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Want to string your own arrays? We can give you
7 sizes, 150 kinds of cores. Want arrays and
stacks ready-made? Good. We can also supply
every possible configuration and frame design—
including word select and coincident current types.
Don’t want to fool around with do-it-yourself items?
We can help you there, too. We've got the widest
line of off-the-shelf core memories with random
and sequential access operating modes. Plus the
finest high and medium speed tape transports.

Who can hand you everything —from 30 mil cores to 60% of a computer?

service engineers throughout the world.

AMPEX
—

Plus computer tape. Plus the most extensive field
engineering program today. In other words: when
it comes to advanced, reliable computer compo-
nents, Ampex has them. And the widest possible
selection. Ampex Computer Products Co., Culver
City, California. A division of the only company
providing recorders, tape and memory devices for
every application: Ampex Corporation, 934 Charter
St:, Redwood City, California. Sales and AMPEX
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(Advertiscment)

Mean Time to Failure:
2,000 Computer Hours

According to Robert M. Beck, V.P.—
Engineering for Scientific Data Systems,
Inc., “‘it is now logical to expect a full
year of 40 to 50 operating hours per
week from a digital computer, without
failure.”” Beck’s opinion, based on the
reliability program for Scientific Data’s
900 Series computers, represents ‘‘a

balanced philosophy going far beyond a
component count numbers game."

BECK
Circuit design is critical. According to
Beck, ‘‘we consider circuit noise as the
paramount design consideration with re-
spect to computing reliabijlity and there-
fore use noise rejection networks at both
the input and output of all active circuit
elements. Further, our circuits have wide
built-in tolerances — for example, volt-
ages may vary by as much as 36 % with-
out affecting computer operation. Silicon

-transistors allow for operation to 130°F.

to eliminate the need for inherently un-
reliable air conditioners.”

Reduced component count. Beck con-
tinued, '‘once it is established that cir-
cuits are reliable and tolerances are
wide, reduction of component count be-
comes a major factor. At SDS, we use
new techniques that reduce component
count by a factor of from 3 to 5 with a
corresponding increase in reliability."”
Input/Output reliability. Beck further
stated: ‘‘Digital 1/0 equipment is unre-
liable by its very nature (i.e. the failure
ratio between a paper tape punch and a
computer is 1,000,000 to 1). Therefore,
the computer, with its great inherent re-
liability, is the best available entity for

_detecting and compensating for 1/0

error. Qur 900 Series input/output
schemes are designed so that the com-
puter operates in closed loop synchroni-
zation with its 1/0 equipment, automat-
ically monitoring every input signal, re-
jecting errors and initiating recycling of
correct data. In addition, we have made
design allowances for input signals with
the worst possible noise, amplitude,
chatter and timing.”

“'We are certain that our new 900 Series
Computers place a new standard on pre-
dictable computing reliability.”’

1962

November

FORTRAN 1I...FAST/

The basic SDS 920 Computer compiles FORTRAN II statements at rates
in excess of 200/minute. Not only is SDS FORTRAN II compatible with
IBM 7090 FORTRANTI, but it also allows for greater statement flexibility.

- The SDS 920 is a solid state digital computer with a 4096-word core

memory. It has all the speed (16 usec. add —32 usec. multiply)y and
operating features found only in much more expensive equipment, plus
a comprehensive software package and a complete line of peripheral
equipment.

How’s that for $98,000?

The SDS 910, a smaller computer, costs only $48,000 (half
the price of comparable machines) yet shares the principal
features of the 920. The 910 is designed for on-line control
and real time systems work as well as general purpose
computing.

SEE THE SDS 920 COMPUTER OPERATING
at Booth #137-8, Fall Joint Computer Conference
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“Why we chose the NCR Computer.” 1. ;. seres company

"The major consideration in our choice of

equipment was NCR’s provision of a tofal

system, completely integrating original en-
tries from NCR machines at our branches,
to computer processed management reports.

““We needed a data processing system
capable of providing immediate service to
our 21 branch offices. After thorough inves-
tigation, we chose the NCR CRAM (Card
Random Access Memory) System, with its
unique method of storing data, as best
suited to our particular needs.

NCR PROVIDES TOTAL SYSTEMS—FROM ORIGINAL ENTRY TO FINAL REPORT—
THROUGH ACCOUNTING MACHINES, CASH REGISTERS OR ADDING MACHINES, AND DATA PROCESSING
The National Cash Register Co.« 1,133 offices in 120 countries » 78 years of helping business save money

“With our new NCR Computer System,
our major branches, though located hun-
dreds of miles from Houston, will be able
to communicate directly—on line—with our
computer files. We will have a data proc-
essing network wherein each major branch
will have the use of the computer at all
times. Smaller branches, linked by teletype
with their home branch, will also have fast
access to the computer files.

“This means that we will now be able to
better serve our more than 180,000 mort-

CIRCLE 5 ON READER CARD

gage accounts; be able to better evaluate
and assist our branch managers in their
operatioris; better serve our more than 400
Institutional Investors; and grow and ex-
pand without the corresponding cost in-
creases normally associated with growth.”

aras E et

Vice President
T. J. Bettes Company, Houston, Texas
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THE NATIONAL MANPOWER REGISTER INTERVIEW DATA SHEET
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Where can you be reached during interview days? | |
I REGISTRATION NO. !
Home Phone : Business Phone | I
| FOR" |
PRESENT OR MOST | OFFICE |
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| |

: N JoB
my identity CLASSIFICATION
Your Name
Home address (present location) U.S. Citizen Yes No
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[City Zone State I BASE SALARY $ OF EXPERIENCE
EDUCATION J Last Degree College Major Field When Earned

POSITION DESIRED
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(Present or
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Please enclose a personal résumé if available.
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they chose PO TTER
tape transports...

for the Recomp IIMT
computer system

This system offers the user a magnetic tape memory unit with a capacity
of over 600,000 words—and four of these units can be coupled to permit
a total memory capacity of over 2,500,000 words.

Key to this highly reliable memory system is the Potter Model 910
Digital Magnetic Tape Transport. In other configurations, the Potter
Model 910 solid-state unit provides data transfer rates to 22,500 per
second on ¥z-inch tape or 40,000 characters per second on 1-inch tape
at tape speeds up to 75 inches per second. In Recomp II MT, the Model
910 is teamed with the transistorized Model 921A Read-Write Amplifier
system, which provides flexibility to match vrrtually any digital tape
application.

To learn more about Potter Digital Magnetic Tape Transports write tqday.

- § POTTER INSTRUMENT CO., INC.
Sunnyside Boulevard + Plainview, New York
TM.
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SPIEGEL

1061 W, 35TH STREET

EXECUTIVE OFFICE' : CHICAGO 9

Mr. Les Banks )
- Vice President Sales Research
© Columbia Ribbon & Carbon Co.
Glen Cove N Y

' Dear Mr Banks

W'Slnce the lntroductlon of the Columbla s SF—lOO
- Mylar Rlbbon into the Computing Center at -
. Spiegel, Inc., we have used it exclu51vely for
~the prlntlng of ‘turn-around documents that are.
© read on our Optical Scanner. The figures
‘printed using the SF-100 Mylar Ribbon have a

~ far better print quality than those prlnted
;w1th a fabrlc ribbon. Thus, the Mylar Ribbon: '
has contrlbuted greatly to the reductlon in the
inumber of. regects -that we formerly experlenced .
;on our Scanner It is also much cleaner to handle. .

QR
~ C.E. Faulkner '
- COMPUTING. CENTER
MANAGER

*.”:V:We feel fully confldent m endorsmg“ hls ‘

Respectfully yours,

= /

~ R.H.%Jones
~ SUPERINTENDENT

'COMPUTING CENTER

SPIEGEL COMPUTING CENTER COUNTS ON BOI.UMBIA SF-100 MYLAR RIBBONS

1962
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. New York.

Messrs. Faulkner (right) and Jones examine turn around
documents produced with Columbia SF-100 Mylar Rib-
bon to.be read on Spiegel’s optical character reader.

FREE DEMONSTRATION. Spiegel, Inc.—one of the world’s largest mail
orderfirms—and other businesses, banks, insurance companies and public
utilities are capitalizing on the superior results produced by the Columbia
SF-100MylarRibbon.Fora .
free demonstration write
ColumbiaRibbonandCar-
bon Mfg. Co., Inc., 303
Herbhill Road, Glen Cove,

SF-100 RIBBONS

7
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A NewGeneration:\\
Solid State Invertrons.

Now—from Behiman-Invar—an AC power supply with all-solid-state
circuitry delivering 500 VA in a package only 51} inches high. = Pro-
viding a stable 400 cps output, these units are the first of a new gen-
-eration of Behiman-Invar Invertrons. = The new solid state Invertrons
accept inputs of either 28 volts DC or 105-125 volts AC, making
them adaptable for either airborne or GSE use. » QOutput voltage
is adjustable from 25 to 130 volts, with full power out from 100 to
130 volts. Stability at fixed line, load and temperature is .59, eight
hours after half-hour warm-up. = The new units may be specified with
accuracies of .1% to .001%. = Convection cooled, they operate with
an ‘efficiency of better than 659,. » In addition, they may be stacked,
with two units delivering 1000 VA three-phase, and three units deliv-
ering 1500 VA three-phase. = For use with AC input, designated Model
TCA-500-1, total size is only 51/ inches high by 17 inches wide by 20
inches deep with a weight of only 95 pounds. = For DC input, desig-
nated Model TID-500-1, with the DC Power Source eliminated, depth
is reduced to 12.5 inches and weight to 35 pounds. = What more could
you ask for? , i

BEHLMAN-INVAR ELECTRONICS CORP.
b 1723 CLOVERFIELD BLVD. * SANTA MONICA, CALIF.

* Los Angeles, La Jolla and Sunnyuvale, California* Cain and Company
Albuquerque; Great Neck, N.Y.; Boston; Orlando, Fla.; Philadelphia;

Behlman-Invar representatives are: T. Louis Snitzer Company —
‘ Chicago; Dallas; Washington, D.C. ¢ Trans-World Trade -World Trade — International
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o The 1962 Fall ]dint Computer Con-
ference will be held on Dec. 4, 5 and
6th at the Sheraton Hotel, Philadel-

phia, Pennsylvania.

e The Association of Data Processing
Service Organizations will hold a Sym-
posium in San Francisco on January
21. Location of the meeting to be an-
nounced.

e The AIEE Winter General Meet-
ing, Jan. 27-Feb. 1, 1963, will feature
special sessions on Artificial Intelli-

~gence. The meeting is scheduled for

New York City.

e The AIEE/IRE International Con-
ference on Nonlinear Magnetics will
be held at the Shoreham Hotel, Wash-
ington, D.C., April 17-19, 1963.

o The 1963 Spring Joint Computer
Conference will be held May 21, 22
and 23rd, 1963, 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, 1963. Sponsors are the
American Institute of Chemical Engi-
neers, AIEE, IRE, and American So-
ciety of Mechanical Engineers.

e The 1963 ACM National Confer-

" 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,
1963. )

‘

e The Fifth International Automation
Congress & Exposition has been sched-
uled for November 19-21; 1963, at
the Sheraton Hotel, Philadelphia.

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

e The 1964 ACM National Confer-
ence will be held in Philadelphia,
Penna., Aug. 25-28, 1964.

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.

DATAMATION
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FROM EVERY POINT OF VIEW. ..

BENDIX G-Zﬂ COMPUTER SYSTEMS PROVIDE MAXIMUM PROGRAMMING COMPATIBILITY

Designed to take advantage of advanced hardware features, Bendix G-20 software provides unmatched programming ease
and compatibility. G-20 FORTRAN, for instance, permits many large-scale computer users to take immediate advantage of
the proven capabilities of the Bendix G-20...without expensive and time-consuming re-programming. The Bendix 650 Simulator
eases the transition from the 650 to the solid state G-20...makes it possible to process any 650 program in a fraction of the
time now required. These systems, along with other G-20 automatic programming systems—plus a library of pre-tested utility,
conversion and debugging routines and mathematical subroutines—provide unmatched programming ease and compatibility
for G-20 users. Add proven, advance-design hardware and continuing, nationwide support, and you have the results: Maximum
performance per dollar invested. Investigate the Bendix G-20...from every point of view. Call your nearest Bendix Computer
sales/service office. Or write: Bendix Computer Division, 5630 Arbor Vitae Street, Los Angeles 45, California, Dept. E-43.

The eﬂdﬁ/ Bendix Computer Division

CORPORATION
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Save Needless Research

into EDP Systems

STANDARD EDP REPORTS
give you objective, comparative
studies of computers and
programming packages

10

STANDARD EDP REPORTS can save your EDP analysts
hundreds of man-hours of laborious fact-finding on computer
hardware and software commercially available in the United
States. STANDARD EDP REPORTS include:

Computer System Reports
—Hardware

Comprehensive analyses of
specifications of all system
units in standard terminology
and format, together with
typical configurations and
precise descriptions of input-
output operation

Computer System Reports
—Software

Comprehensive data on key
features,
equipment requirements for

languages, translators, utility -

routines, and problem-
oriented programs

capabilities, and

Computer System Reports
—Performance

Detailed measures of per-
formance of typical configu-
rations of each system on
standard business and scien-
tific problems

Comparison Charts
Structured comparisons of
key performance specifica-
tions

Selection Procedure Reports
Techniques and measure-
ments required in selecting
the hardware and software
packages most suited to the
user’s requirements

Special Reports
Analyses of significant EDP
trends and developments

STANDARD EDP RE-
PORTS provide a compre-
hensive, objective, regularly
up-dated source of data on
EDP, in easily interpreted
standard form—and include
a built-in - information re-
trieval system.

For further information on how STANDARD EDP REPORTS
can help you cut EDP costs, visit our booth at the
Eastern Joint Computer Conference, or write to:

ﬁ

| AUERBACH/BNA A |

\EEENCA W N N\

The Bureau of National Affairs, Inc.

Dept. 1256 ¢ 1231 24th Street, N. W.
Washington 7, D. C.
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grogrammer analysis
ir:
Bully for Mr. Joseph Morgan (letters,
September . DATAMATION). Any
manager who needs such an elaborate
statistical analysis as that described
by Col. Jordan in order to appraise
his programmers is hardly worthy of
the name. Such statistics are needed
only by those who know nothing
about programming or programmers.
Although Mr. Morgan’s statement
that a competent manager knows in-
tuitively which are his best program-
mers is probably true, it should also
be pointed out that it is quite easy
for a competent manager to accurately
appraise his programmers without re-
sorting to either statistics or intuition.
C. W. CRrossLEY
Burroughs Corp.

Sir:

There seems to be some discrepancy
between the content of Col. Jordan’s
article and Mr. Morgan’s description.
Rereading the article, it appears that
Col. Jordan meant #5, “Number of
assemblies versus mean number of
assemblies” to be a kind of “program-
mer efficiency” score as measured by
how much work he does on the pro-
gram between assemblies. It is a ratio
of his “good” assembled programs to
his total number of assembled pro-
grams, rather than a simple count,
as it seems Mr. Morgan thought it to
be.

Paur R. CooLEY.

Los Angeles, Calif.

an end to proliferation

Sir:

The article “The Language Prolifera-
tion” appears to contain an error in
the FORTRAN sorting routine. State-
ment number 25 should read: (25 IF
NUMBER (]J)-NUMBER (j-1) 26,10,-
10) .instead of 25 IF (NUMBER (J)-
NUMBER (J-1) 10,10,26).

It has mystified me for some time
why so many redundant symbolic lan-
guages for computers continue to be
written and how one programmer or
coder may be expected to operate with

DATAMATION
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‘all or even part of these without con-
fusion. Possibly two approaches are
derived from the Shaw article and
from the consensus of the European
ALGOL meetings attended by Daniel
D. McCracken and reported in “A
New Home For ALGOL” in the same
issue.

1. Let the compiler experts spend
considerable more effort on improving
the ones we have. This is surely
needed.

2. Let us see if we can formulate
some underlying principles for com-
pilers and attempt to bring together a
congress of design engineers and com-
piler experts to see what can be de-
veloped to alleviate machine oriented
languages using these principles as
guide lines. Flexible but systematic
standardization rather than prolifera-
tion should be the goal.

Carr R. Brack

Instructor in Data Processing

Antioch College

and coordinator Computing Facility

Fels Research Institute

Yellow Springs, Ohio

more "“bright’’ ideas

Sir:
In the September issue of DATAMA-
TION, Fred Gruenberger listed 30
“bright” ideas in the computing field.
Since he implied the list could be ex-
tended, I would like to add four
items:

Relocatable subroutines

Trapping

Column binary

Error-tracing
D. ]J. Hapn
General Electric Co.
Evendale, Ohio

another multi-computer

Sir: :

Your article on multi-computers (“Why
Multi-Computers,” by W. F. Bauer,
Sept., 1962) was read with interest

by many people in this company.

However, I would like to add The

Teleregister Corp. to Dr. Bauer’s list |

of companies producing multi-com-
puters. Teleregister has four multi-
computer systems in operation, in-
cluding the world’s largest commer-
cial data-processing system, and has
several more in the final stages of
construction.

HaNs vaN GELDER

The Teleregister Corp.

Stamford, Conn.
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NEW CALCOMP MODEL a64

Step size: .005 inchess Stepping speed: 18,000 per minute =
Plot dimensions: up to 29-1/2 inches x 120 feet m Price: $9,650.

This is the newest addition to CalComp's line of versatile digital plotters
and plotting systems. All provide: economical, reliable operation « round-
the-clock unattended production « automatic annotation « operation by
non-skilled personnel « compatibility with digital computers using the
IBM and other tape formats « remote plotting via Dataphone.

STEP STEPPING - PLOT
MODEL SIZE SPEED DIMENSIONS PRICE
560 017 12,000/min 117 x 120 $3,300
ON-LINE 563 .01” 12,000/min 29-1/2" x 120 $8,000
565 .01” 18,000/min 117 x 120 $4,550

CalComp Models 570 and 580 Magnetic Tape Plotting Systems, including

OFF-LINE .\ CalComp plotter, $24,500 to $44,200.

For complete information on CalComp plotters and plotting systems, and for a demonstra-
tion at your location, write:

OOHLEOOME

CALIFORNIA COMPUTER PRODUCTS, INC.

305 MULLER AVENUE « ANAMEIM, CALIFORNIA
Send for your free subscription to DIGITAL PLOTTING NEWSLETTER

See CalComp equipment demonstration at the Fall Joint Computer Conference, Booth 106-107
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Why so many computer users prefer

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

The Control Data 1604/1604-A Computer, demon-
strated a leader in a competitive and demanding field,
continues to prove its ability to-scientists and engi-
neers as the computer to solve their problems, and
to management as the computer to help maintain
their profit. Here are the reasons why! '

RELIABILITY: The 1604/1604-A continues to log.
an unusual history of “uptime.” Why? The people

from Control Data have been making computers for
a long, long time. Their experience, their reputation
are built into every Control Data computer. Your
confidence has been their objective, your demands
have been their guide. This is why the 1604/1604-A

proven records set a high standard of performance.

SOFTWARE: With the Control Data 1604/1604-A

Computer come proven programming systems that

grow with your needs: These systems include PERT o

COBOL* « CODAP « CO-OP MONITOR « LINEAR
PROGRAMMING « ALGOL* ¢ FORTRAN 62
* FORTRAN 63*.

These systems will also be compatible with the
3600 Computer. Additional, proven programming
systems (including JOVIAL) are available through
the Co-op users organization.

SERVICES: A wide range of proven services come
with -the 1604/1604-A. These include Programming
Assistance * Programmer and Operator Training
 Programming Systems Improvement e Installation
Check-out » Post Installation Assistance e System
Analysis * On-site Customer Engineering.




APPLICATIONS: The power, versatility and use-
fulness of the Control Data 1604/1604-A Computer
are demonstrated by the many users who rely upon
its proven problem-solving capabilities. Real-time,
on-line data reduction/data acquisition, large-scale
problem-solving, large-scale data processing, bio-
medical and institutional research, weather predic-
tion, oceanography, petroleum reservoir analysis, and
flight simulation to name a few. Names of these
satisfied users are available to you through the Con-
trol Data office near you.

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

the Control Data 1604/1604-A

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

*A4vailable in early 1963.

Offices: Albuquerque « Beverly Hills » Birmingham « Boston « Chicago ¢
Cleveland « Dallas « Dayton « Denver « Detroit « Honolulu « Houston e
Ithaca « Kansas City » Minneapolis » Newark « Orlando ¢ Palo Alto
« Washington, D.C. « Toronto « Bad Homburg « Zurich

CONTROL DATA

8100-34th Avenue South
Minneapolis 20,
Minnesota

CORPORATION



~ 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”
... one 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) N1, 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-
countéred 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.

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-or 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
«Birmingham « Boston « Chicago
« Cleveland  Dallas « Dayton « Denver
¢ Detroit « Honolulu « Houston « Ithaca
* Kansas City e« Minneapolis « Newark
eNorfolk « Orilando « Palo Alto
ePhiladelphia « San Diego
*San Francisco « Washington, D.C.

CORPORATION

8100 34th AVENUE SO. « MINNEAPOLIS 20, MINN.



Imagine the floor space, the equipment and the
personnel required to effectively handle the filing of
600,000 documents. Now compare this with the
few square feet and the single operator with no
special training that can do the same job even
better with MEDIA (Magnavox Electronic Data
Image Apparatus).

MEDIA actually locates and produces a full size
black and white hard copy of any page in a file of
30,000,000 or more pages in less than a minute. It
can cut your document filing space requirements,
time of retrieval, and office overhead to an abso-
lute minimum. .

Documents are never removed from the system,
consequently the problem of lost documents as
well as expensive refiling errors is completely
eliminated.

Magnawvosx

Half a century of excellence in electronics

Now 600,000 pages filed in 3 square feet,
only 60 seconds to retrieve, copy and refile

MEDIA’s modular concept assures you of un-

limited expansion possibilities and provisions can

be made for low cost duplicate files to guard
against loss and to provide multiple access capa-
bilities. ’
For complete information on equipment and
prices, please fill out and mail coupon below.

The Magnavox Company, Dept. 31112
MEDIA Sales Department « Fort Wayne, 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 [0 front and back O

‘Name.
Title
Firm
Address.

City. ' ___Zone____State.
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Capabilities unlimited
From analysis of the paths of atomic particles to the simulation or control of space-
craft flight — our versatile ASI-210 computer does a wide variety of exacting chores.
The compact ASI-210 is amazingly fast, too, because it makes intelligent use of its basic
2-microsecond memory cycle. May we tell you more

about this economical system? Advanced Scientific In-
struments, Inc., 5249 Hanson Court, Minneapolis 29,

Minnesota. KEllogg 3-2501/\

MORE COMPUTATION PER DOLLAR
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TEAMED FOR
DEPENDABILITY!

Rheem
TAPE SPOOLERS

Constructed with the same precision
which has won Rheem transistorized
readers their reputation as the “com-
pletely trouble-free” punched tape
reader, Rheem also makes available a
complete line of reliable, precision
engineered tape spoolers.

Rheem Spoolers are designed for use
with all reader models (5- 7-, and 8-
channel tape).

RS-100 | Up to 10 (100 characters)
per second.

RS-150* | Up to 157 (150 characters)
per second.

RS-300* Up to 30" (300 characters)
per second.

RS-500* [ Up to 50 (500 characters)
" | persecond.

*Bi-directional with high-speed forward and
rewind.

And, like Rheem Readers, Rheem
Spoolers are surprisingly low-priced.

SEND FOR COMPLETE CATALOG,

electronics

5200 West 104th Street
Los Angeles 45, California
SPring 6-1800
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A COMPACT COMPUTER FOR
THE CORNER CONFECTIONER

With a nation-wide sales pitch paving the way, IBM
brought into the computer arena its new 1440 data
processing system, described by IBM last month as
"one of the most important new products ever
announced."

A clear cut below the 1401 in price, the 1440
occupies a space between the 1401 and UNIVAC's 1004.
Announced price for a minimum 1440 configuration
(console, CPU, and card read-punch) is $1,500; the
1004 goes from $1,150 to $1,500 monthly.

An interesting component of the new machine is the
1311 disc storage drive. This drive, also available
for other IBM equipment, features a removable disc
pack. A full system containing cards in and out,
line printer, small processor, console and two disc
drives rents for about $2,600 per month. The 1440 is
thus aimed at the small, but affluent, businessman.

In an indirect dig at the 1004, which utilizes
external programming, the 1440 sales film makes a
strong point in favor of its internally-programmed
feature, by prominently displaying a wired 407 plug
board: "a thing of the past."

(For a description of the 1440, see page 76.)

UNIVAC 1107 ARRIVES
AT COMPUTER SCIENCE

The much-heralded, long-delayed "thin-film" computer
for non-military use, the UNIVAC 1107, has been
delivered to Computer Science Corporation's new
quarters in Los Angeles. CSC's 1107 boasts a
128-word thin-film control memory, 65K words of
magnetic core memory, and six million words of
magnetic drum memory. With the acquisition of the
1107, CSC will enter the service bureau field. Head-
ing service bureau operations will be Dan Mason.
Software support runs from an assembly system,
monitor system, UNIVAC's version of COBOL, to
FORTRAN. IV which CSC will write. Some 15 orders
have been placed for the 1107, UNIVAC reports.

ANYTHING YOU CAN DO...

As latest entrants in the race for computer
supremacy, two of the country's largest advertising
agencies, Young & Rubicam, and Batten, Barton,
Durstine & Osborn, announced the installation of new
computers--an IBM 1620 at Y & R, and a Honeywell

November 1962 ' 17
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THE TAB CARD MARKET

DP EQUIPMENT FROM

PLAIN PIPE RACKS

COMPUTER EXPORTS UP,
' IMPORTS DOWN

November

1962

400 at BBDO. The systems will be used for marketing
and media tasks, and hopefully, "...to improve the
entire image of advertising."

Young & Rubicam was first in line with its
announcement, describing their 1620 as a "High
Assay Media Model" (HAMM). Not to be outdone, BEDO
waited 24 hours to declare that "Y & R's 1620 is a
small machine. Our 400 can do anything in spades the
1620 can do, but the 1620 can't do everything the
400 can do." This, from Honeywell, which happens to
be a BBDO client. Y & R's counter-claim was that it
was two years ahead of competition.

On a more sober note, it was reported that cooler
heads in agencies employing data processing equipment
were working toward computer syStem uniformity.

Business Supplies Corp. of America, Princeton, N. J.,
has filed a 150 megabuck damage suit against IBM.

The firm wants the courts to bar IBM from the

tabulating card business in order to "free" the tab
card industry "from all restraint of trade and all
future violations of the anti-trust laws."

IBM's reply was to the effect that under the terms
of the 1956 consent decree, it has helped the
Princeton firm substantially, and further, exceeded
the decree's requirements. Its support consisted of
the sale of presses to Business Supplies. They also
made available copies of manuals, blueprints, drawings
and other material relating to tab cards and machines.
Business Supplies personnel were allowed to visit
IBM plants for a first-hand view of manufacturing
techniques.; :

A Los Angeies firm, Associated Business Machines
Sales, Inc., is offering a rental plan in which local

" EAM users can save 15% of the going monthly rental
-rate. The plan works in this manner: through the

user, ABMS purchases the equipment outright; and then
leases it back, with a mark-down of 15%.

ABMS limits its business to existing users of EAM
equipment. All taxes, service, maintenance, and in-
surance are included in the rental charge.

Export of computers-during the first half of 1962
was 30.4% hlgher than the corresponding period of

. 1961, according to Department of Commerce figures.

Representing 41.1% of the total exports of business
machines, the shipment of computers abroad was valued
at $69,333,131. The total value of all business
machines exported was $168,889,026, a gain of 9.1%.

Computer imports also showed a gain, with a value
of $2,834,438 recorded, up 34.2% over the first half
of 1961. Foreign-built computers represented only
6.6% of the total value of business machines
imported, however. Total business machine 1mports
totalled $42,770, 671 a drop of 9. 4&. '

19 .
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Now your data processing machines can talk to each other by telephone—
just like people.

Well—not exactly like people. The machines use the special new tele-
phone shown on the right. It's called a DATA-PHONE data set. And with it they

_ talk much faster than people—up to 2500 words per minute, and even faster

when private leased lines are used.

A DATA-PHONE data set can help your business machines send any kind
of data that can be put on cards or tape—in any quantity, to any place. Calling
rates are exactly the same as for regular telephone calls.

We can’t begin to tell you all about the benefits of DATA-PHONE service in
this brief message. Let one of our Communications Consultants show you how
DATA-PHONE service can extend the reach of your operation and pay off in real
time and money savings. Just call your Bell Telephone Business Office.

BELL TELEPHONE SYSTEM

CIRCLE 17 ON READER CARD
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™ EDITORS’ READOUT

. ' (Harold Bergstein, editor of Datamation, was

seriously injured in an automobile accident on

, September 27. During Mr. Bergstein’s convales-

. » cence, R. L. Patrick will serve as acting editor. —
Frank D. Thompson, Publisher)

COMPLACENCY—A STABLE STATE
" a guest editorial
by DAN McCRACKEN

Let’s consider the history of computing’s public image. For a long time no-
body knew we existed, except for an. occasional giant brain story and the
TV election night nonsense. Then, maybe about 1958, the word “computer”
came into general use; no longer did we have to add apologetically “you
know; the electronic brains” when asked what we did for a living. Every-
body knew that any computer could do in 3.2 seconds what would take 400
mathematicians six centuries. Now it has begun to dawn on the public that
if this is true, computers might be able to replace people, not just mathema-
ticians. .
Did you see the TV show last fall in which a union man said something
_ to the effect that there would be 10,000 computers installed this year and
. ) each of them would lay off 44 clerks? Have you seen the news stories about
the retraining of workers laid' off by automation? Have you seen the labor
leaders’ statements that labor must share in the productivity gains made by
automation?

Mixed into these statements, of course, is huge ignorance about any pos-
sible difference between a computer and an “automated” coal mine, or,
for that matter, an “automatic” pencil sharpener. That subtlety, however,
has not penetrated the public consciousness, and shows no immediate signs
of doing so. It’s all automation. And automation means unemployment.
And that gets right down into J. Q. Public’s pocketbook, where these fears
originate.

I seem to hear someone saying, “But it isn’t all our fault, if by ‘us’ you
mean the computer industry. The effect of computers on employment
is far from clear, and, in any case, there is a difference between a computer
and an automatic pencil sharpener.” That’s right, but let me introduce you
to a hard fact of life: it’s a lot easier to tell a lie or a half-truth than to tell
the whole truth. If you don’t believe it, try this exercise:

Write an effective answer, in 17 words or less, to this statement: “There

will be 10,000 computers installed next year and each of them will lay

off 44 clerks.” Make it catchy, give it as much emotional appeal to
feelings of economic insecurity, and find a way to say it to 15 million
people — the approximate number who saw the TV show on which the

original statement was made. .

Let’s face it, we (automation, that is) are going to get all of the blame
for unemployment, and no credit for anything. Besides the obvious blame
from labor, we will get it from management, too: it will be claimed that
management has no economic choice but to automate, little as they like
what “it” does to people. I wouldnt be surprised to hear of a union contract
that specifies that a computer must not be installed. Social ostracism. of
computer people within a plant will surely become commonplace. I predict,

" finally, that within this decade a computer will be bombed by a deranged,
unemployed worker.

And what are we doing to stem the tide? As far as I can see, next to noth-
ing. Not one person in the computer industry can challenge LIFE when it
calls John Diebold “the elder statesman of automation.” I thought AFIPS

) O was going to do something; the total accomplishment to date seems to
have been the hiring of a part-time PR consultant. Is BEMA interested?
They surely ought to be, but where is the action?
Our turn as public whipping boy is coming, and socon . . . maybe it will
go away if we ignore it. ]
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WHERE ELSE CAN YOU RENT A COMPLETE COMPUTER -
SYSTEM WITH THESE CAPABILITIES FOR

$1100 A MONTH?

YOU CAN'T.

The LGP-30 is an unfair competitor. No other computer in its class even comes close. O You can't find
another computer with a memory this large (4096 words—2000 more than the nearest competitor) at such
low cost. O Ease of operation and-programming? Even non-technical personnel can master it. You can
learn to p_rogram the LGP-30 in hours and free yourself from dependence upon computer programming special-
ists. O Mobile? Completely. It can be used by any number of people in an)} number of places and depart-
ments. Just plug it into conventional outlet. No expensive installation. [ Bonus! The readily available
Program Library for the LGP-30 will undoubtedly include the program you need—and save you a small fortune.
It's the most extensive Program Library in this computer class—and covers problems in gas, oil, and electrical
transmission, civil, highway, and structural engineering, product design, chemical and paint manufacturing,
metal and mineral processing and many more. O If you require a larger computing system, take a look at

the LGP-30's big sister (or brother)—the RPC-4000. Completely transistorized, 8008 word memory, computing
speeds up to 230,000 operations per minute. it's the desk-size computer with room-size computer capacity. For
more information about rental or purchase, write Commercial Computer Division.

COMMERCIAL COMPUTER DIVISION /GENERAL PRECISION, INC./BURBANK, CALIFORNIA
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For the fifth consecutive year, the RAND Symposium met
one day before the Spring (formerly Western) Joint Com-
puter Conference. Convening in Santa Monica, California,
the Symposium departed from the previous years’ format,
where the participants were free to select a series of
topics; this year, the Symposium was limited to a single
subject: programming languages. '

The Symposium, while having no legislaivet effect, is a
meeting of individudls prominent in the industry who spend
a day at RAND in the sharing of ideas.

The all-day session was tape recorded, a 208-page
manuscript prepared, expurgated by participants, and
further edited by DATAMATION to meet space require-
ments. :

THE

Chairman of the session was Robert L. Patrick, a RAND
consultant. Other participants included: Paul Armer, RAND;
George Armerding, RAND; Phil Bagley, MITRE; Howard
Bromberg, RCA; Tom Cheatham, Computer Associates; Dick
Clippinger, Honeywell; Joe Cunningham, USAF; Bill Dob-
rusky, SDC; Bernie Galler, Univ. of Mich.; Barry Gordon,
IBM; Fred Gruenberger, RAND; Jerry Koory, SDC; Jack
Little, RAND; Brad MacKenzie, Burroughs; Dan McCracken,
consultant; Ascher Opler, Computer Usage; Charles Phillips,
BEMA; and Dick Talmadge, IBM.. Opinions expressed do
not reflect individual corporate viewpoints,

Part One of the RAND Symposium appeared in the
October issue of DATAMATON.

part two — on programming languages

RAND SYMPOSIUM: 1962

OPLER: In preparation for this meeting I wrote out some
of the arguments against standardization. I decided that I
would wear my anti-standards hat this time. (I have also a
pro-standards hat.) Eventually the arguments boil down
to two classes.”One is the set of arguments against pro-
gramming language standardization at this time. The other
is the set of arguments against programming language
standardization at any time.

The arguments against standardization now are:

1. Programming languages are changing too much.
2. Programming languages have not developed sufficiently.
3. Promising alternatives are just now appearing.

The arguments against standardization at any time are:
Administration is too time-consuming,.

Poor past experience.

Adverse effect on computer progress.

Specialized languages are more efficient.

. Programming languages are not the right level.
Language standardization is only a part of the solution.

O Gl W=

ARMER: I'd like to hear Ascher elaborate on the point:’

“Alternatives are just now appearing.”

OPLER: I think this is one of the most serious arguments
" against standardization right now. It seems that we’re

just at the beginning of a new period. :

In the past it has been believed that the preparation of
a compiler to translate from a source language to an object
code has been a tremendous job—one that can’t be done
every day, that demands man-years of effort. New tools,
such as syntax direction and table direction and the type
of compilers that can be built on hierarchies and list struc-
tures, give to the future a freedom that we haven’t had in
the past. We will have freedom to agree on something

November 1962

radically new, implement it, test it, and if we don’t like
it, throw it out and iterate again. In the past we have had
20 to 50 man-years devoted to a compiler to the point
where once you have created it you have too much of an
effort expended—too much inertia to overcome—to try to
change it. I am reminded of a remark by the late Dudley
Buck, speaking about microminiaturization and printed
circuits when he said that some day we may be able to
write our computer instead of writing the programs that
we want. With syntax direction, if you don’t like the lan-
guage you've developed today you can write a new one
tomorrow. So one promising alternative is the release we
now have from this vast implementation effort.

LITTLE: From the user’s standpoint I hear you digging
my grave. Right now they change them to the point where
it’s difficult to keep going. You see I think that testing of a
language is done when you implement real jobs. If I'm go-
ing to have to implement real jobs some of which are ob-
viously going to take longer than it takes you to write a
new compiler, somehow our time phasing will never be in
sync.

OPLER:- 'm just thinking that in 1975 we will look
back and feel that in 1965 we were just beginning to find
out what the structure of these languages was. 1965 marked.
the time when the second big round of these experiments
began to end. I feel that we have just begun to climb but
have scarcely gotten off the toe of the curve. I hardly
think that we can say now that we have reached the
plateau; that we san say that we know enough now to set
up our first standards. v

My feeling is that we are at the beginning of a very ex-
citing period of development. If we standardize now, we
will be sorry. I do not think we can now look back to a
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long enough period in which various ideas have been
tested and rejected.

LITTLE: I agree, Ascher, that we are probably on the
verge of some very éxciting times in developing the lan-
guages, but we are also on the verge of some very exciting
times in implementing very large jobs, like Command and
Control systems. If your argument doesn’t carry over in
some proportion to enable us to do these jobs either over
or better now, we’re in some sort of trouble.

OPLER: Let’s consider all the effort that has gone into
NELIAC and JOVIAL, for example. Supposing tomorrow
someone comes up with a radically new language. Suppose
this new language requires the expenditure of 30 to 50
man-years of effort to get it to the point where we can put
it to use and see if it’s any good. If we can write a syntax
table for this new language so that we can give it to some-
body and have a compiler in a few days, then we have
given people more freedom to design languages. We are
not then restricted to a small set of languages like the ones
we have now.

DOBRUSKY: Ascher, I agree with that approach but I
don’t think were smart enough to write such a processor
yet. I don’t think we can achieve the various measures of
efficiency that have been described here such as fast com-
pile time, efficient object code, easy training, and so on.

CLIPPINGER: I'm sure it would be desirable at some
time in the future to have programming languages that are
better than the ones we have now. On the other hand all
the manufacturers are faced with the problem of providing
COBOL for their customers. There are questions of in-
terpretation that arise and it costs us money. It costs us
money when we can’t get an answer and it costs us money
later on when we can get an answer. I think a good case
can be made, particularly in the case of COBOL, for ac-
celerating the process by which the language becomes de-
fined. Just the fact that 15 manufacturers are implement-
-ing COBOL on 35 different machines makes a case, it
seems to me, for declaring it to be standard at an early
date. I think we need a period of use, for the languages
we now have will provide a criterion for the improvements
in_ future languages.

LITTLE: We need the use but we also ought to investigate
what these criteria should be. For example, FORTRAN has
been in use for quite a long time but if you try to go and
get any statistics on how it operates you bump up against
a pretty cold, hard wall. Usage alone doesn’t do the job.

GORDON: COBOL is not a standard, de facto or anything

else; just the fact that you have N manufacturers imple-
menting something, on M machines, all called by the same
name does not make it a standard. You know, and I know,
Dick, that there are no standard programming languages
in the commercial area today. One COBOL looks as much
like another COBOL as FACT and Commercial Translator
look the same.

CLIPPINGER: I agree with you, Barry, of course. What I
meant was that the notion of COBOL has achieved a kind
of acceptance which is extremely broad. There is some-
thing standard about it, although it is certainly not the
language itself,

GORDON: The name is about the only thing that is
standard.

KOORY: It’s not that bad.

BROMBERG: I would much rather have the job of taking
a Honeywell COBOL program and converting it so that it
would be acceptable to an RCA COBOL translator than I
would to take a COMTRAN program and convert it to any
other machine.

GORDON: Even leaving Honeywell out of it, is it pos-
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sible to take a COBOL program written for the RCA 501

and convert it to the 601 without a major rewrite?
BROMBERG: Of course it is. It is even easier because

of the family relationship which can be accomodated auto-

- matically by the object compiler.

GRUENBERGER: I'd like to address a question to the
manufacturers’ representatives who are here. If you, the
manufacturers, could have your druthers and the DOD
said tomorrow morning, “KLUDGETRAN is it, by golly
we're frozen!” (and let’s assume that they could define
KLUDGETRAN)—that’s the language for Command and
Control—would that' make you happy? Or would you like
to see this decision put off another five years? Define it
anyway you want, but answer the question.

BROMBERG: If you have a language specification to
which a number of people agree and they agree that this
language would perform the job and you have one big fat
user who says, “Yes, I'm going to use it” and if you have
a strong authoritative body that is going to handle the in-
terpretation, modification, and extension of the language,
1 think that we, as a manufacturer, would be glad.

GORDON: Now I know, Howard, why you insisted on
those compound “IF” statements, but I agree with you
anyhow.

My personal opinion is that if anyone were to come up
with a proposed standard in this area tomorrow morning
it would be premature by several years, and would be, in
the long run, a bad thing for the industry.

GRUENBERGER: Then you’d be unhappy.

PATRICK: This is in the business area youre talking
about, Barry, isn’t it?

GORDON: No, he said Command and Control. The
business language area is one in which we might be ready
to standardize within two years, but in Command and
Control I think it’s farther away.

I'm of the evolution school. Perhaps the noun “standard”
or the verb “standardize” needs some definition. To me

- the verb “standardize” means to declare or recognize as

a standard. When I think of standardizing I do not think
of creating a standard.

GRUENBERGER: All right, suppose we put it this way.
We have a KLUDGETRAN definition and we have al-
ready implemented it on five machines. Now the proposal
is made that this language we have which is a real hot-dog
language—it does everything—(oh, there are a few things
it doesn’t do, like handle algebraic statements, or loops,
and so forth) be made the standard Command and Con-
trol language.

GORDON: Then I'd say fine, let’s publish the darn
thing and let’s see people jump to use it4because it’s so
great. Then a year from now when 85% of the industry has
embraced it, it is obviously a standard and let’s say so then.

BROMBERG: Should we carry over the same exact re-
mark that you just made, Barry, into the current real prac-
tical world as it now exists around COBOL?

GORDON: No, we can't.

BROMBERG: Why not? .

GORDON: Because of the Defense Department.

PHILLIPS: They’re the only ones who have a basic use
for it. They're the only ones who would use Command and
Control.
~ ARMER: But Bromberg put it into a different context,
referring to COBOL. There’s another way for the world to
go. The DOD could rescind their statement about COBOL
—that statement about they’re not going to order a machine
unless there is a COBOL translator for it.

PHILLIPS: Youre going to have to read that thing, Paul;
it doesn’t say that.

PATRICK: Yes, but it works that way.

GORDON: Crabgrass doesn’t say that it'’s going to take
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over the lawn, Charlie; it just works that way.

PHILLIPS: The statement says that you will purchase a
machine that has a COBOL compiler available unless there
are reasons why you don’t need it.

PATRICK: Who judges? Has anyone done it?

MacKENZIE: T know what the directive says and 1 think
I understand the reasons behind it, but is its intent carried
forward into the invitations to bid? I don’t believe it is.

PHILLIPS: All three of the departments are going through
the problem now of deciding how and where to make their
equipment selections. This has been going on for some
time. There isn’t a lot of selection that is done at the local
level anymore. In fact, it hasn’t been for some time. The
ones who will be making equipment selections at the vari-
ous echelons are fully aware of the fact that they dont
have to conform to this directive if they don’t have reasons
to use COBOL. '

'CLIPPINGER: What you’re saying expresses the psychol-
ogy of the DOD user but from the psychology of the
manufacturer—he has salesmen out there trying to sell his
machines and the people he’s trying to sell them to are
saying “look at the GSA contract.” Now can you choose
freely whether you are going to use COBOL or not? The
answer, of course, is pretty clear. You're going to do CO-
BOL. It doesn’t matter what it costs you, you have to do
COBOL so that you get a fair chance to market your
equipment.

ARMER: It seems pretty obvious to us that IBM is going
to abandon Commercial Translator because of COBOL.
I've never heard them say so explicitly, but you can judge
by their actions. "

"GORDON: There were people who were unhappy about
this in IBM but there wasn’t really any choice.

PATRICK: It does seem as though DOD is a wet blanket
here, whether you really intended to be or not.

PHILLIPS: It was intended to support COBOL, let’s not
be coy about it. You try. to face these things positively.
If youre going to support something you do it positively
and we were supporting COBOL.

GRUENBERGER: I asked a question a little while ago on
Command and Control and two of our alert manufac-
turers answered it, but two of them didn’t seem to answer
it and I'd still like to hear what they have to say. i

CLIPPINGER: You won't catch me saying anything now.

MacKENZIE: The reason I haven’t answered your ques-
tion, Fred, it that I'm not familiar with this subject.

GORDON: That didn’t keep me from replying and that’s
a fact.

CLIPPINGER: I'll answer anyway. The general frame of
reference in which Honeywell works (and I don’t think
it’s too different from others) is that if something is re-
quired because .our users need it, and it will help to sell
machines, then we’ll provide it and we’'d like it to cost as
little as possible. We’d also like it to be as good as possi-
ble. If it is well defined, that will help us to get it done at
less cost. '

PHILLIPS: Fred, if vou .can compare today’s situation
regarding a Command and Control language with what
we had in 1959 and 1960 with regard to COBOL, then I
would offer this thought. At that particular point in time
several manufacturers-came to me and said, “Take a firm,
strong, hand toward COBOL and push it. We'd like to
have you.” By this they meant that they’d like Defense to
take a strong position on COBOL and push it.

GORDON: I would guess that neither IBM nor Honey-
well were among those manufacturers because these are
the two companies that had taken the initiative and put
in some work in this area where a need was felt.

CUNNINGHAM: At the risk of going back just a little
bit further in history, the Air Force attempted to get the
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manufacturers interested in developing a common lan-
guage in 1957, with AIMACO. Only one manufacturer
supported it. The others decided to develop their own
common languages. So —

GORDON: But I think you’re confusing two different
things, Joe.

CUNNINGHAM: No, I'm only speaking to your point
that IBM and Honeywell weren't interested in what the

" manufacturers had asked the Defense Department. I'm

just going back a little further and pointing out that the
Defense Department (the Air Materiel Command) had
asked you to work with them in solving this problem long
before you had anything but visions of COMTRAN.

CLIPPINGER: Is this discussion advancing the ball in
any way?

PATRICK: I think it has one interesting implication. The
military didn’t know what they were asking for in 1957
and hence missinterpreted a response. We had FLOW-"
MATIC in 1957, which was just developing. This didn’t
have any of the facets that were advertised with COBOL.
It was not machine-independent, and it did not materially
raise the output of the programmer. Then Wright Field
rewrote the thing into AIMACO. When COBOL was first
launched the AIMACO translators weren’t working. I
know, because I was working for Clippinger at the time.
That was all just sales talk and you guys couldn’t even
see through it. You had bought a pig in a poke and didn’t
know it.

PHILLIPS: Bear in mind that I did not indentify the level
at which I was encouraged.

PATRICK: It’s like a bunch of kids with their nose pushed
against the glass of a restaurant and they’re saying “Gee,
Charlie, do something to get me a ticket.” Some of us
were inside eating and we didn’t need any ticket. Charlie
was busy redistributing the wealth and giving everybody
on the outside a ticket. The people on the inside were
supposed to help him redistribute that wealth. Note that
sign on the wall: “You can’t put garbage in one end and
get fruit salad out the other.”

GORDON: Let me go off at a slight tangent here. Armer
raised the question a couple of times. “What should we be
doing?”

Now perhaps I'm on a subject that’s irrelevant to the
current discussion. But we’ve been talking -about stand-
ardization; standardization of character sets and formats
and languages among other things. Armer asks what we
should be doing? Maybe we should consider standardiza-
tion of programmer levels. Maybe we should define what
a guy ought to know before he calls himself a programmer.
Maybe if we establish certain minimum standards of pro-
grammer competence we might then have a lot less trouble
with worrying about standards of programming language
and object code efficiency. How’s that for where we should
be going?

GALLER: There is too much of a shortage of people right
now to enforce standards like that.

GRUENBERGER: It’s not getting any better.

PATRICK: As an example, I will predict what our most
commonly used language is going to be in the next few
years: it's going to be SPS for the 1401. International
Bullmoose is delivering eleven 1401’s per calendar day,
and they have 7,000 or so on back order. SPS is going
to be your most popular language.

GRUENBERGER: You know, I've never seen a hot dog
language come out yet in the last 14 years — beginning
with Mrs. Hopper’s A-O compiler (you'll pardon the ex-
pression) — that didn’t have tied to it the claim in its
brochure that this one will eliminate all programmers. The
last one we got was just three days ago from General
Electric' (making the same claim for the G-WIZ compiler)
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that this one will eliminate programmers. Managers can
now do their own programming; engineers can do their
own programming, etc. As always, the claim seems to be
made that programmers are not needed anymore.-

DOBRUSKY: I'll take exception with you. The JOVIAL
brochure says, “This is for programmers.” You're going
to need more of thery.

ARMERDING: Okay. But to whom are these ads ad-
dressed? When G.E. puts out an ad like that or Honey-
well puts out an ad, are they speaking to programmers?
Of course not; these ads are not run in the Communications
or in Datamatzon They are run in Business Week and
Time magazines and in the Wall Street Journal. Whom
are they talking to?

- PATRICK: They are talking to the same guys that didn’t
understand IBM’s reluctance to get on the FLOWMATIC
bandwagon. They re talking to the guys who buy the
machines,

CLIPPINGER: You asked earlier whether any one would
be willing to make statements as to whether or not we
are on the right track. I'd like to pass along the experience
of one of our customers who is using FACT. This is not
intended to be an indication that I think we have the right
answer. It indicates merely that what we have is going to
appeal to some of the users in such a way that we aren’t
going to be able to let it drop. One of our users started
in January to write a payroll application. The application
involved daily, weekly, monthly and yearly runs. The
effort represented the work of about oné-and-a-half pro-
grammers from January through the end of March. The
result is a complex of 18 integrated programs involving
about 40,000 three-address instructions (roughly equivalent
to 80 or 90,000 single address instructions). If you extra-
polated this experience, this would be roughly equivalent
to 360,000 single address object program instructions
written in a man-year. The job concerned happens to be
a data processing application, of course, with a real pur-
pose and it is in operation. That’s the sort -of thing the
users are looking for and that’s what they’re going to get.
It costs us manufacturers a pile of dough. Admittedly, the
object code is not as good as we’'d like it to be; we can
improve it. When we get through improving it, it still
may not be as good as we’d like, but it will be good
enough so that users will use it.

There may be better ways to do it, but I think Enghsh
language coding is here to stay. We've got something
that is going to do the users some good.

I'm working as hard as anyone in the United States in
the direction of standardization, but you all seem to be
quite ‘skeptical of the rate at which we're going to ac-
complish anything in the way of creating useful standards.

I'm not at all certain of what the right path is toward

standardization. I do know that standardizing a pro-
gramming language is an extremely complex business. I
happen to think it’s desirable, but I don’t know to what
extent we're going to succeed in it

GORDON: I question your statement that you will not
be able to abandon it simply because customers like it.
I can assure you that this is no necessary impediment to
abandoning something. We have been through this.

CLIPPINGER: It may be a daydream that you will be
able to abandon Commercial Translator.

GORDON: It may be, but it looks as though well be
able to. There may be some unhappmess on the part of
some customers.

PATRICK: Have you ever thought of taking the Com-

mercial Translator maintenance crew and have them put

bugs back into it and use that as a way to kill it?
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GALLER: Has IBM talked about a translator to go from
Commercial Translator to COBOL to help your people
change over?

GORDON: SHARE talked about that.

ARMER: T've been trying to coax people to say that they
thought they were doing things right. I would like to
challenge those people who say we're doing everything
all wrong to indicate how things should be done dif-
ferently. Gordon’s suggestion is a good one, but it’s not
really a change in what we should be doing, but an ad-
dition. I refer to his suggestion on standards regarding
what is a programmer.

GORDON: Yes, and stop de51gn1ng languages for three-
year-old programmers.

MacKENZIE: I think we ought to do two thmgs dif-
ferently, in a sense. I like the point about directing more

attention at the level of users. In a way it is an argument

against standardization, although I would not like to

‘identify it as such. Another point is the constraint that

exists at the hardware design level. 1 think a question
well worth looking into is to what extent will research in
problem-oriented languages reflect itself in proposed
machine organizations. If you’ll agree to remove these
constraints, I think you’ll see dlfferent types of machme
organizations in the future,

GORDON: The machine organization itself, T thmk is
another argument against standardization, at least at this
time. Take a look at committees such as the COBOL com-
mittee or the ALGOL committee. On any of these inter-
company or industry-wide committees you have men who
may have a darn good idea of things going on back in
their plant relating to, in effect, unannounced hardware.
It's darn difficult to be able to get up in a committee
meeting .and say, “Look you guys, we’re announcing a
machine next year. But it’s not going to work this way at
all.” If you want any effort to go a certain’ way, you've
got to be able to say why. If youre basing your ideas
on things that will. come along in the future, you can’t
say why. In effect, then, any of these committees w111 be
working several years behmd what any individual  manu-
facturer could be. doing. People at Honeywell can be
working on systems to support future hardware that they
can’t talk about. It’s the. same with Burroughs and even
IBM. ’

This is a real limitation on any sort of committee action.
The individual manufacturers, who can see what’s coming

. up, can plan for it 1nd1v1dually, but can’t talk about it

collectively.

BROMBERG: Are you:saying that language functions may
be precluded by machine design?

GORDON: Inﬂuenced not precluded.

BROMBERG: It is possible then that one could come up
with a machine that would make things hke report writers
and sort generators unnecessary?

" GORDON: Okay, so what?’

BROMBERG: I want to know what you're going to do to
implement a language that you can’t talk about because
of proprietary machine design. .

GORDON: I would tell you if I could talk about it.

LITTLE: There’s an interesting point the - other way
around, though. If you once came up with a really good
standard language, you would probably see a turnabout
in the hardware. You may come up with general purpose
languages and special purpose computers; that is, com-
puters would be designed more and more to handle a
particular language. That tends to stop -the progress of
machines.

MacKENZIE: It forces the progress to be directed in a
particular way. For example, suppose that language A
were really a standard language;’ certainly then some

DATAMATION

VR



manufacturers might like to sell to the ‘audience that was
using language A. They should tend, in their development
areas, to produce machine organizations that could ef-
ficiently handle language A.

GALLER: Do you really think that’s true? Take FOR-
TRAN. Let’s assume that history might repeat itself and
that there will be a super FORTRAN. (Some of us would
like to see a super FORTRAN that would be amenable
to Command and Control.) Now is it really the case that
machine design has been so strongly influenced by the
fact that FORTRAN has been so popular? I don’t know.
I think it’s tremendous, though, that Buiroughs took the
step with the B-5000. I think it’s the one really clear-cut
example we have, but they may not succeed with that
machine. But certainly any future machine, at least in
the design stages, has to compare itself with the B-5000
to see if it can do better; or whether it should go in
that direction. You hear all kinds of rumors that maybe
IBM is moving in this direction, too. I don’t really care
whether they’re moving in this direction or not, but they
had better be thinking about it, and that in itself is good.

PATRICK: We've alteady seen new machines being
selected on the basis of their compile time on a specific
application and the ob]ect code execution on that same
application.

TALMADGE: When Gordon and 1 were having our dis-
cussions on what Commercial Translator might be, there
was a certain character who kept popping up: the poor
accountant who was going to use this language. We
started calling him “Joe Accountant.” He became a much
used {and abused) character. Now, my background is
scientific computing and Gordon’s is commercial so that
I was always faced with this character whenever a
questlon came up as to whether or not we should include
a certain item in the language. The whole point was that
Joe Accountant really. didn’t know anything about. how
to use the machine, and we were designing the language
for him. If we could restrict the users of the language so
as to be able to demand a certain level of competence,
then we could do things in an entirely different way.

MCECRACKEN: And all I'm saying is that you can design
a language so that Joe Accountant can use it with very
little difficulty, then you have still not begun to solve
the training problern, You still have to teach him all these
other things that I mentioned before. Once he has learned
all those things, then he can understand a more difficult
language.’

GORDON: Tl go you one better. If you can de51gn a
language that Joe Accountant can learn easﬂy, then you're
still going to have problems because you're probably
going to have a lousy langudge.

MCcCRACKEN: That’s opinion.

GALLER: Not necessarily.

GORDON: Maybe you’ve been living in an ivory tower,
Bernie. I've been working with Joe Accountant for a long
time.

GALLER: All 'm saying is that it’s not necessarily a bad
language to work with just because you can teach it.

PATRICK: It may be rather weak though.

GALLER: Again, I say, not necessarily. I look at MAD.
It’s easy to teach, and it’s wonderful to use. ‘

GORDON: ' Youre not teaching it to Joe Accountant;
you're teaching it to Joe College on campus.

GALLER: All T said was, here was a counter-example.

McCRACKEN: What you're teaching to Joe Accountant
is not a language in any case. Further, ALGOL is easy
to teach.

GORDON: ALGOL is riot easy to teach.

MacKENZIE: Galler cin go off and teach. thmgs to
- students in collége and have them understand them. They

November 1962

can be fairly complex things. You can go to a group of
“professional” programmers and try to teach them these
same things and run up against a brick wall. It has to do,
I believe, with the open-mindedness with which people
approach the subject.

GORDON: I still say that when youre working at the
university level, particularly with math majors and engi-
neers, youre dealing with a pretty select group. When
you get out among the great masses who are gomg to be
programming in SPS, these guys .

MacKENZIE: 1 thmk you're mlssmg the pomt Barry. 1
may be very presumptuous, but I think you can approach
these people on the basis of “this is what you need to
know to be able to use this thing” and they either never
know the difference or they are willing to accept the
approach on . faith. When you go to a user or any en-
vironment of people who have done  previous pro-
gramming, frequently you find that they have precon-
ceived notions — preconditioned ideas of what the terms
are under which they will accept any new thing.

GORDON: Let’s take the guy who graduated from high
school at the age of 20 by going to school at night.
Perhaps he left high school at the age of 14. He has
never had elementary algebra and doesn’t know what a
negative number is. But afier 15 years of rumming a
tabulator he is suddenly one of your programmers.

LITTLE: I think by the nature of areas that people are
in, sometimes, they are more open to learning certam
thmgs than other people are.

- Take open shop people for example. We have an open
shop operation here at RAND. I would suspect that you
get a lot more reasonable response out of the engineers
in the corporatlon than out of the psychologists,- for
example, but in a real world we have to go out and do
jobs for these people. If youre going to design a lan-
guage or a system that is to be used by these people,
please recognize that there is a broad spectrum amorng
any group. As a matter of-fact, some of the really big
jobs are done not for people who could grasp it if you
gave them the chance, but for people who. may never
understand it. Furthermore, they don’t have much of an
interest.

PATRICK: The military is the best example you have
there. They couldn’t care less what your problems are:
“Just tell me what supplies we've got out in the ware-
house.” They don’t want to know how you do it.

OPLER: We consider that the COBOL user is a skilled
systems analyst who understands both the machine and
the system. There is- the difference between the training
level of a person who will use a data processing lan-
guage well and the training level required to use an
algebraic language.

Instead of visualizing the bank clerk knowing the com-
plexity involved in the data description and the interplay
between it and the machine procedure, we feel that
probably the best user of the language will be the man
who has not avoided systems analysis in the past. He
can use such languages to get on the air quickly and to
produce 250,000 instructions per year.

McCRACKEN: How long does it take to teach him sys-
tems analysis compared to how long it would take to
teach him COBOL? Much longer. The language isn’t the
problem.

CLIPPINGER: What you're saying is the manufacturer
ought to tell the customers that it takes good people to
use this well. If you want to get by with very poor
people, you do it at your own risk. You might expect to
get something done, but it could be pretty bad.

GALLER: I was talking to some people who were getting
ready for the 1401. They had been sending their tab
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people to school to learn how to program for the 1401.
They were astounded when 1 recommended that they get
at least one person who knows programming and doesn’t
know their business.

GORDON: But the salesman said you didn’t have to!

BROMBERG: National Cash Register put out an in-
teresting document that they called the “NEAT COBOL
Manual.” It’s been a sort of vogue the last 12 months or
so for everyone to flood the market with their COBOL
manual, but NCR deviated slightly for about one quarter
of the manual. Instead of talking about how well they
had implemented COBOL, they talked about systems

design. They madé the following comment, which T

thought was terriffic. They said, “COBOL is not a substi-
tute for good. systems analysis ” This is just what I think
the sense of this group is.

McCRACKEN: There’s one thing that I think that COBOL
is efficient at and that’s wasting one hell of a lot of
machine time if you use it wrong.

LITTLE: One thing we seem to be agreed on is that the
training problem is a very important one. It seems to me
that there’s a lot more work going on in building com-
pilers than there is in the problem of training.

ARMER: It’s even hard to get people interested in this
topic.

GORDON: I'd like to remind everyone about the fable
about the emperor’s new clothes. You remember, the con
man convinces the emperor it’s a great suit, that only the
pure in heart can see it. So the emperor winds up walking
around naked and no one has the guts to say so. And
finally some kid says, “Hey, look he’s naked!” and every-
one realizes they’ve been had.

To put it bluntly, I think it’s about time somebody had
the guts to get up and say that the emperor is naked.
The emperor; to be specific, is a very large segment of the
computing industry. That includes users.

PATRICK: Like the guys that believe these ads.

GRUENBERGER: Doesn’t it all come back to this same
subject of training? COBOL, in the hands of a master, is a
beautiful tool —a very powerful tool. COBOL, as it’s
going to be handled by a low grade clerk somewhere,
will be a miserable mess. It's going to take 20 times as
long to compile and 300 times as long. to execute because
he’s going to manage to ruin it. Some guys are just not
as smart as others. They can distort anything. This is
true at any language level. We've surely seen it back at
machine language level, we've seen it in FORTRAN;
there is no reason to believe we won't see it with every
one of the magic languages.

LITTLE: Right now I think the programmer is being
asked to carry a lot of people on his back. Not only does
he have to get the job done but he’s asked to use a
language that is designed for an ape. Added to that the
government has bought different machines and put them
back to back. How many of these things can you over-
come and still do a reasonably good job? Especially if
you perpetuate them. You continuously expect the pro-
grammer to bear more and more of this burden. Pro-
grammers can’t keep making up for stupldlty all the way
along the line.

“OPLER: I'd like to open up a new subject. What per-
centage of the total range of problems will magic lan-
guages eventually be able to handle?

LITTLE: We see evidence today that people are trying

to push these magic languages into new areas. Take

Command and Control as an example. Even leaving out

thmgs like training, would. you use one of ‘the current
magic languages in this area?
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GRUENBERGER: If a given language has no intrinsic
goodies and is automatically lousy then we shouldn’t even
consider it. But if it has all the goodies in the world we're
still supposed to be considering the question of whether
or not it is good to have it common. I suspect that a lot
of our discussion has been dealing with intrinsic goodles
rather than with commonness.

GORDON: I'd like to take one last swipe at com-
monness. There are, I think, three levels of commonness;

‘three dimensions, if you will. You could think-of a pro-

gramming language that is going to be common to both
a 1620 and a 7094. Clearly, such a language is either,
going to place a tremendous burden on the 1620 or sell
the 7094 tremendously short. Secondly, you could think
of a language which is suitable both for matrix inversion
and Command and Control work as well as payroll and
inventory problems. Clearly, such a language is going to
be pretty poor for one or all of these applications. Thirdly,
you can think of a language that is going to be shared
by your top level programmers as well as by your retread
tab operators. Clearly, this language is either going to
be hopelessly binding on the better programmers or it is
going to swamp the retread tab operator terribly. -

If you go further and try to think of one language that
will cover both extremes in all three of the dimensions 1
named, you’ll have a pretty hopeless task. To the extent
to which you try to satisfy these mutually conflicting aims

* in these three different dimensions, you will weaken the .

language, and cut into its utility for any given application
or use.

BROMBERG: We have talked about the situation before
a language exists and we say, “What do we need for a
Command and Control language?” Then we say, “We
already have this particular language and it may be no
good because it doesn’t have some of the goodies that
JOVIAL has.” Let’s consider that we have two languages
now, and they are widely used and very popular. What
are we going to do with them? They exist; we can’t just
say, “I'm against commonness.” The languages are here.

PATRICK: It sounds like we need a rational program to
get from A to B, where we're now at A. But the rational
program doesn’t seem to be to standardize at the stroke
of a pen.

GRUENBERGER: Another thing we seem to need is some
really elementary research. It's amazing how few honest
facts were brought out today about common languages.
For example, we don’t seem to know any facts at all about
the efficiencies of these languages in any sense that you
want to describe efficiency. We haven’t compared figures
between MAD, ALGOL, NELIAC, and what-have-you.
We've simply never measured these things. We've done
no statistical studies either of machines, programs, or
people. We might well consider exploring this large area
of research before we jump.

BROMBERG: I think one of the problems is that there
exists no convenient mechanism wherein. all of us in this
business can have a voice that is heard by the standards
people and by the language extenders.

OPLER: Howard, I wish you could be present at a
meeting of the SHARE COBOL group. These meetings
are usually held in an auditorium that seats about 500
people. There are hordes of people there and they’re all
getting up and making suggestions like, “Why don’t we
take this statement out of the language,” or “Why don’t
we put this statement in the language,” and so on. Now
this language is fairly sensibly held and maintained. But
you can get too closely coupled to your own feedbacks.
There are 100 suggestions proposed at every meeting. It
might be better to have a small knowledgeable group that
pays attention to the current needs rather than flinging
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open the doors and havmg everyone making suggestions
at once.

PATRICK: Bromberg made a plea for a rational approach
to this and you have turned it around and cited one
irrational approach, Ascher. The open forum is not a
very rational approach.

BROMBERG: What I'm really looking for is some prac-
tical form of language maintenance. 1 think it encom-
passes some of what you mentioned; namely, having a
small nucleus who are actually doing this work.

McCRACKEN: You keep coming back and saying that
COBOL maintenance is no good. I thought it was qulte
good. Is this not true?

PATRICK: It seems to be very slow to respond.

BROMBERG: Again, smallness by itself, is not a sufficient
prerequisite for getting the job done. You have to have
desire, knowledge, experience, and time. I would main-
tain that none of these exist on the COBOL maintenance
committee in sufficient quantity.

PATRICK: Maybe we’re ready to drag out the old pro-
posals for a data processing institute, This is the sort of
thing where you could get hold of these guys and let
them do it as a full time assignment. We may be using

the wrong people. This is the advantage of an institute.’

BROMBERG: This might be a good point. Lots of the
people on the COBOL committee have additional, separate
responsibilities. They do not put in full time at it.

PATRICK: If you separated the men from IBM and RCA
and other manufacturers and put them in one place,
they’d have to get along eventually — they can’t pick up
the phone and ask to come home because no one is
listening to their ideas.

OPLER: This better be housed on one of the off-shore
islands.

BROMBERG: Without an authoritative organization it
leaves the world open to perversions of interpretations of
these common languages. ‘Anyone can advertise, “Look,
fellows, we now have a COBOL compiler.” (Complete
with pictures, as a matter of fact.) This certainly defeats
what we're trying to do. So I put in a plea for a strong
authoritative maintenance czar with two bull whips.

GORDON: I don’t think you should enforce something
until you have something worth enforcing. With pre-
mature standardization, forcing it is compounding the
€rror. ‘

BROMBERG: No one has standardized.

McCRACKEN: Don’t give him a bull whip until you're
sure there’s something in his skull.

PATRICK: They may go hand in hand, though. You
can’t give someone the responsibility without the author-
ity.

GRUENBERGER: Are you saying that we should have
stronger design control?

BROMBERG: Absolutely.

GORDON: No, youTre not. Youre saying, “Let’s take
what we’re stuck with now and make the best of a bad
situation, by maintaining it stronger.”

BROMBERG: What’s involved in maintenance? There
are three things: interpretation, modification, and exten-
sion. Modification may completely revise what we've got.

GORDON: Lots of luck. You know better than that.

BROMBERG: Why? It could, but it can’t if every imple-
menter goes his merry way and collects his own little
ambiguities after the fact and presents them to the com-
mittee as accomplished facts. And what happens with the
previous years specifications? Suppose now some slow
guy comes running into the committee with a dozen and
a half proposals for last year’s COBOL specifications.
You'd have 15 guys faint.

GRUENBERGER: Are all you guys saying that what we
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ought to do is to perfect a higher level language, set up
a maintenance committee with a czar and all that, and
then worry about commonness?

BROMBERG: No, that in itself takes a giant step toward
a guarantee of commonness.

GRUENBERGER: But you’re also saying that we’re not
ready for commonness until those conditions are met,
aren’t you?

BROMBERG: I'm saying that we'll never have it until
those conditions are met. I say were ready and we're
well overdue for it.

GRUENBERGER: Most of you indicated that you agreed
it 'was a necessary condition but McCracken didn’t agree.
Why not?

McCRACKEN: I'm not an implementer and I'd like to
hear more about the conditions here. I’d still like to hear
more about the idea of agreeing beforehand that we’re
going to try to maintain commonness and work within that
framework. We should find the best people we can, set
up the committee first, and then agree to stick with it.

GRUENBERGER: You mean get commonness first before
we have a language that is maintained?

" McCRACKEN: It’s a question of states” rights. Are all the
states going to have to perfect their own government
before we can have a federal government?

BROMBERG: The original CODASYL charter said just
this: there are two reasons why we’re going to establish
this necessary committee function for the creation of what
turned out to be COBOL. One is the provisions of an
effective tool for the specification of data processing
problem solutions and the other is to maintain some
degree of compatibility. That was absolutely stated before
one little line was ever written down as far as the COBOL
specifications were concerned.

OPLER: How common? When we talk about a common
language do we mean that we expect to take the card
decks of the COBOL Procedure Division and whomp
them into the machine, or do we mean that we read the
program and then start working? If you mean exact com-
patibility, where you take the COBOL deck, read it in a
machine and answers come out, forget it. If you're saying
that compatibility can be obtalned at very low cost, then
it makes some sense.

ARMER: Where are we going to be two years from now?
Are you saying that if I'm a guy who uses one manu-
facturer’s machine that I'm in a sense no longer tied to
him? Not that I can pick up my cards and run them in
this new machine but that the cost of changing over is
not as great as it is today? That maybe there is some
transference of training, among my fairly talented pro-
gramming staff?

McCRACKEN: That’s precisely what I'm saying.

ARMER: Isn’t that a big improvement over the state of
things we have today?

McCRACKEN: It'll cost me $50,000 to change machines
instead of half a million dollars and I'd say that's a lot
better.

GRUENBERGER: Even though we pay a terrific price to
get that conversion reduction down to $50,000?

GORDON: That’s right, is it a matter of saving the
$450,000 or is it a matter of paying it out in a different
form, over a longer period?

ARMER: If we look at these goals instead of the goals
that the common man in the data processing business
thinks these goals are, then maybe we can do it a lot

.cheaper.

McCRACKEN: I'm just thmkmg about the guy that had
to get himself machine B that he desperately didn’t want.
He’s paying for it. He's paying machine rental every
month without getting the compatibility.
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RAND SYMPOSIUM .

DOBRUSKY: Standards and commonness are going to
cost you at some level, I don’t care where you put it.
It's dependent upon these trade-offs and the long run of
it in trdining. Perhaps it's completely intangible because
we don’t even recognize it.

GRUENBERGER: We've noticed that in industry there
are certain costs that you can bury very neatly. And those
that you can bury you don’t see any more.

LITTLE: You can sit and talk about this all day, but

tomorrow somebody starts a new job. Two years from
now we'll have to face the fact that we have been using
some of these new languages over the last two years,
and if we aren’t in better shape then, we've been kidding
ourselves.

GRUENBERGER: At least most of our present program-
mers will have two more years of experience.

LITTLE: Yes, but they will all be supervisors someplace.

BROMBERG: I think we will be in substantially better

shape. In a practicable fashion, people will be able to-

emancipate themselves from this slave market business
with their present computer vendor. People will be able
to look at the entire market.

GRUENBERGER: Barry, would you make that same
speech?

GORDON: As far as emanc1pat10n is concerned I would
like to point out that the electronic emancipation procla-
mation was written by IBM several years ago and it is
called FORTRAN. Philco and Honeywell and CDC and a
great many other people have made excellent use of it.
Over the years it has proven itself to be quite valuable,
for IBM, for IBM customers, for former IBM customers,
for our competitors, and for the whole industry. Now,
five years later, it is being seriously considered as a
standard. In another half decade (or less, since we're
getting smarter faster) we may be able to do the same
thing in the commercial area. Maybe we can even do it
in the Command and Control area and in other areas.
I think you should first find out what you’re doing before
you legislate it into a standard.

ARMER: Is it not true in the Command and Control area
that we have had experience with a few of these lan-
guages but at the time that somebody froze on COBOL
there had been essentially no experience?

GORDON: Essentially that is correct. At the time that
COBOL was chosen, there had been very little experience.

OPLER: A. few weeks ago I was sitting with Dick
Clippinger and we were trying to come up with a few
figures to estimate what percentage of data processing
problems now running in this country have been coded
with the help of a data processing compiler. It’s only a
guess, but we concluded it was about one per cent. Our
next question was, what percentage of the programs now
being written in data processing are using a data process-
ing compiler. Again it's just a guess but we estimated that
it was less than 10 per cent. It would be interesting to
see how these figures change in the next few years.

ARMER: Is it not apt to happen, particularly with respect
to the small machines, that we’ll find people abandoning
these narrative languages and gomg back to assembly
programs?

PATRICK: Because the machmes are too small to com-
pile on.

GRUENBERGER: Mr. Patrick here has devised an in-
teresting test for compilers. He asks a simple minded
question “How long would it take this compiler to compile
a HALT?” We've got some ﬁgures on this, and they’re
very interesting.

BROMBERG: That sounds awfully impractical. Who wants
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to compile a HALT?

GRUENBERGER: We do, as a matter of fact. .

BROMBERG: Well, we'll build it into our compiler. If
you want to do it, it'll be a special case. We'll do it in
30 seconds.

GRUENBERGER: Yes, and that’s exactly what happens,

But just as a matter of fact (this is pertinent to what you -

just said, Ascher) we get times like 20 seconds in
FORTRAN, 20 seconds in JOVIAL, 90 minutes in FOR-
TRAN, on the tape 1620. I may be exaggerating that last
one a little bit; maybe it isn’t 90 minutes, maybe it’s only
an hour. When you go to small machines the threshold
effect can kill you. In order to get the system chunking
away so that you can compile anything, you have to chew
up a fair amount of time.

MacKENZIE: Youre just checking the algorithms that
were used in 1mplementat10n not the commonness of the
language itself.

McCRACKEN: But these are related.

ARMER: If you’re talking about having a common lan-
guage for small machines, when you can show that a
common language for small machines is no good, then
you’re crazy.

GALLER: It’s not the language, it’s the translator.

BROMBERG: You're talking now about the overhead time
that any system requires to do a certain amount of work.
It just happens to be very high for a small machine.

PATRICK: Right, that’s the intersect.

ARMER: I'd like to get more out of Bromberg about my
statement that with small machines there’s going to be a
great movement back to assembly programs from the
magic languages. Nobody seemed to argue out loud but
you seemed to indicate that you would.

BROMBERG: I think that's wrong for two reasons. Flrst
I would imagine that the type of individual who is work-
ing on these small machines would find it necessary, for
their livelihood, to deal with these languages.

McCRACKEN: What does that mean?

BROMBERG: Theyre not programmers. They're tab
people. These are the people who, when the 1401 came
out, ran down the hall and put in an order for 6 of
them. Now, they’ve got to use them. One way to get to
use them is through one of these languages.

ARMER: And now all he’s doing on his machine is com-
piling.

BROMBERG: Probably what he’s doing is using his
machine as a glorified tabulator.

GORDON: We have utility programs that do that with-

_out having to compile.

GRUENBERGER: Or generators.

BROMBERG: Well, you guys are going to have a COBOL
processor for the 1401 aren’t you?

PATRICK: Because the DOD said they had to have one.

GORDON: There is an announcement to that effect.

ARMER: A COBOL translator, I understand, exists for

_the 1410. Are we going to be throwing it out in -six

months?
McCRACKEN: That isn’t the whole story. I know of a

" 501 installation that does their coding in absolute octal.

It isn’t just a question of availability, or how good it is;

-there are a lot of other factors., They had the COBOL

course.

OPLER: We know of one of the earliest cases of disillu-

ionment of a user of a medium sized machine using a

COBOL processor on a job that could be done easily in
assembly language.

GALLER: We ought to keep clear the distinction between
the language and the translator. We're judging languages
in terms of the current translators, which is very un-
fortunate. |
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COMPUTER
CHARACTERISTICS
REVISITED

by CHARLES W. ADAMS, President
Adams Associates, Inc., Bedford, Mass.

“Tell me, daddy, which computer is
best?” Number-One son asked the other
day after thumbing hurriedly through
the 76 entries in the September 1962,
issue of Adams Associates Computer
Characteristics Quarterly. “How should
I know?” was the reply. Never get
into a debate with a six-year old is my
motto. Besides, I'm sure his second-
grade class can ill afford a Minivac, let
alone a Monrobot XI or any of the others even on the
extreme low end, in terms of price, of our listings.

But this is also a question asked every day by serious-
minded and perceptive businessmen. Our booklet, the
contents of which are reprinted in the next few pages,
does not seek to answer this question directly. Nor do
any of the more elaborate multi-volume reporting serv-
ices available from several sources. For one thing, the
question as stated is unanswerable, except by a counter-
interrogation: “Best -for what?”

The most a pocket-sized compilation can do, we feel, is
provide a reliable, up-to-the-minute list of the salient fea-
tures of all computers which ought to be considered. From
these, experienced computer people can readily decide
which warrant detailed study to determine how well and
inexpensively they can do the job required. The most a
book-shelf compilation can do is provide, in readily-

acessible form, all the information on prices, instruction

codes, physical size, power consumption, and other infor-
mation needed for detailed studies.

A good thing that is, too. If unequivocal or categorical
answers were readily available, Adams Associates and its
numerous competitors would lose a fascinating and poten-
tially lucrative part of their business. People would no

Allen Rousseau, editor of the Quarterly, checks out data
with manufacturer. (“Never ask them; tell them and get
them to confirm it —and don’t depend entirely on the
mails.”)
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onward and upward

longer ask for our help in deciding on equipment; they
would need us only on initial problem definition and
actual program preparation. There would be no computer
salesmen either —and precious few computer manu-
facturers!

So “what is best” can only be decided in reference to a
given mix of applications, and even then only after con-
siderably study. Such studies give rise to anomalies, how-
ever. Consider, for example, a fifty-fifty division of use
between business and scientific applications. In such a
case, a system twice as good on business as on scientific
work will spend two-thirds of its time on scientific ap-
plications while one strong-on scientific work will spend
most of its time on business work.

Judging from both the enthusiastic response to the re-
printed versions which have appeared annually in DATA-
MATION and the number of people and firms willing to
shell out the modest yearly subscription fee to be kept
up to date each quarter, a handy compilation of basic
facts about available computers serves a useful purpose.
Bowing to numerous requests, - Adams Associates will
shortly add to the Quarterly computers aimed primarily
at process control, those built for military use, and foreign-
made systems.

Many of these will appear in the December 1962 issue,
and more will be added as rapidly as the data can be
collected and verified. Even with this greatly expanded
coverage, the material can be presented in the traditional
plastic-bound folder as well as in the new 8% x 11” booklet
useful for inclusion in reports, wall mounting, and the like.

Incidentally, we will have to up the price of the
quarterly to $10 for an annual subscription and to $3.50
for a single issue. This is being done w1th regret — if not
in response to many requests! u

Alder Jenkins, in charge of production, shows copy of new
issue to Richard Hamlin, director of systems services. (“A
new typographer again this time, but | think now it's really
under control.”) '




ADVANCED SCIENTIFIC

ADVANCED SCIENTIFIC INSTRUMENTS
5249 Hanson Court
Minneapolis 22, Minnesota

ASI420........... S29
ASI210............ 546
AUTONETICS

NorTH AMERICAN AviATION Co.
3584 Wilshire Blvd.
Los Angeles 5, California

Recomp II.......... S47
Recomp III......... 552
BENDIX

BENDIX CORPORATION
5630 Arbor Vitae Street
Los Angeles 45, California

G20............... S21
G-15....... ... L V14
BURROUGHS

BurrouGHs CORPORATION
6071 Second Avenue
Detroit 32, Michigan

220 0 V8
B5000.............. S22
205, .. Vi1
B280 & B270, Tape. . .S37
B260, Card.........S42a .
B250...............SP1

E101............... V16 .

COMPUTER CONTROL

CoMpPUTER CONTROL (CORPORATION
2251 Barry Avenue
Los Angeles 64, California

DDP-19.............844

CONTROL DATA

ContrOL DATA CORPORATION
501 Park Avenue
Minneapolis, Minnesota

DIGITAL EQUIPMENT

Dicrrar EQuiPMENT CORPORATION
Main Street
Maynard, Massachusetts

PDP-1.............. S43
PDP-4............. S55
EL-TRONICS
EL-TRONICS

13040 S. Cerise Avenue
Hawthorne, California

ALWAC III-E..... Vi2

For the third consecutive year, Charles W. Adams
Associates, Inc., has offered DATAMATION readers
the full use of the data which appears in the most
recent .issue of its quarterly compilation of the
salient features of all commercially-available,
stored-program electronic digital computers. As in

- the past, military, process-control and foreign com-

puters are specifically excluded, though this omis-
sion will be corrected starting with the December
issue of the Quarterly.

GENERAL ELECTRIC

GENERAL ELECcTRIC CORPORATION
13430 N. Black Canyon Highway
Phoenix, Arizona

GENERAL MILLS

THE GENERAL MILLS
ErecrroNics GrRouP

2003 E. Hennepin Avenue

Minneapolis 13, Minnesota

AD/ECS 37......... S41

GENERAL PRECISION

GENERAL PrEcIsion INc.
Commercial Computer Div.
101 West Alameda Avenue
Burbank, California

LIBRASCOPE 3000. .89
9

IBM CORP.

IBM CORPORATION
590 Madison Avenue
New York, New York

7030 (Stretch)...... S1
94, i
7090, ... ... S6
7080......... ..., S8
709. .. .. V2
704, .. ... ... .. V4
705. . . . V5
7074, .. ... ... ... S15
TO44. ..o S16
7070, .. ... S18
7072..c0viviiin. S24
7040. ... S27
650. . ... V10
14100 on S31
1401 Tape. ......... S38
1401 Card......... S48a
305 (RAMAC)......V13
1620...:000vv . ..... 851
HONEYWELL

MinnearoLs-HONEYWELL
RecuraTor Co.
60 Walnut Street
Wellesley Hills 81, Massachuseéts 2
1

-1800............
H-800.............. S20
H-400.............. S33
H-290............. S45

MONROE
Monror CALCULATING MACHINE
CoMPANY

555 Mitchell Street
Orange, New Jersey
Monrobot XI........ S57
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INDEX OF COMPUTER MANUFACTURERS i

NATIONAL CASH

NaTtionaL CasH REGISTER CoMPANY
Dayton 9, Ohio
304

................. S25

315, S32
310 .o SP2
390, ... SP3

PACKARD BELL

Packarp BELL CoMpAaNy

1905 Armacost Avenue

Los Angeles 25, California
PB250............. 56

PHILCO

Prirco CORPORATION

3900 Welsh Road

Willow Grove, Pennsylvania
2000-212............ S5
2000-210, 211........ S11
1000 . ...l S35

RCA

Rap1io CORPORATION OF AMERICA
Camden, New Jersey

601.................514

501, S23

01, S39
RAMO-WOOLDRIDGE

RAMO-WOOLDRIDGE CORPORATION
8433 Fallbrook Avenue .
Canoga Park, California

RW 130............ 5S40

UNIVAC

REMINGTON-RAND CORPORATION
315 Park Avenue South
New York 10, New York

LARC.............. 82
1107.. '.510
1105, inl e \4!
1103A.......... ... V3
UIL................ V6
UL....ooooiial V7
490, ..l S17
UIIL............... S19
1206.......... . L 528
. File Computer I, II.. V9
SS 80/90 I, IT....... $34
1004.. ... .. ...... S54

SCIENTIFIC DATA

ScienTiFic DATA SysTEMS
1542 Fifteenth Street
Santa Monica, California

SDS 920........... S48

SDS910........... S50 -
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CHRONOLOGICAL LISTING

VACUUM-TUBE SYSTEMS

-t 8/58 — IBM 709
(still widely used)

9/58 — UNIVAC 1105

6/60 — IBM 7070
7/60 — Control Data 160

6/61 — Honeywell 290 (Future Delivery)

6/61 —R n ASI 420
/61— Recomp Burroughs B5000

S;gé — :Jé‘ilv;})(i | 12/58 — Burroughs 220 9/60 — IBM 1401 7/61 — CDC 160A oho 6to0

— IBM 701* 9/60 — RPC 9000 — Gen'l Mi }

7/54 — Burroughs 205 SOLID.STATE SYSTEMS  11/80— bt PDP-1 el g /RS GDC 3600, a0

11/54 — IBM 650 11/58 — Philco 2000-210 11/60 — General Electric 210 8/61 — IBM 7080 IBM ¥O4OF S
/55— Alwac [1E 11/58 — Recomp |1 11/60 —RPC 4000 8/61 — Ramo Wooldridge 130 IBM 7044
/95— IBM 702* 10/59 — IBM 1620 12/60 — Honeywell 800 9/61 — Burroughs B250 IBM 7072

8/55 — Bendix G-15 11/59 — IBM 7090 12/60 — Packard Bell 250 11/61 — IBM 7074 {BM 7094
/56 — Burroughs E-101 11/59 — NCR 304 2/61 — Bendix G-20 11/61 — 1BM 1410 Philco 2000-212 -
3/56— IBM 705 11/59— RCA 501 2/51 — RCA 301 12/61 — Honeywell 400 Philco 1000
3/56 — UNIVAC 1103A 1/60 — Control Data 1604 3/61 — General Electric 225 12/61 UNlV),’AC 490 RCA 601
4/56— IBM 704 1/60 — UNIVAC SS 80/90 3/61 — Ramo-Wooldridge 400 /61 — UNIVAC 1107
9/56 — RPC LGP-30 1/60 — LIBRASCOPE 3000 4/61 — NCR 310 1/62 — NCR 315 UNIVAC 111

11/57 — UNIVAC 11 3/60 — Philco 2000-211 4/61 — IBM 7030 Stretch 4/62— AS1 210 UNIVAC 1004

12/57 — IBM 305 Ramac 5/60 — Monrobot XI 5/61 — 3C DDP-19 7/62 — Burroughs B270-280 SDS 910

1/58 — UNIVAC File Computer |~ 5/60 — UNIVAC LARC 5/61 — NCR 390 9/62 — DEC PDP-4 SDS 920

#Many computers delivered in 1953 through 1958 but no longer being produced have not been included in this list; the 701 and 702 are not in the chart but appear here for old time’s sake.

ATIER FEATIRES

Typical Monthly Rental
Monthly Rental Range
Instruction Addresses
acters per Second ’

Thousands of Char-
Buffering

Cycle Time in Micro-

seconds
Storage Capacity

Add Time in Micro-
and Type

Date First Delivery
seconds

Word Size

Maximum Tape Units

Average Access Time
Cards per Minute
Paper Tape Char-
acters per Second
Printer Lines per Minute
Off-line Equipment
Program Interrupt
Index Registers
Indirect Addressing
Floating Point Arith.
Console Typewriter
Algebraic Compiler
Business Compiler

EXPLANATION OF COLUMN HEADINGS

Typical Monthly Rental: What a customer might pay for a system with basic
peripheral equipment and, if available, magnetic tapes.

Monthly Rental Range: The first figure in parentheses is the cost, in thousands
of dollars, of the minimum useful configuration. The second figure, where
given, is the approximate cost of the maximum configuration likely to be
ordered.

Add Time: Time required to acquire and execute one add instruction in
millionths of a second. In drum machines, where add is lower than cycle
time, maximum optimization has been assumed.

Cycle Time: Storage cycle time (including, for core storage, the total time to
read and restore or, for drum storage, a full revolution in millionths of
a second).

Storage Capacity and Type: Number of words or characters of addressable in-
ternal storage available, K representing thousands. (Example: “32K core”
for the IBM 7090 indicates that 32,000 words of magnetic core are available.)
“Fast” indicates a serial type area of fast access secondary storage.

Word Size: Number and type of digits comprising one storage word
(a = alphanumeric, 6, 7 or 8 binary digits, depending on parity and address-
ing logic; d = decimal, 4 binary digits; b = binary, 1 binary digit).

Cinstrucﬁon Address: Number of separate storage addresses in a conventional

'nstruction.

Thousands of Characters per Second: Transfer rate between computer and mag-
netic tape, measured in six-bit characters (one alphabetic, one decimal, or
six binary digits) unless otherwise noted.

Buffering: Combinations of reading magnetic tape (R), writing it (W), and
computing (C) can be performed simultaneously. (M) indicates that
multiple simultaneous operations are possible.
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Maximum Tape Units: Maximum number connectable to and addressable by
the computer.

Random Access Capacity: Maximum number of BCD characters available
(M representing million) in an external mass storage unit such as tape loop,
drum or disc. Remarks indicate incremental units and characteristics of
storage unit.

" Average Access Time: Time required to locate a single record, including read-

write head positioning and normal rotational access time (i.e., half the-
revolution time for drum and disc storage).

Peripheral Equipment: Speed of punched card, punched tape and line printer
equipment available. For card and tape, the prime input cquipment is
listed above and prime output equipment below. Additional cquipment is
mentioned in the remarks if available. The column hcaded “Off-line
Equipment” refers to a smaller satellite computer which can process data
off-line (“same” means the on-line equipment can also be used off-line).

Other Features: Check indicates the special feature is obtainable. For index
registers the maximum number available is shown. For console typewriters,
O refers to a device capable of printing alphanumecric characters at the
console; I/O refers to a console keyboard capable of supplying data to the
computer and actuating the printing device. Floating-point arithmetic can
be programmed in any system even though not a built-in feature; but only
the latter is indicated.

Algebraic Compiler and Business Compiler: Datcs indicate the availability of a com-
piler and remarks indicate its name (c.g., COBOL °61 means English
language compiler representing 1961 specifications of COmmon Business
Oriented Language).
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S1 - -
IBM 7030 $300,0004  5/61 1.5¢ 2.2 16-262K core  64b 62 256 710M 10000 — 600 1401 v 16 v v I/O — —
STRETCH (200- ) 1 MRWC?  132mM 250 — :
" A. Computer no longer marketed. C: Instruction lock-ahead and overlapped core banks allow increased internal speed. J. Input-
output under separate control. M. Access time varies from 51-231 ms depending on file orgahization,
S2 .
UNIVAC LARC $135,000 5/60 4o 4 10-97K core  12d 25 40 36ML N r Q R— 99 v v I/O - —
(13- ) . 1 MRWC? - 68m ] )
C. TInstruction look-ahead and overlapped core banks allow increased internal speed. J. Input-output under control of a separate com-

puter and it is possible to add a second computing unit. L. Up to 24 drums of 250,000 words each. N, P, Q, R. All UNIVAC
peripheral eéquipment (including high speed film printer) can be used.

S3 _ . -
CDC 6600 $120,0004 = — 1.3 1.3 16-262Kcore  60b  30-83. — — 1000 350 1000 — v ¥ ¥ v — — —
E 1 MRWC  — 250 110

A. Preliminary information not confirmed by manufacturer. System has not been formally announced by CDC.

sS4 - . - - "

IBM 7084 $71,000 12/62 4c 2 32Kcore 36b 151708 80 280ML 250  — 150 101 vy 7 v YV — 12/62X12/62Y
(56-75) ) i 1 MRWC? 160m 100 — same
C. Instruction look-ahead where some instruction references make two instructions available reducing number of instruction cycles allows .
increased internal speed. H. See information on tape speeds (IBM 7090, entry S6 and IBM 7080, entry S8). J. Data channels
(up .to 8) are separate input-output controls for up to ten tape units or peripheral equipments. L. IBM 1301 disc file has 56 million
BCD characters per unit (up to five storage units). V. Double precision floating point available. X. FORTRAN., Y. COBOL.

S5 : ) - :

PHILCO 2000 $68,000 /63 .75¢ 1 16-65K core  48b  90-240 64K  167ML 2000 1000 900 1000 y 8 y VIO /59X /B2Y '

Madel 212 (47-89) 15 16 MRWCY 135m 100 100 - same .
C. Instruction look-ahead (4 level) and asynchronous, overlapped core banks allow increased intérnal speed. G. Instructions stored two
per word. J. Two separate input-output processors, each of which controls up to 32 tape units. K. Magnetic tapes read in forward
and reverse directions. L. Up to four disc file units of 5,242,880 words each (41,943,000 characters per disc) are available. V. Double

<5 precision floating point available. X. ALTAC (Fortran type). Y. COBOL ’61.

BM 7090 $62,000 11/59 4.4 2.2 32Kcore  36b 15-170% 80  280ML 250 — 150 w0t ¢y 3 y v I/O /59X 12/62Y
(50-69) v : 1 MRWC? 160m 100 — same
H. For all 7000 series, 729 II tape units operate at 15K and 41.6K while 729 IV tape units operate at 22,5K and 62.5K. 729 V and 729 VI
tape units (with 800 characters per inch density) operate at 60K and 90K respectively. (See IBM 7080, entry S8.) J. Data channels
(up to eight) are separate input-output controls for up to ten tape units. L. IBM 1301 disc file has 56 million BCD characters per unit
(up to five storage units). X. FORTRAN, Y. COBOL ’61, COMmercial TRANslator (9/61).

s7 . :

CONTROL DATA $55,000 4/63 1.3¢ 13 32-262Kcore  48b  30-83T4096% 720M 1000 350 1000 160A y 6 y VI 4/63% 4/63Y

3600 . “(40-75) 16 MRWCY 100m 250 110
C. Overlapped core barnks allow increased internal speed. G. Instructions stored two per word. H. CDC Model 606 or IBM 729
tape units. J. Data channels (up to eight) are separate input-output controls for tape units and other peripheral equipment. K. Mag-
netic tapes are IBM compatible. V. Double precision floating point available. X. FORTRAN. Y. COBOL.

s8 , : .

IBM 7080 - $55,000 8/61 11¢ 2 80-160K core 1a¥ 15-170% . 40 280ML 60 500 — M0y 0 y — [JO 8/61X 12/61¥
(40-73) 1 1K core 1 MRWC 160m — — .
C. Add time assumes a five-character field. F. A variable-word length computer (see IBM 705, entry V5). H. The IBM 7340
(1963 delivery) Hypertape Drive, with cartridge load, will read in both directions or write 170,000 alphabetic (or 340,000 rumeric)
characters per second. (For 729 tape speeds see IBM 7090, entry S6.) L. IBM 1301 disc file. X. FORTRAN. \ Y. COBOL’61,
COMmercial TRANslator (8/61). o

$9 . : :

LIBRASCOPE $50,000 1/60 16¢ 5 4-64K core 8a 501023 200M © 200 350 1000 ¥y v -1l v v I/O — —

3000 @- )y 1¢ MRWC 90m 100 60 same .
C. Full cycle time; instruction look-ahead and overlapped core banks allow increased interpal speed. G. Variable field addressing
allows designation of operands from one to eight characters. Preliminary information not confirmed by publishers. -

$10

UNIVAC 1107 $45,000 /62 4c 4 16-65K core  36bF 25-120 - 180X 566ML 600 400 600 §S80/80 v 15 y vy I/O 10/62X 12/62Y
(32-60) - .6 128 film 16 MRWC Irm 300N 3007 700
C. Overlapped core banks and thin film memory usage allow increased internal speed. . F. A half, third or sixth word may be addressed M
directly. - G. Designators in each instruction permit use of virtual two or three-address instruction logic. . K. Magnetic tapes
read in forward and reverse directions. An IBM compatible tape unit is available. L. Each flying head drum unit (8 per subsystem
with maximum of 15 subsystems) has a capacity of 786,432 words or 4,518,592 BCD characters (See Univac 490, entry S17 for disc file
information). N. 150 cpm punch available. P. 110 ch/sec punch available. X. ALGOL, FORTRAN. Y. COBOL °’61. Q <

s11 i i : :

PHILCO 2000 $40,000 11/58 15¢ 10 8-32K core  48b 90 16K 262KL 2000 1000 900 1038 y 32 — y I/O /89X /62Y

Model 210, 211 (24-66) 75 1.5 ¢ MRWC 17m - 100 100 same o ‘
C. Asynchronous, overlapped core banks allow increased internal speed. G. Instructions stored two per word. K. Magnetic tapes
read in forward and reverse directions. L. Additional drums of 32,768 words (262,144 characters) each are available. X. ALTAC

(Fortran-type). Y. COBOL *61.
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S$12
HONEYWELL Pt 8 2 8-32K core 12dF 69-12410 6P 72008 80ON 1000F 150 same ¢ GITY N I/O /61X JBLY
1800 i 3 MRWC 100m 280 110 900
\Vord size is 12d plus sign or 48b with binary and decimal arithmetic instructions included. 1. Numeric information can be trans-,
ferred at 133,000 -or 186, 000 ch/sec. L. Magnetic tapes read in forward and reverse directions with programmed error correction

*(Orthotronic count) Units of 12 (Bryant) discs contain 45 million BCD characters with increments of 24 discs up to a maximum
of 96 discs. N 240 and 650 cpm readers and 100 cpm punch available, . 200 ch/sec reader avallablc I". Up to eight programs
can be processed concurrently. *.. AUTOMATH 800, AWTOMATH 1800 (/63), Fortran type. . FACT, COBOL ’61 (/63).

S§13

CONTROL DATA Thcd 4.8¢ 6.4 8-32K core  48h  30-C30 C6% —  1300N 350 150 1804 ~ 0 v W IO /60X 2/62Y

1604 ! o la MRWC — 169 1000
i, Overlapped core banks allow increased speed. G. Instructions stored two per word. H. CDC Model 606 tape unit
operates at 30K (with 200 characters per inch density) or 83K (with 556 characters per inch dens1ty), while IBM tape units operate up to
62.5K. <. Compatible with IBM tape units, N. 100 and 250 cpm readers available. X. FORTRAN. Y. COBOL °61.

$14

RCA 601 ) /62 5.7 L5 832Kcore  56pF 33120t 43 — 600 1900‘ 1000 S0t~ 8T N /O /62X 9/62¥

) 6.7¢ 2.5 1-3 MRWC - 0 ’

- Asynchronous, overlapped core banks allow increased internal spced D. 604 ccntral processor has faster stat1c1zmg and address
modification than 603. . Binary and decimal arithmetic instructions included. Variable length instructions (1, 2 3 or 4 half-
words) operate on character, half-word or -word. H. Numeric mformatmn can be transfcrrcd at a rate of 180,000 ch/sec “100 ch/sec

¢ punch available. "I 8 index registers available for each program. . ALGOL. . COBOL *61.
S§i5
IBM 7074 395! 10c 4 5-30K core  10dF 10-170™ 0 280idb 500 — 150 101 4 9 VYV Y /O /61X 2/62Y
N 1 RWCJ 160m 250 — » .
N Pal allel adder circuit increases speed over serial circuit in IBM 7070 (see entry S18). Word size is 10d plus sign. ”- See
IBM 7090 (entry S6) and IBM 7080 (entry S8) for 729 and 7340 tape data. j' MRWC poss1blc when four channels uscd IBM
1301 disc file (see entry S18). Indirect addressing limited to scatter-rcad and gather-write operations. FORTRAN
. COBOL *61, COMmercial TRANs]ator 8/61). -
S$16 .
IBM 7044 3005 5 2.5 8-32Kcore  36b 7.2-801t 50 2€0M 250N 500 600 401 v 3 W+ I/O  6/63% 9/63Y
1 MRWC 160m - 125 —

For tape information see IBM 7090 (entry S6). IN. IBM 1401 can be connected on-line through input-output synchromzcrs or

800 cgm reader and 250 cpm punch and/or printer can be connected to I /O channel through 1414 synchronizer. FORTRAN.

s17 i

UNIVAC 430 PR 12/31 4 8¢ 6 16-32K core - 30b  25-125' 192K 377MM 600 350 600 — 7 — — [/O /61X 10/62Y
e 12 16 MRWC 17m 130 110 700 :
‘.. 4.8y is add time for repeat mode only. . Half-word logical operations can be performed. Numeric information can be trans-
ferred at a rate of 175,000 ch/sec. K. Magnctxc tapes read in forward and reverse directions. Each flying head drum unit (8 per
subsystem with maximum of 12 subsystcms) has a capac1ty of 786,432 words or 3,932,160 BCD characters Disc units contain approximately.
117 mxlhon characters each. . NELIAC. COBOL *61. )

$18

IBM 7070 L G/ 60c - 6 5-10K core®  10dF 16-€0 40 2C011- 500 — 150. we1- v o8 vUV /O /60X 2/62Y

L 1 RWC? 160m 250 — , - |

Add time varies by number of digits in field to be added and does not include indexing time.  :l*. Up to 30K core memory available.

. Word size is 10d plus sign. J. MRWC possible when four channels used. ‘L. IBM 1301 disc file has 28 million 6-bit characters
per 25 disc (50 surfaces of which 40 are used for storage) module or 43 million 4-bit characters stored in packed (8-bit) format Model II
1301 s have two modules or 50 discs. Indirect addressing limited to scatter-read and gather-wrlte operations. L. FORTRAN.

: . COBOL ’61, COMmercial TRANslator (8/61)

$19

UNIVAC I t‘/r'j” 8 4 8-32K core 6dF 25-13311 33% 't 700 500 7009 same <V 15 V - I/O 12/62% 10/62Y
' 16 - MRWC — 00 116 ‘

Word size is 6d plus sign. <. Instruction may process up to four data words. [T. Numeric information can be transferred at a
rate of 200,000 ch/sec. Model ITA tape units operate at 25K while Model IITA units function at speeds of 120K to 133 K dependent on
internal logxc varlatlons of UNIVAC 1107, 490 and UIII. Magnctlc tapes read in forward and reverse directions. - Specifications

. not available. . 922 lpm for completely numeric data. . FORTRAN. . COBOL ’61.
$20 i
HONEYWELL b 100 24 6 4-32Kcore  12dF (11241 61 72001 800N 1000 150 same < Gy v I/O /61X T /6LY.
800 . i) 3 MRWC 100m 220 110 900
. Word size is 12d plus sign or 48b with binary and decimal arithmetic instructions included. Numeric information can be trans-
! ferrcd at 96,000, 133,000 or 186 000 ch/sec. . Il. Magnetic tapes read in forward and reverse dlrectlons with programmed error correction

(Orthotromc count) Units of 12 (Bryant) discs contain 45 million BCD characters with increments of 24 discs up to a maximum

of 96 discs. . 240 and 650 cpm readers and 100 cpm punch available. ° l’ 200 ch/sec reader available. . Up to eight programs

can be processed concurrently. :.. AUTOMATH 800, Fortran type. . FACT, COBOL *61 (/63).
) QENDIX G-20 L Wil 15¢ 6 4-32K core  32b 1200 559 G2i1 800 500 1000 same o 6%/ v I/O 2/62X12/62Y

AP 16 MRWC - 90m 220 10D 300

. All arithmetic operations done in floating-point mode. (i. Variable instruction length permlts multiple operations. ". Numeric
information can be transferred-at 240,000 ch/sec. Independent search while computmg . Bryant disc has capacity of 15. 6 31, 2, 48.6
or 62.4 million 8-bit characters. . ALCOM 2/62, FORTRAN 5/62. . COBOL ’61
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BURROUGHS $16,200 /62 3¢ 6 4-32K core  48pb 24-66 165 — 800N 1000 700 B8 v —TVUVVI/O /62X /62Y
B 5000 (13.5-50) 17000 32K drume 06 MRWG . — 300 100
C. Instruction look-ahead allows increased ‘internal speed. E.2 drums available. G. Polish notation allows operations_ to be per-
formed without designation of addresses. K. Magnetic tapes read in forward and reverse directions, - 200 cpm reader and 100 cpm
punch available. T, U. All 'addressing relative to Program Reference Table. V. Double precision floating point. X.ALGOL.
Y. COBOL *61.
$23
RCA 501 $16,000 11/59 3600 15 16-262K core 1g¢ 3366 63 — 600 1000 600 same®™ — 8 YvU— O —  /60Y
(11-26) 2 RG,WC,orRW — 200 100" 900
C. Add time assumes five character field. F. Variable-word length computer using four character (tetrad) parallel transfer. K. Mag-
netic tapes read in forward and reverse directions. -300 ch/sec punch available. -Card equipment and printer may be used
off-line. U. Indirect addressing limited to scatter-read and gather-write operations, Y.COBOL *60.
s24 -
IBM 7072 $15,800 /82 12 6 5.30Kcore  10dF 7.2-20% 20% — 60 — — 1401 v 99 VUV I/O /60X 12/62Y
(14-32) E ) 1 RWC — — — :
F. Word size is 10d plus sign. H. Low-speed magnetic tape only; input-output version of the IBM 7070 (see entry S18). K.I1BM
7330 tape units. U. Indirect addressing limited to scatter-read and gather-write operations. X.FORTRAN. Y. COBOL °61,
COMmercial TR ANslator (8/61).
$25 - i
NCR 304 $15000 11759 600 60 2-4K coré 102 30 64K — 2000 1800 680 same — 10 — v /O — 8/6l¥
. (12.5-19) 120¢ ) 3¢ RWY — 2508 60 900 i
C. Micro-flow, single address instructions. ~ G.Two words per instruction. J.In \Proccssing inactive records, RWC is achieved.
) 26 - Magnetic tapes have no space between records. N. 100 cpm punch available. -COBOL ’61. ’
2 : ce !
GENERAL $14,000 11/60 64 32 4-8Kcore 6dF 30 13— 1500¥ 200 1000 — — 1 — —I/O ~—  /6IY
ELECTRIC 210 (10.5-36) : 1 RWC — 2508 —
F. Word size is 6d plus sign. G. Double precision arithmetic instructions included. N. 400 cpm reader and 100 cpm punch available.
Two 1200 MICR-document per minute sorter-readers can be multiplexed. Q. Printer can print magnetically encoded characters and
also be used off-line. )
s27 .
IBM 7040 $14,000 6/63 16 - 8 4-32Kcore 36b 7290 50 280M 250 500 600 1461 Vv 3V v I/O . 6/63% 9/63¥
: (9-36) ) 1 MchJ 160m 125. —
J. (See IBM 7044, entry S16.) 7094 data channels available for separate input-output control of up to ten peripheral units. X.FOR-
TRAN.  Y.COBOL. :
$28
UNIVAC 1206 13,000+ /58 - g9gc 8  16:32Kcore  30b 25 168% 377M 600 -1500° 600 — V¥ 7 — — IO —  —
11.2 : 1 MRWC  17m 1500 110 700 |
A. Price and information not confirmed by manufacturer. Price derived from estimated purchase price. C.9.6yis add time for repeat
mode only. K. M%gnetic tapes read in forward and reverse directions. L. Each flying head drum unit has a capacity of 3,932,160
BCD characters. - 350 ch/sec reader available. '
S$29 : :
ADVANCED $12,500 /62" 100 2 4-32Kcore  42b 22.5-62. 64K — 800N 500 300 = V¥SNTN V¥ T/O. 862X —
SCIENTIFIC (8.5-33.9) : 1 MRWC — 250 110 E
As1-420 C. Includes indexing and I/O channel reference. K. Magnetic tapes are IBM compatible. N. Analog equipment buffer available.
- Data channel “traps” may be set by program to ignore or recognize an interrupt. T Any memory location may be used as an index
register. X.FORTRAN, Intercom Translator. i :
$30
CONTROL DATA  $10,000 8/61 93¢ 64  832Kcore 24p  15-831 96K — 1308 350 150 160A ¥ 6 Vv — /O — —
924 (8.7-20) . 1 MRWC — 100. 110 1000 .
C. Qverlapped core memory banks allow increased internal speed. H. CDC Model 606 tape_unit or IBM 729 tape units. See tape
information CDC 1604 (entry S 13). K. Magnetic tapes compatible with IBM tape units. N. 100 and 250 cpm readers available.
S31 - . : : .
IBM 1410 $10000 - 11/61  gge 4 10-80K core 1gF  72-90 20 280MU gooN 500  600° 1401 v 15 — — I/O " 12/61X 12/61Y
- (6-32) o i 2 RWC 160m 250 — . '
C. Add time assumes a five-character :field. F. Variable-length instructions operate on variable length data fields. L. Up to five
IBM 1301 disc units available in 28 million or 56 million alphanumeric characters each. N. Optical and MICR readers available.
Q. Sce reference Q, IBM 1401 (entry S38). .  X.FORTRAN, Y.COBOL *61. :
$32 i} .
NCR 315 $8,500 1762 48¢ 6 2-40K core 2aF 2460 8 88ML 2000N 1000 680¢ — vV ¥ — — [/O — 1/62¥
(3.8-30) ‘ 1 none  200m 250 110 900 5/62Y
C. Add time assumes a five or six-character field. F. Decimal format allows 3d word size. L. Magnetically encoded cards on a drum
(CRAM) permit random and sequential file processing. Sixteen units with 5.5 million alphanumeric or 8.3 million BCD characters each,
N. MICR documents can be read at 750 or 1620 per minute. Up to four similar peripheral devices may be attached to each peripheral
1/O channel. Q. Numeric information only printed at 1750 Ipm. Y. COBOL. 61, 1/62-tape. 5/62-CRAM. ' r\)
$33 i i .
HONEYWELL §8.000 12/61 120 10 1-4Kcore 12d 3289 8  G6MM gooN 1000 © 900 same v 3 — — I/O /63X /B3Y¥
400 : (4-15) i 3 RW  100m  250% 110
H. Numeric information can be transferred at rate of 48,000, 96,000 or 133,000 ch/sec. L. Bryant discs in increments of 24 million BCD
characters. N. 650 cpm reader and 100 cpm punch available. X.AUTOMATH 400, Fortran type. Y. COBOL *61.
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s34 ' .
UNIVAC $8,000 1/60 3400  2.4-7.6K drumE 10dF 25 10 240M“ 600 500 600 - - 3 == - — /61y
SS 80/90 Modell  (3.6-13) 85 850 .2-1.6K fast 16 RC,WC’  38m 150 100
Model Il $8,500 51 17 1.2K core 125-25 20 -9
I.. STEP card and tape systems allow increments of 400 words drum and 200 words fast memory. F. Word size is 10d plus sign. G. Last
part of instruction words indicates address of next instruction. J. In Model II, which will have core memory and magnetic tape, it is
possible to achieve RWC with use of a second synchronizer. L. Up to ten Randex drum units (2 drums) have a capacity of 24 million
digits each. Y. COBOL ’60 compiled on UNIVAC II.
S35 )
PHILCO 1000 $7,010 . /63 39¢ 3 8-32Kcore® 1afF ~ 90 48% — 2000 1000 90 ‘— — 4 — — I/O — —
(6-15) : ‘ -1 RC,WCorRW — 100 100
C. Add time assumes a five-character field. E. Asynchronous core banks allow increased internal speed. F. Four character instruc-
tions operate on variable length data fields. K. Magnetic tapes read in forward and reverse directions. S. Dual program control
facility present.
S36 :
GENERAL $7,000 3/61 36 18 4-16Kcore  20b  15-66 64 6OOMI 1500% 1000 900 same Vv 9T — v O 1/62% 1/62¥
_ - ELECTRIC 225 (2.5-26) 16 MRWC  158m 250% 110
G. Binary, decimal and double precision arithmetic instructions included. L. Up to 32 Telex units of 16 discs each available. Each
module capacity is 18.8 million characters. N. Two 1200 MICR document-per-minute sorter-readers can be multiplexed. 400 cpm
reader and 100 cpm punch available. P. 250 ch/sec reader available. T. Three index registers standard; additional 93 optional.
X. ALGOL functions as a part of GECOM. WIZ. Y. COBOL ’61 as part of GECOM.
S$37
BURROUGHS 6,500 7/62 171¢ 10 9.6K core laf 50 6 - 800~ 1000 700 - = 0 == — —
B280 & B270 . 3 none — 300 100 )
A. Model 270, when used in proof and transit operations, has up to two six-tally registers. For card system see entry 42a. C. Add time
assumes five-character field. I'. Instruction word is 12 characters. N. Two simultancous readers available; 200 and 800 cpm in any
combination. MICR documents can be read at 1560 per minute.
§38 i
IBM 1401 (tape) £6,500 9760 230¢ 1.5 1.4-16K core laF  7.2-62 6 20M- 800N 500 600 — — 3 — - I/O 12/61% 6/62¥
. T (2.5-12) 2 none’ 600m 250 180 i )
A. Typical rental for magnetic tape system. For card system see entry 48a. C. Add time assumes a five-character field. F. Variable
length instructions operate.on variable length data fields. J. Normally only magnetic tape start-stop time may be overlapped with com-
puting but Processing Overlap Feature permits input-output operations to overlap computing. .. IBM 1405 disc with 10 million or
20 million alphanumeric characters each. N. Optical and MICR readers available. (). Numeric information only printed at
1285 lpm. 1404 printer used for printing on cards. X. FORTRAN. Y. COBOL ’61. )
$39
RCA 301 $5,200 2/61  126¢ 7 10-40K core®  1aF  10-66 14X 176M' 800N 1000 1070 — — 3 v VY10 —X.3/62Y
(3.3-25) 2 RC,WC,orRW 100m 250 100
(. Add time assumes an eight-character field. L. A 320 character position table is used for arithmetic operations in place of adder circuits
in Models 350 through 353. F. Variable length data fields. K. Magnetic tapes read in forward and reverse directions. L. Up to
two disc file (Bryant) units, each of four modules of 22, 44, 66 or 88 million alphanumeric characters, are available; or up to six record files
of 4.6 million characters each also are available. N. 600 cpm reader and 100 cpm punch available. Optional MICR sorter /reader
operates at 1560 documents per minute. V. Floating point operations available with Models 354 and 355. X. UMAC (University of
Miami Algebraic Compiler). Y. COBOL *61. - )
sS40
RW 130 $4,500 3/61 12 6 8-32Kcore  15b 1541 16 — <14 300 150 — v VU= 10 — —
(2.5-6) 0-1¥ none - — 60 . )
1", Instructions stored two per word when using the no-address mode. T, U. Index registers and indirect addressing available through
micro-commands or “logands” portion of stored logic. : :
s41
GENERAL MILLS 54,400 7/61 80 20 4-8K core  37bF 15 6K — 250 250 600 — v 1 — YI/0O — —
AD/ECS-37 ) ) 1¢ RWC — 125 60 ‘
A. No rental price announced. Price is derived from purchase price and does not include cost of magnetic tape units, I'. Word size is
36b plus sign. . G. Instructions stored two per word. K. Magnetic tape units are IBM compatible.
s42
CONTROL DATA §4,000  7/61 128 6.4 8-32Kcore  12b,  15-831 40K — . 1300F 350 150 - v 0 v —1/0 /82X —
160A (2.2-9.5) : 1¢ RC, WCorRWY — 100 110 1000
(. Instructions use no address, direct address, indirect address, constant address and relative address modes. H. GDC Model 606 or
IBM 729 tape units. J. Buffered version of CDC 160 (see entry S53). K. Magnetic tapes are IBM compatible. N. 100 and 250
cpm readers available. X.FORTRAN.
S42a
BURROUGHS $3,500 11/62 777, 10 96Kcore  la - — — 80 100 700 — - 0 — — — _—
B260 ) ) 3 — — 300 100
A. Punched card input-output version of entry S37.
543 : .
JEC PDP-1. $3,600° 1/600 10 5 1-16K core  18b 15 64 — 100N 400 600@ — v 0 v —I/O 12/61x —
(2.9-15) 1 MRWC? — 100 60
A.No rental prices announced. Prices derived from purchase price and do not include cost of magnetic tape units. J.Up to 16 high
speed input-output channels may be connected. N. 2000 cpm reader available. (2. Cathode ray tube display with light pen available.
X.DECAL (Algol-type). :
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COMPUTER $3, 500\ 561 10 5 416Kcore 1906 162 G4 — 400 1000 600 v I = =10 ue -

CONTROL @3- ) MRWCY _ —

DDP-19 A. No rental prices announced. Prices dCl‘lVCd from purchasc price and do not include cost of magnetic tape units. Word size expand-
able to 22 and 24b. J. Up to 16 program-addressable input-output channels operable in interrupt mode. . Magnetic tapes compatible
with IBM tape units. :

$45 T

HONEYWELL . 3,100 6/61 140 20 1-8Kcore  18b b2 18 mg w00 — ¥ VT Y /O /6 —

20 (2545 8-96K drum ! Rwe  158m D10
Q. 11 characters per line. 'T. Special single instructions permit the use of as many and any core mcmory locatlons as index registers.
N\ FAST, Fortran type.

s46 _ :

ADVANCED $2,6004 4/62 100 2 4-8Kcore 21 225-62 3% — oo 00 30 — VP3N — 10 4/ex —

SCIENTIFIC (23-15) : MRWC — 0 1 :

-AslI-210 A. Rental price does not mclude cost of magnetic tape units. C. Add time ingludes indexing and I/O channel reference. K. Magnetic
tapes are IBM compatible. - Analog equipment buffer available. - Data channel traps may be set by program to ignore or
recognize an interrupt. X. FORTRAN, Intercom Translator.

s47

AUTONETICS $2,500~\ 11/58 9000 4K disc  4QbF 84— .}o ?0 > - — — 0 =~ 10 em0x —

RECOMP I (2.5-4.5) 1080 950 16 fast 14 none — 20t
A. Price does not include cost of magnetic tape units. F. Instructions stored two per word. G. Square root and absolute value
instructions included. P. 400 ch/sec reader and 20 ch/sec punch standard, plotter available. X. SALT, SCOPAC (Fortran type).

S48

SCIENTIFIC . 82,500+ 9/62 16 8 2-16K core  24b 200 300 300 3¢ v 1V — /O 12/62%x —

DATA 25-6) 1 MRWC — - 0

SDS 920 AA. Rental price does not include cost of magnetic tape units. H. Magnetic tape units are IBM compatible. N. Graph plotters and
analog conversion equipment are available. X. FORTRAN II.

S48a ' . :

1BM 1401 (card §2,500+ 9/60 230 1.5 l4-4Kcore 1aF  — — — 1800 — - — 33— = _ x _

(card) (2.5-3.6) 2 — — 20 600
- A Card input-output version of entry S38. X. FORTRAN. :
S49 _— .
RPC 4000 $1.900 -~ 11/60 17000 SKdume b — -~ — - — gr — — — 1= -—10 /Ix -
. (1.8-4.5) 1000 10000 128 fast — - — W : .
L. Drum offers dual access with two read-write hcads operating in two tracks, and eight words of 1000y access storage. G. The last half
of the instruction word indicates the address of the next instruction. Repeat command allows groups of up to 128 words in memory to be
operated on by one command at 250y per word. - 60 ch/sec reader and 30 ch/sec punch available. X. FORTRAN.
P y “ P p

S50

SCIENTIFIC $1,700~  8/62  1p 8 2-16Kcore 24y 3541Y 32— 00N 300 0 — Vv L v —1/0 12/60x —

DATA (1.5-6) 1 MRWC -

$Ds 910 A. Rental price does not include cost of magnetlc tape units. H. Magnetlc tape units are IBM compatnble N. Graph plotters and
analog conversion equxpment are available. X. FORTRAN II. -

$51 =

1BM 1620 $1,600%  11/60 560 20 20-100Kcore  ldF 7220 6 — 250 150 — i1 — 0 v V I/O 12/60% —
(1.6-5 140 10 2 none — 125 15
A. Price does not include cost of magnetic tape units. C: A 300 character position table is used instead of adder c1rcu1ts in Model 1 only.
Model 2 features normal adder circuitry. Add time assumes a five-character field. F. Variable-word length. X. FORTRAN.

$§52

AUTONETICS $1,500 6/61 . 1080 9300 4K disc  40b, - - - 20 3001;' - - — I =Y yo /mx -

RECOMP HI (14-3) 1750 16 fast I — — 15 150 . .

G. Instructions stored two per word. P. 10 ch/sec reader and 10 ch/sec punch standard, plotter available. X. AUTOCOM (Fortran-
type).

S53 '

CONTROL DATA  §$1,500* 7/60 1238 6.4 4Kcore 12b 15-83" 20%  —  1300% 350 B — — 0¥y —[O /ex —

160 (1.5-3) 1t none’y — 100 10 1000
A, Price does not include cost of magnetlc tape units. G. Instructions use no address, direct address, indirect address, constant address,
and relative address modes. 1."CDC Model 606 or IBM 729 tape units. - Magnetic tape start-st\p time may be overlapped
with computing. K. Magnenc tapes are IBM compatible. N.'100 and 250 cpm readers available. FORTRAN.

S54

UNIVAC 1004 $1,500 2/63 150 8 961 core® la - - — 30 - 000 — — — - = — — —
(1.1-1.9) — — 200
E. Plugboard serves as instruction storage unit, Q). Numeric information only printed at 400 lpm. m

$55 ’

DEC PDP-4 S1300 . 1/62 16 8 1-8Kcore  18b 15 9 - 00 300 600 — Vv 0 v — 10 — —
(- ol none — 2100 64 /

\. No rental prices announced. Prices derived from purchase price. Q. Cathode ray tube display with light pen available. Analog

conversion equipment available.
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S56
PACKARD BELL $L200‘ 12/60 24 3070 2.3- lGKdelayE 22h 26— 40 302 50 — — I — — 10 58 —
PB 250 (1.2-6) 16 fast L none — —
>
A. Price does not include cost of magnetic tape units. E. Internal storage is magnetostrictive delay lines. P. 20 ch/sec reader and
g P g g 4
20 ch/sec punch standard while plotter and analog conversion equipment are available.
S57
MONROBOT XI %770(1)) 5/60 9000 12000 1K drum 3%b - - - 15N %%P — - — U - =10 —_— —

N, P. Facilities for three input and three output devices including teletypewriter, edge-punched card réader and punch, and a 16-key
numeric keyboard.

SPECIAL INDUSTRY COMPUTERS (Solid-State)

Banking
'
SP1
BURROUGHS $4,200* 8/61 7770 10 96Kcore  1af - - - %OON 1q00 a4 - = 0 == - - _

. B250 (2.8-6.7) 3 — — VU (Y 7
A. Includes central processor, lcdger processor and card reader. (. Add time assumes five-character field. . Instruction can be up
to 12 characters in length. Magnetically encoded ledger cards can be read at 180 cpm. MICR documents read at 1560 per minute.
Q). 214 lpm on up to three forms See entry S37 for further data.

SP2 :

NCR 310 $2,450“ 4/61 12.8 6.4 4Kcore 12b - - —N 3?01’ 900 —— U~y =10 — —
(1.6-6.5) 1 — — — 1M
A. Price does not include cost of magnetic tape units. A version of the CDC-160 (sce entry S53). N. MICR documents read at 750
or 1620 per minute. P. 1000 ch/sec reader available.

sP3

NCR 350 $1,850 5/61 11300 1200 T 200 core 12d - - - 1% 400 110¢ — — 0 — — 10 — —
(14-1.9) ‘ 4 — — 15 1 )
N. Magnetic ledger card stores up to 200 characters in magnetic strips. Printed information appears on front of card. Q. Programmable

_printer allows any columnar arrangement on forms and reports.

VACUUM TUBE SYSTEMS — Still Widely Used

vi .

UNIVAC 1105 $43,000 9/58 44 8 8-12Kcore _ 36b 21 248 — 120 - 200 e _—r Y 00—+ O — _
(40-55) 34000 16-32K drumE 2 RWC — - 60 )
E. Interlace storage arrangement (address locations on drum spaced according to word times) reduces drum access time. . Magnetic
tapes read in forward and reverse directions. 2. On-line display unit available. - 300 cpm reader, 120 cpm punch and 600 lpm

. printer available off-line.

v2 .

1BM 709 $40,000 8/58 2 12 4-32Kcore 36b 15 48— 250 _—  150@ qp1 Vv 3 Y VY O - /59X 10/61Y
(28-50) 7000 4-16K drum 1 MRWC — 100 - same

. Q. On-line display unit available. N. FORTRAN. Y. COBOL, COMmercial TRANSslator (9/61).
V3
UNIVAC 1103A $35,000 3/ 44 8 4-12Kcore _ 36b 13 e — 0 200 - RV 0 — v o S ——
S (25-45) 34000 16-32K drum® 2 nong’  — t0 i
E.See -UNIVAC 1105 (entry V1). J- Magneue tape start-stop time can be overlapped with computing time. X Magnetic
) tapes read in forward and reverse directions. - 300 cpm reader, 120 cpm punch and 600 ipm printer available off-line.

v4

1BM 704 $32,000 4/56 24 12 4-32K core  36b 15 10 — 250 — 1B 401 — 3 — ¥V O /5% —
@4- ) 4-16Kdrum 1 none’ - w - same
J Magnetic tape start-stop time can be overlapped with computing time. €). 500 lpm printer available off-line and on-line display unit
is available. X. FORTRAN.
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IBM 705 Il $30,000  3/56 86¢ 9 20-80K core laF  15-62 60 — 250 — 150¢ 1401 — 0+ — O /59% 10/61Y
&Il (18-54) - 119c 17 1 RWC — 100 — same
(:. Add-time assumes a five-character field. T. Variable word length can be used as a fixed \uve-wigi) word. €2. 500 lpm printer
available off-line. . FORTRAN. . Y. COBOL, COMmercial, TRANslator (9/61).
Ve
UNIVAC 1l 28,000 11/57 200 40 2Kcore 128 25 168 — - - — —Rr — 0. — — [/O /58X 11/60Y
(25'30) \ 1 R —
G. Instructions stored two per word. K. Magnetic tapes read in forward and reverse directions. R. 240 cpm and 300 cpm card
readers, 120 cpm card punch, 600 Ipm printer and Unityper used off-line only. 1. Math-Matic. Y. COBOL ’60 Flow-matic.
v7 :
UNIVAC | $25,000 3/51 282 242 1K delay® 12a 13108 — — - — ~r — 0 - —1/0 — /5IY
(20-30) 16 RWC — —_—
1.. Mercury filled tanks are the storage media. ' G. Instructions stored two per word. I Magnetic tapes can be read in forward and
reverse directions. R. 240 cpm and 300 cpm card readers, 120 cpm card punch, 200 ch/sec paper tape reader; 50 ch/sec paper tape
punch, 600 Ipm printer and Unityper used off-line only. Y. Flow-matic.
vs
BURROUGHS $17,000 12/58 200 - 10 2-10K core  10d¥ 25 100 500M 300 1000 150¢ — -— I — ¥ I/O /99% —
220 (8-35) 1 none’ —M 100 60 15009
. Word size is 10d plus sign., J. Magnetic tapes with addressable blocks can be searched concurrently with computer operations.
AT, Access time to tape loops is 1-9 seconds (dependent on size of file). Q). Printers buffered for on-line use and can be used off-line.
~. ALGOL °58.
V9 .
UNIVAC FILE $15,000 1/58 8600 900 20 core 12a 104 108 18M" 150 240  600Q same® v 0 -— — /O — —
COMPUTER | (8-21) 5000 1Kdrum® 3 MRWC 17.6m 150 G0
Model 11 1/62 3400 630 2K core
3. In Model II, core memory is used instead of drum. IX. Off-line sort-collate unit available. L. Up to tcn Randex drums (6 million
characters each—385m average access time) may be attached. (). 800 lpm for pure numeric data. R.240 or 300 cpm reader and
120 cpm punch available off-line.
V10 L
IBM 650 $9,000 11754 700 4800 1-4K drum 104 159 6 48ME 155 60 150@ — — 3 — ¥ — /51 —
(3.7-16) 100 60 core 16 RC,WC 600m 100 —
1", Word size is 10d plus sign. (5. Address of next instruction indicated in last part of instruction. H. Tapes written in BCD (six-bit)
or numeric (four-bit) format. 1.. Up to four Ramac disc files can store 12 million characters each. Q2. Printer can be used off-line.
x.FORTRANSIT.
vii
BURROUGHS $8,000 7/54 17000 4K drum  10d¥ 6 10  200M 300 540 150 — — 1 — 4 [/O | /59X —
205 @-17) 1700 1700 80 fast 1 noned.  —M ]
I'. Word size is 10d plus sign. J.Magnetic tapes with addressable blocks can be searched concurrently with computer operations.
M. Access time to tape loops is 2—17 seconds (dependent on size of file). Q). Printer buffered for on-line use (CARDATRON) and
can be used off-line. NX.ALGOL ’58. ]
vi2 ‘ .
EL-TRONICS $3,600 /55 1000 8000 4-8Kdrum  33bF 21 16— 100 " 200 . 150 - — 1 - —1/0 — -
ALWAC 1l1I-E . - 5 16 RC,WC — 100 €0
A.Does not include cost of magnetic tape units. [ Half and quarter word operations are possible. G.Two, three or four instructions
may be contained within one word. K.Magnetic tapes can be searched with computer operations.
vi3
IBM 305 33,50 12/57 100 core la 15 4 540M 125 60 30-50¢ — v 0 - —[/O @ — —
RAMAC Model | (2.8-6.5) 30000 10000 2K drum 26 RC,WC  600m 100 — 150
Modet 11 (18- ) 3,62 50000 5M 80
: ‘ 600m 50
A.Does not include cost of magnetic tapc units. 'G.Input editing, logical decisions and character analyms usually made through the
305 control panel. ().“Stick” printer prints one character at a time.
vi4
BENDIX G-15 31,500 8/55 29500 ~ 2Kdrum 2% 43 -4 — 100 400 1000 — — 0 — — I/O 8/60x —
(154 540 1080 16 fast 16 RC,WC  — 100
A.Does not include cost of magnetic tape units. C.Address of next instruction indicated in last part of instruction. ). Analog
devices, graph plotter and dlgltal differential analyzer accessories available. X. ALGOL.
vis
RPC LGP-30 $1,300 9/56 2260C 17000 - 4Kdum® 31b —_ = = = 20(30 - - = 0 /O /59% —
(L1-2) 1 — - —_—
(.Minimum execution time for any instruction. . Interlace storage arrangement (address locations on drum spaced accordmg to word
times) reduces drum access time. NX.ACTI (Fortran type).
vié .
BURROUGHS TEIHN /55 50000 20000 220 drum®  12d _ = = = 20 60 — - 2 - —I/O — -
E-101 (9-1,500) 1 — — — 13 :
A.Computer now being marketed as E-103. I:.Pinboard serves as instruction storage unit.
ERRATUM ‘ ‘ Listing S42a: Should read $3,800
“Listing §27: Should read 7904 data channels (instead of Listing $51: Should read 560"
7094, ete.) Listing SP1: Should read 214°
40

FOR AC ELECTRONICS CIRCLE 93 ON READER CARD

TN

C




C ATTENTION—SCIENTIFIC PROGRAMMERS'
DIMENSION AREA (5)
..AC SPARK PLUG = "
.1 THE ELECTRONICS DIVISION OF GENERAL MOTORS
CHALLENGING OPPORTUNITIES = LOS ANGELES + MILWAUKEE

PROJECTS = APOLLO + TITAN I+ TITAN III o

DO 1il=15 .

YOU = AREA (1)

IF (INTERESTED) 1, 1, 2

1 _CONTINUE

GO TO 4

" C POSITIONS AVAILABLE ARE CONCERNED WITH SIMULATION

C  OF GUIDANCE AND CONTROL SYSTEMS, SATELLITE AND TRAJECTORY

C STUDIES, LOGICAL DESIGN, NUMERICAL ANALYSIS, STATISTICAL

C  ANALYSIS, ELECTRONIC SYSTEM DESIGN AND SYSTEMS CALIBRATION

AREA(1) = FLIGHT DATA REDUCTION . . . ... ... ...

AREA(2) MISSILE TRAJECTORY SIMULATIONS AND TARGETING

- AREAQ3) = SYSTEMS ANALYSIS AND DESIGN

; ,L..VAREA(4) NUMERICAL ‘CONTROL

, 'AREA(5) NUMERICAL METHODS

2 PRINT 3, RESUME

3 ce FORMAT (110H_AC SPARK PLUG, G.F. RAASCH DIRECTOR OF SCIENTIFIC
- AND PROFESSIONAL EMPLOYMENT, : .
2 DEPT 57-53, MILWAUKEE 1, WISCONSIN, 110)

_ RESUME = DEGREE 4 FIELD ~+- EXPERIENCE
‘DEGREE IS B S. OR M.S. IN - THE FIELDS OF

V~MATHEMATICS PHYSICS OR ENGINEERING WITH TWO YEARS :

‘ 704 7090 EXPERIENCE

AN EQUAL OPPORTUNITY EMPLOYER

4 STOP

END
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NOW...FROM

ONE BASIC COMPUTER,
MANY SYSTEMS

FOR MOST EDP NEEDS

RCA>301, deay's Most Versatile Computer for
Business, Science and Government

In the RCA 301 you will find a general-purpose computer
that can do most of the jobs that have to be done in your
business. Moreover, they can probably be done for less
cost because the 301 offers great versatility, high volume
capacity and a modular design that matches the equip-
ment to job requirements.

CONSIDER VERSATILITY. The 301 is-a business data
processor and a scientific data processor. It is highly
efficient in random access applications. It is excellent
for serial processing and performs complex engineering
and scientific computations . . . can solve statistical and
management science problems.

CONSIDER TAPE SPEEDS AND STORAGE CAPACITY.
You can choose from three different magnetic storage
systems, including tapes in four speed and capacity
ranges . . . from three sizes of high-speed memory. The
RCA 301 lets you use peripheral equipment for virtually
every type of input and output. Modular design permits
you to select from these options as your needs dictate.
You use and pay for only the computational speeds and
capacities required! '

A comprehensive package of software—programming
aids—will help speed and reduce the cost of conversion
and provide for efficient day-to-day operations. Auto-
matic programming systems—301 COBOL, 301 FOR-
TRAN and 301 UMAC—will supplement the broad
ranged equipment configurations.

Name your EDP requirements. Chances are, an RCA 301
is the answer. Write RCA Electronic Data Processing,
Cherry Hill, Camden 8, New Jersey.

The Most Trusted‘ Name
in Electronics

®
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QUARTERLY INDEX OF COMPUTING

adjusted figures show leveling trend

The computing index for the third quarter of
1962 has been adjusted to reflect installation fig-
ures which were furnished by manufacturers to
Datamation’s census of computers, published in August,
1962. With clearer guidelines for estimating the number
of installations, the statistics for the computing index show
a leveling-off, when compared to previous reports. The
approximations offered are derived from the specifications
of larger systems and selected small-scale systems such as
the 1401. '

The number of ops/sec during the third quarter con-
tinued to show an upward trend, rising to 122.1 million
ops/sec, a gain of 13.05% over the second .quarter’s mark

tinuing installations of the 7090 (now slightly under 200)
and the 1401 (better than 3,750).

Monthly rentals show a total of 84.0 megabucks, rep-
resenting an increase of 13.66% over 37.9 megabucks,
the estimated machine rental figure for the second quarter
of 1962.

The ratio of computer power per dollar, in line with
the adjusted installation figures, turned slightly down-

ward, from 1.461, the second quarter’s figure, to 1.453, -

a loss of .54%. However, it is also felt that this condition
continues to stem from the growth of small-scale com-
puters, in the 1401 class, which offsets the lower oper-
-ation/cost balance achieved by systems in the 7070/7090

of 108 million. This gain may be attributed to the con- ‘range. [ ]
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* There’s a little bit of chicken in all of us

One big trouble with being chicken is that you can wind up with nothing much to crow about. Consider, for example,
the job of picking a computer. If you back off from the computer you honestly think is best and pick another one
just because you think it's “‘safe”, you're not doing yourself or your company (or us) any good. So be hard-nosed
about it. Get plenty of facts from plenty of makers. Ask about performance. Ask about service. Ask about software.
Ask about programming. Ask about training schools. Ask about delivery. Ask about Honeywell. We're eager to
match our product and performance, point-for-point, against anything in the field. (When that happens, we usually
manage to come out on top. We've got the installations to prove it.) You can reach us at Wellesley Hills, Mass.

See the H-400 in Action at the Fall Joint Computer Conference

N L] | &
T
[

—L ‘ll — A | ]

Honeywell
Elitrowic Data pWM%
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is the monthly rental on a solid-state high-speed binary computer
ideally suited to scientific applications—the GE-225

This low price includes a 4096 word magnetic core memory
plus paper-tape reader and punch and the typewriter. For
only $2675 you could have the same system with a card
punch and reader in place of the paper-tape unit. This gives
you all you need to handle scientific and engineering prob-
lems. You don’t have to buy any “extra” features, and you
can have 90 day delivery. }

Why is the GE-225 such a successful scientific machine?
Because it’s designed strictly along big computer lines: high
speed arithmetic, 18 us memory access, a full-scale scientific
language, double-word capability, over 150 commands, in-
cluding input-output.

And if you should decide to expand your system, look at
the growing room you get. Internal memory can be in-
creased to 16,384 words. Floating point hardware is avail-
able. You can add a full complement of peripheral equip-
ment to handle high volume business data processing as
well. And the GE-225 is capable of simultaneous read-write-
compute of all peripheral units. »

If you'd like to know more about how the GE-225 has
been tailored to your scientific needs, write Mr. E. V. Scott,
Manager of Scientific Sales, General Electric Computer
Department, Section J11, Phoenix, Arizona.

Progress [s Ovr Most [mportant Product

GENERAL @D ELECTRIC
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Philadelphia will be the scene of the 1962 Fall Joint Com-
puter Conference, to be held at the Sheraton Hotel, De-
cember 4-68. “Computers in the Space Age” has been se-
lected as the conference’s theme.

Twenty-eight technical papers will be presented, in
addition to a panel discussion on Tuesday afternoon,
“EDP as a National Resource—The Impact of Informa-
tion Processing.” All of the technical papers will be pre-
sented in the Grand Ballroom of the Sheraton, except for
the parallel sessions on Wednesday afternoon, when one
round of meetings will be held in the Pennsylvania East/
West Room, and the other. in the Grand Ballroom. Sub-
jects to be covered include “Information Processing and
Space Technology,” “System Organizations,” “Language
and -Systems,” “Data Communication Systems,” “Com-

puter Technology,” and “New Directions in Information

Processing.”

A conference innovation will be a series of evening
discussion sessions, which is scheduled for Tuesday, from
8-11 p.m. Subjects will cover: “New Devices—Their Effect
on Computer Technology” (Connie Mack Room); “Or-
ganization of Computers” (Independence Room); and
“Computer Languages” (Constitution Room). Moderators
for these sessions are, respectively, C. D. Simmons, Philco
Corp.; R. W. Hamming, Bell Telephone Labs; and A. ].
Perlis, Carnegie Institute of Technology. -

The keynote speaker of the conference will be Robert
C. Seamans, Jr., associate administrator of NASA, who
will present a progress report, “The National Space Pro-
gram.” Sir Edward Playfair, chairman of International
Computers and Tabulators, Ltd., London, England, will
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speak on “The Computer and Man,” at the conference
banquet, to be held Wednesday evening. Opening re-
marks prior to the keynote address will be made by E.

"Gary Clark, Burroughs Corp., program chairman, and
J. Wesley Leas, RCA, conference chairman.

The exhibit area, containing approximately 150,000
square feet, will display the wares of 73 firms, in 170
booths. Pre-conference information stated that seven
complete operating computer systems will be displayed.

Students from a number of schools have been invited
to attend a special session which will include talks by
Dr. John Mauchly, Mauchly Associates, co-inventor of
ENIAC, and Paul Chintz, of RemRand UNIVAC. Five
selected students will present papers and participate in a
panel discussion. In addition, more than 100 teachers will
attend a dinner sponsored. jointly by the FJCC and the
Association of Mathematics Teachers of Philadelphia and
vicinity. '

Registration for the FJCC will be held in the lobby of
the Sheraton. The schedule of registration fees is as
follows: $8 for members of participating societies (IRE,
AIEE, ACM, and Simulation Councils, Inc.); $10 for non-
members, and $2 for students.

A copy of the proceedings will be provided without
charge at registration for members and non-members.
Post-conference copies of the proceedings will be avail-
able from Spartan Books, 6491 Chillum Place N.W,,
Washington 12, D.C. These copies will cost $4 for mem-
bers and $8 for non-members.

Social events will include a cocktail party, and a pro-
gram for the ladies. No field trips are planned. ]
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by J. WESLEY LEAS

The computer industry has traveled far in the short decade
of its existence. In spite of this burgeoning growth, con-
servative estimates point to even bigger things in the fu-
ture—a future aptly termed the “Space Age.”

Since we believe the 1962 Fall Joint Computer Con-
ference would best serve its objectives by keeping its eye
on the future, we chose as our theme, “Computers in the
Space Age.”

The keynote speaker Dr. Robert Seamans, associate
administrator of ‘the National Aeronautics and Space
Administration, was selected because he has done so much
to take us across the threshold into the Space Age.

Key figures from the electronics industry and other

- walks of life were carefully selected to investigate analyt-

ically “EDP As a National Resource,” since there is little
doubt that we will be a significant society in the Space Age.

We have been particularly fortunate in obtaining Sir
Edward Playfair, Chairman of International Computers
and Tabulators, Limited, of England, as the principal
speaker at the Conference banquet. He has chosen his
provocative topic, “Computer and Man.” Sir Edward
brings an international viewpoint to the Conference, re-

N o;)em ber- 1962
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flective of the fact that the “Space Age” is not limited to
the continental boundaries of the United States.

Six technical sessions were .inclided in the program,
covering those major aspects of the computer industry and
electronic data processing which give promise of signif-
icantly influencing future developments. Papers presented
at these sessions were judged to have important tech-
nical impact, and are in keeping with the pervading fu-
turistic philosophy of the Conference.

Recognizing that tomorrow’s leaders are today’s stu-
dents, we have also invited students and teachers from
a number of schools to attend a special session. Five
youngsters have been picked to deliver papers and take
part in a unique panel discussion.

The computer industry is as vital and intriguing as it
is young. The 1962 Fall Joint Computer Conference
was oriented to spread the infectious enthusiasm we in
the industry feel.

This Conference was possible because of the realization
by members of the Conference committees that they faced
a mammoth challenge—and because they met that chal-
lenge in outstanding fashion. n
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by E. G. CLARK

The philosophy behind the program planning of the
1962 Fall Joint Computer Conference represents some
departure from previous meetings by employing serial
sessions, whenever possible, by soliciting a large percent-
age of the papers, and by requiring complete drafts for
review.

Since this is a‘joint conference, several d1501p11nes'and
many specialties are represented These twice-a-year con-
ferences and other more specialized meetings provide
considerable depth of coverage. These factors suggested
that papers should emphasize breadth and be of genéral
interest, rather than attempt to report work in detailed
and hlghly specialized fields. Accordingly, a major pro-
gram objective was to cover topics of general interest to
the information-processing community, with particular em-
pha51s on new and potentially important trends and tech-
niques. It is hoped that this approach will broaden our
attendees’ view of information processing and be stimu-
lating and thought-provoking.

To be consistent with this objective, conflicts between
papers of equal interest to an attendee were éeliminated
by planning serial, rather than parallel sessions (with one
exception.)

Session chairmen were selected for their knowledge in
a specific information processing area and then given free
rein to plan and organize their sessions. They were in-
structed to solicit papers from groups doing work of
known significance, and that they invite sufficient ma-
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terial to provide a worthwhile session so that unsolicited
papers would strengthen the session, as opposed to
relying largely on unsolicited material. In all cases, major
emphasis was placed on the significance or impact of
the work reported.

‘With such a philosophy in mind, it was felt that imple-
mentation was possible only if full drafts of papers were
reviewed. By requesting complete drafts for review, a
hardship was placed on authors and difficulty in obtain-
ing up-to-the-minute reports was introduced. On the
other hand, it was felt that this is the only technique
that can assure suitability and acceptable quality of the
papers to be delivered. In addition, it became possible
for the session chairmen to work directly with the authors
to shift emphasis or to include additional comments or
topics to provide more comprehensive. coverage. The
total number of papers submitted was substantially less
than previous years, when abstracts were required. The
yield was considerably higher, however, and the quality
uniformly high.

A final advantage realized by having full papers sub-
mitted, well in advance of the conference, was sufficient
time for session chairmen to work with authors to pre-
pare succinct, understandable, and appropriate verbal
presentations. By this practice it was possible to minimize
the need to read detailed and specialized technical re-
ports, but increase the number of understandable and pro-
vocative papers. n
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by WILLIS H. WARE, Chairman of the Governing Board,
American Federation of Information Processing Societies

The member societies of AFIPS: ACM, AIEE, IRE, SCI,

" represent the greatest pool of technical ability and ex-

perience in the industry. On the eve of a Joint Com-
puter Conference with the theme “Computers in the
Space Age,” 1 would like to forego the usual state of
the union message and issue a call, a challenge, and an
appeal to all members.

The technical and. economic squeeze that our country
is currently engaged in, is reason for all of us to look
not to what we are doing, but to what more we can do,
and to what direction our individual and joint efforts
are leading.

The space age could not have come into being without
the computer, but this does not end our responsibility.
As we know, the computer represents the most powerful
single tool the nation has to maintain and strengthen its

. J
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-
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The American Federation of Information Processing So-*
cieties (AFIPS), chartered in May, 1961, as a federation
of societies representing computing interests in the United
States, is an outgrowth of the National Joint Computer
Committee that sponsored the well-known Eastern and.
Western Joint Computer Conferences..

AFIPS is the official United States member to the Inter-
national Federation for Information Processing originated
by UNESCO.

In addition to administrating the Joint Computer Con-
ferences, the federation is assuming responsibility for
public relations programs related to the information proc-
essing community. These include a national speakers bur-
eau for service clubs, articles on major phases of informa-
tion processing, taped interviews for radio distribution,
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capabilities. Ours is not a pedestrian business. We can
never define our role and then rest on it.

It is urgent and ethical that we double our efforts in
meeting with other disciplines to conserve national re-
sources, to reduce waste, to further aerospace develop-
ment, to help all areas of industry, government and edu-
cation extend and realize their full contributions.

It is urgent and ethical that we also double our efforts in
increasing our own power and capabilities in finding new
methods of solution and areas of use, in lowering the cost
of equipment and operation, in widening the education
sphere.

The challenge and responsibility is to us, we are needed
in full dedication for this nation to meet the economic
and technical demands and requirements imposed by this
age that we have helped create. [ ]

and coordination of appearances of American scientists in
foreign countries. Additionally, AFIPS provides experts in
various areas for representation or consultation with gov-
ernment or civic bodies.

Officers of AFIPS are Willis H. Ware — chairman of
the governing board; Margaret R. Fox — secretary, and
Frank E. Heart — treasurer. Executive directors are Mor-
ris Rubinoff (AIEE); H. D. Huskey (ACM), and A. A.
Cohen (IRE). Public relations committee members are
J. D. Madden and Phyllis Huggins, chairman and public
information director, respectively.

Member societies of AFIPS are the Association for
Computing Machinery, The Amecrican Institute of Elec-
trical Engineers, the Institute of Radio Engineers, and
the Simulation Councils, Inc. |
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Chairman: J. Wesley Leas, RCA, Camden, N.].

Vice-Chairman E. E. Minnett, Remington Rand Uni-
vac, Blue Bell, Pa.

COMMITTEE CHAIRMEN

Finance: Herman A. Affel, Jr., Auerbach Corporation,
Philadelphia, Pa.

Public Relations: Thomas D. Anglim, Rem Rand Uni-

- vac, Blue Bell, Pa.

Proceedings: Joseph D. Chapline, Jr., Philco Corpora-
tion, Willow Grove, Pa.

Program: E. Gary Clark, Burroughs Corporation, Pao-

li, Pa.

Arrangements: Peter E. Raffa, Technitrol, Inc., Phila-
delphia, Pa. C’ (\

Printing and Mailing: Norman A. Mlller, Rem Rand
Univac, Blue Bell, Pa.

Registration: Lewis F. Cimino, General Electrlc Co.,
Valley Forge, Pa.

Exhibits: R. A. C. Lane, RCA, Camden, N.]J. -

Special Events: Herbert S. Bright, Philco Corporation,
Willow Grove, Pa.

Administration: T. T. Patterson, RCA, Camden, N.].

TECHNICAL ADVISOR
Morris Rubinoff, University of Pennsylvania, Philadel-
phia, Pa.

CONSULTANTS

Pre-puhlicatiun (ifer.

Exhibits Management: J. L. Whit-
lock Associates, Oakton, Va.
Public Relations: L. Winner, 152 W,
49nd St., New York 36, N.Y.
Legal: L. 1. Boonin, Blank, Ruden-
ko, Klaus and Roma, Philadel-
phia, Pa.
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Now you can order the PROCEED-
INGS of the FALL JOINT COM-
PUTER CONFERENCE . . . it
will be shipped to you the day
that the Conference ends . .. and
if ordered now we will extend a
25% discount! (50% discount to
all members of I.R.E., A.C.M., and
A.l.LE.E))

COVERING ALL THE PAPERS PRESENTED AT
. THE CONFERENCE!

CLOTHBOUND AND JACKETED!
PROFUSELY ILLUSTRATED!
ATTRACTIVE EDITORIAL FORMAT!
OVER 300 PAGES!

ONLY:

~ $6.00 (PRE- PUBLICATION)

$4.00 (FOR MEMBERS OF I.R.E.,A.C.M.,
A.lLE.E.)

_(All registrants will receive their copy as part of registration fee)

[][der Nuw... SEND éRDERS ‘DII>2ECTLY TO:

SPARTAN BOOKS

6411 CHILLUM PLACE. N. W. e WASHINGTON 12, D. C.

CIRCLE 23 ON READER CARD
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SPONSOR: American Federation
of Information Processing Socie-
ties.

THEME: Computers in the Space
Age.

DATE: December 4th, 5th and 6th.

PLACE: Sheraton Hotel, Phlladel-
phia.

SESSION TIMES: 9-12 noon; 2-5
p-m. (Afternoon session, Dec. 4th,
starts at 3 p.m.).

KEYNOTE SPEAKER: Robert C.
Seamans, Jr., associate adminis-

trator, NASA.

REGISTRATION FEES: Members
of IRE, AIEE, ACM, and Simu-
lation Councils, $8.
Non-members $10.

Full-time students: $2.
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Tuesday, December 4
MORNING SESSION

INFORMATION PROCESSING AND

SPACE TECHNOLOGY:

SESSION CHAIRMAN: Hugh Winn

Missile and Space Div., General Electric Co.,
Philadelphia, Pa.

PROCESSING SATELLITE WEATHER DATA—A STATUS REPORT (Part 1)
C. L. Bristor, U. S. Weather Bureau, Sutland, Md.
Less than 500 radiosonde observations are currently available for
the twice-daily three-dimensional weather analyses over the Northern
Hemisphere, a coverage far less than that required for short term
advices or input to numerical prediction computations. Global ob-
servations from operational satellites as a complement to existing
data networks show promise of filling this need. Indications are that
machine processing of the 240-odd million binary bits of data from

EOFP /(%’f}' exéﬂ

CHOFECE

Pogram Sy

must be solved.
EXPERIENCE WITH HYBRID COMPUTATION
E. M. King, Jr., and R. Gelman, General Electric Company,
Philadelphia, Pa.
This paper will review and compare characteristics of digital and
analog computers, and list some of the advantages of mating the
two to form a hybrid computing system. Some examples of actual
hybrid simulations performed at GE’s Missile and Space Division will

be described. The future prospects of hybrid systems will also be
A d

each orbit can materially reduce the human work load in producing

analyzed products for real time use.
PROCESSING SATELLITE WEATHER DATA—A STATUS REPORT (Part II)
L. I. Miller, U, S. Weather Bureau, Sutland, Maryland
This paper will expand on the logical design of the digital and non-
digital handling system complex and cover data rates, command and
control concepts and the executive program which munuges the over-
all process.
DESIGN OF A PHOTO INTERPRETATION AUTOMATON
W. S. Holmes, H. R, Leland and G. E. Richmond, Cornell
Aeronavutical Laboratory, Inc., Buffalo, N.Y
In this paper, approaches to the preprocessing portions of a photo in-
terpretation automaton will be discussed. The extremely important
evaluative work involving the following factors will be underscored:
detection and recognition capability which must be quantitatively de-
fined; and implementation problems for a prototype system which

54

DATA HANDLING AT AN AMR TRACKING STATION

K. M. Hoglund, P. L. Phipps, E. J. Block, R. A. Schnaith and

J. A. Young, Remington Rand Univac, St. Paul, Minn,
Data-handling procedures associated with downrange tracking sta-
tions will be discussed, with special reference to AMR station 12 at
Ascension Island. An analysis of the mathematical und communica-
tions problems involved will be presented.
INFORMATION PROCESSING FOR INTERPLANETARY EXPLORATION

T. B. Steel, Jr., System Development Corp., Santa Monica, Calif.
This paper will examine the requirements imposed .on the design of
an information processing system serving as the nerve center of an
unmanned -interplanetary exploration vehicle. Considered will be the
mission of such a vehicle, its operating environment, hardware de-
sign of the associated computer and the characteristics of the com-
puter program. :
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PILED
1000

.« » today's most powerful computer system

Numbers Géme—When you have a really fast computer with high precision and
great capacity, how do you prove it? The Philco 212 System has impressive speci-
. . 360,000 word-per-second
throughput...960 KC magnetic tape transfer from four 240 KC high performance

fications—a 1.5-microsecond memory cycle .

tapes simultaneously . . . asynchronous operation . . . 48-bit word length . .. 112
fixed and floating point arithmetic instructions. Meaningful? We don’t think so.
Actually, our 1.5-microsecond memory has greater effective speed through 4-way
overlapped memory access and when we mention our .55 microsecond add for
two full operands, people think we're talking cycle time. Therefore: Let us measure
the power of the Philco 212 where it counts—against your present computer on
one of your problems. Then you can find out what the Philco 212 can do for you.
By the way, to date the 212 has been showing at least a 2 to 1 advantage over
other available large scale machines.

!

« s« today’s most versatile satellite system

Versatility—The only character oriented computer that combines the advantages
of variable word length and fixed word length operation without the disadvantages
of either. Operates in fixed or variable word formats without special programming,
including 12, 24, 36, 48 or.54-bit word sizes (or any other multiple of 6 bits). ’
Can change between fixed word formats without reprogramming. Full Satellite
Capability—Can communicate with all types of input-output equipment because
of fast 3-microsecond core memory access. Links directly to Philco 212 core
memory or tapes. Capable of autonomous action and decision. Can be used as an
independent processor in remote locations for scientific or commercial application.
Non-obsolescence —Asynchronous operation allows future developments to be

.integrated regardless of their timing cycles.

UhlE
RHINIED
BASIGRAC]

o THE MOVE]

November 1962

..« today’s fully accepted medium-scale
FIELDATA system

Mobile—fly it, truck it, s\hip it, store it, and five minutes after a powef connection
is made BASICPAC can be operating. Shelter and computer are delivered as an
integral unit. Rugged—drop it, bounce it, freeze it, drench it, use it in the Sahara
or the Arctic, in a jungle or.in mbuntains, and BASICPAC will still operate reliably.
Expandable—basic system cén be pre-wired for expansion of capability: Add moré
memory, add input-output, add real-time channels in the field in hours. Real-time
—Communications converter' provides up to seven real-time inputs and seven’
real-time outputs with multi-level priority interrupt. Powerful—12-microsecond
memory cycle with 38-bit word. 40 instruction order code, expandable to 64.

———  PHILCO'S ON THE MOVE ]



QUESTIONS?

. Do you want to know more about the Philco 212 computer, the 1000 or BASICPAC 7
Or maybe you want information on the other computers in Philco’s 2000 Series, the 210 and 211 computers,

" or information on Philco software and service. We can suggest several alternatives.

Make an FJCC date

At the Fall Joint Computer Conference, we will be showing
our Philco 1000, BASICPAC and C-3000 computers. And we will have trips to our nearby Willow Grove Computer Center;
for those interested in Philco 212 dem'onstr'ation. We will be lat booth 65-76. But if you aren’t attending the

FJCC, call in, write in or walk in for further information.

...THE PHILCO 212 SYSTEM IS HERE NOW!
OFF PAPERI
ON SCHEDULE!
‘IN OPERATION!
IN PRODUCTION!
MEETS SPECS!

Remember?

It seems that a great deal of interest was created by our

CHECK THIS PERFORMANCE |

recent ad featuring a Fortran language program we had
run on our 212 computer—a program written for our
211 incidentally. If you missed the ad and would like to

try the program -on your present computer, copies will
y '
PRILED'S ON THE MOVE! pH 1 ch

be made available on request, or at the FJCC.

PHILCO’S ON THE M@VE PHI |_CO |

A SUBSIDIARY OF \/K/(OM%WW% ' O O

COMPUTER DIVISION
3900 Welsh Road, Willow Grove, Pa. Phone: 215—0L 9-7700

DATAMATION



O O

Tuesday, December 4
AFTERNOON SESSION (3-5 p.m.)

EDP AS A NATIONAL RESOURCE—
A PANEL DISCUSSION ON THE

IMPACT OF INFORMATION PROCESSING
CHAIRMAN: Stanley Winkler, IBM Federal Systems Div.,
Rockville, Md.

MODERATOR: Willis H. Ware, The RAND Corp.,

Santa Monica, Calif.

Panel Members:

J. B. Carey, president, AFL-CIO International Union of
Electrical, Radio and Machine Workers, Washington, D. C.
G. P. Harnwell, president, University of Pennsylvania,
Philadelphia, Pa.

J. P. Nash, vice president, reseurch Lockheed Missiles and
Space Div., Palo Alto, Calif.

A. L. Samuel, director of research communications,
Thomas J. Watson Research Center, Yorktown, N.Y.

F. J. Weyl, deputy chief and chief scientist, ONR
Washington, D. C.

The advent of data pro g and aut tion has had a significant
impact on our way of life. Cerlmnly, no human activity will remain
unchanged or be unaffected by this technological explosion. How
past developments -are affecting us and how future advancements
will change our mode of living will be the subject of this panel
discussion—involving distinguished representatives from the fields of
education, industry, labor, government and the scientific community.

Wednesday, December 5
MORNING SESSION

SYSTEM ORGANIZATIONS
SESSION CHAIRMAN: Arnold Shafritz,
Avuerbach Corp., Philadelphia, Pa.

PLANNING THE 3600
C. T. Casale, Control Data Corp., Minneapolis, Minn.

Planning of a large-scale digital computing system, with principal

emphasis on the relationships among the various major system com-

P ts, will be di d in this paper. The planning framework in

which the computer was developed will also be described. And

the general characteristics of the computer system, as:related to the
system organization, will be covered, too.

D825—A MULTIPLE COMPUTER SYSTEM FOR COMMAND AND CONTROL
J. P. Anderson, S. A. Hoffman, J. Shifman and R. J. Williams,
Burroughs Corp., Paoli, Pa.

This paper will discuss the design criteria analysis and design ration-

ale that led to the development of the D825 Modular DPS. Empha-

" sized will be the important role of an operating system in realizing

the effective use of a complex of identical functional modules.
THE SOLOMON COMPUTER
D. L. Slotnick, W. C. Borck and R. C. McReynolds, Westinghouse
Electric Corp., Baltimore, Md.
A report on a parallel network computer, the SOLOMON—Simultane-
ous Operation Linked Ordinal- MOdular Network. This is a new sys-
tem involving the interconnections and programming, under the su-
pervision of a central control unit, of many identical processing ele-
ments (as few or as many as a given problem requires), in an ar-
rangement that can simulate directly the problem being solved. The
computer shows great promise in aiding progress in certain critically-
important areas limited by the capabilities of current computing
systems.
THE KDF.9 COMPUTER SYSTEM
A. C. D. Haley, The English Electric Co., Ltd., Kidsgrove,
Stoke-on-Trent, England
This paper will describe the KDF.9 system, a general-purpose com-
puter using a ‘“‘nesting store’’ system of working registers. This “store’’
consists of a number of associated storage positions forming a maga-
zine in which information is stored on a “last in, first out” basis.
It will be shown that this basic idea leads to the development of a
computer having an order code near to the ideal for evaluation of
problems expressible in algebraic form.

November 1962

Wednesday, December 5
AFTERNOON SESSION (Pennsylvania East/West Room)

LANGUAGE AND SYSTEMS
SESSION CHAIRMAN: R. S. Barton, Altadena, California

A COMMON LANGUAGE FOR HARDWARE, SOFTWARE, AND
APPLICATIONS

K. E. Iverson, Thomas J. Watson Research Center, Yorktown, N.Y.
This paper will comment on the advantages of a single comprehen-
sive progra g language and e the suitability of a lan-
guage described earlier, illustrating by applications in a variety of
areas. Applications treated will include microprogramming, associa-
tive y sch t tic programming, the analysis of com-
pound statements und transformations between parenthesis and
parenthesis-free repr tations, search algorithms, sorting proced-
ures, symbolic logic, and matrix algebra.
INTERCOMMUNICATING CELLS, BASIS FOR A DISTRIBUTED LOGIC
COMPUTER

C. Lee, Bell Telephone Laboratories, Inc., Holmdel, N.J.
An information storage and retrieval system in which logic is dis-
tributed throughout the system will be described in this paper. The
system is composed of cells, each cell being a small finite state ma-
chine which can communicate with its neighboring cells. Each cell
is also capable of storing a symbol. There are several differences be-
tween this cell memory. and a conventional system. With logic dis-
tributed throughout the cell memory, there is no need for counters
or addressing circuitry in the system. The flow of information in the
cell memory is, to a large extent, guided by the intercommunicating
cells themselves. Furthermore, because retrieval no longer involves
scanning, it becomes possible to retrieve symbols from the cell mem-
ory at a rate independent of the size of the memory.
ON THE USE OF THE SOLOMON PARALLEL-PROCESSING COMPUTER

J. R. Ball, R. C. Bollinger, T. A. Jeeves, R. C. McReynolds and

D. H. Shaffer, Westinghouse Research Laboratories, Pittsburgh, Pa.
The task of evaluating the feasibility of the SOLOMON computer has
led to investigations of problems which primarily involve elementary,
simultaneous computations of an iterative nature. In particular, the
solution of linear systems and the maintenance of real-time multi-
dimensional control and surveillance situations have been con-
sidered. Within these very broad areas two special problems have
been rather thoroughly studied and will be presented in this paper
to demonstrate the scope and application of this computer.

Wednesday, December 5
AFTERNOON SESSION (Grand Ballroom)

DATA COMMUNICATION SYSTEMS
SESSION CHAIRMAN: James Owings, RCA, Camden, N.J.

DATA PROCESSING FOR COMMUNICATION NETWORK MONITORING
AND CONTROL

D. I. Caplan, RCA, Camden, N.J. .
The long-haul communications network is the backbone of military
communications. It provides the coordinatian necessary for global
military operations and logistic support. For maximum network ef-
fectiveness, a central monitoring and control function is necessary.
This paper will describe system studies that have shown that auto-
matic data processing is applicable to network monitoring and con-
trol and provides rapid and efflclem network reaction to natural and
man-made disturbances.
LOGICAL DESIGN OF THE “VADE’’ REAL-TIME PROCESSOR

F. O. Williams, Jr. and D. R. Helmun, ITT Federal Laboratories,

Nutley, N.J.
A report on a processor. that can handle up to 128 teletype and 16
high-speed data lines; it exchanges fast y and circuit speeds
for reduced total hardware through timesharing and a unique input/
output approach.
ON THE REDUCTION OF TURNAROUND TIME

H. S. Bright and B. F. Cheydleur, Philco Computer Division,

Willow Grove, Pa.
This paper will marshal arguments supporting the practicality of
greatly reducing turnaround delays without using huge memory or
very costly types of communication facilities. Described will be. a
typical large relaxation. calculation, giving operation parameters as
executed on a modern computer, showing for this rather formidable
example a break-in-point interval on the order of several seconds.
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REMOTE OPERATION OF A COMPUTER BY A HIGH SPEED DATA LINK
G. L. Baldwin and N. E. Snow, Bell Telephone Laboratories, Inc,
Holmdel, N.J.

Availability of wide-band transmission facilities on a nationwide

basis, now made possible by the TELPAK service offerings, is ex-

pected to enhance the capabilities of the data communication indus- -

try. To gain more knowledge as to the usefulness and reliability of
high-speed transmission, an experimental digital system operating at
42,000 bits-per-second was recently installed. The system has been
in routine operation since February, 1962, providing rapid access to
an IBM 7090 computer at Murray Hill, N.J.,
at Holmdel, N.J. This paper will present the significant technical
aspects of .the system, as well as the operating ‘characteristics and
results from the point of view of the computer user.

Thursday, December 6
MORNING SESSION

COMPUTER TECHNOLOGY
SESSION CHAIRMAN: Theodore H. Bonn,
Remington Rand UNIVAC, Blue Bell, Pa.

DATA PROCESSING STANDARDIZATION PROGRAM
C. A. Phillips, Business Equipment Manufacturers Association,
N.Y., N.Y.
This paper will cover a data processing standardization program
which had its genesis in an action by the International Organiza-
tion for Standards in late 1959. On a recommendation from Sweden,
it was determined there was a need for a standards program in
connection with computers and information processing. It is remark-
able that the need for a standards program was recognized so early
in the state of an art, whose principal tool, the electronic computer,
is but fifteen years old.
-MICROAPERTURE HIGH-SPEED FERRITE MEMORY
R. Shahbender, RCA, Princeton, N.J., and H. Amemiya, RCA,
Camden, N.J.
Because of the increased cost of the required electronic circuitry, bit
capacities are generally less than those of a coincident, current store.
Impulse switching techniques, together with advanced fabrication
technologies, are being used to reduce cycle times to the vicinity of
100 nanoseconds. This paper will present the results of this approach,
- establishing the feasibility of medium-size, random-access ferrite mem-
ories with cycle times of 100 nanoseconds.
MAGNETIC FILMS—REVOLUTION IN COMPUTER MEMORIES
C. Chong and G. Fedde, Remington Rand UNIVAC, Blue Bell, Pa.
A survey of the characteristics of an ideal memory element ap-
proached by magnetic thin films., Their performance in several ex-
perimental and production memories will be summarized. Reasons
supporting the belief that they will replace ferrites in the memories
of future computers will be offered.
HURRY, HURRY, HURRY
_ H. Campaigne, Office of Research, Nuhonul Security Agency,
Ft. George G. Meade, Md.
Greater and greater capacity has been achieved in computers, and
‘to a considerable extent this increase has been achieved by faster
components. The state of the art seems to be that large increases in

speed will be achieved in the near future, but beyond that it will’

take ingenuity to break the natural ‘barriers that present themselves.
This paper will offer a commentary on this trend, reviewing the
competing techniq involved (cryotrons, subharmonic phase ele-
ments, Esaki diodes, and thin magnetic films) and some of the im-
pediments to progress such as inadequate instrumentation at these
speeds.
CRYOTRONICS: PROGRESS AND PROBLEMS

W. B. lttner, 11], Thomas J. Watson Research Center, Yorktown, N.Y.
While cryotronics is, to some degree, a rather special technology, it
has not been possible to show that cryog circuits p , on
balance, any functional advantages over circuits realizable in com-
petitive technologies. Accordingly, the only real promise for cryo-
genics would seem to lie in the possible cost' advantages which
might, in principle, be redlized through the batch manufacturing of
large integrated circuit modules. That such an advantage can be
realized in fact is, at present, somewhat problematic. The current
state of the cryogenic technology will be reviewed in this paper, and
an attempt made to project the cost structure which would appear
to be realized in the near future. )

M. L. Cohen, Arthur D. Little, Inc., Cambridge, Mass.
This paper will also cover cryotronic technology, discussing its basic
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from new laboratories.

limitations and major engineering problems, The basic limitations
stem from certain specifics of the technology, such as gain-band-
width products, impedance and signal levels, and the required low-
temperature environment. The engineering problems are those asso-
ciated with the transfer of a device from the laboratory to the pro-
duction line. Reliability, electrical and mechanical strengths, quality
control, yield rates and other economic problems have, at worst, a
certain nuisance value in the laboratory, but are of vital import-
ance in a production situation.

Thursday, December 6
AFTERNOON SESSION

NEW DIRECTIONS IN INFORMATION
PROCESSING

SESSION CHAIRMAN: Benjamin Cheydleur,
Philco Computer Div., Willow Grove, Pa.

SOME EXPERIMENTS IN THE GENERATION OF WORD AND DOCU-
MENT ASSOCIATIONS

G. Salton, Computation Laboratory, Harvard University,

Cambridge, Mass. ’ :
It is impossible to identify, classify, encode, and organize items of
information or requests for data without first determining the con-
tent or subject matter of the information to be processed. In most
proposed automatic systems, this analysis is based on a counting
procedure which uses the frequency of occurrence of certain words of
word classes to generate sets of index terms, to prepare automatic
abstracts or extracts, to determine cer'um word groups, and to ex-
tend or modify in various ways sets ‘of terms originally given. This
paper will present two automatic methods to aid in an effective sub-
ject analysis.
A LOGIC DESIGN TRANSLATOR

D. F. Gorman and J. P. Anderson,” Burroughs Corp., Paoli, Pa,
The process of logic design of a p |s, alog to program-
ming, using hardware for d Logic . igners must frequently
take imprecise nurruhve descrlphons of compul‘er sysfems, and ap-
plying experience, ingenuity, inventiv , and considerable perse-
verance to transform the description into a running system. This
paper will describe an attempt to provide systems and logic de-

gners with a to automate the repetitive and otherwise error-
prone detail associated with much machine design, as well as to
provide for making systems chang ptable for a longer period

of time, without encountering the logical design equivalent of pro-
gram patches.
COMPROTEIN: A COMPUTER PROGRAM TO AID PRIMARY PROTEIN
STRUCTURE DETERMINATION

M. O. Dayhoff and R. S. Ledley, National Biomedical Research

Foundation, Silver Spring, Md.
A computer program useful for reconstructing the sequence of amino
acids in o protein chain, knowing the structure of many small frag-
ments of the protein obtained through chemical breakdown, will be
described. This program has been used successfully to elucidate the
sequence of the protein ribonuclease, comprised of 124 amino acids,
from a hypothetical breakdown into about 100 overlapping frag-
ments, each of which has on the average four amino acids.
IFS-INTERRELATED FLOW SIMULATION

W. H. Dodrill, Service Bureau Corp., New York, N.Y.
A report on Interrelated Flow Simulation (IFS), which provides a
numerical method for the behavioral simulation of a wide variety
of flow systems—for chemical plants, petroleum refineries, etc.—will
be offered in this paper. For design and analysis, it is necessary to
estimate the behavior of specific systems. Obtaining these estimates
is often complicated due not only to the intricacies of representing
accurately the functioning of component units, but also to the com-
plications introduced by recycles of dependent composition. IFS has
been found to provide an easy-to-use method for such simulation.
A DATA COMMUNICATIONS AND PROCESSING SYSTEM FOR CARDIAC
'‘ANALYSIS

M. D. Balkovic, Bell Telephone choraiorles, Inc., Holmdel, N. J.;

P. C. Pfunke, A T & T Company, New York, N.Y.; C. A. Steinberg,

Airborne Instruments Laboratory, Deer Park, L.I., N.Y.; C. A. Caceres,

U. S. Dept. of Health, Washington, D.C.
A data communication and processing system for cardiac analysis,
now in operation, will be described in this paper. This system is
composed of data-acquisition units, located in various parts of the
country, a data processing unit, print-out devices, and data com-
munication links which are set up as required. | |
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PROGRAMMED DATA PROCESSORS
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DIGITAL EQUIPMENT CORPORATION MAYNARD, MASSACHUSETTS
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The high-speed computing in-
dustry has developed almost in
its entirety during the past twelve
years, anything before 1950 be-
ing antecedent and preliminary.
Out of its many aspects, we can

ace:

C!ect three of primary impor-
1.

Equipment or hardware
2. Programming systems or
software
. Specialized applications
" techniques

The first grew out of experience
with the mechanical calculating
machinery for three centuries,
with punched card and paper
tape equipment for five decades,
and the rapid advance in elec-
tronics during World War 11
and the post-war years. The
third grew out of mathematics
developed  for three millennia,
from numerical analysis devel-
oped for five centuries, and the
rise of operations research tech-
niques during World War II and
the post-war years. But the con-
cept of programming systems
has very little background. Ap-
parently, the first recognition of
the problem was by Babbage in
the mid-nineteenth century, and
this was only a sort of prophetic
glimpse. Whatever development
has taken place in the last dozen
years has been done almost en-
tirely by younger people, mostly
with a bachelor’s degree in math-
ematics or the physical sciences.
Even today, there are only a
handful of people fifty years of
age who have substantial experi-
ence in computer psogramming.

Even during the explosive growth
of almost everything in - this
twentieth century, the emergence
of problems and arts which are
new in kind is rare, though not
unique. Piloting an airplane pre-
sented such a case, new in man’s
experience. So did accurate navi-
gating of fast aircraft by air-
borne radar, which gives a rather
weird sensation of indirect sight.
The astronauts must find it odd

to experience repeated settings

and risings of the sun and the
reciprocating of calendar days
during a few hours in orbit. The
visitor to a modern cigarette fac-
tory finds it difficult to compre-
hend the production of tens of
millions of items per day in a
relatively small plant. And the
worker with radioactive mate-
rials must handle everything in-
directly or remotely, and be
aware of dangers he can neither
see, hear, feel, taste, nor smell.
Man’s abstractions are becom-

. | g physical realities with which

he must learn to live.

Intimate experience with pro-
gramming a computer gives sen-
sations much akin to those re-
ferred to in the preceding para-
graph. This is why it has such an
appeal to some people. It is easy
to become addicted to it. Where
else can a few strokes of the
pencil define actions which will
be repeated millions and billions
of times and take place in a few
millionths of a second? Where
else can a person sitting at his
desk devise complex iterative
procedures which
credible amounts of arithmetic,
but which he knows will be exe-
cuted and give answers, as often
as anyone wishes? Early pro-
grammers, like early pilots, prac-
ticed their art primarily for the
thrill of it.

Now, just as pilots first learned
to fly by the seat of the pants,
so did programmers learn to
control computers by personal,
on-the-spot innovation and clev-
erness. But one can’t fly a mod-
ern jet liner by the seat of his
pants. Neither can a modern,

high-speed, multi-million dollar .

computer be handled effectively
by personal, uncoordinated inno-

" vation. There is this difference,

however: one can, physically and
literally, program a computer in
this way, but not effectively. Al-
though human lives will not be
endangered, corporate lives may
be, when playing with this much
money and potential.

C-E-I-R has been involved in
computing for over half of the
twelve years of the growth of the
industry, and individual staff
members have experience ex-
tending over all of them. The
company has been content to
let larger corporations, with the
resources and experience, de-
velop the hardware—C-E-I-R
has only made sure that it ob-
tained the latest and best. The
company has added to its staff
specialists in various applications
areas, and has used these people
to form teams which have pro-
duced various applications sys-
tems, In the area of software,
however, C-E-I-R has itself been
a pioneer in basic development
work. This experience is now
bringing to fruition a compre-
hensive and standardized line of
software packages which satisfy
almost all users’ needs. As wide-
spread additional needs of its
clients become apparent, C-E-I-R
will expand this line. It is de-
signed, however, toacceptchange,
expansion, and specialization,

involve in-~

without destroying the under-
lying functional unity.

This line of software will be pro-
duced first for the IBM 7090/94
EDPM’s which C-E-I-R operates
in many Centers. It will later be

adapted to the IBM 7040/44 -

line. The software will be avail-
able either as part of an inte-
grated computing service in its
own Centers or on a fee basis
for clients who operate their own

- equipment. C-E-I-R will also be

happy to bid on preparing com-
patible software systems for
other lines of equipment.

The philosophy C-E-I-R has
evolved regarding software is
predicated on a basic attitude of
service. C-E-I-R does not be-
lieve, nor does it claim, that it is
expert in all fields, nor that it
can tell its clients how they
should run their businesses.
C-E-I-R does believe that it can
offer its clients valuable services

" in helping them develop tools

and skills which will enable them
to do their jobs better. We offer
computer-oriented services, and
anticipate needs to the extent
that we can do so. When the
needs are special, we believe that
our experience will result in de-
veloping more efficient, more
suitable computing tools at less
expense to our client than he
would find elsewhere.

The frame of reference of our
philosophy is one of continual
change and variation. We are
guided by the principle that
change is a concomitant of mod-
ern business life, and that both
change and changes in degree of
change must be expected and
planned for.- We are convinced
that no solution to a complex
problem is final, nor that the
validity of approach at one time
is necessarily a permanent char-
acteristic. Our software tools for
building software are themselves
designed for change.

What, in reality, the computer
manufacturers have created is a
new universe or realm in which
man can work and apply his intel-
lect.. This is an unexpected result.
What was intended to be a high-
speed tool to assist man in mas-
sive clerical and computational
chores has sprung to life as al-
most a new: kind of organism.
Whether this becomes a Franken-
stein monster or not depends on
the control mechanisms that are
created via programming theory
and systems. It is to this task that
C-E-I-R has addressed itself
through its Information Process-
ing Technology Division.

computer services [ linear programming 0O operations research [l market
research [electronic data processing computer programming Osystems
design OLP/90 OPERT KOCPM [ORAMPS OLOAD FLOW IIMEDIAMETRICS
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Intellect plus the
Amplifiers of Intellect

CORPORATE

HEADQUARTERS
One Farragut Square South
Washington 6, D. C.
EXecutive 3-1111

WASHINGTON
REGIONAL CENTER
1200 Jefferson Davis
Highway
Arlington 2, Virginia
OTis 4-6377

PHILADELPHIA CENTER
Benson-East

Township Line Road

and York Road
Jenkintown, Penna.

WA 4-1600

HOUSTON CENTER
6422 Fannin Street

Houston 25, Texas
JA 6-2665

NEW YORK
REGIONAL CENTER
. 270 Park Avenue
New York 17, New York
YUkon 6-3232 .

BOSTON-CAMBRIDGE
CENTER

11 Leon Street

Boston 15, Massachusetts
491-3055

LOS ANGELES

REGIONAL CENTER
9171 Wilshire Boulevard .
Beverly Hills, California
CR 3-0810, TR 8-0810

SAN FRANCISCO
BAY AREA CENTER

345 Howard Street
San Francisco, California
EX 7-1205
300 Lakeside Drive
Oakland, California

' 444-7090

885 N. San Antonio Road
Los Altos, California
DA 1-7611

MEXICO CITY CENTER

Paseo de la Reforma
116-1001 )
Mexico City 6, D. F.
35-96-40 i

LONDON CENTER

Turriff Building
Great West Road
Brentford, Middlesex
England

ISL 5191

PARIS CENTER (CFRO)

69 Rue Legendre
Paris 17°, France
Marcadet 65-00

world’'s most experienced
computer services and
electronic data
processing corporation

CIEDINRY
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HAVE YOU HEARD
ABOUT COMPUTAPE IN
THE NEW half-size REEL?

HAVE YOU HEARD
ABOUT COMPUTAPE IN
THE NEW half-size REEL?

HAVE YOU HEARD
ABOUT COMPUTAPE IN -
THE NEW half-size REEL?

HAVE YOU HEARD .
ABOUT COMPUTAPE IN
THE NEW half-size REEL?

v

i HAVE YOU HEARD
. § ABOUT COMPUTAPE IN
=} THE NEW half-size REEL?

The best ideas aren't necessarily the biggest. Take, for instance, tape itself is the'very same Computape that guarantees 556 or

Computape in the new half-size, 84”, 1200’ reels of computer tape. 800 bits per inch with no dropouts in severest applications. Which

Use them for short-run applications — storage of short permanent is to say, the finest computer tape there is. In 5 colors: grey, red,

files, test tapes, program tapes, or master tapes. It's convenient, yellow, blue and white. Compatible with: IBM ... CDC l

practical, and it saves storage. (Why tie up your more expensive ... GE 225, For full information, see your Computron

standard reels when you don't have to ?) And lest we forget — the representative or write: ) :
e | COMPUTRON INC,

122 Calvary Street, Waltham, Massachusetts

CIRCLE 30 ON READER CARD -
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AERONUTRONIC DIVISION OF Booth
FORD MOTOR CO. ......... 42-43

Newport Beach, California

AMERICAN TELEPHONE &

TELEGRAPH COMPANY ....130-132
New York, New York
AMPEX CORPORATION ........ 57-60
Redwood City, California
ANELEX CORPORATION ....... 48-49
Boston, Massachusetts
APPLIED DYNAMICS, INC. ........ 80
Ann Arbor, Michigan
AUDIO DEVICES, INC. ........... 27
New York, New York
AUERBACH CORP. .............. 25

Philadelphia, Pennsylvania

AUTONETICS INDUSTRIAL
PRODUCTS DIV. ..... P 92- 94
North American Aviation, Inc.
El Segundo, California
BENDIX COMPUTER DIV.—
The Bendix Corp. .......... 83-86

Los Angeles, California

BENSON-LEHNER CORPORATION . .139

Santa Monica, California

BRYANT COMPUTER )
PRODUCTS .............. 149-150

Walled Lake, Michigan
BURROUGHS CORP. .......... 98-100

Detroit, Michigan
THE BUREAU OF NATIONAL

AFFAIRS, INC. . ............ ... 25
Washington, D.C.
CALIFORNIA COMPUTER

PRODUCTS, INC. ......... 106-107
Downey, California :

November 1962

INFORMATION PRODUCTS CORPORATION
156 SIXTH STREET, CAMBRIDGE 42, MASS., Area Code 617 Tel. EL 41206

NOW INSTANT DATA

IPC Interrogator Systems make information available anywhere,
anytime, instantaneously . If you own, rent or are considering
random access data processmg dlscover the advantages of |IPC
Man-Machine equipment — the first and only two-way communi-
cation system specifically designed to exploit the full capabilities
of random access.

IPC Interrogators are being applled to a variety of operations by
major corporations throughout the country. These applications
include Inventory Control, On-Line Banking, Insurance Claims
Processing, Production’ Control Airline Passenger Service, and
Management Reporting.

May we demonstrate the application of IPC lnterrogators within
your operation?
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=OPPORTUNITY"

BENNETT ASSOCIATES

EXECUTIVE SEARCHES - INDUSTRIAL RELATIONS . PSYCHOLOGICAL TESTING

COMMERCIAL TRUST BLDG. ¢ LOcusT 3.4830 * PHILADELPHIA 2, PENNSYLVANIA

VP-MART'G T0 $35-40,000
Strong in Mkt Mgmt as opposed to Sales. Pref
exp in dig computer field.

DIR MIL/SPACE ENGR'G TO $25,000
PhD EE take MS with 10 yr exp in D & D mil
devices & sys. Familiar with some of areas of
anal: Infor theory, Comm theory, sampled data
theory, modulation theory, feedback practices,
etc. To est & dir a mil/sp res & engr'g group.
DIR FERRITE CORE MNFG T0 $20,000++
New Div-old co-org & dir est of comp ferrite
core mnfg fac. Must be able to start from
SCRATCH; order mach & do everything nec to
start prod & org ferrite d & d group. Free
hand in set'g up & run’g )
DIR TECH STAFF T0 $25,000-+
PhD EE or Phy, 10 yr of exp of adv elec equip,
also significant cont in the conceptual dev of
lg complex data sys. Will report to the Mgr of
sys div & will dir staff responsible for adv
progs (Mkt & Res significance)

LOG DES ENG T0$15,000
Openings at aII levels in conn with prop, spec
and log des of elec data processing sys. Exp
req’d in dig sys, plan’g & spec, log des or sys

des.
GIRCUIT DES ENGR T0 $16,000
Des of Transistor & or mag circuits for com-

puters. Circuits are both linear & switch’'g as'

applied to computer central processor & pe-
ripheral devices. ‘
SYS ENGRS TO $16,000
Dev & Anal complete dig computer sys require-
ments from source info to final display, con-
trol, printed &/or other output. Stored progs
dig computer oriented sys des bkgd req'd;
pref with appl to command control, comm, sp
vehicle control & data collect prod.

SUPR. PERIPHERAL EQUIP T0 $20,000
Supv 40 electro mech engrs in D & D of elec-
trto mech devices, such as card reader printers,
etc.

SECTION HEAD TO $18,000
Electro mech group. Able to lead sm group of
4 engrs on sec of 10 in dev of peripheral equip.
PROG MGRS (4)
Diversified exp in perform’g weapons subsys
mgmt with spec exp in handl'g dig sub sys
flight control sys; radar sub sys. Adv deg in EE
or Phy 10 yr exp.

FIELD ENGRS TO $15,000
Deg or equiv. Exp'd installation, operation &
maintenance of Ig & sm dig sys & subsys. As-
sign: Stateside & overseas

SALES ENGRS T0 $14,000
EE - Elec bkgd ess. Exp in sales & mkt'g of Ig &
sm scale dig computer sys &/or components,

etc

TECH WRITERS T0 $12,000
prepare prop, broch, & sal lit pertaining to EDP
equip. Prepare cus re’d manuals of operation &
special prototype elec equip.

MGR MATH ANAL $19,000
PhD Math- emph in numerical anal. Some su-
prv'y exp in area of math anal for Ig scale com-

puters.
CHIEF, PERFORMANCE ANAL Sal Very High

M.S. to PhD A.E. or EE. Engr'g with ext bkgd in-

adv math 10 yr exp in anal & dig computer sim-
ulation & computation.-Res for determ’g the
performance requirements of adv weapons & sp
vehicles.

SYS ENGR
BSEE/MSEE in Phy. Exp in EDP equip engr'g for

$22,000 -

$17,000

bus, scientific & Ind’l appl. Total sys concept &
appl sys exp most desired. Conceive, dev, syn,

anal complex sys & sub sys of commercial type

elec equip.

RES PROGR $16,800
BS/MS Math 5 yr exp in Ig scale computer sys.
Will perform prog’g res or appl progr'g
PROG'G ANAL $15,000
4 yr exp on IBM 704, 709, 7090 computers with
emph on adv sys work such as compilers, as-
semblers, & opert'g SYs. Have ext exp in super-
vision & |nterest mov'g positions as dept heads.
OPERATIONS ANAL ' $14,000
MS or better one of Math Sc with exp in mil
operations res in tactics, logistics or weapons
sys anal.
SR PROGR $13,500
6 yr exp in IBM'700-7000 series. Exp in all prob.
Interested in new techniques & in pr01 leader-

ship

LOG 'PROGR $12,600
BS Math/Phy/Chem Exp in 700,7000,1400 se-
ries. Cod'g for operational utility, compiler
progs, mach lang or Fortran

- MATH PROGR

$12,600
BS Math/Phy 4+ 5 yr exp in 700/7000 series.
Should be oriented to phy phenomena & their
math representation.
SYS PRGR $12,000
BS/MS Math/Engr/Phy 5 yrs exp in anal of prob,
block diagram’g; flow charts & diagnos'g for a
data handl’g sys. 700/7000 series exp desirable.
Perform tasks for real-time computer sys for spc

sys.
ANAL ENGR $12,000
BS/MS Gyro anal exp -4 anal exp in analog com-
puter
SYS ANAL $11,000
Deg + knowl of computer appl; flow chart'g +
related sys design.
TECHNIQUES PROGR $11,000
Math deg 4 min 2 yr exp prog'g on binary
mach. Must ability to write manuals; supr other
progrs. Some travel
SYS & PROCEDURES $11,000
PREP & chart’'g methods & Pro within acctg
function: writ'g of prog for 1401 data proc
equip. BS acctg + min 5 yr exp with knowl of
650 + 1401 data proc machine

INTELLIGENGE PROCESS’G $10,800
BS Math/Phy/Chem - min 3 yr exp. Have anal
prob: done block diagram’g: flow charts; cod'g
in mach lang. for prob in IBM 705/1401 types
of computers

PROGR $10,500
3 yr exp on IBM 700- 7000 series. Exp in Fortran/
Fap as well as mach lang. Exp in war gam’g; Ig
scale data sys helpful

OPERATIONAL PROGR $10,200
Math pref min 3 yr exp on g scale computers.
Res for Des of computer prog for A.F. Intelli-
gence Command Control Sys Computer
SCIENTIFIC PROGR $10,000
Bs Engr or Sc. Basuc train'g in math + 3yrexp
in scientific progr'g

PROGRS : $9,500
Grad Math + 5 yr exp. Diverse sc & engrg
progr g responsibilities in support of des engr'g
act’s.

DIGNOSTIC PROGR $9,000
Deg tech pref hardware diagnostic progr'g exp
+ wrt'g dev'g automatic test & maintenance
routines for computer sys =+ components.

CALL COLLECT NOW
215 LO 3-4830
For More Information
Plan to visit our Hospitality Suite
at-the Sheraton Hotel during the
FALL JOINT COMPUTER CONFERENCE
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New York, New York

COGNITRONICS CORPORATION ..134
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Dallas, Texas

COMPUTER CONTROL CO., INC..

Framingham, Massachusetts

CONSOLIDATED ELECTRODYNAMICS

.32-33

CORP. ... ... .. 8-9
Pasadena, California
CONTROL DATA CORP. .......... 4-6

Minneapolis, Minnesota

DATAMATION ................. 16
F. D. Thompson Publications, Inc.
New York, New York

DATAMEC CORPORATION ....... 155
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DATAPULSE INCORPORATED ...... 44
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DATA SYSTEMS DEVICES
OF BOSTON, INC. ...... e e 22
Boston, Massachusetts
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Kokomo, Indiana
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Boston, Massachusetts

DIGITAL EQUIPMENT CORP. . .167-170
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DIGITRONICS CORPORATION ...77-79
Albertson, Long Island, New York
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Long Branch, New Jersey
ELECTRONIC ENGINEERING CO.
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DIVISION ....... 116-118, 125-127
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INDIANA GENERAL CORPORATION—

ELECTRONICS DIV, ....... 120-121

Keasbey, New Jersey
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New RCA mechanized assembly featiriqué
arrays high-speed low:drive cores info
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high density word strips, utilizes deposﬁed

windings- for currant pathe. .

is Revolutionary New RGA Memory Staslk
Completes A Full Cycle In 300 Nanoseconds With Only 350 ma Drive

Now, a major advance in Ferrite Stack

Design and Construction by RCA makes:

65-Nanosecond Switching a reality.

Here is the industry’s first commercially available
Microferrite Memory Stack with complete read/
write cycle time of 300 nanoseconds at drive current
levels below 350 ma—bit outputs of 50 mv.

This revolutionary two-core-per-bit word-address
system bypasses today’s experimental memory tech-
niques by using proved, reliable ferrite cores in a
high-density array of advanced desxgn Check these
important benefits:

@ High Packing Density... 1,000 to 2,000 bits per

cubic inch.

® Superior Stability and Ruggedness ... Printed
wiring assures- positive, rigid contact to each
core. Planes designed to meet Military Mechani-
cal and Environmental Specifications.

® Precision Uniformity . . . Mechanized fabrication
eliminates many hand-assembly variables.

faca)

®

@ Outstanding Reliability... Mechanized production
techniques permit more precise control of each
fabrication step—produce a rugged, high-relia-
bility structure.

© Broad Capacity Range. .. Available in 32 word x
30 bit size, and in any multiple of this size.

® Plug-In-Convenience ... Each stack incorporates
standard plug connections for fast, easy installa-
tion.

® Complete Service... Whatever your require-
ments, custom or RCA standard, your local RCA
Semiconductor and Materials Division Field Rep-
resentative is prepared to provide a completely
coordinated application service for all RCA Com-
puter-Memory Products. Call him today at your
nearby RCA Field Office.

For complete technical information on new RCA
Microferrite Memory Stacks, write RCA Semicon-

ductor and Materials Division, Commercial Engi-

neering, Section FDI11, Somerville, N. J.

THE MOST TRUSTED NAME IN ELECTRONICS

TENTATIVE DATA
TYPICAL DRIVE REQUIREMENTS AT 25°C

Amplitude Rise Time Duration
(ma) (nsec) (nsec)
Read Pulse 350 30 100
Partial
Write Pulse 250 B 4
Digit Pulse 70 15 85

BIT OUTPUT (Two-Core/Bit Word-Address)

Undisturbed Ungisturbed
17 (my) 0" (mv)
Amplitude
Bit Sensing 60 12
Out-
Puts BiPofar
Sensing +50 —50

Bit Switching Time 70 nsec

-RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES

.. EAST: Newark, N. J., 744 Broad St., HU 5-3900 - (Camden-
Philadelphia Area) Erlton, N. J., 605 Marlton Pike, HA 8-4802 -
Syracuse, N.Y., 731 James St., Rm. 402, GR 4-5591 - Baltimore,
Md., EN 9-1850 - NORTHEAST: Needham Heights 94, Mass., 64
“A” St., HI 4-7200 . SOUTHEAST: Orlando, Fla,, 1520 Edge-
water Dr., Suite =1, GA 4-4768 - EAST CENTRAL: Detroit 2,
Mich., 714 New Center Bldg., TR 5-5600 « CENTRAL: Chicago,
1L, Suite 1154, Merchandise Mart Plaza, WH 4-2900 . Indian-
apolis 5, Ind., 2132 East 52nd St., CL 1-1405 « Minneapolis 16,
Minn., 5805 Excelsior Blvd., WE 9-0676 - Denver 11, Colorado,
Continental Terrace Bidg., Suite 301, 2785 N. Speer Blvd., 477-
1688 « WEST: Los Angeles 22, Calif., 6801 E. Washington Blvd.,
RA 3-8361 - (San Francisco Area) Burlingame, Calif., 1838 EI
Camino Real, OX 7-1620 - Seattte 4, Wash., 2250 First Ave. S.,
MA 2-8816 « SOUTHWEST: Dallas 7, Texas, 7905 Carpenter
Freeway, ME 1-9720 - GOV'T: Dayton, Ohio, 224 N. Wilkinson
St., BA 6-2366 - Washington, D. C., 1725 “K" St, N.W.,
FE 7-8500 - RCA INTERNATIONAL DIVISION, 30 Rockefeller
Plaza, New York 20, N. Y. Cable Address: RADIOINTER, N. Y,

See Completg RCA Microferrite System in Nanosecond Operation
RCA Semiconductor and Materials Division Exhibit—-FJCC
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KEY TO THE
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Actual tube face photo of a critical path seheduling netiwork drawen in U second by the S-€ 4020,



FASTEST, MOST ECONOMICAL &

‘e

The S-C 4020 Computer
Recorder Converts Computer
Output into Graphs, Tabular
Data & Drawings in Seconds

The S-C 4020, employing an electron beam
technique, has proven to be the most efficient
method for converting computer output into
usable form for management, engineers and
scientists. At electronic speeds the S-C 4020
translates digital language from high-speed
computers into axes, grid backgrounds, vec-
tors, complex charts or alpha-numerics. -

The data is displayed by electrons on the
face of a special cathode-ray tube where it
is recorded automatically by a built-in 35mm
camera. For the fastest possible delivery to
the user, the output is produced on micro-
film and/or page-size photorecording paper.
Multiple copies are made easily with stand-
ard office duplicating systems.

Versatility

In more than a dozen scientific and busi-
ness computer laboratories, the S-C 4020 al-
ready performs a wide range of assignments.
In ordinary tabular recording, it excels by
substantially reducing storage space require-
ments and handling time.

Test and experimental computer programs
are monitored quickly through the S-C 4020
during actual computation, permitting man-
ual intervention at any time. With the electron
beam system, critical path programs are
drawn in Y2-sec. instead of minutes or hours.

In other applications the recorder is used
for creating tool path drawings for numerical
control of production tools. Even automatic
drafting is possible with the S-C 4020.

The graph-plotting capability, of course,
creates applications limited only by the imag-

‘

GENERAL DYNAMICS | ELECTRONICS GE

QUIPMENT AVAILABLE TODAY

ination of the user. With the S-C 4020 in the
computing center, all types of scientific, engi-
neering and business data can be converted in
seconds to pictorial form for easier under-
standing.

Users' Association
To take full advantage of its versatility,
companies which employ the S-C 4020 have
formed the first users’ association for this type
of equipment. UAIDE (Users of Automatic

Information Display Equipment) provides
S-C 4020 users an excellent round table for
exchanging ideas, software and techniques.

Economy

In spite of its speed and versatility, the
S-C 4020 is an economical device for the
computer center. One user, for example, com-
pletes a major report on the S-C 4020 in three
hours at a computer time cost of only $77.
Formerly the same report required 50 people
for three months and cost $17,000 for plotting
and typing.

For details on how the S-C 4020 can help
solve output problems in your center, write .

" today to Dept. C-95, General Dynamics|Elec-

tronics, P.O. Box 2449, San Diego 12, Calif.

é%[) SAN DIEGO
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No “QUESTION" about it...when you specify

HOGAN FAXPAPER®

Whatever the application, HOGAN FAXPAPERS have the
characteristics you are looking for in electrolytic recording:
high contrast, sharp definition, high-speed marking, dense
black marking, extensive gray scale, archival quality, repro-
ducibility by office duplicators. HOGAN FAXPAPER is
used for event and data recording, operations monitoring,
press service news pictures and weather-map recording,
spectrum analysis, ceilometering, data retrieval readout,
plotting and printer plotting, facsimile recording. HOGAN
FAXIMILE also makes equipment for such uses.

Write for Facts on Faxpaper to... Eb

® Faxpaper is a registered trademark of Hogan Faximile Corp.

- | 7K
N

D

o

(

" HOGAN FAXirile Corporation . 635 Greenwich St., New York 14, N. Y.
B A SUBSIDIARY OF TELAUTOGRAPH CORPORATION
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S'tamp out errors
with EECO
core memories

% . .
p ... the magnetic memory units that
N, /7= ‘were developed by data processing
\/ engineers for all systems engineers, with
/ \ improved reliability as a goal. Visual indicator
Vo ‘/ \ (standard equipment) shows both address and data
instantly. Saves days of checkout time. All
(Y solid-state circuits on plug-in cards. Operation and
PRt automatic test of entire memory at 200-kc rate,

pe \ s and manual step-by-step test. 214-microsecond access
-~ ' time. Non-destructive unload. Separate input &
{ LIRS - : output registers. Noise rejection input circuits.
' ' Random access, sequential access or sequential
' 1 " interlace. Power consumption a low 120
]

watts. Character capacities up to 4096.
Write for complete specs.

Electronic Engineering Company o caiifornia

1601 E. Chestnut Avenue « Santa Ana, California » Phone: 547-5501, P.0. Box 58 « Representative
EE 2-48A in Western Europe and Israel: Electronic Engineering S.A., C.P. 142 Fribourg, Switzerland.
SEE US AT THE FALL JOINT COMPUTER CONFERENCE
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INFORMATION STORAGE
SYSTEMS, INC. ......... e 108

Pompton Lakes, New Jersey

INTERNATIONAL BUSINESS
MACHINES CORP., .......... 13-15
New York, New York *

INVAC CORPORATION ........... 24

Waltham, Massachusetts

LABORATORY FOR ELECTRONICS,
INC. ... . . 109-110

Boston, Massachusetts

LIBRASCOPE DIV.—GENERAL

PRECISION, INC. ......... 140-142
Glendale, California
LITTON SYSTEMS, INC. ...... 135-136
Beverly Hills, California
McGRAW-HILL BOOK CO. ......... 35
New York, New York
MEMOREX CORPORATION ....... 133

. Santa Clarag, California

THE NATIONAL CASH
REGISTER CO. ............. 96-97
Dayton, Ohio

NAVIGATION COMPUTER

CORPORATION .............. 166
Norristown, Pennsylvania ‘
OMNITRONICS, INC. ............ 119

Philadelphia, Pennsylvania
PACKARD BELL COMPUTER
CORPORATION .......... 145-148
Los Angeles, California
PHILCO CORP.,
A SUBSIDIARY OF FORD .
MOTOR CO. ...65-68, 70-71, 73-76
Computer Division
Willow Grove, Pennsylvania
PHOTOCIRCUITS CORPORATION ..165
Glen Cove, New York

POTTER INSTRUMENT COMPANY,

INC. ......... ..l 103-105

~ Plainview, Long Island, New York
PRENTICE-HALL, INC. ............ 28
Englewood Cliffs, New Jersey
RAYTHEON COMPANY ...... 159-160
Waltham, Massachusetts
RCA—EDP ................... 50-54

Camden, New Jersey
RCA SEMICONDUCTOR AND
MATERIALS DIV, . . ......... 30-31

Somerville, New Jersey

ROBINSON SALES DIV.,
HEWLETT-PACKARD CO.
West Conshohocken, Pennsylvania

ROTRON MANUFACTURING:CO.,
INC. ....... ... . . .. 124
Woodstock, New York

...163-164

ROYAL McBEE CORP. ........... 115

New York, New York
SCIENTIFIC DATA SYSTEMS ...137-138

Santa Monica, California

SOROBAN ENGINEERING,

INC. ... ... ... . ... 153-154
Melbourne, Florida
SPRAGUE ELECTRIC COMPANY ....34
North Adams, Massachusetts
TALLY REGISTER CORP. .......... 26

Seattle, Washington
TELETYPE CORPORATION
Skokie, Illinois

THOMPSON RAMO WOOLDRIDGE

... 128-129

INC., RW DIVISION ....... 161-162
Canoga Park, California
JOHN WILEY & SONS, INC. ....... 2]

New York, New York
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every Brusk

magnetic head
s 1004 tested

E)

ALEELLsd

Detailed mechanical and electrical test data is on file for every head manufactured. Complete preduction

‘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.

!)r USh I.NSTRUM ENTS

DIVISION OF [CLEVITE| 37TH AND PERKINS, CLEVELAND 14, OHIO
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440, 000
bits are on this

7" disc

(a world record for magnetic data storage!)

Developed by Soundcraft for use in the RCA 301 Computer
Disc File, this disc offers the highest pulse packing capability
of any system today. From outer to inner tracks, 200 to 888
bits per inch can be recorded flawlessly—for a total of
220,000 bits per side! (7" diameter) Two basic Soundcraft
accomplishments contribute to this remarkable perform-

ance, the magnetic medium and the special disc base..

Soundcraft’s new heavy duty high density oxide formula-
tion combines remarkable wear life and recording. charac-

teristics. This same formulation is used in Soundcraft LWD
Computer Tape, the finest heavy-duty, high-density digital
tape made today. To assure perfect head intimacy, Sound-
craft also developed the special polycarbonate resilient disc
base to which the incredibly thin oxide coating is applied.
And, the cost of this disc is up to 1,000 times less than that
of comparable disc-type storage media! Whether your data
storage and acquisition requirements call for Computer

Tape or rigid surface devices, yow’ll do best with Soundcraft.

REEVES SOUNDCRAFT CORP.

. Main Office: Great Pasture Rd., Danbury, Conn. ¢ New York: 10 E. 52nd St. * Chicago: 28 E. Jackson Blvd. « Los Angeles: 342 N. LaBrea * Canadian Reps: Toronto e Vancouver
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MAINTAINING
PREDETERMINED
ACCURACIES

IN DIGITAL RESULTS

by DAVID JOHN KEIL & ROBERT E. SMITH, Programming Research Dept.,

Control Data Corp., Minneapolis, Minn.

The necessity for
checking accuracy
at the digital out-
put level is sup-
ported by Beer,
Bellman, House-
holder, Wiener,
(21, [31, [4], [7],
and others. Many
v analysts point out
that a system built upon.abstractions is deterministic in
nature, and as such, produces- “paper and pencil” pre-
dictions. However, when constrained by machine charac-
teristics of a digital computer, a system becomes proba-
bilistic in nature, and as such, its structure must be re-
designed on the basis of a careful analysis of its results.

“This is often referred to as the “feedback control” principle.

This report offers evidence to support the application
of this principle as a technique that can be used to main-
tain, in the digital output results, the same degree of
accuracies predetermined by the mathematical analysis.
We shall claim: (1) that predetermined accuracies of
primary mathematical functions, based upon mathematical
logic, are particularly likely to deteriorate, at the digital
output level, if one algorithm is used for all possible argu-
ments; (2) the use of one algorithm for all arguments is
grossly inefficient when execution times are considered;
and (3) modification and redesign of analytical algorithms,
after careful analysis of digital output results, can establish
a model which will maintain the predetermined accuracies,
and at the same time, provide efficient execution times.

The facts submitted in this paper are supported by a
recent error analysis, [8], [9], of the basic circular —
hyperbolic transcendental functions, and the exponential
— logarithmic functions contained on the Library Refer-
ence Tape of one of Control Data Corporation’s Compiler
Systems. Although the computer used in the analysis was
the CDC 1604, the findings are applicable to any com-
puter.

The Use of One Algorithm For All Arguments. In recent
years many logicians and numerical analysts have pro-
posed various techniques as the “best” method of ap-
proximating the primary functions. The pendulum of logic

has swung between classical power series, Chebyshev,

Polynomials, Padé approximations, Maehly’s method, con-
tinued fractions, etc. Recently, many writers, including
the authors of this report, have claimed that dependence
upon one algorithm may lead to weakness rather than
strength. As Bellman [3] states:

November 1962

“The danger of subscribing too wholeheartedly to any
particular type of mathematical analysis can not be
stressed too emphatically . . . ” ‘

The authors of this report found, that in trying to main-
tain accuracies of function results, the presence of but
one analytical algorithm often increased the possibilities
of error deterioration. The reasons for this are many and
include the following:

(a) One algorithm will often contain “trouble-spot”
areas, where subtractions of intermediate results

~will wipe out all or most of the accuracy signi-
ficance.

(b) It is difficult for one algorithm to maintain a high
degree of accuracy at the extreme ends of the
argument range. Applying extreme arguments to
one algorithm is analogous to overloading a bridge
beyond the safety margin of the center span.

(c) One algorithm often includes the technique of
“nesting” in order to eliminate some multiplica-
tions. In many cases, nesting aggravates, rather
than aids, the problem of accuracy maintenance.

An expanded description of each of these factors is
pertinent, and follows: ;

Trouble-Spot Areas. If one algorithm is used for all
arguments, trouble-spots will often appear. Trouble-spots
are argument ranges, covered by the algorithm, where
predetermined accuracies deteriorate at the digital output
level. Sometimes trouble-spots can be predicted by graphi-
cal or analytical analyses. However, others only become
apparent to the analyst at the digital output level, after
he has sampled, either the whole argument range, or
some suspected critical area. Once a trouble-spot area is
identified, a graphical or analytical analysis can usually

" indicate the source of trouble.

The graphical curve of the function often indicates
argument ranges where deterioration of accuracies are
more likely to occur. Such areas generally appear in those
portions of the curve where the rate of change of the
slope approaches either zero or infinity. That deterioration
of accuracies should occur in these regions is reasonable,
when one considers that analytical statements such as:

X—=0

X — 0
are often part of the structure upon which some algorithms
rest. Both of these concepts encounter serious limita-
tions when interpreted digitally since underflow — over-
flow logic and other machine characteristics become in-
volved.

Analytically, one can predict trouble-spot areas by
examining the function algorithm or predetermined logic
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and analyzing the subtractions and transformations that
are involved. In some cases, it is possible for the sub-
tractive logic of the computer to ‘erase all or more sig-
nificance than that intended or inferred by the analytical
expression. Thus an analytical expression,” 2X — 5, may
possibly cease to exist, in a digital sense, when certain
digital arguments are applied to it.

Assume for example, the analysis of the arc hyperbolic
secant, Y = ASECH (X).
¥ = ASECH(X) =log, /(=X (1+X)
To maintain accuracy in this algorithm, it is necessary
that the logarithmic and square root calculations be done
without error. Let us assume that such is the case. There
yet remains the predictable trouble-spot, 1 — X, in the
radicand. For certain values of X, very close to 1, this
subtraction can not digitally be made without error. Two
alternatives appear: (1) use another algorithm for values
of X close to 1, or (2) re-program the subtraction, in this

particular range, so that the cause of error, (shifting when-

scaling is different), is removed. Often. the second alter-
native . is difficult or inefficient to accomplish program-
wise. If so, redesign of the initial algorithm by the first
alternative is recommended.

Trouble-spots also often emerge from digital transfor-

mations. For example, it is a well known fact, and sug-

gested by many analysts, [5], that for higher ranges of
arguments of the cosine, it is better to use the sine of
the complementary function. Thus:
cos X = sin (7/2 — X)

Analytically, the above transformation is straight forward,
but digitally extreme caution must be imposed. Two as-
pects make “m/2 — X” a trouble-spot: (1) the subtraction
itself, and (2) the fact that 7/2 can not be exactly ex-
pressed in binary notation, and must be expressed by an
approximation — which we refer to here, as 7/2,. If we
assume, in this example, that the subtraction can be digi-
tally performed without error, there still remains the
problem of trying to express a “truer” value of 7/2 in
the computer. One method for accomplishing this is by
double precision arithmetic as shown in the following
example.

Calculate 7/2, in binary, to double the precision carried
by one computer word. Then perform the digital transfor-
mation as shown.

Word 1 (= 7/2)4 Word 2 (= A of 7/2)

Significant part of 7/2 “Delta” part of 7/2

Double Precision Value of 7/2

Cos X =sin (7/2, — X + A)

Loss of Accuracy at the Extremities of the Algorithm.
Each algorithm is generally a portion or part of a larger
mathematical series or expression. The truncation of the
series or expression establishes boundary thresholds within
which predetermined accuracies are applicable. As argu-
ments approach these boundary thresholds, the degree of
accuracy guaranteed by the algorithm becomes more mar-
ginal. In the immediate neighborhood of the boundary
thresholds, various machine characteristics, such as: round-
ing, shifting, overflow, and underflow, take on added sig-
nificance, and tend to have a larger influence on the ac-
curacies of the digital results. As a consequence of these
factors loss of accuracy in digital results often appear when
arguments near the extremities of the algorithm are used.

The tangent function is an example of this nature. If
one algorithm is used for all arguments between zero and
7/2, accuracies of digital results often deteriorate,” when
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arguments close to 7/2 are used. By carefully analyzing
digital results in this neighborhood, it is usually possible
to discern a threshold value above which accuracies start
to deteriorate. For arguments above this threshold it is
probably better to use the complementary angle (7/2 — X)
and the corresponding cofunction algorithm.

Lower limit arguments often meet with similar difficul-
ties. The cosine function is an example. Again, the difficulty
is due to the fact that approaching zero in an analytical
sense, is not indicative of doing the same thing in a digital
sense. Underflow characteristics often influence results at
this point.

In concluding this section it is important to note that
the rate of approach is also of extreme importance in
maintaining accuracies at the extremities of the algorithm.
Analytically, it is possible to approach a limit by incre-
ments which can be made as small as the analyst desires.
Digitally this is not the case. The change from one argu-
ment to the next immediate lower or higher argument, is

at least measured by one bit; and due to rounding, may

even be more than one bit. As a consequence, the analytical
algorithm which, “on paper,” provides for arguments from
0 to 90 degrees, may actually only return accurate digital
results for arguments from 0.125 to 89.75 degrees. Main-
taining digital accuracies for extremity arguments is often
a challenge to the programmer, and one that is often
solved by modification and redesign of the analytical algo-
rithm after analyzing the digital output results.

Nesting. The technique of nesting is generally used

"as an attempt to decrease the number of multiplica-

tions required in an algorithm. Thus, the algorithm,
ax -- bx3 4 cx5, contains six multiplications in its original
form; whereas, only four multiplications are required when
it is nested as: x [a 4+ x? (b + cx2)]. It is evident that
nesting involves a sequence of operations which can be
best described as follows: multiply, then add, multiply
again, add, multiply again, add, etc. In many instances
this sequence operates very efficiently as far as maintain-
ing accuracies over the range being tested. When this is
true, the nesting procedure is recommended since it is
generally faster. However, indiscriminate use of nested
forms, without careful analysis, is not recommended. There
are many nested algorithms where the above sequence
of “multiplies and adds” compounds the accuracy de-
terioration potential. This is often the case, when some
of the constants in the nested form are negative. The “mul-
tiplies and adds” then become “multiplies and subtrac-
tions” with the possibilities that accuracy significance may
be lost during the subtractions. Once error is introduced,
by loss of significance, it is carried throughout the nested
form — often with disastrous effect upon the final result.

One’s first thought is that if error can be introduced by
a nested expression, it will also be introduced by the

equivalent unnested expression. Analytically, this is true -

but digitally the amount of error, and its effect on the
final result, may be significantly less in the unnested form.
Thus the error introduced by bx3 — cx® may have little or

no effect; whereas, the error introduced by x3(b — cx2).

may be very significant. The difference is usually due to
the scaling sequences of the computer itself. In the former,
scaling — which involves register shifting — may permit the
subtraction to occur  without losing  significant bits;

" whereas, in the latter, cancellation of significant bits may

occur because of difference in scaling before the two
corresponding subtrahends (cx® and cx2) are subtracted.

Execution Times. Computer analysts are just as anxious
to make function routines faster as to make them accurate.
The use of one algorithm for all arguments -is not an
efficient procedure with respect to execution time. This
fact is fairly obvious, since the number of terms required
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to meet the accuracy criterion is dependent upon the size
of the argument itself. Since many arguments require only
a few terms of the algorithm, it is not efficient, time-wise,
to run all arguments through the entire algorithm. The
well known sine function is used as an example,

sinex =x—x3 x°

3T .
For some arguments, calculation of terms beyond the first
term constitute no significance to the first term. In other
words, terms beyond the first are so small, they can be
neglected. For such arguments, only the first term is
required and the algorithm can be redesigned to:
sine x = x

For stil] other arguments, only the first two terms are
required; for others, the first three terms, etc.

If the computer being used is capable of performing
a fast threshold search or table look-up, it is more ef-
ficient to redesign the mathematical algorithm so that the
minimum number of terms, satisfying the accuracy require-
ments, be used for each unique argument.

Using this philosophy, it is possible to design mathe-
matical algorithms [10] that are partitioned by threshold
values so as to maintain desired accuracies, and at the
same time, require computation of only those terms that
significantly affect the results.. Under such a system, not
only are predetermined accuracies maintained, but an
efficient balance between accuracy and timing is estab-
lishied. ,

Importance of Logic Modification and Redesign. Too
often the analyst assumes that the abstractive logic, upon
which the algorithm is built, will insure accurate and pre-
determined results. Yet even if such were the case, and
evidence already presented indicdtes the opposite, there
are other redsons for modifying and redesigning the initial

~ algorithm on the basis of feedback from digital results.

Some of these deserve further description.

(a) Feedback indicates more exact ‘thresholds than

those predetermined by abstractive reasoning,

(b) Feedback indicates thresholds beyond which digital

results remain constant,

(¢) Feedback often indicates areas where new or re-

designed logic can be more efficient.

More Exact Thresholds by Feedback. To adequately
define and measure every conceivable computer charac-
teristic, so as to be able to arrive at an exact, predeter-
mined, and analytical threshold value, is not only difficult,
but also very impractical. By analysis, one is usually
better able to approximate the threshold value without
taking into account the machine characteristics of the
computer. Then, after an anlysis of digital results, the
initial, approximate threshold can be modified to more
closely conform to the exact threshold value.

Assume for example, one wishes to determine a digital
threshold, x, so that the expression, log 2/x, can be used
to evaluate : A
14+ /1-—x2

X
Analytically, it is evident that as x approaches zero, the
latter expression approaches the former. The question is:
how close to zero must the argument be, before accurate
digital results can be found by using this simpler ex-
pression?

For this example, assuming that ten decimal digit ac-
curacy is desired, the analyst might analytically arrive at a
predetermined threshold as follows:

if x2 < 0.1 (10)-19, the term is negligible,

and 1—-x2=1

and log. 1 + v1—x2

X

log

2
loge ';
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therefore: x < 0.33 (10)® is the predetermined threshold.

This threshold value should now be tested by the
analysis of digital results. This is done by calculating
log 2/x for many arguments in the neighborhood of the
threshold, and checking the validity of the corresponding
digital results. Such an analysis will indicate the possibility
of raising the predetermined threshold without loss: of
accuracy.

It might be of interest to the reader to know that a
threshold for this example was -established by following

‘the previously outlined procedures. The feedback from

the digital analysis indicated it was possible to modify
the initial threshold from .33 [10)7° to 441 (10)~°.

Stability of Digital Output Recognized By Feedback.
As arguments approach limiting values of algorithms,
digital results .generally tend to stabilize and remain
constant. An analysis of digital results enables one to
identify thresholds where stabilization takes place.

Not only do these threshold values add corresponding
benefits in simplicity to the program, but execution times
are decreased significantly. Without feedback at the out-
put level, these threshold points  would be very difficult
to determine. Following are a few of the thresholds
recently found in a research project where thresholds of
this type were desired:

Function
Y =sinx
Y = arc tan x
Y = tanh x
Y = arc csc x
Threshold
1.5707 <x < 7/2
x > 3076
x> 12.5
x> 105
Constant Value of Function
Y=1
Y=7/2—-1/x
Y =1 (one bit under 1)
Y=1/x

More Efficient Logic From Feedback. Frequently,
analyses of digital results disclose inaccuracies, which in
turn, lead to redesign or modification of initial algorithms.
The case below is an example:

In analyzing reasons for slight inaccuracies in digital
results for the function, Y =e¢*, it was evident thdt the
basic algorithm was not returnmg high precmon ac-
curacies. The algorithm being used was:

Y = ex — 9n ex-nln2
For certain arguments, the term, exnlo2, was diflicult to
evaluate without some deterioration of accuracy. The
analysis indicated the source of difficulty to be the
subtraction, x-nln2.

Another algorithm was studled which involved the fol-
lowing:

Y = ex = ene+gexn
In this case, using the same arguments, ¢*" returned ac-
curate digital results, and a technique was found for
evaluating e" accurately '

This example indicates that anlysis of digital results
ofteri leads to complete redesign of analytical logic. The
digital results thus demonstrate inadequacies or weak-
nesses that might otherwise go unnoticed, and force. the
analyst to make renewed efforts — often in an opposite
direction.

It is not uncommon to find functions where arguments
falling within one portion of the curve will maintain pre-
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determined accuracies; but marginal inaccuracies will ap-
pear in the remaining portion of the same curve. For
example, the arguments falling below 7/4 in the tangent
curve as .compared to those arguments falling above
7/4. In such cases, the analysis of digital results may
indicate -a “cross-over” threshold, and the mathematical
model can then. be modified to provide two separate algo-
rithms for arguments falling above and below this thresh-
old. It is not uncommon in such cases, to evaluate all argu-
ments in the portion of the curve which returns dccurate
dlgltal results. This is done by transforming the argument
falling in one portion of the curve to an equivalent angle
in the other portion. Again, this technique is possible only
if error is riot.introduced as a result of the transformation.

Conclusions. From this research, have come increased
evidence to support the principal of feedback control in
order to assure accuracy of basic function results. Tt is
not sufficient to assume that accuracies predicted by
analytical theory will carry through to output results. As
"previously claimed by Beer, Bellman, Leonides, and
Wiener [2], [3], [6], [7], it is necessary to modify and
redesign the orlglnal analytical analysis on the basis of the
actual results obtained.

Differences between theory and results are usually due
to: truncation of parameters and constants, intermediate
subtractions of almost equivalent sub-results, using one
algorithm for all arguments, machine characteristics that
are difficult to fully control, and the: inability to digitally
perform — without error — cetrain analytical transforma-
tions and equivalences.

THE
IBM
1440

The IBM 1440, described as a new low-cost data
processing system, has been. introduced by IBM.
The system, which,features a new storage facil-
ity—disc storage drives with interchangeable packs—was
designed for businesses which do not require a computer
in theé 1401 class, but have a need for processing capa-
bility beéyond punched card equipment.

Monthly rental prices. for the 1440 range from approxi-
mately $1,500 to $6,500. Purchase prices are from ap-
proximately $90,000 to $315,000. A minimum configura-
tion " includes console, processing unit with 4K positions
of core storage, and card read-punch. Monthly rental for
the first 1311 disc drive is $650; additional drives will
rent for $375 each. Disc packs must be purchased for
$490 each. The computer will be dehvered on an 18-
month schedule,

The disc pack has a storage capacity of nearly three
million alphameric characters. Each pack contains six,
14-inch magnetic discs, which may be utilized for either
random. or sequential applications. Access time is within
250 milliseconds. Up to five drlve units can be used with
the system.

Processor arithmetic speeds are: add and substract 2
milliseconds; multiply, 1.9 milliseconds; divide, 2.6 milli-
seconds. The latter functions.are accomplished by pro-
grammed subroutines. A multiply-divide feature is. avail-
able that increases operating speed and conserves storage
space.

compléte with
six-packs

Other new components are the 1442 card read-punch,

a columnwise reader which reads 80 column cards at
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The use of output results to modify and redesign the
original theoretical algorithms makes it possible to main-

‘tain a high degree of accuracy of function results through-

out the argument range. With such a technique there is
no excuse for the programmer to permit accuracy de-
terioration within “strange” or “unusual” regions of the
function. ' |
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up to 300 or 400 cards per minute. Punching speed is
from 50 to 180 cpm. A second model will punch at 91
to 270 cpm. The 1443 printer operates at speeds of from
120 to 430 lines per minute, using a single type bar mov-
ing horizontally across the paper. Printing speed is 150
Ipm with the 52 character bar, which includes 26 alpha-
betic, 10 . numeric and 16 special characters. A 13-char-
acter numeric bar allows printing at speeds up to 430
Ipm. Typé bars may be interchanged by the operator
with a minimum of effort. A second optional console in-
cludes a Selectric typéer as an I/O printer.

Software support includes Autocoder; I/0 Control
System; Disc Storage Organization Program; Disc Stor-
age Utilities Program; a Report Generator; and Sort. The
logic of the internally-programmed 1440 is arranged similar
to the 1401.

The 1311 disc storage drive can also be used with the
1401, 1620, 1710 (and presumably others on an RPQ
basis). Rental of the first drive on a 1401 is $1000; for the
1620 and 1710, $800. ‘ ]

Operator loads a disc pack on a 1311 disc storage drive.
Other components of the 1440 system are the console,
card read-punch, and the processing unit.
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GARBLED SIGNALS

TAPES OF MYLAR

DISPLACEMENT OF CENTER LINE OF 14TH TRACK WITH
CHANGE IN R.H. FROM RECORDING TO PLAYBACKt

" Guidance from edge. Tracks numbered consecutively from guiding edge.
One-inch-wide tape with 14 tracks: Track Width-.025" Track Spacing-.070"

DISPLACEMENT .
OF CENTER LINE S,
OF 14TH TRACK +.
IN INCHES
—100 —80 —60 —40 —20 “MYLAR"

[T I T Ty N A VS TR S
——t=

P ———+—+—
+20 +40 +60 +80 +100
+-.005

CHANGE IN

r.OlU % RELATIVE

tTheoretical — HUMIDITY

calculated on coefficient
of humidity expansion. -L_ms

INITIAL
TEAR STRENGTH
(GRAVES TEST)
per ASTM D-1004-49T

1.5 MIL
CELLULOSE
ACETATE

0.4

An unreliable tape can shrink or swell—cause
garbled signals because the tape tracks shift
laterally away from the recording and play-
back heads. With tapes of dimensionally stable
“Mylar”* polyester film you get accurate re-
sults . . . valuable programming time is saved.

“Mylar” is strong—has a tear strength seven
times greater than ordinary plastic of equal
gauge. Tapes of ‘“Mylar” resist edge nicks,
stretching or breaking from sudden stops and
starts. “Mylar” is durable—is not affected by
humidity or adverse temperatures. And because
it contains no plasticizer to dry out, ‘“Mylar”
does not become brittle in storage over long
periods of time.

Why not safeguard your valuable program
time by choosing reliable tapes of ‘“Mylar”’. To
be sure you’ll get top performance, insist on a
base of “Mylar” on your next order for mag-
netic tape. Send for free booklet of compara-
tive test data. Du Pont Company, Film Dept.,
Wilmington 98, Delaware.

*“Mylar” is Du Pont’s registered trademark for its brand of polyester film. Only
Du Pont makes ‘“Mylar”’.

' r E. I. du Pont de Nemours & Co. (Inc.) _]
l Film Department, Room #12, Wilmington 98, Delaware l
. REG. U, 3. PAT.OFF | Please send free, 12-page booklet of comparative test data l
Better Things for Better living . . . through Chemistry I to help me evaluate magnetic-tape reliability. I
I Name. Position I
DU PONT : | |
) ®@ | Company |
MYLAR s |
POLYESTER FILM L City. Zone____State. |
: CIRCLE 37 ON READER CARD
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How much does
it cost to get Digitronics
photo-electric reliability
in your tape reader?

It used to cost over $2000—if you installed a Digitronics
high speed photo-electric unit. So, with regret, many designers
remained wedded to electro-mechanical readers. Now, how-
- ever, at speeds to 300 cps, stepping at 100 cps, you can design-in
a Model 2500 Digitronics photo-electric perforated tape reader
for only $745,

Best of all, the Digitronics quality is still here—right down to -

the finely machined parts, stainless steel corrosion-resisting parts,
self-adjusting brake, solid state circuitry, and other important
design features.

True, this is a simpler reader, with fewer sophisticated
functions and capabilities. But for lower speed applications,
long the domain of electro-mechanical readers, there's nothing
finer than this new product. Find out about the Model 2500 today.

‘Should you have more sopbhisticated requirements, Digi-
tronics can provide you with readers capable of accommodating
5 to 8 level tape interchangeably at 60 to 5000 cps. Tape hand-
lers are also available for 5 to 8 level tape up to 1000 cps.

@ For more information, write Digitronics Corporation,
Albertson, New York. '

DIGITRONICS PERFORATED TAPE

Where every bit counts ¥

See this equipment at Booths 77-79 at the EJGC.

CIRCLE 24 ON READER CARD
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CALL FOR PAPERS FOR ‘63
SPRING JOINT CONFERENCE
Deadline for papers to be submitted
for the 1963 Spring Joint Computer
Conference has been set for Decem-
ber 1, 1963. The conference will be
held May 21 23, at Cobo Hall, De-
troit.

The program is being planned to '

include sessions in these interest
areas: programming; analog and hy-
brid systems; artificial intelligence;
algorithms in business data processing;
machine organization (including hard-
ware/software interplay); new logic
and memory devices; data acquisition,
transmission, and display; and infor-
mation retrieval (including applica-
tions).

Accepted papers will be published

in hard-bound proceedings, which will

be made available at the conference.
Authors should send five copies of
a draft of the complete paper, begin-
ning with- a 100-150 word abstract,
to: B. W. Pollard, Chairman, Pro-
gram Committee, 1963 Spring Joint
Computer Conference, Burroughs
Corp., 6071 Second Avenue, Detroit
32, Mich.

The general chairman of the con-
ference, E. C. Johnson, has named
his executive planning staff, to in-

clude: vice-chairman, D. E. Hart,
General Motors Research Laborator-
ies; secretary, R. C. Sims, Bendix
Research Laboratories; treasurer, D.
V. Burchfield, Touche, Ross Bailey
and Smart; technical program chair-
man, B. W. Pollard; associate chair-
man, B. A. Galler, University of Mich-
igan; exhibits, W. R. Forsythe, IBM;
exhibits, A. D. Meacham, American
Data Processing, Inc.

CARNEGIE TECH RECEIVES
$400,000 DOD GRANT
Carnegie Institute of Technology has
received a $400,000 grant from the
Advanced Research Projects Agency
of the Department of Defense for re-
search in.the areas of computer pro-
gramming, language, programming
theory, artificial intelligence, interpre-
tation of natural languages, man-com-
puter reaction, and computer design.
While ARPA is primarily interested
in military command and control, the
agency is supporting a broad program

. of studies whose eventual applica-

tions are not limited directly to mili-
tary matters.

The grant will supply funds for
part-time support of research con-
ducted by A. J. Perlis, head of the

‘W. BARKLEY FriTZ
Chairman, Sub-Committee
On Programming Technology

SCOPT BULLETIN #10
October 4, 1962
ACM STANDARDS COMMITTEE
SUB-COMMITTEE ON PROGRAMMING TECHNOLOGY

The output of SCOPT will not be published in full in the Com-
munications of the ACM as previously reported to you. In view of
IFIP and U.S. Government activities, the ACM Council, and in
particular the new chairman of the ACM Standards Committee, Dr.
Saul Gorn, has determined that “ACM cannot, and should not, at-
tempt a belated glossary of our own at this moment.”

In view of this decision, I have been asked to “call a final meet-
ing of SCOPT as a working session to extract a formal preliminary
glossary, say the one hundred most interesting items for immediate
publication in the Standards Section of the Communications.”

You are hereby invited to attend an all day working session of
SCOPT to be held on Thursday, October 25th beginning at.9:30
a.m. at the Moore School of Electrical Engineering in Room 129.

Material produced by SCOPT will be available for evaluation and
selection for publication. I would like to thank you all for your
cooperation over the past twenty six months. I hope that each of
you will be cble to attend the meeting on October 25th. '

1962

November

mathematics department; Allen New-

ell, professor of systems and com-

munication sciences; Bert Green, new

head of the psychology department

and six research assistantships for
graduate students and post-doctoral
fellows. A considerable portion of the

grant will go toward the purchase of
new equipment for use with the

school’s Bendix G-20.

TRW DEVELOPS

COMPUTER DISPLAY

A man-machine communicator, called
the TRW—80 Control/Display Con-
sole, has been announced by Thomp-
son Ramo Wooldridge Inc. The push-
button operated device is designed to
work with virtually any general pur-
pose computer now in existence or un-
der development.

The console will enable an operator
to command a computer in English
language terms to perform and dis-
play computations, draw maps or dia-
grams to his specifications, store in
memory graphs which were drawn
electronically on the face of the TV-
type tube, and display tables of in-
formation, from ‘data in memory.

" IPL-V USED FOR

PRODUCTION PROGRAM

A production program written in
IPL-V will be delivered to Hughes
Aircraft Corp. by Mesa Scientific Cor-
poration, Inglewood, Calif. The pro-
gram, called VAP (VATE Assembly
Program), will be implemented by
Hughes for its testing and checkout
complex, Versatile Automatic Test
Equipment. '

The problem, as described by Mesa,
was to produce minimum-latency,
real-time object programs for VATE’s
49K-word memory, multi-programmed
drum computer, and dictated the use
of a language that would permit a
recursive definition of the location
assignment task. The source language
to be assembled by VAP was required
to permit unlimited incorporation of
macro-codes, to include multiple nest-
ing of macros.

IPL-V, developed at The RAND
Corporation as a list processing lan-
guage, was selected by Mesa as the
only system with the required flexi-
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- $50 AWEEK
DELIVERS f
JALOG COMPUTER T0 YOUR ENGINEERING MB

A "fully expanded" 20-amplifier PACE® TR-10 analog computer can be delivered to your office or laboratory for as
little as $50 a week and the larger 48-amplifier TR-48 computer is yours for a few dollars more. Both of these machines
can provide your research or engineering staff with a unique understanding of the dynamics of complex systems,
making system design and optimization simpler and faster. Thus, for a fraction of the salary of the average engineer,
you can significantly expand the creative output of your present engineering or research effort. This is the reason why
hundreds of these computers are already operating in research and development laboratories throughout the world.
Ul The TR-10 and TR-48 computers are fully transistorized and virtually maintenance free. They can be set up on your
desk and plugged into any 110-volt outlet. They can be easily understood and readily operated by your present engi-
neering staff and require no extensive operator or programmer training. Here, then, is the “individual engineer’s” com-
puter available at a rental rate that makes it practical for every laboratory. [L1EAI has several advantageous leasing plans.
Whether you are interested in lease or purchase, write for full information on these desk-top analog computers today.

EAI ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey
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bility and capability of incorporation
in the operation system of Hughes’
7090. .

SYLVANIA READIES COBOL

. FOR MOBIDIC

Sylvania Electric Products Inc. has
received a $544,000 U. S. Army con-
tract for development of a COBOL
compiler for use with its MOBIDIC
systems. Initial applications of the
compiler will be for programs of a
scheduled MOBIDIC installation in
Europe. Four Army MOBIDIC sys-
tems are currently operating.

Alvin H. Hatch, manager of Syl-
vania’s applied programming depart-
ment, stated: “Once a computer is
equipped with a COBOL compiler,
it can utilize any program written in
COBOL, even through the program
was written for a computer of an
entirely different make. For instance,
the COBOL program we will write
for MOBIDIC can be used, if neces-
sary, on any computer anywheie in
the world, providing that computer
has a COBOL compiler.”

The delivery date was not specified,
and no schedule of compatibility tests
was mentioned in the Sylvania an-
nouncement.

® C-E-I-R, Inc., has been awarded
a contract by the National Science
Foundation to conduct a design study
of a system for the organization and
maintenance of a mechanized file of
the world’s scientific and technical in-
formation ‘sources and services. The
study will be under the direction of
Donald A. Melnick, director of OR at
C-E-I-R’s Washington center.

@ An NCR 315 is in operation at the
Meadow Brook National Bank, West
Hempstead, N.Y., which will process
the bank’s 130,000 demand deposit
accounts. During the next two years,
it is expected that all other major vol-
ume departments will also be com-
puterized.

® Preliminary tests have been con-
cluded by Lockheed Electronics Co.,
division of Lockheed  Aircraft Corp.,
on units of a system which will be
used in the petroleum industry’s first
computer-controlled oil field. The
system will consist of automatic well

.test programming; oil, gas and water

volume measurement, which will be
reported, with well and site identity,
to an IBM 1620. The computer will
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The 412-L is an electronic system operated by the United States Air
Force for detecting and tracking enemy aircraft and directing action
against them. It informs a military command exactly what aircraft
are within a given area, checks on their position, altitude, speed and
direction, and reports weather. Hundreds of aircraft, at supersonic
speeds, can be checked simultaneously. Heart of the 412-L is its
data processing and display system.

As vital components of the system, multiple units of Ferranti 5912
Magnetostriction Delay Lines were chosen for the main memory
because of their long-proved reliability and trouble-free performance
under exhaustive tests.

Features of these delay lines are simple, rugged design, very low
power consumption, and ability to store 2,000 bits at a 1Mc/s digit
rate. Available in standard or modified versions to suit special
applications. Write for detailed data.

© lerranti

FERRANTI ELECTRIC, INC.

INDUSTRIAL PARK NO. 1 e PLAINVIEW, LONG ISLAND, N. Y.
Tel. 516 WEIlls 8-7500 @ TWX HKVL 2381 e WUX LBI Plainview, N. Y.

IN CANADA FERRANTI PACKARD ELECTRIC, LTD. TORONTO

* MANUFACTURED UNDER U.S. .PATENT NO. 3,011,136.
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For complete information and specifications on Computer
Audiotape, the extra precision tape, write to Dept. D:

AUDIO DEVICES INC. 444 MADISON AVE. NEW YORK 22, N.Y.
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provide programmed control of all
field operations and memory storage
for data which is received from the
field. Gage readings will be reported
as received, as well as weekly and
monthly reports

@ International Telephone and Tele-
graph Corp. has acquired National
Computer Products, Inc., Lawrence,
Mass., a leading supplier of diodes to
the computer industry. It is planned to
maintain operations under the same
management and continue production
in Lawrence, retaining the name of
National Transistor as an operating
subsidiary of ITT. Purchase price was
not disclosed, but the transaction in-
volved an exchange of ITT stock f01
National’s assets.

@ Datatrol Corporation sales for the
fiscal year ending July 31 totaled
$551,783, president Hugh P. Donag-
hue reported to stockholders: Although
the firm showed a net loss of $49,940
on a volume of $197,799 for the first
six months of ‘the reporting period, a
profit of $22,483 was established on
a volume of $353,984 during the sec-
ond half.

@ Autonetics has announced a re-
duction in price for the floating point
option on the RECOMP III, from
$500 per month to $180. Also an-
nounced was the availability of the
'RECOMP X-Y Digital Incremental

Plotter and tab card adapter equip-

ment.
CIRCLE 100 ON READER CARD

@ Four GE-225s have been ordered
by NASA to provide scientific and
engineering data analysis on -design
of the Saturn booster vehicle at the
George C. Marshall Space Flight
Center, Huntsville, Alabama.

@® The Proceedings of the Large-
Capacity Memory Techniques for
Computmg Systems, based on a Sym-
posium - sponsored by the Informa-
tion Systems Branch, Office of Naval
Research, has been published by The
Macmillan Co., 60 Fifth Ave., New
York City. Publication price is $11.

@ Librascope Division of General
Precision has announced the devel-
opment of what they term one of
the world’s smallest, high-capacity,
general purpose computers for rug-
ged military applications. The com-
puter, called the L-2010, has a mag-
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netic-disc memory capacity of 4096
words and is priced in the $40,000
range. Weight of the machine is 60
pounds, and measures two cubic feet
in volume. Access time is 79 usec. 1/0
devices include keyboard and paper-
tape reader for input, and 100 cps
paper-tape punch, typewriter, and con-
trol panel display for output.

CIRCLE 101 ON READER CARD

@® Beckman Instruments, Inc., has
received contracts totaling 1.5 mega-
bucks from the Boeing Company for
three analog computer systems to be
used in the design of the X-20 Dyna-
- Soar manned space glider. The sys-
tems will be used for thermal, propul-
sion, flight control and other engineer-
ing design development investigations
on the X-20 program.

@® Georgia Tech is sponsoring a five-
- day course, Mathematics of Informa-
tion Storage and Retrieval, to be held
in Atlanta, December 3-7. Principal
Instructor for the course will be Rob-
ert M. Hayes, president, Advanced
Information Systems Co., and vice
president, Scientific Division, Electra-

da Corp. Registration fee is $150.

For more information, contact the Di-

¢

rector, Department -of Short Courses
and Conferences, Georgia Institute of
Technology, Atlanta 13, Ga.

® The Auerbach Corporation, Phil-

adelphia, has formed a Business In-
formation Systems group. Named as
manager was Norman Statland, who
stated that the group will provide
services in' three application areas:
new systems development, current

systems evaluation and conversion, .

and advanced-systems development.

@® The US. Air Force has awarded
a $331,000 contract to General Dy-
namics/Electronics-San Diego for an
S-C 4020 high speed microfilm re-
corder and accessories. The device
will be utilized at Wright Patterson
AFB, Ohio.

@® An IBM 705 to IBM 1410 Trans-
lation System for translating 705
Autocoder programs into 1410 Auto-
coder has been developed by the
New York Division of Computer
Sciences Corporation. Running on the

705 II using 705 Autocoder listing

tapes as input, the system examines
the intent of the 705 instructions and
produces 1410 instructions to ac-

complish the same functions. All 705
II op codes are translated, while a

“few logical operations, peculiar to the

705, are recognized by the system as
not directly translatable and marked

for programmer review.
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@® IBM World Trade Corporation
has begun construction of a data
processing education center at Cuer-
navaca, Mexico, the first in Central
America. The center’s primary role
will be to provide instruction for area
business executives and government
officials in data processing.

® C. F. Braun & Co., Alhambra,
Calif.,- engineering and construction
firm, has ordered a Burroughs B5000,
with 4096 words of memory, four mag
tape units, card reader, card punch,
and printer. Delivery is for early 1963.

@® General Elcctric Computer De-
partment has opened an information
processing center in Schenectady, N.
Y., to service businesses in Eastern
New York State and western New
England. Other centers GE plans to
establish will be located in New York,

‘Chicago, Dallas, Phoenix, Washing-

ton, D. C., and Sunnyvale, Calif. The




Schenectady center will be cquipped
with a GE-225.

@® The Honeywell compiler, FACT
(Fully Automatic Compiling Tech-
nique), has been translated into Ger-
man. By using a lexicon, program-
mers will be able to use the same
rules of the compiler as is done with
the English version. The German
translation was developed to promote
sales of the Honeywell 800 in Europe.

® Clifford G. Green, president of
Statistical Reporting and Tabulating
Ltd., Toronto, has been elected presi-
dent of the Association of Data Proc-
essing Service Organizations. Other
officers named were H. W. Robinson,
president, C-E-I-R, Inc., vice presi-
dent; William Levy, president, Nation-
wide Tabulating Corp., Hempstead,
N.Y., treasurer.

@ The Teleregister Corporation will
install a real-time inventory system
of afrline seat availability at Air
France headquarters, Paris, in March,
1963. The system, known as a Magne-
tronic Reservisor, will be the first of
its type to be installed in Europe.
Purchased outright by Air France, the

system will include two real-time com-
puters and 150 directly-connected
agents’ handsets.

@® Northrup Institute of Technology,
Inglewood, Calif., has inaugurated a
new $200,000 computer center, which
will offer computer training to engi-
neering students. The center will in-
clude an IBM 1620 with 20K positions
of memory and a 1622 card read-
punch. Robert V. Jamison will be in
charge of computer instruction.

@ A Ferranti Argus 100 will be used
on-line for guidance and control of a
new radio telescope to be installed at
Jodrell Bank, England, during 1963.
The computer will be directly con-
nected to the telescope for continuous
control over its movements, and will
also be used to log astronomical data
obtained with the telescope. This data
will be transmitted to the Ferranti
Atlas computer at Manchester Uni-
versity - for interpretation.

@® The U.S. Diplomatic Communica-
tions Service has put into operation
an ITT 7300 ADX Automatic Ex-
change System, which will link Wash-
ington and Paris with embassies and
legations throughout Europe, Africa
and Asia. Installed in the American

embassy in Paris, the system is adapt-
able to a wide variety of government
and commercial on-line, real-time ap-
plications.

©® Martin Company computer cen-
ters in Denver and Baltimore will be
linked by two IBM 7287 data trans-
mission terminals, which will make
possible continuous peak scheduling
and loading at the Denver center.
The equipment was leased to meet an
anticipated overload this fall at Den-
ver, where Martin is concentrating
its cfforts on the Titan I, Titan 1I,
and Titan III programs. Originally
scheduled for June 1963 installation,
delivery was advanced to mid-October.

@® Traffic on a five-mile stretch of
a’ Chicago expressway is being ob-
served by a Pilot Detection System,
a system of automated traffic surveil-
lance for research in traffic improve-
ment. A joint project of the U.S. Bu-

‘reau of Public Roads, the State of

Illinois, Cook County, and the City
of Chicago. Thompson Ramo Wool-
dridge Inc.,” RW. Division, was re-
sponsible for technical management.
The system wuses ultrasonic traffic
detectors at seven critical points along
the route. Readings are transmitted

mputer programmers an
 application of real

ﬁOry;""write Mr. Gene M: Kel
acement, Electronics



One of a serios briofly doseribing GM's roseareh in depth

At the Holland Tunnel, traffic
is stopped to make it go: Why?

In their theoretical studies of traffic flow, scientists at the
GM Research Laboratories have been developing
mathematical models to describe how one car follows
another. To check the validity of these models, mass flow
experiments were conducted in the Holland Tunnel in close
collaboration with The Port of New York Authority which

1s trying to relieve congestion at this vital trafhc artery.

Observations indicated that the car-following models
do give a highly consistent description of the
steady-state stream of traffic. One interesting point:
Both car-following theory and analysis of mass

flow data showed that the optimum speed for maximum
traffic flow in the tunnel 1s a surprisingly low 19 mph.

These cooperative studies are contributing significantly
to the evolution of unique traffic control systems by
the Port Authority for the Holland and Lincoln
Tunnels. With the control system now being developed,
the number of vehicles allowed to enter per minute

1s automatically adjusted as the speed and density of
traffic in the tunnel changes. Test results to date show
a significant reduction in congestion and increase

in traffic volume during rush hours.

At General Motors, we believe information from such
fundamental traffic studies may well have wide applications
... for the cars, drivers, and perhaps, automatic
highways of the future.

General Motors Research Laboratories

Warren, Michigan

Holland Tunnel
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Curve is a “least squares” fit of theorctical
car-following model to mass flow data.
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to analog devices, recorded on
punched tape and analyzed by a
digital computer.

@® Computer Sciences Corp. has
opened a Houston, Texas, division to
serve clients in the south and south-
western areas. The new office will
augment the firm’s general offices in
Los Angeles, and its New York divi-
sion, The new facilities will be headed
by Harold Leone.

'@ C-E-I-R, Inc., has arranged to sell

50,000 shares of common stock to
Investor’s Variable Payment Fund,
Inc., Minneapolis. The transaction is
the second involving C-E-I-R and
IVP. In August, 1961, IVP bought
24,000 shares and also acquired two
megabucks in C-E-I-R convertible de-
bentures. :

@ Plans to establish a small basic
research laboratory in Japan have
been announced by IBM. The facility
will be operated as a branch of the
recently organized subsidiary, IBM
Research Laboratory, Inc., which will
conduct IBM's overseas research ac-
tivities. Following overseas employ-
ment policy, IBM plans to hire Japa-
nese nationals, :

@® The Montgomery County (Md.)
Court has enjoined Computer Dynam-
ics Corp. from soliciting claims auto-
mation business from the U.S. Bureau
of Old Age and Survivors Insurance,
Social Security Administration, for a
period of five years. In addition, the
court assessed the costs of the recent
hearings, incurred when C-E-I-R, Inc.,
brought a suit against the firm com-
posed of former C-E-I-R employees.
The costs amounted to $3,211.75, and
the court directed the Assignment
Commissioner to inquire into damages.

@ Mauchly Associates, Inc., has in-

troduced a new SkeduFlo analog com-
puter, Model NTC-18, which is small
enough to be carried as luggage when
taken on a plane. The computer has
a capacity of 18 jobs, and is a scaled-
down version of the larger 100-job
SkeduFlo currently under develop-
ment. The NTC-18 carries a price tag

of $1800.
CIRCLE 103 ON READER CARD

@ The ACM Sort Symposium, which
will be held November 29-30, at the
Nassau Inu, Princeton, N.J., will em-
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TRAINED COMPUTER PROGRAMMERS AVAILABLE

The Computer Systems Institute is licensed by the Commonwealth of Pennsylvania
for the high level training of computer programmers. We are now inviting inquiries
from companies and- institutions who want beginning programmers who have been
rigidly tested, thoroughly screened, and professionally instructed. Student Screen-
ing. All students are required to pass a rigidly-timed PAT test with a score of C
(40 or better); as a consequence, 35% of all applicants are rejected. In addition,
all applicants are subjected to thorough screening by a seasoned computer spe-
cialist: In a sense, the most thorough screening comes from the applicants them-
selves: each paid $750 of his own money in advance to take the course. Class
structure. Average age of the class is 30, and students represent a variety of
educational backgrounds: college graduate, partial college, hardware manufac-
turers schools, business school, and high school. Course outline. All graduates
complete a 300 hour course built around the IBM 1401 course with an introduc-
tion to UNIVAC Solid State 80/90 and RCA 301. Broadly, the course outline is:
Orientation—the whys and wherefores; Systems Analysis—feasibility studies; Docu-
mentation—flow charts and block diagramming; Coding; Machine Operation—with
actual time on the 1401 to test and debug. There is great emphasis on case
studies and project problems. Faculty. Every instructor is a thoroughly experienced
programmer or systems analyst with many years of experience with computer users
or manufacturers. Educational levels vary from B.S.-Education to Ph.D.-Mathe-
matics. Advisory Board. Curriculum and selection of instructors are based upon
recommendations of a distinguished 13-man Advisory Board that serves without
compensation. Among the Board members are representatives of leading hardware
manufacturers, systems and procedures men, and computer specialists from some

_ of the largest corporations in the United States. They have agreed to serve as

advisors because they see the Computer Systems Institute as a source of self-
educated, self-motivated programmers who have been willing to train themselves
on their own time without aid or time off from the company for which they work.

Please outline your personnel requirements in a letter or by teleplone to: Director
of Education, Computer Systems Institute, Suite 850, 300 Sixth Avenue, Pitts-
burgh 22, Pa. Telephone Area Code 412, 261-6110. Resume§ will be sent quickly,
and interviews will be arranged at your convenience. This scrvice is free.
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' SUITE 350 « 300 Sixth Avenue o Pittsburgh 22, Penna. ¢ Telephone 412-261-6110
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COMPUTER PROGRAMMERS: by electing to occupy one chair
amongst many, or by choosing to sit in concert with a select
few—you alone can determine the character of your program-
ming career in the breath-taking future of computery'. .. With
Computer Concepts, Inc., a young organization staffed with
seasoned veterans of the computer industry, you will explore
such areas of information processing as command control,

%
i
:
@

machine translation, systems programming, and simulation
and war-game programming . . . If you have a minimum of
2 years experience on IBM 704/709/7090 computers, let's
sit down and have a talk about your future. Address resume to
Computer Concepts, Inc., the soft-ware-house of programming
ingenuity, 1012-14th Street, Northwest, Washington, D. C.—
Branch offices in New York City and Los Angeles.

COMPUTER

We have a
deep-seated respect
for the individuality
of the
computer programmer

CONCEPTS:
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NEWS BRIEFS

phasize the latest techniques imple-
mented by computer manufacturers
and users and on hypothetical solu-
tions for future generation computers.
It is anticipated that new techniques
for computers having special periph-
eral devices, i.e., disc, paper tape,
drum storage, etc., will be presented.
Further information regarding the
symposmm may be obtained from
Mrs. L.'R. Becker, Applied Data Re-
search, Inc., 759 State Rd., Princeton,
NLJ.

@ The Service Bureau Corporation
is providing computer services and
time on the IBM 7090/1401 system
installed by the Armour Research
Foundation of Illinois Institute of
Technology. Under an agreement with
ARF; SBC purchases time on the
7090 and then makes it available to
area firms. '

@® Ford Motor Co. will install a
Philco 211 in its offices in Dearborn,
Mich., it was announced recently. The
central processor will have a 1.5 usec
memory, memory capacity of 32,768
48-bit words, plus index register and
floating point. Configuration will in-
clude 16 mag tape units, and two uni-

“versal controller systems, each with

two tape units and one card reader,
one card punch and one high- speed
printer.

@ Oregon College of Education,
Monmouth, has announced develop-
ment of an educational computer called
SPEDTAC (Stored Program Educa-
tional Transistorized Automatic Com-
puter). The computer is a serial, single
address, fixed point binary dev1ce
with a magnetic disc memory of 256
15-bit words, and an average access
time of 8.3 usec.

@ Cities Service Petroleum Com-
pany headquarters in . Bartlesville,
Oklahoma, has installed an IBM
7070/1401 system. The equipment re-
places a 650 plus much of the firm’s
EAM equipment.

HEALTH SERVICE GRANTS AID
UCLA COMPUTER CENTER

A three megabuck computer center
at the UCLA Medical School has been
made possible’ by grants from the
U. S. Public Health Service, accord-
ing to an announcement by UCLA
Chancellor Franklin D. Murphy. Hub
of the new center will be an IBM
7094, which is expected to be in oper-
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SENIOR PROGRAMMERS, ANALYSTS—BS, MS, PhD
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SHAPING THE FUTURE
OF COMMAND AND
CONTROL TECHNOLOGY

The growth of our Programming Group (from 100 to almost 200 dunngb .

the past 12 months) is one important indication of the kind of professional
climate you’ll find at IEC. Another is the depth and diversity of investi-
gatory and developmental programs underway

Here Are Some Examples:

m developing special color display routines for the SAC Command
. & Control System 465-L (for whlch IEC is systems manager).

m real-time programmmg analysis and development for other
large-scale mformatlon systems.

m company-sponsored research in man-machine communications.
u studies of problem-orlented language. :

u developmg advanced error-correcting methods, working with
IEC specialists who have orlgmated'a number of techniques
(covering both critical and non-critical error sltuatnons)
which have marked advantages over conventlonal means of
error-compensatlon. .

m diagnostic programming.

» new developments in artificial mtelllgence.
m linear programming.

n reliability in programming.

m stochastic simulation. o

u creating program instructions for large-scale commerclal
dlgltal-commumcatlon systems.

Another point worth considering: Joining this major ITT subsidiary carries
with it'the backing.of the parent organlzatlon America’s Iargest corpora-
tion operatmg in the field of |nternat|onal commumcatlons

For a prompt and personal reply, forward your resume in full confidence
to Mr. E. A. Smith, Rm. 35-MB, ITT International Electric Corp., Route 17 &
Garden State Parkway, Paramus, N. J. (An Equal Opportunity Employer.)

ENTERNATIONAL ELECTRIC CORPORATION
CIRCLE 306 ON READER CARD
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‘CHICAGO

DETROIT

TOLEDO

INDIANAPOLIS

Collins
Data
Central

ROCHESTER

BUFFALO

ALBANY

NEW YORK CITY

Pinpoints 96,000 freight cars in millionths of a second!

New York Central speeds message handling with
communication by Collins, The railroad’s 300 tele-
typewriters will soon be linked by a Collins Data Central

Switching center. This will eliminate intermediate message -

handling, permit a saving in direct equipment replacement,
and put the entire 10,300-mile message network under
24-hour, centralized control.

Information on car loading, car location and arrival times
will be automatically assembled, classified and distributed in
microseconds. Bach of the railroad’s 67 teletypewriter circuits
will handle up to 144,000 words a day. There will be vast
capacity for message storage, an accurate system of message
accounting and analysis, and automatic message conversion
from telegraph to computer codes. '

Microprogramming makes Data Central the most flexible
and economical communication processor available today.

- In the Collins Data Central processor, a unique “‘second

memory” (micro-memory) performs functions handled by
fixed wiring in most conventional computers. This finger-

tip programming technique will enable your organization
to utilize the logic most desired for your particular com-
munication processing needs.

Saves cost of conversion equipment: Additional
savings can be realized through elimination of costly con-
version or ‘buffering equipment. Reason: an exclusive data
transfer link enables the Collins processor to handle
teletypewriter inputs and outputs directly.

Write today for more information on Data Central
and Collins complete customer service. '

COMMUNICATIONS AND
DATA SYSTEMS DIVISION

L COLLINS

COLLINS RADIO COMPANY
DALLAS, TEXAS

CIRCLE 45 ON READER CARD
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No One Comes
TO A
Professional
Recruitment
Firm....

for mediocre people. The reason is two-
fold: 1) mediocre people are not in short
supply and 2) a company is not willing
to pay our charges for a man with “aver-
age” ability. However, there are in ex-
cess of two-hundred-and-eighty com-
panies, in the United States and Canada,
in every facet of industry who contact
us when they need professionals in the
fields of Electronic Data Processing and
Operations Research. In the event that
you are a professional in these fields
and are seriously considering a change
in employment we suggest that you as-
sign your search to men who are pro-
fessionals in this field.

Critical needs exist for men with ex-
perience in the areas of:

. Systems Programmers or Applications

. Qil Industry Applications,

. Space and Missile Systems Applications
. Utility Company Applications

. Compiler Development

. Real Time Applications

. Artificial Language Development

. Banking and Insurance Application

. Scientific Applications Maﬁageinent

. Programming Research and Development

W 0O~ Hh 4l & W N -

—
(=]

All of our charges are assumed by odr em-
ployer clients.. Al inquiries will be held in
strict confidence.

Special Note: We will be attending the Fall
Joint Computer Conference in Philadelphia,
December 4th, 5th, and 6th. If you are plan-
ning to attend, please forward your detailed
experience resume to us at your earliest
convenience in order that we can schedule
interviews in advance with our clients or
send your resume to:

HALBRECHT ASSOCIATES, INC.
332 South Michigan Avenue
Chicago 4, Illinois
HArrison 7-2876

NEWS BRIEFS ...

ation before the end of the year.

The outgrowth of a research proj-
ect initiated August,” 1961 by Drs.
W. J. Dixon and F. J. Massey of the
Departments of Preventive Medicine
and Public Health, the center is a
joint project of. the Schools of Medi-
cine and Public Health.

Activities planned include the proc-

essing of medical research data; anal-

ysis of data such as brain wave record-
ings, electrocardiograms, and blood
flow data; which will be input direct-

« ly from the laboratory to the comput-
er; memory storage of patient data,
and training programs to acquaint
students with the medical uses of
computers.

N. Y. STOCK EXCHANGE
TO COMPUTERIZE TRADING

The New York Stock Exchange has
announced plans to implement a new
computer system by early 1965 which
will feature two specially-designed
devices: an optical reader, which will
transmit sales and bid-asked informa-
tion directly from the trading floor to
a computer; and a voice assembler,
which will compose messages from a
pre-recorded electronic  vocabulary
and speak them over the telephone to

member subscribers of the Exchange’s

Quotation Service.
A contract for the system was
signed recently by the NYSE and

IBM, which will manufacture and in-

stall the computer system, and the
N. Y. Telephone Co., for special com-
munications facilities. Rental for the
system will be 1.8 megabucks yearly.

The installation will include two
1410s and two IBM 7750 pro-
grammed transmission control units.
A major component will be a N. Y.
Telephone designed access switching
system, which will link the computer
center with direct private telephone

- wires of the Quotation Service.

C-E-I-R'S FIRST 7094
DEBUTS IN SAN FRANCISCO

The San Francisco Center of C-E-I:R,
Inc., has converted its 7090 to a 7094,
the first of eight 90s, operated by
C-E-I-R in the U. S. and abroad,
scheduled for conversion. The change-
“over; including installation and sys-
tem testing, is estimated to take 72
working hdours.

Dr. Herbert = Robinson, C-E-I-R
president, said that virtually all pro-
grams written for the 7090 will run
without change and at higher speed
on the 7094, proving compatibility
and ease of changeover on jobs now

CIRCLE 78 ON READER CARD
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processed by C-E-I-R’s equipment.

( ~ Systems \

Design

Logic
Design

Circuit
Design

Memory
Design

Input-Output
Devices

. . . these are some of the areas
of new career opportunities with
the Engineering and Research
Center of Honeywell EDP. The
tremendous acceptance of our
digital computer systems by
government, business and
industry has made us one of
the fastest growing divisions
within the Honeywell Corpora-
tion — in sales, personnel and
product line.

During the last five years the
professional staff at the Center
has undertaken a wide range
of projects in advanced com-
puter technology. The success
of these projects has created
the positions listed above.
Degree Engineers with experi-
ence in any of these areas —
or peripheral fields — may
arrange for a full discussion. of
the professional and personal
rewards to be found at Honey-
well EDP. .

address your resume to:

Mr. Richard T. Bueschel

Personnel Manager

Engineering and Research Center
151 Needham Street, Dept. 448
Newtori Highlands, Massachusetts

Honeywell
Elustiowie Data, Procssitag

Opportunitjes also exist in other Honey-
well divisions coast to coast. Send
resume to H. E. Eckstrom, Minneapolis-

Honeywell, Minneapolis 8, Minnesota.
Qqual opportunity employer. J
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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-

92

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. Throughoui
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 303 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; Péramus,‘ New Jersey; and Dayton,
Ohio. “An equal opportunity employer.”

SDC

System Development Corporation

DARTAMATION
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THEORY AND APPLICATIONS OF
INDUSTRIAL PROCESS CONTROL,
by L. M. Zoss and B. C. Delahooke,
1961, Delmar Publishers, Inc., Moun-
tainview Ave., Albany 5, N. Y., 256
pp., $5.75.

This book discusses the basic prin- .

ciples of instrument application and
process design and is developed in two
parts: Basic Principles and Specific
Applications. The explanations of the
various industrial applications of Part
II make use of the fundamentals dis-
cussed in Part 1. -

HIGH-SPEED ANALOG COMPUTERS, by
Rajko Tomovic and Walter J. Kar-
plus, 1962, John Wiley & Sons, Inc.,
440 Park Avenue South, New York
16, N. Y., 255 pp., $9.95.

This book is designed to introduce
the electronic devices and circuits that
constitute a repetitive computer fa-
cility and to survey applications to
engineering problems. Also covered is
theory of computer programming,
error analysis and scaling in terms of
their relation to fundamental mathe-
matical disciplines.

COMPUTER APPLICATIONS IN THE BE-
HAVIORAL SCIENCES, edited by Harold
Borko, 1962, Prentice-Hall, Inc.,
Englewood Cliffs, N.- J., 634 pp.,
$11.65.

Written expressly for the social
scientist who is not a computer spe-
cialist, this book provides a general
introduction to computers and spe-
cific information on their use as re-
search tools. Emphasis is placed on
the non-computational use of the com-
puter. Part one describes computer
systems; the second part covers func-
tional components of a computer sys-
tem; the third part encompasses a
variety of computer applications con-
tributed by educators and scientists.

REDUNDANCY TECHNIQUES FOR COM-
PUTING SYSTEMS, edited by Richard
H. Wilcox and William C. Mann,
1962, Spartan Books, 6411 Chillum
Place N.W., Washington 12, D. C,
404 pp.

Based on a symposium sponsored
by the Information Systems Branch of
the Office of Naval Research and
Electronics Division of Westinghouse
Electric Corp., the book focuses at-
tention toward new ideas, research,
and developments which would lead
to the introduction of redundancy
techniques in forthcoming computer
systems.

1962
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Your choice:

standard memory devices

or complete memory systems

customized fo your

requirements. ..

. . . or anything in between: that’s
the straight off-the-shelf story from
LFE today. Ready-made complete
memory packs now available in ca-
pacities from 10,000 to 777,200 bits.

.Everything is standard in these sys-

tems — each with the capability to
interface with any logic level —panel
or drawer mount, perfect for any 19”
cabinet or module; card cages, printed
circuits, recirculating registers, pre-
written clocks and timing tracks. At

‘the same time, every memory pack

is infinitely flexible—infinitely adapt--
able to your precise data storage
requirements. And each one embodies
the cumulative experience of LFE
Electronics—one of the oldest names
in the field of memory devices — —
since 1953. :

‘\\\ 1

=

Technical Data Bulletin 2203
BERNOULLI DISK — Series BD-200

Technical Data Bulletin 2350
CIRCUIT MODULES (Silicon)

Send for these technical data bulletins by circling the return card
number at the bottom of this page or get quick answers to your
specific questions by writing to Marketing Manager, Computer
Products Division, LFE Electronics, 1079 Commonwealth Avenue,
Boston 15, Massachusetts.

See us at Booths 109-110
Fall Joint Computer Conference

COMPUTER PRODUCTS

LFE ELECTRONICS

A DIVISION OF LABORATORY FOR ELECTRONICS, INC.
Boston 15, Massachusetts

Memory Systems, Devices and Components including: Bernoulli
Disks, HD File Drums, Circuit Modules, and Read-Write Heads.
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CHARACTER RECOGNITION
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AT THE OUTER EDGE OF COMPUTER SCIENCE

OPPORTUNITIES FOR

INFORMATION SYSTEMS ENGINEERS—to understand the prob-
lem environment and to integrate many components
—computer hardware and software, man-machine inter-
faces, transmission links—into a comprehensive infor-
mation system.

SENIOR PROGRAMMERS—to invent, develop, and evaluate
new languages that utilize the full capability of com-
puters—specialized languages for both the designers and
users of new information systems. .

APPLIED MATHEMATICIANS—to devélop mathematical models
that describe the components of an information system
“and their interactions. To carry out original investiga-
tions in: data smoothing and interpolation, error analy-
sis, functional approximation, and differential equations.

Currently members of our computational science staff are
engaged in the outer-edge research that precedes new and
non-routine applications of high speed digital computers

. the development of computer-based information sys-
tems -that will be a necessity in tomorrow’s industrial
technology. If you would like to join in this horlzon-
broadening effort .

SEE US IN PHILADELPHIA AT THE FALL JOINT COMPUTER CONFERENCE.
You may discuss these growth opportunities with Mr. D. E.
Hart, Head, Computational Science Dept., December 4, 5,
and 6. thle attending the FJCC in thladelphia, “eall
LO 8-7,66 to arrange a convenient appointment.

Or, if you prefer, send your résumé immediately to:
Mr. J. B. Sparhawk, Personnel Staff

General Motors Research Laboratories

WARREN, MICHIGAN

CIRCLE 80 ON READER CARD

94

DARTAMATION




Fully developed and operational since 1961, the TRW-130

offers high-performance hardware, reliability ‘and an excep-
“tionally flexible instruction repertoire at the low price
of $83,500. In addition, a basic software package (Pro-
gram Assembler, System Diagnostics, General Purpose
I/0 Routines) is supplied with each computer. An RW-
maintained TRW-130 Program Library gives new users
access to operational programs developed for more than 20
major system applications. The Library now includes more
than 100 powerful macro-instructions; examples: Sine-cosine

1962

Novem.ber

(951 psec) ; binary to BCD (983 usec); n-word table search
(12n psec) ; impact prediction (69.5 msec) ; polar to rectan-
gular coordinate conversion (1708 usec).
For details, call our offices: Washington, 1).C., Rome, N. Y,
Dayton, Boston, New York, Cocou Beach,

N

Thompson Ramo Wooldridge inc.

R w DIVISION

8433 FALLBROOK AVENUE + CANOGA PARK, CALIFORNIA + DIAMOND 6-6000

CIRCLE 52 ON READER CARD .

95



H Most computers are. In the dynamic
computer field, the irresistible force of infor-
mation storage requirements has met the
immovable object of density and speed
limitations. Creative ISS research has removed
the immovable object . . . with the unique
result that ISS Tape Systems store

more information in a given space at speeds
far exceeding any storage -system in

ISS DK-3 MAGNETIC TAPE UNIT

i ! i i M With a packing density of 32,000 bits/sq. inch,
eX.IStence' We're young, but we point with DK-3 offerspunparalleled storage per dollar, and ex-
pride to our newest example . . . cellent tape speed and access time. Pneumatic

capstans maintain reliable operation. (There are no

reels — only two 7”7 x 9” cartridges). The cost of

owning and operating DK-3 is a fraction of the cost
. of comparable units.

I See the new DK-3 — and other cost-cutting ISS products — in action at the
E—— JOINT COMPUTER CONFERENCE
Park Sheraton Hotel « Philadelphia, Pa. December 4, 5, 6 / ISS Booth #108

— | C

INFORMATION STORAGE SYSTEMS, INC.
‘J 222 Wanaque Avenue . Pompton Lakes, New Jersey "« Phone: Code 201 - TE 9-0001
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firms
ISS presents the finest in com- n DP .
puter storage’ systems to..put L =

economy and unprecedented : . ..
operational capabilities into mmm A new firm, Automatic Digital

yolr computer. programming. Documents Co. has been founded in

: , : San Diego, Calif., by John E. Steely,
Jr., and Edward J. Records. The firm
plans to develop an automatic docu-
menting system program, establish a
network of service centers which
would offer document preparation,
and pursue further developments in

the field.
CIRCLE 106 ON READER CARD-

e Natonal Computer Anatyss of || DATA HANDLING SYSTEMS

New York, Inc., is now known as . .
Computer Methods Corporation. The for business, science,

firm plans to place increased empha- engineering, R& D

sis on systems-type services, including Are you interested in Weapons system evalua-
feasibility studies, evaluation of man- tion o Heart research « PERT program displays
ufacturers’ proposals, systems analysis, * Machine tool programs  Automated draft-

design and development, PERT, sim- ing o Geophysical studies o Highway design
Let Benson-Lehner data handling

ulation techniques, and project and equipment help solve your problems
program management. more accurately in less time, with greater
CIRCLE 107 ON READER CARD reliability and for less capital investment.
Benson-Lehner Record Readers will
) . . reduce your strip charts, electrocardio-
mm Richard O. Endres, who resigned graphs, photographic data, drawings or
recently as president of Rese Engi- maps into digital form for input to any
neering, has formed a new firm called computer, .. .
Computer Instrumentation Corpora- Benson-Lehner precision Plotting Sys-
X pute ~orp ‘ tems will accurately display or reduce
tion. The new company, located in your data to graphic: form comprising
Philadelphia, has purchased the mag- points, symbols, continuous lines and nu-
netics test equipment product line merical identifications from paper tape,

; . . . key-board, punch cards, magnetic tape
from Rese, and will continue design, or direct computer linkage.

manufacturing and sales operations. Over 70 sales and service engineers at
Products include advanced_ magnetic your disposal throughout the world.
core and plane test equipment. 1
CIRCLE 108 ON READER CARD benson-lehner
, corporation
1SS PRINTED CIRCUIT CARDS mmm Photonetics Corp., Walker Valley, 14761 Califa Street, Van Nuys, California

N.Y., has opened a new laboratory

* unmatched capacity . . . for the development, testing, and

up to 60 modules ELECTROPLOWER J

+ for components or modules manufacturing of thin-film and micro- Systems -
» printed both sides miniaturized components. The firm is
+ all sizes avallable o also engaged in products utilizing

electroluminiscent and photoconduc-
tor elements and solid-state display

panels. _
CIRCLE 109 ON READER CARD

. R AARALAR AR
ISS MAGNETIC HEADS
« uniform, clean deposited gap mmm Robert W. Hughes, formerly vp ; RN
. - . OSCAR Record Digitizin
+- exclusive one mil and director of operations at ITT/ gitizing
laminations reduce losses Inf tion Svstems Division. has Systems
+ extreme dimensional stability ntormation oy tvision,  na
founded Data Trends, Inc., located in
. Moutain Lakes, N. J. The firm will
Write for . , provide programming, engineering,
literature and consulting services in the comput- Main Office: U.S.A
d details tod er and communication field. W. H. 14761 Califa Street, Van Nuys, California
an etails today. . B . Phone 213-781-7100
O ' Highleyman, technical director and »
: ’ - i i Benson-France
INFORMATION the ﬁrrp s co found‘el", .Wlll be in charge 1 rue Georges-Mandel, Seine, France
STORAGE SYSTEMS,INC. | . of engineering activities. He was prev- phone TRE 2982
222 Wanaque Ave. ! iously associated with Bell Telephone Benson-Lehner LTD.
Phans 5 Code 301 TE 50001 —— )| | Labs. West Quay Road, Southampton, England
CIRCLE 110 ON READER CARD ] phone
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RECOMP® Il and optional equipment—floating point circuit boards, x-y plotter, Facitape 510 higi1 speed reader; ‘tab card adapter, Facitape console.

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.

In the small.scale computer field there’s a computer that
marks savings:in terms of hours...not microseconds.

It is called Recomp Ill. And it leases for just $1,495.

Recomp [l can save you hours in problem solving because
it's simple to program and easy to operate. Here's why:

1) large 40-bit word with 12 decimal digit accuracy; 2) 4096
word memiory with 49,000 decimal digit capacity; 3) built-in
index register; 4) optional floating point hardware; 5) simpli-
fied command structure; 6) advanced programming aids.

- Long Beach, California.

The $1,495 lease price for Recomp Il gives you a ready to
operate computer complete with typewriter and 8 channel
paper tape input/output equipment. However, if you wish to
expand its capabilities, there is a complete line of peripheral
equipment available. )

The one sure way to find the computer that will save you the
most time is through your own feasibility study. And no feasi-
bility study is complete without Recomp. Put Recomp side by
side with any comparable computer on the market. Let the
facts speak for themselves.

We'll be glad to help you get all the facts. Write today for
a helpful guide: ““How to Conduct a Computer Feasibility
Study.” :

Write: Recomp, Departrhent 511, 3400 East 70th Street,

Recomp

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

CIRCLE 51 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 operatlng

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 about 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.

_ yonne

NATI ONAL I_AB ORATORY

Direct inquiries to:
Professional Placement, g-2
9700 South Cass Avenue
Argonne, Hlinois

AN EQUAL OPPORTUNITY
" EMPLOYER

CIRCLE 81 ON READER CARD
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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 afl 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:

B’ An off-line TAPE TESTER to assure error-free
performance.

B 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.

Regular use of these quality GKIi ecjuipments will

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

~ and increase tape life.

Failure to maintain computer tape wastes capltal
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
computer profits. l .

General Kinetics Incorporated

2611 Shirlington Road, Arlington 6, Virginia,JAcksbn_ 5-4053

CIRCLE 48 ON READER CARD

" Tape Tester

Kinesonic Tape Cleaner

Tape Winder
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Big computer Fortran for desk-size computer users

THE NEW, EXPANDED, CURRENTLY OPERABLE 160-A FORTRAN .

. when run on this system . .. COMPILES 125

STATEMENTS PER MINUTE (Average), EXECUTES FLOATING ADD IN '1 MS AND FLOATING MULTIPLY/DIVIDE IN15 MS

The Fortran program written below might have been
written for a large-scale computer system. Actually, it is a
program written in Control Data’s new 160-A Fortran...a
Fortran which provides large-scale power and sophistication
to users who need desk-type computer compactness.

The new 160-A Fortran features the following language
characteristics: Complete I/O versatility . . . cards, paper
tape, typewriter, line printer and magnetic tape M Fixed
point, floating point and Boolean arithmeﬁc, allowing

mixed fixed and floating point expressions. @ Common,

Dimension and Equivalence statements allowing variables
of up to three dimensions.

But these features are not the entire story. The real
proof is in the computing . . . the ease of programming
and the time required to execute. For instance, the Do-
LooP written below is executed in 4.5 seconds.

Get 'a complete description of this new 160-A Fortran
system as well as other Fortran systems utilizing various
computer conﬁguratlons that start as low as $1500/month.
Contact your nearest Control Data representative today.

EXAMPLE: 160-A FORTRAN PROGRAM
1 Format (8H CDCI160A/5F10.8)
DIMENSION A(5,5,5)
2 READ INPUT TAPE 1, 1,
X({((A (1,J,K), I=1,3), J=1 3), K=1,5)
SUM = A(2,1,5) + 4
B =11111.0
DO 3 1 =1,1000
3 SUM = SUM -+ B**2
WRITE TAPE 2, A SUM
GO TO 2
END

100

ABOVE 160-A FORTRAN TAPE SYSTEM
e 160-A Computer with 8192-word core memory
e New, optional multiply-divide unit, especially designed
for Fortran (168-2 Arithmetic Unit)
¢ New Control Data 603 pneumatic tape drives, providing
high reliability (75"/sec.; 200 and 556 bpi; 15and 41.7 kc)

Offices: Albuquerque « Beverly Hills
«Birmingham « Boston « Chicago
«Cleveland s Dallas « Dayton « Denver
« Detroit « Honolulu » Houston « Ithaca
+ Kansas City « Minneapolis « Newark

«Norfolk « Orlando « Palo Alto
«Philadelphia « San Diego
+«San Francisco « Washington, D.C. CORP ORATI ON

8100 - 34th Avenue South, Minneapolis 20, Minnesota

DATAMATION

CONTROL DATA [
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24-amplifier analog computer

The portable AD-2-24PB features re-
movable patch panels which permit
problems to be stored at a price of
$115 each. High-speed repetitive oper-
ation can be introduced by a switch

which allows selection of compute
periods ranging from 1.000 to 0.025
second. The basic computer is priced
at $3,000. APPLIED DYNAMICS,

INC., 2275 Platt Rd., Ann Arbor,

Mich. For information:
CIRCLE 200 ON READER CARD

dp system ‘
The SC-1 has a numerical code capac-
ity of 9999. Its central console can
handle up to 49 information stations.
The basic system with 20 stations of
10-card capacity each can be in-
stalled for approx. $10,000. DYNA-
LOC ELECTRONICS CORP., 380
Great Neck Rd., Great Neck, L.I.,

N.Y. For information:
CIRCLE 201 ON READER CARD

five stage shift register

Each stage of the 408 register has
its own set and reset inputs, asser-
tion and negation outputs and neon
indicator. Transfer set, transfer reset,
common shift and reset busses are con-
nected to all stages. Price of the 408
is $119. NAVIGATION COMPUTER
CORP., Valley Forge Industrial Park,

Norristown, Pa. For information:
CIRCLE 202 ON READER CARD

ax 12 silicon circuit module

Three identical Schmitt trigger cir-
cuits are contained in each of these
new modules. Each circuit utilizes
silicon semiconductors and capless
carbon film resistors. Price of the AX
12 is $175. SCIENTIFIC DATA
SYSTEMS, INC., 1542 15th St,

Santa Monica, Calif. For information:
CIRCLE 203 ON READER CARD

digilab
This unit provides a single integrated
console containing all components

November 1962

needed for breadboarding digital net-

works or laboratory instruction in digi-

tal elements and techniques. The
logic elements supplied include one-
shots, flip-flops, inverters, clock, in-
dicators, diode AND gates, R-C AND
gates, OR gates, and control pack-
ages. The unit is priced at $895.
TECH SERV, INC., 5451 Holland

Dr., Beltsville, Md. For' information:
CIRCLE 204 ON READER CARD

data communications center

A perforated tape preparation and
bi-directional communications center
combines the Mark 50 (perforator,
reader, transmit, receive and error de-
tection equipment), the Selectric type-
writer and Data Phone System. The
user can prepare data tape as a by-
product of a typing operation and
later can transmit the data at 750
words per minute. The data is re-
ceived at the same speed and is rec-
orded on perforated tape, followed

by printout at 155 words per minute.
The Mark 52 and 53 systems can
check errors prior to sending, during
the receiving process or as a re-read
operation after receiving, TALLY
REGISTER CORP., 1310 Mercer St.,

Seattle, Washington. For information:
CIRCLE 205 ON READER CARD

reed switch relays

Type G CR120 will perform up to 900
cycles per second and can operate in
1.0 to 1.5 milliseconds. The relay is
available in three configurations in-
cluding plug-in, printed-circuit, and
solder tab types. GENERAL ELEC-
TRIC CO., Schenectady 5, N.Y. For

information:
CIRCLE 206 ON READER CARD

differential amplifier

This 10 ke amplifier, model 461, fea-
tures an input impedance of 1000
megohms, low full bandwidth noise
of 4 u v referred to input and a
common mode rejection of 120 db

experience also desirable.

commensurate experience.

P.0. Box 2628 o

MATHEMATICIANS

Chrysler Corporation
MISSILE DIVISION

Suburban Detroit, Michigan

The Advanced Research and Engineering Computation Laboratory of
Chrysler Missile Division has immediate openings for:

MATHEMATICAL PROGRAMMERS—Digital

To review and analyze complex analytical missile system problems, rewrite prob-
lems into general mathematical models, and apply digital computer programming
techniques to the solution of engineering problems on Philco “2000” computer.

These positions require a BS or MS in Mathematics and at least two years’
experience in digital computer programming or applied mathematics. FORTRAN

Senior analyst and supervisory positions also are available for candidates with

Candidates selected for these rewarding positions will be reimbursed for
relocation expenses and will enjoy excellent starting salaries, profes-
sional challenge and equal opportunity for personal advancement. For
further information submit your resume in confidence to:

Mr. R. L. Armstrong

Manager, Employment and Recruitment

CHRYSLER CORPORATION MISSILE DIVISION

(AN EQUAL OPPORTUNITY EMPLOYER)

Detroit 31, Michigan

CIRCLE 83 ON READER CARD
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New quick-as-a-flash VERI-VISIBLE
halves posting or checking time.

FIND AND TAKE OUT INSTANTLY.
Veri-Visible keeps many thousands
of records on view at operator’s
finger tips. She instantly finds and
takes out any one of them for post
haste posting by hand or machine.

LEAVE IN AND CHECK INSTANTLY.
Without even removing card, oper-
ator can check indexing and balance
on completely visible corner and
‘'side margins. Compact, Veri-
Visible portable or floor units
handle anything from coded punch
tapes and cards to one-time state-
ment and ledger sets. Send coupon.

Left-to-right indexing
keeps thousands of
cards at operator's
finger tips.

Adjustable dividers et
you fit system to records.

“Card Out” signals
speed refiling.

Double-view margins
keep customer’s name
and balance atways
on view,

ACME

VISIBLE

ACME VISIBLE RECORDS, INC.
8811 West Allview Drive, Crozet, Va.

I’d like to know more about the way Veri-Visible systems can
cut time and costs on my posting, checking and billing.

NAME. TITLE

COMPANY.

ADORESS

ciry ONE__STATE

CIRCLE 53 ON READER CARD
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from 0 to 60 cps for all gain settings
from 1 to 1000. The 461 has a gain
accuracy of 0.1% and provides fixed
gain settings of 1, 3, 10, 30, 100,
300 and 1000. PACKARD BELL
COMPUTER, 1905 Armacost Avenue,
Los Angeles 25, Calif. For infor-

mation:
CIRCLE 207 ON READER CARD

data storage

The Monro-Card m'lgnetlc record is
the size and shape of an ordinary
tabulating card but is available with
capacities of either 1,500 or 800 digits
of information. Stored information
can be up-dated, changed or erased
without destroying the original data
doc_ument. -LITTON INDUSTRIES,
BUSINESS MACHINES GROUP,
555 Mitchell St.,, Orange, N.J. For

information:
CIRCLE 208 ON READER CARD

mag tape transport

Start/stop, reverse/stop and forward/
reverse operations may be made on the
MT-120, at a rate up to 200 commands
per second. Data transfer rates-up to
242,000 bits per second are possible
using the company’s contiguous dou-

ble-transition high-density recording
techniques, and up to 62.5 kc using
standard techniques. POTTER IN-
STRUMENT CO., INC., Sunnyside
Blvd., Plainview, N.Y. For infor-

mation:
CIRCLE 209 ON READER CARD

numerical control system

This system has been developed for
applications on plotting tables or
drafting machines and includes a con-
trol unit, a drive for the plotting pen,
and a feedback system for controlling
pen movement accuracy. The control
unit can be equipped to accept data

on either punched or magnetic tape,’

and can automatically command plot-

M ANALOG DATA

per inch « per dollar

DACORD

Multi-channel Magnetic Tape
Recording Systems

give you greater analog data
capacity and greater economy
because they

e offer wider frequency re-
sponse at all speeds (for
example, DC—4 KC at 15 ips),

e are built to highest instru-
ment system standards

e can be integrated with other
equipment without special
couplers or adapters.

With a DACORD system

you can record and monitor ana-
log data on 2 or more channels
simultaneously

and

DACORD tape systems
also feature...

V# visual data presentation on
integral monitor scope for
each channel,

| Input signal offset control,

V¥ Line power ‘operation—no
batteries,

V¥ wide range of input com-
patibility.

Write for descriptive brochure and price
list and ,see for yourself how much high
quality data capacity you get for your
money with a DACORD.

Electro-Medi-DyneInc.
60 BAITING PLACE ROAD
FARMINGDALE, N. Y

See a DACORD sjstem in opera-
tion at the Fall Joint Com-
puter Conference—Booth No. 23.

CIRCLE 54 ON READER CARD
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NO. 2 IN A SERIES

I am a sad computer. I get sad every
time they tell me to do something I
know I’m not cut out to do. I get
through some of the problems okay,
but just slave over the rest. I like to
think of myself as being pretty versa-
tile (heaven knows I cost enough),
but my conscience got the best of me,

so the other day I talked my boss -

into calling the McDonnell Automa-
tion Center. He found out they have
one of the largest automation centers
in America...over $11,500,000 in
business and scientific computing
equipment and more than 450 spe-
cialists who serve clients in over 50
industries throughout the United
States. If you’ve got a computer that
just can’t do everything, or even if
you’re just considering automation,
you’ll find it worthwhile (like my boss
did) to call or write the McDonnell

. Automation Center about their con-
sulting, systems design, programming
and data processing services.

MCDONNELL
AUTOMATION
CENTER @

Division of MCDONNELL AIRCRAFT
St. Louis, Missouri
Phone: PErshing 1-2121

CIRCLE 55 ON READER CARD
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of loading BLOCs to hold from 50

NEW PRODUCTS . ..

ting speeds of up to 500 inches per
minute. BENDIX CORP., INDUS-
TRIAL CONTROLS SEC. 21820
Wyoming Ave., Detroit 37, Mich. For

information:
CIRCLE 210 ON READER CARD _

digital logic module

A high-density slide-out BLOC has
been developed for S-PAC digital
logic module loading. Four models
have been added to the basic line

to 200 modules in standard 19” wide
by 22” deep racks. COMPUTER
CONTROL CO., INC., 983 Concord
St., Framingham, Mass. For infor-

" mation:

CIRCLE 211 ON READER CARD

portable recorder

The Port-A-Tape system records data
on standard five channel teletype-
writer paper tape through -a 10-key
handset that is connected to a portable
paper tape punch unit. The system is
self-powered and can record up to
40,000 characters from one charge.
DATA DYNAMICS INTERNATION-
AL, 16 North 49th St., Birmingham,

Ala. For information:
CIRCLE 212 ON READER CARD

digiswitch ‘

Both a binary-coded-decimal output
and a simple 10-position output from
a standard switch module are provided
by the 334 digiswitch. Any number

‘of modules may be ganged for back

or front mounting. DIGITRAN CO.,
855 S. Arroyo Pky., Pasadena, Calif.

For information:
CIRCLE 213 ON READER CARD

delay line o

The TD-4 is able to store up to 6,000
bits at a digit rate of 2 Mc in a non-
return-to-zero mode at a cost of two
cents per bit for the line itself. The
TD-4 is priced at $125. SONIC
MEMORY CORP., 494 Oak St,

Copiague, N.Y. For information:
CIRCLE 214 ON READER CARD

film base ribbon

The SF-100 plastic-film ribbon en-
ables tabulating, data processing and
addressing equipment to produce
printed information which is perma-

OMPUTER

SYSTEMS
ENGINEERS

FOR REAL-TIME
CONTROL

APPLICATIONS

The Applied Physics Laboratory has
several openings for engineers, physi-
cists, and mathematicians in the sen-
ior and associate level for assignment
to the APL-developed TRANSIT
Satellite Navigation System. Princi-
pal duties of those employed will
include contributing to the design of
shipboard navigational equipment
(receiver, demodulator, computer,
printer), maintaining close liaison
with manufacturing sub-contractors,
supervising installationanddebugging
of equipment on Polaris submarines,
and coordination of programming
efforts involving state of the art real-
time controls.

Engineers joining this group will find
an unusually well-equipped labora-
tory always available, energetic and
imaginative colleagues, receptive su-
pervision, and as much individual
responsibility as they desire and are
able to assume. Respondents must
have at least a B.S. in engineering,
mathematics, or physics and three or
four years of closely related ex-
perience.

APL’s modern facilities are located
between Washington and Baltimore,
offering you a choice of city, sub-
urban or country living.

Direct your inquiry to:
Professional Staff Appointments

The Applied Physics Laboratory -
The Johns Hopkins University

8693 Georgia Avenue

Silver Spring, Maryland
(Residential suburb of
Washington, D. C.)

AN EQUAL OPPORTUNITY EMPLOYER

CIRCLE 97 ON READER CARD
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L - ) o o
.NATIONWIDE °
PROGRAMMING

° OPPORTUNITIES . . ®

SYSTEMS PROGRAMMER ®
3 - 5 years experience in analysis of
problems, block diagramming, flow
° charts, writing of instructions and coding @
for checking the reliability or diagnosing
of a data handling system. IBM 700 or
° 7000 series experience desirable. [ ]

RESEARCH PROGRAMMER
Minimum 5 years ‘experience in applied @
programming and with large scale com-
- puter systems, such as assemblers, load
routines, compiling systems, and pro- Y
L gram check out systems.

OPERATIONAL PROGRAMMER
® 3 .5 years programming experience.
Must have analyzed problems, done block -
diagramming, flow charting, writing of °
® instructions and coding in machine lan-
guage for 1401, 1410, 709, 7090. Prefer
command control system experience.

BUSINESS PROGRAMMER

2 - 5 years experience in programming
@ husiness or banking problems on medium L4

to large scale computer systems. Degree

desirable but not necessary.

SCIENTIFIC PROGRAMMER

BS in Math; 2 or more years experience

@ in programming scientific data for large @
" scale digital computer such as the 709,

7090 or 1104, with emphasis on simula-

@ tion type problems. Knowledge of FORT- @

RAN and SOS machine language neces-

sary.

SCIENTIFIC

. COMPUTER SALESMEN

@ Prefer experience selling any computer @
for scientific applications but will also
consider experience selling control or

@ display devices. o
Inquiries and resumes may de directed
° .in confidence to: ®

Computer Division

ANDERSON @ TAYLOR 1

° & RSSOCIATES b
1406 CHESTNUT STREET

@ Philadelphia 2, Pa. * LOcust 8-8190 @

CIRCLE 89 ON READER CARD
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nent and smudge proof, according to
the company. The SF-100 allows more
than twice the length of material to
be wound on a spool than fabric rib-

‘bons. COLUMBIA RIBBON & CAR-

BON MANUFACTURING CO., INC,,
Herb Hill Rd., Glen Cove, N. Y. For
information:

CIRCLE 215 ON READER CARD

auvtomatic test system

Model 2145A universal memory plane
and stack tester has been designed
for analyzing the operations of all
coincident-current and word-organized
magnetic memories by testing under
conditions similar to those encountered
in working memory systems. The unit

can test coincident-current memories
of up to 16,384 words and word
organized memory arrays holding up
to 128 words, each with up to 128
bits per word. COMPUTER INSTRU-
MENTATION CORP., Route 38 and
Longwood Ave., Cherry Hill, N.J.

For information:
CIRCLE 216 ON READER CARD.

code translating system

Model K-177 universal code IBM card
to paper tape converter has been spe-
cially designed for the graphic arts
industry. The K-177 is equipped for
converting all types of 80-column
cards—punched with non-Hollerith as
well as standard IBM coding—to 5,
6, 7, or 8-channel paper tape. SYS-
TEMATICS, 3216 W. El Segundo
Blvd., Hawthorne, Calif. For infor-

mation:
CIRCLE 217 ON READER CARD

random access core memory

The Ministore has a range of storage
capacities from 64 to 1024 words of
2, 4, 6, or 8 binary bits. Read/write
cycle time between random access
locations is 30 microseconds. ‘All in-
puts and outputs are at standard logic
levels of 0 and -6 volts. The memory
operates on either a read/regenerate
cycle (unload) or a clear/write cycle
(load) which are initiated by separate
commands. RESE ENGINEERING
INC., A & Courtland St., Philadelphia

20, Pa. For information:
CIRCLE 218 ON READER CARD
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DIRECTOR
R&D
INFORMATION
SYSTEMS
T0 $24,000

CIRCLE 88 ON READER CARD
November - 1962

G

For interviews, see us at ﬁCC
Sheraton Hotel, Philadelphia, Dec

Y

'ANALYSTS
PROGRAMMERS

Opportunities for qualified Data Processing Analysts and Programmers in
simulation, special purpose compiler development, file design, information
storage and retrieval logic and techniques, and other areas, with the Gen-
eral Electric Information Systems Operation, currently pursuing the follow-
ing projects: ) )

AUTOMATION IN' A LARGE MEDICAL LIBRARY
RESEARCH & DEVELOPMENT IN TEXTUAL INFORMATION HANDLING
RELIABILITY PREDICTION FOR A MANNED SPACE FLIGHT SYSTEM

SIMULATION IN SATELLITE CONTROL AND DATA ACQUISITION SYSTEMS
SIMULATION OF INTELLIGENCE DATA PROCESSING ' SYSTEMS
ECONOMIC ANALYSIS OF EQUIPMENT IN AIR WEAPONS CONTROL SYSTEMS

Requires BS degree or equivalent with experience in one or-more of the fol-
lowing: Information storage and retrieval, real-time command and control
application, message handling and programming for electronic displays.

PRESENT WORK INVOLVES A VARIETY OF COMPUTERS

Please write in full professional confidence to Mr. Gary Davies, Information Systems Oper-
ation, Room 56-K, G. E. Co., 4901 Fairmont Ave., Bethesda, Md. (a suburb of Washington)

INFORMATION SYSTEMS OPERATION

GENERAL @D ELECTRIC

An Equal Opportunity Employer

CIRCLE 56 ON READER CARD
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3.

PRODUCTS PHOTOMACROGRAPHED APPROXIMATELY 30 TIMES ACTUAL SIZE

close-up of maximum reliability

Lockheed Electronics’ in-house capability produces ferrite
cores, multi-aperture devices, printed circuit boards, memory
planes and stacks, plug-in circuit modules, and fabricated
metal casings. Every step from de51gn through test is under
one management to assure maximum quahty control and
mlnlmum cost.

The enlarged photos above show three of the many types of
memory plane assemblies produced by Lockheed Electronics.

1. Standard commercial open frame ferrite core memory
plane utilizing either coincident current or linear select wiring.

2. Lockheed designed memory array using multi-aperture

cores to provide non-destructive readout. This unique method
of mounting and wiring provides the necessary rigidity for
severe environmental applications.

3. Memory plane with conventional ferrite cores using im-
bedded assembly and wiring techniques to meet exceptionally
high environmerital shock and vibration requirements of mili-
tary specifications.

For further information on Lockheed cores, memory planee

and stacks, or printed circuitry to fill your particular requi
ments, write: Lockheed Electronics Company, 6201 East
Randolph Street, Los Angeles 22, California.

LOCKHEED ELECTRONICS COM PANY

A DIVISION OF THE LOCKHEED AIRCRAFT CORPORATION

CIRCLE 58 ON READER CARD
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is your programming career in a closed loop?

- Have you programmed your career into a corner? Create a loop exit for

yourself .. .apply for one of many openings in the area of AUTOMATIC
PROGRAMMING SYSTEMS, MONITORS and EXECUTIVE SYSTEMS,
SCIENTIFIC APPLICATIONS and WRITERS at Bendix Computer Division.

Bendix Computer has been a leading manufacturer of digital computing
systems for 10 years...has Iohig enjoyed a reputation for leadership. Grow-
ing acceptance of the Bendix G-20 and new military computer systems has
created exceptional opportunities. The resulting combination of leadership
and growth will help you out of that iterative loop...and into a new open-

ended career.

Check it out for yourself. Call or write: Mr. William Keefer, Manager,
Professional Staff Relations, Bendix Computer Division, 5630 Arbor Vitae
Street, Los Angeles - 45, California. ‘

AN EQUAL OPPORTUNITY EMPLOYER

Bendix Computer Division [/ @

CORPORATION

CIRCLE 87 ON READER CARD
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SPACE TO WORK IN,

DIGITAL COMPUTER
SPECIALISTS

SPACE TO GROW IN

Thanks to the success of the NCR 315 Electronic Data Processing System, the
company’s Electronics Division in Southern California has tripled in size in less
than two years. NCR is now planning new, advanced digital computing systems
for commercial use. To imaginative engineers who like to work on something new,
the Division offers spacious, air-conditioned facilities to work in—solid, well paid

careers to grow in.

Among the top career opportunities are:
COMPUTER DESIGN ENGINEERS

Position entails systems and logical design
of new general-purpose digital computers,
product-development aspect. EE degree
and experience in logical systems design
and circuit development required.

TRANSISTOR CIRCUIT
DESIGN ENGINEERS

Design and analysis of transistorized digi-
tal circuits to optimize digital circuits for
all production equipment. BSEE plus a
high degree of analytical ability required.

ELECTRO-MECHANICAL
PRODUCT ENGINEERS

To provide re-design and manufacturing
liaison support. Position requires BSME
degree.

MECHANICAL DESIGN ENGINEERS

Position requires BSME plus a high de-
gree of analytical ability and experience
in designing electro-mechamcal and simi-
lar systems.

SYSTEMS EVALUATORS

Perform evaluations from user’s standpoint
to rate our equipment against that of com-
petitors. Position requires a broad back-
ground in the commercial application of
digital computers. Mathematics and busi-
ness administration background preferred.

110

SYSTEMS ENGINEERS

Work in concept stage to specify over-all
systems for computers. Either mathematics
or EE degree plus knowledge of logical de-
sign required.

INFORMATION RETRIEVAL
SPECIALISTS

Creative senior systems engineers for new
photochromic micro-image techniques.
(These allow 40,000:1 area reduction in
image storage.) Experience required in re-
lated areas, such as IR studies of microfilm
systems, to carry out long-term applica-
tions analysis and system design and
evaluation.

OTHER POSITIONS
Openings also exist for PROGRAMMERS
and FIELD SERVICE ENGINEERS.

INTERVIEWS AT FALL JOINT
COMPUTER CONFERENCE,
PHILADELPHIA, DECEMBER 46

For an appointment, please telephone the
Division collect or send a resume, includ-
ing training, experience, and salary history
to Ed Free, Personnel Manager.

ELECTRONICS DIVISION
1401 E. El Segundo Blvd.
Hawthorne (Los Angeles), California
PLymouth 7-1811
An Equal-Opportunity Employer

DATAMATION

B The appointment of Frank T.
Cary to the position of vice president,
field operations, has been announced

“by IBM’s Data Processing Division.

He will be responsible for the divi-
sion’s field operations, including mar-
keting, service and administration.
Previously, he was assistant director
of IBM’s corporate staff, and had also
been president of the Service Bureau
Corp. C :

W William R. Irion has joined Bat-
telle Memorial Institute -as a senior
mathematician in the computation
center, where he will work in the
development of programming systems
and study the use of computers in
scientific research.. He had previously
been associated with North American
Aviation in Los Angeles and Colum-
bus, Ohio. .

B Herbert F. Mitchell, Jr., has been
appointed vice president/advanced

. systems development by The Tele-

register Corporation. Prior to his new
position, he had been with Collins
Radio Co., where he worked on the
design of a stored logic communica-
tions processor. He has also been with
Honeywell and the Univac division
of Sperry Rand. A charter member
of ACM, Mitchell is also a member of
IRE and AIEE.

B Robert B. Gregory has joined the
Aeronutronic Division of Ford Motor

' Co., Newport Beach, Calif., as a sys-

tems engineer. Gregory was formerly
president of Associated Data Centers,
Inc.

W Frederick C. Davidson, Jr., has
been named supervisor of data ap-
plications at Sylvania Electric Prod-
ucts’ Data Processing Center, Camil-
lus, N.Y. Davidson had been super-
visor of systems and procedures for
the firm’s Electronic Tube Division
previously.

W Richard S. Beverly has joined 'the
staff of Planning Research Corp., Los
Angeles, as an associate in the firm’s
information systems division. He was
formerly associated with The RAND
Corporation, Thompson Ramo Wool-
dridge Inc., and ITT-Kellogg.

DATAMATION
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Meet the new,
LINE/PRINTER"

—with just
one moving
part in its

hammer drive!

November

1962

LINE /PRINTER and DISCfILE are trademarks of data products corporation

Lowest cost/highest reliability; that’s’
the essence of the new, medium-speed
LINE/PRINTER by data products
corporation. No need for hammer
adjustment. Ever. Hammer activation
is electromechanical, utilizing
permanent magnets and a coil

(in the tried-and-true tradition of the
dc motor), to activate a single moving
part: the hammer. Further minimizing
maintenance: no troublesome
clutches, brakes or mechanical latches
in either the hammer or paper
advance mechanisms.

More. 300-lines-per-minute rate and
standard series or parallel interface,
plus associated selection logic,facilitate
the dp/p-3300 LINE/PRINTER’S
application to all medium- and

data products corporation

low-speed digital computer systems
and permit on-line use with minimal
buffering. Other features: 10
characters/inch and 64 character
types; up to 132 columns in 12-column
increments; 6 lines/inch spacing; and
smooth paper feed on forms up to

19 inches wide.

Complementing the piscfiLe, TM
LINE/PRINTER is the second in a unified
line of technologically advanced data
input/output/storage equipments by
data products corporation. For detailed
technical data, write on your letter-
head to: data products corporation/
Room 211 /8535 Warner Drive/

Culver'City/ California/

837-4491.
111



" and incentive for advancement are waiting for

This network from Univac's Mathematics and Logic
Research Department consists of three binary
majority-decision elements, one of which has two
negated inputs. It produces any of the 16 possible
Boolean functions of binary inputs A and B. The
desired function is selected by control bits X; and
X,. This is demonstrated by substituting various
combinations of 0, 1, A, A for X;, X; each of the
16 possible combinations reduces f (A,B) to a dif-
ferent Boolean function.

Qualified applicants will find at Univac a

scientific climate ideal for the intellectual curi-
osity of the professional man. Opportunity

you in highly significant positions at Univac.
Be sure to investigate them at your earliest
convenience. '

IMMEDIATE REQUIREMENTS
ST. PAUL:

Scientific Programmers—

Business Systems Programmers

SAN DIEGO:
Military Systems Analysts—
Scientific and Real Time Programmers

These positions are San Diego based with
occasional short foreign assignments

Contact the office of your choice:

R. K. PATTERSON
Univac

Univac Park

St. Paul 16, Minnesota

WILLIAM LOWE
Univac

P.0. Box 6068 .
San Diego 6, California

UNIVAC

DIVISION OF S8PERRY RAND CORPORATION
MILITARY DBPARTMENT ¢ UNIVAC PARK + 8T. PAUL, MINN,

(An equal opportunities employer)
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Data Processing
Opportunities Bulletin

Shows the positions you could have in
the field of Data Processing.

FREE

Cadillac Associates, the nation’s largest executive
and professional placement service, represents the
majority of the nation’s top companies in Data
Processing. Their best jobs, at salaries from $6,000
to $75,000 appear in our monthly Data Processing
Opportunities Bulletin.

Both the Bulletin and our completely confidential
placement service are available to you absolutely
free of charge. Client companies pay our fees.

For your free Bulletin without any obligation,
circle Subscriber Service Card No. 90. Please use
home address only. ' :

LON D. BARTON

President
Cadillac
Associates, Inc.*

29 E. Madison Bldg.
Chicago 2, lllinois
FI 6-9400

*Where More Executlves Find Their Positions
Than Anywhere Else in the World

In Los Angeles— Lon Barton Associates 3275 Wilshire Blvd.

CIRCLE 90 ON READER CARD

COMPUTER
PERSONNEL

Pre-plan your interviews at the F.J.C.C.
Send your resume now for interviews in
Philadelphia. We and our client
companies will be set up to serve you

or .
Call us at the Sheraton Dec. 3-6 for

confidential interviews at your convenience

Systems Design
EDP Applications

Scientific Programming
Programming Research

$7000 — $20,000

Positions in Washington D.C. and other
areas are now being filled through
the placement organization specializing

in computer personnel
our charges and expenses are paid by employer

all inquiries treated confidentially

Send resume or name and address

J. M. BROWN, Director

SYSTEMAT

division of National Personnel Center
2446 Reedie Drive, Silver Spring, Md.
Area Code 301 949-4232

CIRCLE 91 ON READER CARD
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How can the motion in space of satellites and interplan-

etary vehicles be planned? STL is helping answer this
question. Its Computation and Data Reduction Center
and Systems Research Laboratory are performing space
kinetics work on most of the nation’s major space pro-
grams. Current projects include: Mercury, Gemini,
Ranger, Mariner, OGO, Relay and ICBM programs.

Computer Programmers, Numerical Analysts and
Applied Mathematicians will find interesting assignments
in space kinetics at STL’s Computation and Data Reduc-
tion Center. For more information on Southern Califor-
nia openings, you are invited to contact Dr. R. C. Potter,
One Space Park, Redondo Beach, California, Dept. M11,
STL is an equal opportunity employer. '

SPACE TECHNOLOGY LABORATORIES, INC.
a subsidiary of Thompson Ramo Wooldridge Inc.

Los Angeles . Vandenberg AFB » Norton AFB, San Bernardino - Cape Canaveral « Washington, D.C. *« Boston ¢ Huntsville « Dayton

ARS delegates: Los Angeles Interviews November 12-15, Call F. C. Nagel, DUnkirk 7-5138. Visit STL Booth 226.

CIRCLE 92 ON READER CARD



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-
jectory 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 pesitions are open: |

Applied Mathematician — PhD 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 initial 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.

RAYTHEON

An Equal Opportunity Employer
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world’'s smallest giant

That's us. The practically brand-new software outfit that's
still small—tightly integrated, fast on its feet, a bear for
work. And, giant—with capability built on our five key
people's 49 years' experience in modern computers. Led
by Dr. Walt Bauer, we want to help you solve your com-
puter systems analysis and programming problems. Or
welcome you to a rewarding career. Contact: Room 111

8535 Warner Drive [ Culver City / California /837-0158,

informatics inc.

For every installation needing
strength  and rigidity .

ELAFLOR

FREE-ACCESS FLOORING
There are several types available
. . . from the top they generally
look the same. Underneath, it’s a
different story. Visit an installa-

tion of any brand, lift a pangl, &
rock a pedestal. You’ll see the dif- S |
ference between ELAFLOR and 2=
the others. But, you can save lots §F
of time by referring to our litgra- s T
ture . . . the facts. and drawings ; o
are all there. *pat. App. For e &
e, 3
: L1
LISKEY& S LUMINUM, TINCL - ®
Friendship International Airport, Box o
506, Glen Burnie, Md.; Canadian Rep.— o
Cameron Windows (Aluminum) Ltd., =
142 Kennedy Rd. S., Brampton, Ontario
CIRCLE 63 ON READER CARD
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COORDINATOGRAPH: An eight-page
brochure offers a description of this
automated - X-Y plotter with digital
1/0. How the unit is utilized for lay-
ing out printed circuits, turbine blades
and airframe and marine lofting is
detailed. AERO SERVICE CORP,,

‘201 E. Courtland St., Philadelphia
-~ 20, Pa. For Copy:

CIRCLE 130 ON READER CARD

PRINTERS: All current models of com-
plete high speed printer systems man-
ufactured by this company are pre-
sented in a 12-page brochure. Also
described are typical systems devel-
oped for government and military use.
ANELEX CORP., 150 Causeway St:,

Boston 14, Mass. For copy:
: CIRCLE 131 ON READER CARD

330 DIGITAL CONTROL COMPUTER:
This color booklet gives examples
of the performance of the 330 and
describes analog inputs, digital inputs,
memory capacity, command structure,
program interrupt and outputs, etc., as
applied in the fields of primary met-
als, process industries and electric
power. TRW COMPUTERS CO.,
8433 Fallbrook Ave., Canoga Park,

Calif. For copy: .
CIRCLE 132 ON READER CARD

DIGITAL CIRCUIT MODULES: Product
descriptions, specification tables, sche-

. matic drawings, symbols, loading in-

formation, and data regarding equip-
ment related to the T- and CT-series
modules is offered in this 80-page
catalog. ENGINEERED ELEC-
TRONICS CO., 1441 E. Chestnut

Ave., Santa Ana, Calif. For copy:
CIRCLE 133 ON READER CARD

DIGITAL LOGIC: This 64-page catalog
describes the company’s digital prod-
ucts and services. Also included are
explanations of number systems, binary

~ logic and basic logic operations fun-

damental to an understanding of
Boolean algebra. The catalog has been
designed as an aid in the specification
of complete hardware assemblies.
DATA SYSTEMS DIV., HARMAN-
KARDON, INC., Plainview, L. 1., N.

Y. For copy:’
CIRCLE 134 ON READER CARD
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= | Y NEW LITERATURE

PERT: This report includes discussions
on the commercial uses of PERT, its
approach, its initial planning values,
and operating values. Charts and sta-
tistics are included. BOOZ, ALLEN &
HAMILTON, INC., 135 S. LaSalle
St., Chicago 3, . For copy:

CIRCLE 135 ON READER CARD

H PAC DIGITAL LOGIC MODULES: This
12-page brochure presents a full line
of compatible modules, including a
2,000-bit capacity recirculating mem-
ory PAC and a variable frequency
clock PAC. Technical descriptions,
specifications, logic diagrams, loading
rules, typical waveforms, packaging

About te be published...

L AING

Generul Editor PAUL W. HOWERTON,

VICE-PRESIDENT,

INFORMATION FOR INDUSTRY, INC.

CONTENTS INCLUDE:

‘INFORMATION SYSTEM THEORY AS THE FOUNDATION OF PRACTICAL DE-
SIGN — David C. Weeks, Assistant General Manager, Communication Sciences

Division, Information for Industry, Inc.

FILE ORGANIZATION: PRINCIPLES AND PRACTICES FOR PROCESSING
AND MAINTAINING THE COLLECTION —Pauline Atherton, Assistant Director,
Documentation Research Project, American Institute of Physics

INDEXING IN DEPTH: PRACTICAL PARAMETERS —John C. Costello, Jr.,

Jonker Business Machines, Inc.

OP TIMIZING INFORMATION SEARCHES - John L. Garland, International Busi«

ness Machines Corporation

FEEDBACK FROM.THE USER: SINE QUA NON — Wayne Campbell, Chief Li-
brarian, Scientific Library, U.S. Patent Office, U.S. Department of Commerce

THE ROLE OF THE INFORMATION SYSTEM EXECUTIVE — Terence G.
Jackson, Jr., Economic Historian, Stanford Research Institute

ORGANIZATION Foiz A SCIENCE INFORMATION SERVICE —Lowell H.
Hattery, Director, Center for Technology and Administration, The American

University

SELECTION AND TRAINING OF INFORMATION CENTER PERSONNEL -
John Sherrod, Chief, Science and Technology Division, The Library of

Congress

CRITERIA FOR TOTAL INFORMATION SYSTEM EVALUATION — Paul W,
Howerton, Vice=President, Information for Industry, Inc.

192 pp.

illustrated $6.00

SPARTAN BOOKS

6411 CHILLUM PLACE NW ' o

WASHINGTON 12. D o4

CIRCLE 61 ON READER CARD
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NEW LITERATURE . . .

techniques and auxiliary equipment
are given. COMPUTER CONTROL
CO., INC,, 2251 Barry Ave., Los An-

geles 64, Calif. For copy:
CIRCLE 136 ON READER CARD

1620 PLOTTERS: The use of digital in-
cremental plotters for graphing data
output of 1620s is the subject of this
brochure. Also described is the hook-
up of plotters to the output unit
through use of an adapter. Specifica-
tions of these plotters are given.
CALIFORNIA COMPUTER PROD-
UCTS, INC., 8714 E. Cleta St., Dow-

ney, Calif. For copy
CIRCLE 137 ON READER CARD

COLLECTADATA 30: Highlighted in this
36-page booklet is the operation and
components of a riew data collection
system. Also included are descriptions
of various transmitters, badge reader,
receiver console, control console and
cable system. FRIDEN, INC., PRO-
MOTION PLANNING DEPT., 97
Humboldt St., Rochester 2, N.Y. For
copy: ,
CIRCLE 138 ON READER CARD

ORTHOLOG COMBINER: = This bulletin
highlights a magnetic tape editing
system and describes how the com-
biner generates a’ single composite

tape from the best data contairied on
pairs of tapes. TECHNICAL PUBLI-
CATIONS, GULTON INDUSTRIES,
INC., 212 Durham Ave., Metuchen,

N. J. For co
pYy:
CIRCLE 139 ON READER CARD

G-20 PROGRAMMING SUPPORT & SERV-
ICE: This illustrated bulletin describes
customer services for users of the G-20
including systems analysis, -applica-
tions, programming systems, program
testing, Users Organization, program
library, manuals, personnel training
and equipment support. BENDIX
CORP., COMPUTER DIV., 5630
Arbor Vitae St.,, Los Angeles 45,

Calif., For copy:
CIRCLE 140 ON READER CARD

TRACKLOK: This booklet contains a
description of a new accessory to be
used for redundant predetection re-
cording systems. A summary of the

. method wused in controlling skew

through electrically variable delay
lines is presented. MINCOM, 2049
S. Barrington Ave., Los Angeles 25,

Calif. For copy:
CIRCLE 141 ON READER CARD

MAG TAPE SYSTEM: The DR-2700 is
the subject of this four-page bulletin.
Included are discussions on the trans-
port, vacuum and auxiliary tape
storage, read and write electronics,

magnetic heads, features and gen-
eral specifications. CONSOLIDATED
ELECTRODYNAMICS CORP., 360
Sierra Madre Villa, Pasadena, Calif.
For copy: '
CIRCLE 142 ON READER CARD

BLOCK READERS: An eight-page bro-
chure describeés automatic program
control using the block concept, spec-
ifications for 11 block readers, typical
applications and other accessory equip-
ment which includes automatic tape
spoolers, a tape preparation center,
and a program simulator. ELEC-
TRONIC ENGINEERING CO. OF
CALIF., SALES DEPT., Box 58,

Santa Ana, Calif. For copy:
CIRCLE 143 ON READER CARD

SOLID-STATE CIRCUITS: The sixth vol-
ume in the Computer Basics Series
presents a practical treatmient of arith-
metic and transistorized logic circuits,
and magnetic core devices. Cost of
this 224 page book is $4.95. HOWARD
SAMS & CO., INC,, 1720 E. 38th
St., Indianapolis 6, Indiana.

DESK-TOP ANALOG COMPUTER: A 12:
page booklet includes descrlptlons and
illustrations of the basic TR-10 com-
puter, the mterchangeable plug-in
components, and accessories. A sec-
tion on the prepatch panel and de-
scriptions on how the computer can

(with B.S. plus minimum
of 2 years 704-7090

gorm'an —_ gmfﬁng

experience)

DOUGLAS s

offers you outstanding career
opportunities in the following fields:

Scientific Applications

Data Processing Applications

Operating Systems Design

Programming Research
Please forward resume to F. V. Edmonds,
Chief, Engineering Personnel Section

DOUGLAS AIRCRAFT COMPANY

3000 Ocean Park Boulevard
Santa Monica, California

An equal opportunity employer
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Staffing Consultanis to the Compu!e} Indusiry

PROGRAMMERS—MATHEMATICIANS
ENGINEERS—PHYSICISTS
MARKETING—SALES

We serve the major Research and Development, Oper-
ations Research and Data Processing industries
throughout the United States offering career oppor-
tunities within a broad scope of engineering dlScl-
plines and talents.

For exceptional professional and financial
advancement possibilities, we invite you to
explore the area most appropriate to your
experience and professional objectives.

‘All expenses are paid by our client companies.

IF YOU PLAN TO ATTEND THE

FJCC

IN PHII.ADEI.PHIA WE INVITE YOU TO
VISIT US IN OUR SUITE AT CONVENTION
HEADQUARTERS, SHERATON HOTEL,

PHONE

LO 8-7466

or mail your resume to dur Washington office;
519 Shoreham Bldg., Washington 5, D.C.

Computer Staffing Consultants

CIRCLE 94 ON READER CARD
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The pa"yo‘ff,s" ”a.r-ev_ kr}_o'w.n} ~ The Sc:ssors P-a‘p.tle.'“ R’o:(';k._‘ game '.: méﬁ;x* ;

) Now'é"_Gam.e T'heo'i'y: énéljs{,is'{cénj be pérfdrmed".;‘ l.'té:b‘bjéc'tv_'ive_ Ai's”.:_tpv.ri_é:inSWe}'jthé}- ,q_uest:ibnk off:jhow peé:;f 10’ p’ll'ay -'thé:;g‘aj‘rﬁé M
o Stratggy 'op'tiqns in’ real-life conflicts aré e_a’*é‘éed-i_ng’ly mo'r_ev.‘.rcjdmpl‘éj).(’,‘v ‘:'l,'o‘rSéllééf'_théif_o'ptiméi "t:olil_rse_éjf action is thé_ majormove
E in our 'globél game. To»t'his"énd do our,:enginee'rs 'd'.e"sAi‘g»n' ¢orjimand? an”c'j:cldﬁfroi systemstodayfor ti'or.r'\p::r‘réwi’sb;b)fféns‘i\{e"énqif
" defensive moves. ows If you seek to devote your .scientifié,;s.kil'ls for deterhriinvi'ng long-range strategies and their associated
téctical'systems, you will find us genuinelyrecebtive to your originél thinking. e=o Engineers, mathematiqians, and ;cientisté '
Ore cordially invited to apply. A good first move would be to send your résumé to Mr. Harry M. Laur at 6700 Eton Avenue,

Canoga Park, California. He will counter with an immediate response. e=e Litton Systems, Inc. is an equal opportunity employer.

[B LITTON SYSTEMS, INC./ DATA SYSTEMS DIVISION ADIVISION OF LITTON INDUSTRIES

*Williams, J. D., The Compleat Strategyst
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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 engineers in its Particle Accelerator
and Electronics Divisions. Argonne is located in the suburban
Chicago area, 25 miles southwest of the Chicago Loop.

B.S., M.S. and Ph.D. electrical engineers with three or more years’
experience in one or more of the following areas required:

Scintillation and Solid Siate Spectrometry

Analog devices such as linear amplifiers and gates
Pulse mulitipliers 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 devices

Nanosecond Devices

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

" Muiti-fold coincidence- ant|c0|nC|dence circuits

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

High voltage pulsers and oscillographic devices
Electron bailistics devices

Hodoscopes and other counter arrays

Ultra Precise and Stable Nuclear Electronic Devices

Programmable and manually variable high voltage and magnet current
supplies

Mass spectrometer instrumentation

Electrometer and other low level measuring, indicating and control
devices

Reactor and accelerator control and safety devnces

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

Function generators and feedback control devices

Data Processing and Recording

L]
L4

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-dimensional analyzers
Multi-scalers and time analyzers

Analog computers \

Other Areas

High voltage (500 KV) rectifiers and/or components

Analog and digital pulse circuit design

Transistor data transmission, processing and recording devices
Feedback measurement, indicating, and control devices
Wide-band and low noise amplifiers

Radiation detectors and associated mstruments

ngh stablllty high voltage devices

Migonne

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 Opportunity Employer

CIRCLE 96 ON READER CARD

NEW LITERATURE .

be expanded for solving complex prob-
lems are also offered. ELECTRONIC
ASSOC., INC., Long Branch & Nab-
eral Aves., Long Branch, N.]J. For

copy: -
. CIRCLE 144 ON READER CARD
ANALOG TO DIGITAL CONVERTER: This

brochure describes in block diagram
form the basic operation and theory
behind the A to D converter. DAY-
STROM, INC., TRANSICOIL DIV,
Worcester Penna For copy:

CIRCLE 145 ON READER CARD
PROJECTION READOUT: This illustrated
catalog on one-plane rear pI‘O]eCthIl
readouts includes descriptions of stand-
ard readouts with maximum character
sizes from %" through 3%”, bina-view
self decoding readouts, and cue indi-
cator switches with push-button dis-
play screens.
TRONIC ENGINEERS, INC., 5528
Vineland Ave., N. Hollywood, Calif.
For copy: v

CIRCLE 146 ON READER CARD
AUXILIARY EQUIPMENT: This 80-page

illustrated catalog contains informa-
tion on the company’s line of data
processing auxiliary equipment in-
cluding binders, reel handling and
storage equipment, and card reference
equipment. TAB PRODUCTS CO.,
550 Montgomery St., San Francisco

11, Calif. For copy:
CIRCLE 147 ON READER CARD
RELAY CODED CONTROL SYSTEM: The

Rolkode solid- state system which
operates over two channels of fre-

quency shift carrier is presented in.
_ this 16-page development sheet. Sys-

tem ratings, coding, counting prin-
ciples, and electronic equipment used
with " Rolkode are described. GEN-
ERAL RAILWAY SIGNAL CO., P.O.

Box 600, Rochester 2, N.Y. For copy:
’ CIRCLE 148 ON READER CARD )
REED RELAYS: Information on Dunco

encapsulated and magnetically
shielded basic reed relays, pulse reed
relays, crosspoint reed relays, mag-
netic latch relays, infinite margin reed
relays and crystal can reed relays is
given in this 12-page catalog. STRU-
THERS-DUNN, INC,, Lambs Rd., Pit-

- man, N.J. For copy

CIRCLE 149 ON READER CARD
DIGITAL PLOTTING: This four-page

brochure is on the use of digital in-
cremental plotters for graphing data
output of 1620s. Specifications and il-
lustrations are given. CALIFORNIA
COMPUTER PRODUCTS, INC,,
8714 E. Cleta St., Downey, Calif. For

copy:
IRCLE 128 ON READER CARD
SCIENTIFIC COMPUTER: This bulletin

includes features, specifications and
a discussion of supporting software
for the 225. GENERAL ELECTRIC
CO., COMPUTER DEPT., Deer Val-

ley Park, Phoenix, Ariz. For copy:
CIRCLE 129 ON READER CARD
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Sales and

Systems Service
Representatives

Instructors

ROW

Sales and
Systems Service
Representatives

Programmers

GROW

with the
Programming
Systems Division

of Honeywell EDP.

The Programming Systems Divi-
sion of Honeywell EDP is one
of the first software-based divi-
sions in the computer industry.
With their own specially con-
structed facility in suburban
Boston, Honeywell programmers
engage in assignments involving
the design and development of
COBOL, FACT, ALGOL - type Com-
. pilers, Executive Routines, Sci-
entific Libraries, and other
advanced software packages.

Backed by the Honeywell Cor-
poration’s 75 years of technical
management experience, we've
created and produced a growing
line of business and scientific
digital computer systems that
include the H800, H400 and
H290. Earlier this year our
powerful new computer system,
the H1800 was announced, Com-
patible with the H800 and H400,
it has broadened and deepened
the software production require-
ments of our Programming staff
.and has helped create many
new additional career opportuni-
ties for Honeywell Programmers.

Opportunity to join our staff
exists in the following
departments:

Scientific Programming
Automatic Programming
Previous experience is
necessary in the pro-.
gramming of scientific
and engineering prob-
lems.

In addition to modern employee
benefits Honeywell offers a lib-
eral tuition-support program. Re-
location expenses will be paid.

Address your resume to:
MR. JOHN O’'SULLIVAN
Employment Supervisor
Programming Systems Division

60 Walnut Street, Dept. 687
Wellesley Hills 81, Massachusetts

Honeywell

GROW

with the

Federal Systems
Marketing Division
of Honeywell EDP.

Several career positions are
available in Washington, D.C.
and other areas throughout the
United 'States, The tremendous
acceptance of our H800, H400
and H1800 systems for govern-
ment-scientific applications has
made us one of the fastest
growing marketing teams within
the Honeywell corporate struc-
ture. Ideally, the men selected
for these new positions will
have knowledge of the scientific
applications of large-scale com-
puter systems, with experience
in programming, sales or data
processing. In addition, experi-
ence or proven interest in work
involving the requirements of
Federal Government, its agencies
or similar large-scale customer
will be considered particularly
advantageous.

Sales Representatives

Will be expected to represent.
us effectively in- proposals to
government accounts. Knowledge
of scientific applications, using
large-scale systems is required.

Systems Service

Representatives

Will assist in sales effort by
contributing technical systems
design support and will aid
Honeywell customers in plan-
ning, programming and installing
systems. These assignments are
in Washington, D.C. and through-
out the U.S..Relocation expenses
will be paid.

Address your resume to:
MR. DONALD BROSNAN

Sales Manager

Federal Systems Marketing Div.
1801 North Moore St., Dept. 686
Arlington, Virginia

Honeywell
@ Eluciouic Dt Proesssivg

with the

Education

Division of

of Honeywell EDP.

Recognized as the company
that is setting the pace in
the digital computer field,
Honeywell EDP 'is one of
the fastest-growing divisions
in the Honeywell Corporation.
The Education Division of
Honeywell EDP has kept pace
with this growth, creating
unequalled opportunity for
advancement and increasing
responsibility for qualified
men.

As an instructor, you will
generate manuals and other
forms of information con-
cerning the application and
utilization of Honeywell digi-
tal computer systems. You
will conduct extensive train-
ing programs for Honeywell
personnel- and customers.
You will teach programming
theories and techniques and
impart a knowledge of EDP
equipment and applications.
The diversity of work to be
done, and the continuing
growth of Honeywell EDP,
makes it possible for men
with various experiences in
EDP to qualify as Honeywell
instructors. Particularly ap-
propriate experience would
be in: tape computer pro-
gramming; compiler develop-
ment; digital computer
systems’ sales or servicing;
engineering-oriented familiar-
ity with EDP systems.

In addition to periodic salary
reviews and modern working
conditions, Honeywell offers
a tuition assistance program
which may be used at any
of the 38 universities and
colleges in the Greater Bos-
ton area, and a working
environment which allows
for unlimited career
advancement.

Address your resume to:
MR. JOHN O’SULLIVAN
Employment Supervisor
Education Division

60 Walnut Street, Dept. 684
Wellesley Hills 81, Mass.

Honeywell
@ Ebuctiouic Vata. Procsssivg

GROW

with the
Commercial
Marketing Division
of Honeywell EDP.

The tremendous acceptance of
Honeywell’s second-generation
business and scientific digital
computer systems has created
once-in-a-career opportunities for
. men with experience in business
systems and procedures, pro-
gramming and systems
installation,
As a member of Honeywell EDP's
Commercial Marketing Division
you will be part of one of the
fastest growing marketing teams
in the computer industry. The
continued rapid growth of the
division allows you the oppor-
tunity to advance your career
“at a pace which is only limited
by your own ability and ambition.

Sales Representatives

Will represent us effectively at
all levels of customer manage-
ment and be required to make
sales presentations, prepare de-
tailed proposals, and demon-
strate qualities of initiative and
leadership. Knowledge of busi-
ness and scientific applications
using computer systems and
expressed interest in sales is
required.

Systems Service

Representatives

Will assist in sales effort by
contributing technical systems
design support and will aid
" Honeywell customers in plan-
ning, programming and installing
systems. Should have program-
ming and systems analysis
experience on magnetic tape
computers.
Assignments are available
throughout the U.S. Relo-
cation expenses will be
paid.
Address your resume fto:
MR. JOHN O'SULLIVAN
Employment Supervisor
Commercial Marketing Division
60 Walnut Street, Dept. 685
Wellesley Hills 81, Massachusetts

Honeywell
Elstiowie Dt ‘inmm%

Opportumtnes also exist in other Honeywell Divisions coast to coast. Send .resume
H. E. Eckstrom, Minneapolis Honeywell, Minneapolis 8, Minnesota. An equal
opportumty employer.




You'll rest easy if your data processing
system is resting on

FREE-ACCESS
Designed and engineered to your specifications,
Haskelite Plymetl Free-Access Floors provide

unobstructed level surfaces with easy entry to concealed
wiring, heating and air-conditioning systems

Adjustable pedestals provide strong structural support and permit proper floor leveling

PLYMETL UNITES THE BEST QUALITIES OF WOOD AND METAL

> vmyl edge banding surrounds panels;
no electrical feedback, no expense of grounding

¥ vibration-resistant construction

% flat, smooth surfaces

v moistureproof fabrication

% dimensional stability and stiffness—high impact resistance

¥ fire-resistant protection

v sound-deadening insulation

Plymetl Free-Access Floors are specifically designed for eco-
~ nomical 1nstallation. Cables, piping and ducts can be run in

any direction under the raised decking—eliminating costly

runways. Plymetl floors can be installed on virtually any type

subfloor. Standardization and interchangeability of basic

components permit alteration, dismantling and reassembly

at a new-site with minimum time

and effort. Plymetl panels can be

fabricated with vinyl tile or other

coverings of your choice.

—— ————1
P! i i i -
Hgg?: send information on Haskelite Free-Access : EVANS

Hallmark of Quality Products

|

l I PRODUCTS

| NAME TITLE | COMPANY

| COMPANY I 2405

| ADDRESS | HASKELTE DIVISION
L] GRAND RAPIDS, MICH.

CIRCLE 64 ON READER CARD
120

SYSTEMS ANALYSTS

Broad experience in military data proc-
essing systems. Will be involved in user
requirements analysis, system design,
proposal preparation, operational pro-
cedures, test planning. 5-10 years’ ex-
perience.

PROGRAMMERS

Systems programming for real time sys-
tems; executive control, diagnostic sys-
tems, . compilers and assemblers, utlhty
routlnes, data retrleval 2-5 years’ pro-
gramming experience.

SOUTHERN CALIFORNIA

Finest modern facility overlooking

Southern California’s leading water
recreation area.

Ideal smog-free climate

Uncongested suburban living

40 miles south of Los Angeles

Send resume or call Mr. G. E. Gerner,
collect, ORiole 5-1234, Ext. 2133.

An equal opportunity employer.

AERONUTRONIC

DIVISION
FORD MOTOR COMPANY

Ford Road, Newport Beach, California

CIRCLE 99 ON READER CARD

DATA PROCESSING
EMPLOYMENT SERVICE

A Graebner Agency

Our 17th Year

OUR EXPERIENCE in this field is well es-
tablished. Our DATA PROCESSING
division was formed because of the vol-
ume of our activities, and is designed to
concentrate all of its efforts on career
opportunities in the fast-growmg com-
puter industry.

FAST-GROWING COMPANIES within this in-
dustry are our specialty. Advancement
is rapid and the potential outstanding
with these younger companies.

* A BROAD RANGE of positions at various lev-

els of experience and salaries are cur-
rently available. They include:

* PROGRAMMERS » SYSTEMS ANALYSTS
« | S R SPECIALISTS » SALES ENGINEERS
» DATA PROCESSING EXECUTIVES .
Salaries: $7,000 to $25,000
Mr. E. Mason, Manager, will attend the Fall
Joint Computer Conference, Philadelphia, Pa., .

December 4-6th. Appointments can be arranged
for Conference dates.

_Come In, Write or Call:

DATA PROCESSING

EMPLOYMENT SERVICE

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

e

CIRCLE 84 ON READER CARD
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~ 5000 Rolls
N/ . *
1.5 mil Mylar* base
) Dimensions: Y, inch wide x 2400’ long
Packaging: Bulk packed on plastic hubs
. Will Sell: As is
Note: Originally manufactured and
: pre-tested for digital use,
this recording tape is also
suitable for analog recording g § CAREERS IN | #
applications . %g COMPUTERS g,? %é

Price: ) $3.95 '

Boxes: Available in lieu of bulk Logical Design Engineers — To work on the proposal, speci-
packing by adding 30 cents fication, and logical design of EDP systems. Two or more
to price per roll. years of related experience is required in digital systems

Minimum Order: 50 rolls ;glafming and specification, detail logical design, or systems

Note: Will consider rewinding on IBM ?Slg_n' . .
or NAB reels. Circuit Design Engineers — To work on design of transistor
Mail Order T and/or magnetic circuit for computers.

ail Order To: 3
MARKETING SERVICES NETWURK systems Englneers —To develop and analyze complete dlgltal
computer systems requirements, from source information to
444 MADISON AVENUE final disol L o -
. NEW YORK 22. NEW YORK na. .dlsp ay, 'contro', printed and/or .other output. Will
’ coordinate logical, circuit, and mechanical design effort on
*DuPont T.M. new systems and develop technical performance and cost
' information.
CIRCLE 66 ON READER cARD Microminiaturization Engineers — To develop microminiatur-

ization techniques applicable to commercial EDP equipment
as well as special applications in military computers.

PROCESS T1pE . Electro Mechanical Engineers —To work on the design of

00009 | small mechanisms for the development of high-speed printers,
optical readers, paper tape handlers, disc files, card punches
and readers.

Design Processing Engineers — To formulate and implement
plans for improved design processing systems. Experience in
design automation, computer design, programming, work
flow analysis and application of data processing techniques
to production documentation of engineering development.

Chief Engineers — Experienced in technical management of
complete digital computer development programs.

Digital Computer Engineers — Airborne system and detail
digital computer experience required. Must possess intimate
knowledge of digital computer techniques as applied to closed
loop logic control systems and methods of test and computer
systems verification.

Contact us during the F.J.C.C. at the Sheraton
. Also ... TOTAL elapsed and functional (productive Hotel in Philadelphia, December 4, 5, 6 to review
processing) times appear on tamper-proof visible career opportunities.
read-outs...all in hours...tenths...and hundredths.
NEW ...STANDARD INSTRUMENT PJ2 PRINTER Professionals whose backgrounds are in the abvve areas please submit

complete resume with salary requirements to either our Boston or New
York office. Relocation expenses and our fees, paid for by client companies.

IDATAINIAN

‘ A S S O C 1 A TE S

N " 3
\) ( INSTRUMENT CORPORATION -
Standurd 657 BROADWAY, NEW YORK 12, N. Y. PER S ONNEL ;C ONSULTANTS

gives you the complete, accurate story on every job
...and at low cost.

Write for full information regarding your systems requirements to: D-11

-  Represented only by 120 BOYLSTON ST. 30 EAST 42ND ST.
MONITOR SERVICE CORP. ~ DATA-TIME CORP. BOSTON 16, MASS. NEW YORK, N. Y.
| 4235858 MU 7-6330
CIRCLE 67 ON READER CARD CIRCLE 300 ON READER CARD CIRCLE 304 ON READER CARD
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Should | YOU | join...

today’s fastest moving computer organization?

The answer is VES i

|
u}

0

- MARKETING:

ENGINEERING::

You want a hand in today’s most important computer developments
You want a chance to use ALL of your abilities
You want stimulating work in an exhilarating atmosphere

You have outgrown your job and your opportunities

You have proven ability in any of these areas...

Sales = Programming Systems Design « Systems Analysis
. Training - . .Technical Writing . -
Large-S'calve Data Systems .= Memory Development

. Logic Design . = - Circuit Design . -

SEND YOUR RESUME in confidence to: F. E. Bradley, Professional Em.ployment

122

PHILCO

A SUBSIDIARY OF MOJOT%WW%

COMPUTER DIVISION -
3900 Welsh Road, Willow Grove, Pa. Phone: 215—0L 9-7700

AN EQUAL OPPORTUNITY EMPLOYER

CIRCLE 301 ON READER CARD
DATAMATION
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CAAMPUTER

PR GRAMMERS

REAL TIME SYSTEMS DESIGN AND IMPLEMENTATION

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 interested in
the following areas should apply:

e Real Time System Design

¢ Information Storage and
Retrieval

e Problem-oriented Languages
¢ Systems Programming

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

Senior members of MITRE’s Technical Staff
will conduct interviews in Philadelphia during
the fall Joint Computer Conference, December

3 through 6. If an interview will be inconven- -
ient, inquiries may be directed in confidence to

Vice President — Technical Operations, The
MITRE Corporation, Post Office Box 208,
Dept. ML9, Bedford, Massachusetts.

THE

- MITRE

C O R PORATION
An Equal Opportunity 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.

" 120 BOYLSTON ST.

- CIRCLE 82 ON READER CARD
November = 1962

Senior Programmers — Analyze and program computer solu-
tion of scientific and data processing problems in guidance,
process control, trajectory analysis, statistical problems in
fire control, signal processing, numerical analysis, inventory

. and production control. B.S.E.E., Math., or Physics.

Gomputer Programmers — For real time programming analysis
and development. To develop compilers, problem oriented
computer language and advanced programming systems.

Applied Mathematicians — To work on the application of com-
puters to complex numerical problems.

Technical Writers — To prepare technical sales bulletins, in-
struction manuals, reports and other materlal on the subjcct

- of electronic data processing.

Commercial Programmers — To develop business programs
using detail block diagrams and symbolic language. Will
test and debug individual programs and modify existing
programs as necessary.

Computer Sales Engineers — Digital computer experience in
sales, engineering or applications programming.

Educational Specialists — To develop comprehensive courses
to train personnel for the optimum performance of a data
processing system. :

Information Systems Engineers — Numerical analysis, error
analysis and mathematical model construction in the syn-
thesis of weapons and information processing systems. Design
and specification of data processing systems program. M.S.
in Math or Physics.

Operations Research Analysts — Experience should be in the
use of operations research, in the apphcatwn of mathematics
to complex problems, in war gaming, in simulation and/or
Monte Carlo techniques.

Contact us during the F.J.C.C. at the Sheraton
Hotel in Philadelphia, December 4, 5, 6 to review
career opportunities..

Professionals whose backgrounds are in the above areas please submit
complete resume with salary requirements to either our Boston or New
York Qﬁce Relocation expenses and our fees, paid for by client companies.

ID AT A IV A N

A S s OC1ATE S
PERSONNEL CONSULTANTS

30 EAST 42ND ST.
NEW YORK, N. Y.

BOSTON 16, MASS. )
MU 7-6330

423-5858

CIRCLE 302 ON READER CARD CIRCLE 305 ON READER CARD
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FOR SALE: ANELEX

“OFF LINE” HIGH SPEED PRINT
STATION SERIES 56-160. Will accept
IBM 729 Mod II Magnetic Tape Unit
Input recorded at 200 or 556 characters
per inch. Print rate 667 or 1000 llnes per
minute. Built-in test and error detec-
tion circuitry. All-transistor control.
circuit. Accepts slngle or multiple forms
varying in width from 4 to 20 inches,
as well as payroll checks and labels.
120 print columns, spaced'at 10 per inch.

Vertical spacing, 6 lines per inch. 49
printable characters. Manual or pro-
grammed mode for paper positioning.

All special voltages required are inter-
nally generated. Is under current main-
tenance contract with ANelex Corpora-
tion. Less than two years old. For fur-
ther information, write William B.

Cavanaugh, c E I R INC.

One Farragut Square South
Washington 6, D. C.
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Get full details on the PBA4O al the FJCC: BOOTHS 145-148

PACKARD BELL BREAKS 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
which is establishing a new plateau in the technology.

“THE COMMON-LANGUAGE GOMPUTER™

\

/

Condensed Specifications

DUAL MEMORY

Main Memory: Size................... 4096 words expandable to 28,672 ‘
Speed. ... il 5 microseconds cycle time
WordLength.................. 24 bits single precision

36 bits expanded precision

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

INPUT-OUTPUT —Typewriter, and choice of paper tape, éards, 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)

add L e 1 to 11 microseconds
subtract ... ... e 3 to 13 microseconds
multiply ... 25 to 33 microseconds
divide ..o e A7 to 57 microseconds

FOR FULL INFORMATION ON THE PB440 WRITE:
b rackard Bell Compputer

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

80°C range

without
compensation

i

Bx{ra wide lemperature ranue al n exira cost

Ferrites with new low coefficients-of-temperature have enabled Ferroxcube to develop memory- cores with extended
operable temperature ranges—at the same price as regular ferrite cores. The new cores will operate over any 60°C
to 80°C temperature range without drive compensation within their total operating range of —60°C to +160°C.
Planes and stacks can now be produced without fear of spot heating or regard to ambient conditions. Because these
cores are non-magnetostrictive, they can be rigidly encapsulated for ruggedization.

Send for complete technical information

FERRDXCUBE '.

CORPORATION OF AMERICA/SAUGERTIES N.Y.

D ENGINEERING CHALLENGE: we need aggressive young engineers to help direct our expansion. Engineering openings exist
for: Computer Component Applications, Digital Circuit and Memory System Design, Ferrite Applications, Non-linear Resis-

tor Circuit Design and Applications. Expenenced men preferred, but not essential. E.E’s. with imagination are invited to
contact us for details.
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