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Who knows enough about memories to make this and 39 other models? AMPEX.

Only Ampex brings you such a wide range of core cycle in 6 microseconds. The RQL, RQA and LQ each
memories—with cycle times from 24 to 1.5 micro- with a 32,768 word capacity and memory cycles in 6,
seconds and capacities from 128 to 32,000 words. 5 and 1.5 microseconds respectively. These are only
These memories have the flexibility needed five of the 40 models of memories from
for random access applications or high speed Ampex. And still more are yet to come. For O
sequential or buffer operation. Examples? data write the only company providing tape
The RB with a capacity of 1024 words and a and recorders for every application: Ampex
memory cycle in 8 microseconds. The RVQ Corp., 934 Charter St., Redwood City, Calif.

with a capacity of 4096 words and memory r—E—————u Sales, service engineers throughout the world.
CIRCLE 1 ON READER CARD
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CORE MEMORIES
with unique logic flexibility

Coincident current 3C Core Memories are all solid state, have true
logic flexibility. They mdte well in a system because they are
tailored from an extensive line of standard 3C modules. Operating
margins are broad. Model pictured stores up to 130,000 bits,
with word lengths of 6 to 40 bits. Read-write cycles are 5 to 10
usecs. You select features. Example: 3% to 6 usec split-cycle
operation. Another: power supply test switch marginal checking.
No extra charge. for these features. Memory self-checking is
extra, but not much. Other features, other capacities ovouloble.
Experience? Three and one-half years. Quality? It goes deep.

COMPUTER CONTROL COMPANY, INC.
983 CONCORD ST., FRAMINGHAM, MASSACHUSETTS » 2251 BARRY AVENUE, LOS ANGELES 64, CALIFORNIA

CIRCLE 4 ON READER CARD



DATAMATION



RCA ADDS NEW
SCIENTIFIC CAPABILITY
TO THE LOW COST,
HIGH CAPACITY 301

RCA’s 301, today’s best investment in low-cost com-
mercial EDP, is now the best buy for commercial and
scientific computer power at low cost.

TOTAL EDP CAPABILITY. The new RCA 301 gives you
total EDP capability. With this capability you get greater
efficiency for your rental dollars, can schedule time for
both technical and business assignments. Use the 301 for
all your routine EDP business accounting needs. And
‘use it for statistical, analytical and control problems.
Assign mathematical tasks to the new 301 and free
professional time for creative work.

MANY NEW WAYS TO USE RCA 301. Open up new possi-
‘bilities in your day-to-day data processing with this new
301. For instance—replace several smaller, less efficient
computers with one 301. Or—if you have conflicts with
time-sharing a large computer, give critical departments
their own 301. Or—if you have an outdated computer
that’s slowing down work, replace it with a 301. You may
well save half the cost to do the same job!

EXTENSIVE SOFTWARE COVERAGE. RCA makes avail-
able a variety of scientific sub-routines—for matrix
operations, linear programming, statistical analysis,
curve-fitting, double precision floating point, ete., plus
Scientific and Bell Interpreter systems and UMAC
(an Algebraic Compiler which employs Fortran mathe-
matical statements).

Check the specifications below and find out what the
new 301 features can do for you. Then contact RCA
Electronic Data Processing, Cherry Hill, Camden 8, N.J.

« An entire family of new fast  storage of operands and for address
circuitry arithmetic instructions,  field modification.

including: « Approximately 6000 floating or

fixed point ) fixed point eight digit add/subtract

floating point and 2000 floating or fixed . point

. . . multiply/divide operations per

16 digit accumulator manipulation  ggeqnd. (With 2 digit exponent in
and shifting facilities floating point.)

o This new instruction format e Three index fields for address
allows the use of bit indicators for  modification. :

The Most Trusted Name
in Electronics

®
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THEY USE
POTTER

printers for the

POLARIS

Missile Check-out &
Navigation Systems

The Polaris missile tactical and
readiness check-out system
and the navigation system op-
erate on a round - the - clock
schedule to achieve extreme
accuracy.

Potter M3366 high speed print-
ers and associated electronics
were chosen for these demand-
ing systems to provide fast,
accurate print-out of computer
data. :

These rugged militarized
printers provide optimum re-
liability at rates exceeding 300
lines per minute in 20-column
format.

Potter produces a variety of printers with speeds
up to 1000 alpha numeric lines per minute and a
range of 20 to 160 columns. Information and speci-
fications on a model for your particular application
are available on request. Write today.

O

POTTER INSTRUMENT CO., INC.
Sunnyside Boulevard « Plainview, New York

CIRCLE 6 ON READER CARD
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the present inbalance between data proc-
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Every page, every word, every picture in
an entire edition of a metropolitan news-
paper could be recorded and reduced to
microscopic proportions, thanks to an
amazing new photochromic micro-image
technique developed by NGR Research.

Using a photochromic material consist-
ing of molecules of light-sensitive dyes, it
makes possible completely grain-free clear
reductions far finer than those achieved
with the finest micro-film.

Actually, the little plate above is big
enough to record 1,312 newspaper pages

... micro-images that can be enlarged to
almost perfect copies of the original docu-
ments. .

To put it another way . . .this new NCR
development makes it possible to store the
entire contents of a 400 page book on one
square inch, Thus the library of the future
could store all its volumes on small, ex-
pendable memory cards. The cards could
be read at home with viewers which mag-
nify the image for easy reading.

Or, put another way, documents that
now require 250,000 square ‘feet of filing

CIRCLE 7 ON READER CARD

. '
space can be stored in 6% square feet.
Think of what this will mean to business
concerns in the years to. come, as space
becomes more and more valuable.

The point is...this is only one of the
many new and exciting projects at NCR’s
Research and ‘Development Division, whose
major objective is. ..

To provide the finest total business sys-

tems — from original entry to final report
—through NCR accounting machines, cash
registers or adding machines, and elec-
tronic data processing.

New sign of The National Cash Register Company,
Dayton 9, Ohio— 1,133 offices in 120 countries
—78 years of helping business save money

DATAMATION




e The Northwest Computing Assoc.
will hold its fifth annual ‘conference
Aug. 9-11 in Seattle, Washington. The
conference is being held in conjunc-
tion with the Century 21 exhibit.

e The 1962 WESCON will be held
Aug. 21-24 in the California Memor-
ial Sports Arena and Statler-Hilton
Hotel, Los Angeles. ‘

e The 1962 IFIP Congress is set
for Aug. 27-Sept. 1 in Munich, Ger-
many. ’

e The 1962 Symposium on Ballistic
Missile and Spdce Technology spon-
sored by USAF and Aerospace Corp.
will be held at the Statler Hilton, Los
Angeles, Aug. 27-29.

e The ACM National Conference will
be held Sept. 4-7 at the Onondaga
County War Memorial Auditorium
and Hotel Syracuse, Syracuse, N.Y.

® The 3rd annual Symposium on
.Switching Circuit Theory and Logical
Design will be held Oct. 7-12 in Chi-
cago, Ill. under the sponsorship of the
AIEE Computing Devices Committee.

e The 1962 Fall Joint Computer Con-
ference will be held on Dec. 4, 5 and
6th at the Sheraton Hotel, Philadel-
phia, Pennsylvania,. .

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.

e The 1963 Spring Joint Computer
Conference will be held May 28, 29
and 30th, 1963, at the Cobo Hall, De-
troit, Michigan.

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

e The 1963 Fall Joint Computer Con-
ference will be held in Los Angeles,
Calif.,' Nov. 12-14, 1963."

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

e The IFIP Coengress 65 is scheduled
for New York City in May, 1965. It
is the first International Congress
scheduled for the United States.
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Which tape will produce
more reliable data?

The reel at right,
of course . .. a smoothly-wound
roll of tape will give optimum performance
in your computer operation.

Uneven high-speed rewinding on computer tape units
(as seen unretouched at left) resultsin protruding tape edges that
" are easily crushed during reel handling and mounting. Exposed tape
ridges trap dropout-producing dirt. And . . . rough winding methods
induce permanent tape skew.

But, even when tapes are smoothly wound, commonly-used tension pat-
terns produce non-uniform stresses in the roll. These forces later cause rup-
ture of the roll and slippage of the tape as plastic flow occurs during storage.

The answer: General Kinetics’ new Model WT-183 Programmed Tension
Tape Winder, a product of GKI tape research. This instrument quickly
produces smooth, compact, stable rolls (as seen unretouched at right)
through precision guiding and programmed servo )

- Model WT-183
control of tape tension.

Programmed
Tension
Tape

Learn more about the Programmed Tension Tapo
ndaer

Tape Winder—why it is needed and how it
operates —and about GKI’s other equipments
for the only complete TPM (Tape Preven-
tive Maintenance) system available. Write GKI :

or call today for further information. -

AV

General Kinetics Incorporated
2611 Shirlington Road. Arlington 6, Virginia
Telephone: JAckson 5-4055
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BRYANT SYSTEMS AND CIRCUITS
REDUCE DATA STORAGE COSTS

.EQVAD\[]T COMPUTER PRODUCTS | C

Disc File and Magnetic Drum Memories for Every Storage Appllcatlon
A DIVISION OF EX-CELL-O CORPORA TIO/,V“

CIRCLE 9 ON READER CARD
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this computer withstands space age punishment

... thanks to IGC memory products — Indiana General memory, switching and multi-aperture cores help the
MAGLOC | computer meet extreme reliability and maintenance. requirements of long duration interplanetary mis-
sions. MAGLOC |, developed by Sperry Gyroscope Co., utilizes IGC ferrites for logic, drive and memory circuits:
Life expectancy of the ferrites is 1,000 times that of the components they replace and the ferrites cost 1/10 as much.
In some circuits, a single IGC ferrite replaces as many as 24 semiconductor elements. Besides long service life,
little power requirement, and low cost, the ferrites are up to 100,000 times more resistant to radiation damage.
MAGLOC 1 logic and memory circuits have been successfully tested to MIL-E-5400, class 4 specifications and be-
yond. m Magnetic storage systems are our business Whatever your computer requirements, you can count on
Indiana General's experience to save you time, materials, man power and money. Call or write today for Engi-
neering Data File to Indiana General Corporation, Electronics Division, Keasbey, New Jersey.

INDIANA GENERAL K7

MEMORY FERRITES TC CORES PLANES STACKS
SYSTEMS

CIRCLE 10 ON READER CARD

July 1962 ‘ : -9



ALL NEW

from Ingersoll Products

MODULAR

SYSTEM

DESIGNED TO STIMULATE YOUR

EMCOR II Modular Enclosure System provides an exclusive combina-
tion of appearance and structural features for distinct, individualized
customer identity. Recessed, flush or extended panel mountings; choice
~of aluminum trim or grillwork extrusions, an assortment of customer
‘nameplate styles, double width frames, pontoon bases and side panels,
:multi-function énclosures; superlor structural strength second to none;

IMAGINEERING!

“externally removable side panels; 13{" pull-out Work Writing Surfaces
: plus many more features designed to stimulate your imagineering. Your
\investigation of the EMCOR II Line will be rewarded by virtually
lunhmlted application pos51b1ht1es.

INGERSOLL

EMCOR-The Oriyinal Modular Enclosure System By

INGERSOLL PRODUCTS

Division of Borg-Warner Corporation
PRODUCTS 1000 W. 120th ST. & DEPT. 1248 ® CHICAGO 43, fLL.

BORG-WARNER®

CIRCLE 11 ON READER CARD
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compiler comparison
Sir: . ‘
In May, Datamation published a

Lockheed comparison of FORTRAN
compilers on several machines, includ-
ing the Honeywell 800. Compilation
and running time are such complex
functions of the problem being run
that a one-problem sample is mean-
ingless. The Lockheed problem em-
phasized output edit time rather than
computation time, and required ten
times as much time on the 800 as
on the 7090. We immediately wrote
a FORTRAN program which em-
phasizes tape motion and optimizes
features that will run at about the
same speed on both machines.
Neither comparison is typical . . .
Speed ratios are not the only meas-
ures of compiler value. Other im-
portant measures are total cost per
job, jobs per day, checkout ease. New
and extended compilers are being
prepared for both the H 800-1800
and the 7090-7094. We will achieve

" a throughput of 600-800 jobs per day

at a cost of about $1.70 per job.
These are the measures that count.
RicHARD F. CLIPPINGER

Technical Advisor, '

Automatic Programming,
Minneapolis-Honeywell EDP Div.,
Wellesley Hills, Mass.

Kludge comments

Sir:

Your three successive articles on
Kludges should really make a wuser
laugh, but there is so much veiled
truth in them that I almost cried.
After drying my tears, I was sufficient-
ly moved to write the following article
on “How To Use A Kludge:”

Don't tell the boss you've got one.
Surreptitiously buy an abacus, dust
off your slide rule, hire a coolie to run
both, set up a closed shop (preferably
closed-door) operation and pray that
you can exchange machines for a low-
er order Kludge before attyone debugs
a program. As a hedge against getting
caught, place a “Situations Wanted”
ad in a leading computer journal (if

.you can find one). You’re worth more

money anywayl :
R. L. Morris
Cincinnati, Ohio

DATAMATION
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Servomechanisms/Inc. uses Recomp I! for the simulation of space systems at its research center near Santa Barbara, Calif.

How to lease a physical lahoratory for °2,495 a month.

It weighs a little more than 500 pounds. It's just a bit larger
than a desk. And it goes to work when you plug it in.

It can work as a flight test facility, a microscope, an elec-
tronics test bench, an environmental test chamber, a space
system simulator. And that’s just the start.

This particular laboratory is called Recomp ® [t is an
advanced, solid-state digital computer.

It's amazing the number of things Recomp can do. One big
asset is the way it frees technical personnel for creative work.

For example, a company that used to get 2 proposals a year
from a top creative scientist, was able to increase this figure
to 315 with a computer (not Recomp). But with Recomp this
company is now able to get nine proposals per man each year.

Recomp’s accessory line and software advantages are the
most up-to-date in the computer industry (they now include an
xy grapi plotter and card reader capability). And an extensive

programming library is available without charge. )

There is a Recomp to fit your needs (and budget). For
medium-scale needs, Recomp |l starts at $2,495 and with a
complete line of peripheral equipment goes up to $4,500.
Recomp Ill is perfect for small-scale needs. You can lease one
for $1,495, complete.

There is only one way to know exactly what computer suits
you best. That's through your own feasibility study. And no
computer feasibility 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, Department 67
Long Beach, California.

3400 East 70th Street,

Recomp

Recomp is a product of Autonetics Industrial Products

July 1962

@ Autonetics is a Division of North American Aviation
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Memorex scientific approach to magn‘etic tape

oo frequently, the best avail-

able magnetic tapes have not

been good enough for many
tape users. The reason: lack of
consistent quality and reliability
— the result of tape-making prac-
ticed as an uncertain art.
Memorex approaches tape-mak-
ing as a science. Manufacturing
processes and techniques uncom-
mon in the industry have elimi-
nated the uncertainties in tape-
making and their consequent dis-
tressing effects. The result: Mem-
orex magnetic tapes not merely
incrementally better than prod-
ucts available to date, but mate-
rially better in important param-
eters.

In early 1961, Memorex Corpora-
tion undertook to turn the art of
tape-making into a science. It put
together a team of highly qualified
people affording a diversity of tal-
ent and breadth of experience
unique in the industry. Signifi-
cantly, the group possesses unus-
ual depth in chemistry, process
engineering and automation, as
well as in magnetic recording
technology and data processing.

Within the white walls of the
plant, which bespeak Memorex
emphasis on cleanliness, are the
most advanced tape manufactur-
ing facilities in the United States.
A conspicuous feature of the plant
is its control and elimination of
dust and other possible contami-
nants of production. Extreme
emphasis upon freedom from air-
borne dust particles provides for
Memorex tape users a like free-
dom from incipient drop-outs
- which could otherwise result from
encaptured dust. Memorex uses
dust filtration equipment similar
to that employed in atomic energy
facilities to prevent the escape of
radioactive particles. The photo

12

below shows a portion of the com-
plex system of air filtration, hu-
midification, de-humidification,
heating, and cooling which pro-
vide the special environment for
Memorex tape manufacture.

o

Memorex Research

A:ute awareness of tape users’
problems is one key to product
development at Memorex; deeper
understanding of the many pa-
rameters of tape is another.

Knowledge of tape users’ prob-
lems —tape ‘wear, oxide shed,
head contamination, head wear,
and obtaining better short wave-
length performance and pulse re-
sponse — derives from earlier
experience of many Memorex
researchers. Working with equip-
ment manufacturers and sophisti-
cated tape users, they obtained
insights useful in developing
meaningful solutions to many
tape problems.

The aim of much Memorex re-
search is to develop vital funda-
mental knowledge, lack of which
continues to limit product im-
provement in the magnetic tape
industry. The research staff has
extensively investigated the prob-
lem of tape wear and the exact
way in which wear influences tape
reliability. Basic causes of differ-

ent types of drop-outs have also

been determined. Factors affect-
ing the response at very short
wavelengths and high packing
densities are under study. Other
study areas include the signifi-
cance of the condition of tape
edges and the electrostatic behav-
ior of tape.

making benefits users

To establish a true technological
basis for magnetic tape develop-
ment and improvement, it is also
essential to obtain critical mea-
surements of the electrical, chemi-
cal, and physical properties of
tape. Memorex, therefore, has set
up one of the most thorough and
accurate testing facilities in the
world for tape analysis. It encom-
passes a number of new tests and
techniques, which go well beyond
the specifications of the most crit-
ical commercial and military
users, and it utilizes advanced
Memorex-developed test instru-
ments, which achieve a degree of
sensitivity and precision other-
wise unobtainable.

An unusual degree of accuracy in
measurements on magnetic mate-
rials is made possible with the use
of a vibrating sample magnetom-
eter, designed by Memorex re-
search engineers. Below, as a part
of a durability test which Memo-
rex makes on every production
run, a performance check on a dig-
ital tape handler provides the per-
manent photographic record of a
computer tape’s pulse output.

DATAMATION
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Memorex Manufacturing

T he strength of Memorex manu-
facturing people derives from
their extensive experience in proc-
ess engineering and chemical and
pharmaceutical production. This
background has enabled them to
obtain for Memorex the consist-
ency and reliability of quality pro-
duction which is its objective.

Throughout the manufacture of
Memorex tape are employed the
principles and techniques of auto-
mation, production-line monitor-
ing, and process control. As a con-
sequence, you will find extreme
consistency in the quality of
Memorex tape, both within-a-reel
and reel-to-reel. Also borrowed
from the pharmaceutical industry
are the standards of cleanliness
and the techniques of sterile-room
manufacturing which help insure
consistency and freedom from

“drop-outs.

The Memorex manufacturing
process incorporates many inno-
vations, in the areas of formula-
tion dispersing, treatment of
backing material, coating, drying

and curing, slitting, and even in’

packaging. Traditional processing
methods were held suspect, not
because of any desire to be differ-

-ent, but because innovation was

considered essential to overcome
quality limitations inherent in
commonly used methods.

S

Access to clean room areas is
through change rooms where
street dress, jewelry, and cosmet-
ics are removed. Lint-free cloth-
ing, caps, and boots are donned
from another locker across the

July 1962

barrier-bench. Below, an ultra-
sonic cleaning system, designed

"by Memorex engineers, removes

foreign matter from film base ma-
terial prior to coating.

e

Memorex Quality Assurance

Memorex standards of quality,
which exceed the specifica-
tions of commercial and military
users, are established by its Qual-
ity Assurance Laboratory, an in-
dependently constituted function
which cannot be subjected to
delivery schedules and other pres-
sures of a manufacturing opera-
tion.. The Lab also has the re-
sponsibility for continuous audit
and enforcement of its standards
in the drop-out checking and
other quality control activities of
manufacturing. At least one tape
slit from each production run is
‘comprehensively tested.

It is not necessary for Memorex
customers to engage in extensive
and costly testing of Memorex
products, because of this high or-
der of quality control and this
quality assurance philosophy. We
conceive it to be our responsibility
to know and to certify the quality
of Memorex products without res-
ervation. Our warranties reflect
our integrity in practicing what
we preach. '

e

Slitting of rolls of the coated web
into narrow tape widths is one of

CIRCLE 13 ON READER CARD

the several operations carried out
in a completely controlled envir-
onment. Below, infra-red spectro-
photometer and gas chromato-
graph analyses are used to moni-
tor the resin binder systems used
in coatings.

Type 22 Computer Tape and
Type 33 Instrumentation Tape

Memorex manufactures only
precision magnetic tapes for
computers, data acquisition and
analysis systems, telemetry and
instrumentation recording sys-
tems, and exacting audio fre-
quency applications. Memorex
precision tapes are now available
in widths, lengths, and reel sizes
for all commercial tape drives.
Type 22 Computer Tape sets new
standards of wear and durability.
Users will find Type 22 gives per-
formance comparable to premium
tapes at substantial savings.
Type 33 Instrumentation Tape of-
fers performance and cost advan-

- tages to analog recording users.

Write for comprehensive specifi-
cation sheets. Upon request, we
shall also send you literature de-
scribing Memorex research and
manufacturing capabilities.

SR r—ts

MEMOREX
CORPORATION

PRECISION MAGNETIC TAPE

SANTA CLARA, CALIFORNIA
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e you're weary of matching one assembler instruc-
tion per one machine language instruction

.o you're spending half of your machine time trans-

lating compiler programs into machine language

programs of questionable efficiency

o you're using up time and money with huni-and-
peck machine language debugging and reprogramming
o you're tired of seeking, teaching or even becoming

a bilingual programmer—fluent in both problem and
- machine languages

o you're fed up with programming methods that are
cumbersome, time-consuming and costly

Then, you’ll be interested in Burroughs B 5000, a
new kind of information processing system which
is the result of a total departure from traditional
computer design concepts. A system in which
software dictates equipment designs and specifi-
cations to bridge the communication gap between
man and machine.

As a problem oriented system, its software capa-

bilities accept ALGOL and COBOL statements
directly because its logic matches the logic of
problem-language programming. Instead of an
instruction-address-instruction-address sequence,
there’s a continuous flow of instructions with table
references when addresses are required. Addresses
are independent of instructions.

The system language is designed to implement the
problem language for extremely rapid translations
allowing program translation each run. Object
programs, as efficient as those written in machine
language, can be created far faster than with the
most advanced conventional computers.

The need for the programmer to know both problem
and machine languages is eliminated. Now for the
first time, the programmer is free to concentrate on
the processing problem itself. Free of the gymnas-
tics he used to employ to make his problem
acceptable to the machine, he merely states the
problem and the Burroughs B 5000 provides an
eﬁelCient, rapid solution. Burroughs—TM

Burroughs Corporation, Detroit 32, Michigan

Burroughs Corporation =B
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MAC Panel Computer Tape is produced under rigidly
controlled, scientific conditions to give you assured tape
performance.. Manufactured for Performance through the
use of an improved oxide formulation that insures the

presence and retention of the most critical magnetic-

properties as well as the prime physical characteristics:
permanent coating adhesion . . . hard shell toughness . . .
and flexibility under all conditions. Tested for Performance
using procedures that far exceed the normal ecriterion for
attention to detail. Every element in the new oxide

MAC PANEL COMPANY

High Point, North Carolina [IXJ raneC

CIRCLE 15 ON READER CARD

formulation is tested before and after blending . . . every
reel of tape produced is subjected to thorough tests
which insure the quality of MAC Panel Computer Tape.
Packaged for Performance in clean, dust-proof containers
hermetically sealed inside a plastic envelope. This entire
unit is shipped to you in a specially designed, shock
absorbing package that features' a ‘‘handy-handle” for
carrying convenience. Write for Free Booklet: ‘“MAC
Panel Computer Tape . . . Assured Performance.”
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Outstanding
opportunities for:

APPLIED

MATHEMATICIANS

Atomics International offers
experienced mathematicians
the opportunity to work on
the application of computers
to complex numerical prob-
lems arising from the theo-
retical study and design of
nuclear reactors. Two cur-
rent openings are described
below :

1. To develop large scale
nuclear codes as well as
the logical integration
of existing codes to
form nuclear design
systems. Must have de-
gree in Mathematics
with several years ex-
perience in the use of
FORTRAN.

2. To develop logical digi-
tal programs for anal-
ysis of problems in the
fields of heat transfer,
ballistics and trajecto-
ries, chemical kinetics -
and thermodynamies.
An advanced degree in
Mathematies is pre-
ferred. '

U.S. Citizenship required.

All qualified applicants will receive con-
sideration for employment without regard
to race, creed, color, or national origin.
For specific details write:
Mr. H. T. Newton, Personnel
Office, Atomics International,
8900 DeSoto Avenue, Canoga
Park, California.

Atomics

International C

Division of North American Aviation

N, s
~—

CIRCLE 79 ON READER CARD

BUSINESS
& SCIENCE

MID-YEAR:
THE STATE OF THE BUSINESS

The economic health of computing's sundry manufac-
turers may now be given the hindsight of a mid-year
look. Contrary to continued prognostication of a
major drop-out in the bottom ranks, no one has left
the -field although some financial bones have been
severely rattled. .

Meriting principal attention has been the shake-up
of top management at RCA, Philco, RemRand, Bendix,
Packard Bell, Ramo Wooldridge and Royal McBee. And
as of late last month, the turbulence has shown little
signs of subsiding (See People in Datamation,
page 57).

In most instances sales and rentals have been im-
proving substantially although they are still below
expectations. A sharply reduced r&d effort in many
quarters has been replaced by even stiffer costs for
the softer wearables and expanded marketing efforts.
Break-even points are still two years distant, and
public acknowledgment of this fact has been in-
creasingly common.

Earlier philosophies of long range investments have
been shifted toward more immediate profits from exist-
ing hardware. Refinements in peripheral gear have
included faster tapes, disc files, and for the main
frame, higher speed memories. The coming of third
generation equipment appears further removed than ever
before with the outlook for true nanosecond hardware
pushed as far ahead as late 1964 by many firms.

New hardware announced this year included the IBM
7040, 44 and 94; UNIVAC 1004, Honeywell 1800, CDC
3600, and the contributions of newcomers SDS (910,920)

~and ASI (210,420). While numerically the total is

equal to the announcement rate in '60 and '6l, the
concepts are hardly revolutionary with compatibility
to FORTRAN and existing systems as the basic theme of
invention.

THE MONEYMAKERS

By far the most prominent growth pattern in the in-
dustry may be viewed in the accession of the computer
consultant. Possesed of a variety of faces and com-
paratively flexible at shifting postures, the range
of consultant services is virtually infinite in
nature.

It is estimated that gross output for consulting
will climb over 78 megabucks this year. In-
cluded in this estimate are time sales, programming
on and off the shelf, marketing counsel, government
contracts for realistic and grande schemes, etc.

Most astonishing is the fact that during the first
six months of '62, 114 new consultant firms were an-
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MODEL 580

HIGH SPEED PRINTER SYSTEM
FOR COMMERCIAL "SATELLITE"
AND DATA-COMMUNICATIONS USE

Compatible with any computer in ‘“satellite” applications. . .
with Bell Telephone’s Data-Phone . . .-with programmed
systems using coaxial cables or microwave transmission.
Prints 80 columns at rates up to 1000 lines per minute. . .
full alphanumeric character array for civilian use or FIELData
code for the Military. Provides all the features and controls
of larger Anelex Printer Systems.

Write for complete Brochure Model SBOC

ANELEX CORPORATION

155 Causeway Street, Boston 14, Mass.
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COMPUTER
RESEARCH
ENGINEERS &
LOGICAL
DESIGNERS

Rapid expansion of the Computer
Laboratory at Hughes-Fullerton has
created several attractive profes-
sional opportunities for qualified
Computer Research Engineers-and
Logical Designers. These positions
require aclive participation in bread
computer R & D activities in con-
nection with Army/Navy computer
systems and new large-scale,general-
purpose computers. These multiple
processor computers utilizeadvanced
solid-state circuitry, gating and reso-
lution times in the millimicrosecond
regions; combine synchronous and
asynchronous techniques for maxi-
mum speed and reliability.

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

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

These professional assignments
involve such R & D areas as:
® Solid state digital circuitry
involving millimicrosecond logic
u Microwave carrier digital circuits
® Sub-microsecond core memory
® Thin film storage techniques
® Functional circuit concepts
®m Micro-miniaturization concepts
® Tunnel diodes ® Microwave pa-
rametrons ® Circuit organization
for maximal-speed computing.
Located in Southern California's
Orange County (the nation's fastest
growing electronics center), Hughes-
Fullerton offers you: a stimulating
working environment; private or semi-
private offices; long-term stability.
CALL COLLECT TODAY!
For complete information on these,
challenging assignments, call us col-
lect today! Ask for:

Mr. J. E. TENNEY at:

TRojan 1-4080, ext. 3741.

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

An equal opportunity employer.,

HUGHES AIRCRAFT COMPANY
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THE G.E. MARKET
WITHIN A MARKET

CDC SURVIVES
A RUGGED WINTER

RCA READIES

301 SCIENTIFIC

O

July 1962

nounced: 32 in programming, 19 in engineering, and

63 in what may be classed as general purpose in-
finitum. Financing may vary from an ink blotter and

a PO box to several K and a firm contract. Talent may
or may not exist in both categories and unfortunately,
there are no statistics on the number of deaths.

The requirements for computing power within the
General Electric Co. would probably be sufficient to
sustain the growth of a small to moderately sized
manufacturer. More than 20-megabucks are expended
annually for the rental of over 100 systems. While
IBM remains an important supplier to this market
within a market with its 1401 and 7090, GE's computer
division has established a much firmer base of 210
and 225 sales to the company's other divisions.

At present there are 55 225 installations with 20 of
that number internal at GE. A backlog of 90 225s with
26 internal orders provides further indication of -
the initial success of the machine regardless of its
corporate destination.

For the more venerable 210, 50 have been installed
with only two machines within GE. Twenty 210s are on
order with one scheduled for internal use.

Despite one of the midwest's fiercest winters,
Minneapolis' Control Data Corp. managed to survive
and has thawed out to the tune of 123 new installa-
tions of the 160/160A within the last eight months.
The total now stands at 195 machines on the air with
a production rate for the 160A of 3.5 per day. Fifty-
five orders are reported.

As for the large scale 1604, 36 machines are on the

air, an increase of 11 since the firsti of the year

or an average of almost two produced per month. There

are 12 1604 orders in the house and one for the 3600.

Livermore's order for the super-scale 6600 is reported
as firm.

The engineering sores are presently in the healing
stage on RCA's large scale 601 which is scheduled for
internal operation and display next month at Cherry
Hill. On the lower scale of the scientific market,
RCA has entered the stiffening competition with fixed
and floating point options for its 301. Models 354
and 355 processors will be offered with 20 and 40K
characters of core memory and will be dubbed the 301
Scientific. ]

Parameters for the new system may be indicated by
its ability to perform 6K separate floating point
additions or subtractions per second and 2K multi-
plications or divisions per second. A basic system
including paper tape I/0 and monitor printer rents for
$4,495 per month. .

For software, RCA is offering UMAC, a FORTRAN-like
compiler from the University of Miami.

At present, RCA has 330 orders for the 301 system
with about 125 of that number for overseas commit-
ments with Bull of France (50), ICT of England (50),
and Hitachi of Japan (25). There are 77 501 installa-
tions with 8 orders in the house. ‘
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S INTO A :SUPER!OR GONIPUTER,TAPE? .

Man thl gs, tanglble nd ir into. the makmg of EP Computerf
On the tanglble si e, nly he fmest matenals and equtpment——
: jmetlcu!ously selected and constantly tested——are usediin producmg this extra
,prec:lslon omputer tape. In addlt n, every reelis 100% checked on specially-
esngned Automatlc Cert\flers toinsu e teach of th 112 mmlon test pulses -
: ‘nron hlgh den 'ty t )¢ roperly . .. Less tangible but .
rte exr cting field.. Experi '
, tently lives up. to its
h:s supeno Omputer tape we're certam thatyou lI agree

'444 MAmsoN A\IE., N. Y*

CIRCLE 18 ON READER CARD -

20 \ pn-rnma-rraﬂ



(Advertisement)

Computer Maker

() Challenges Cliche

Los Angeles —‘“‘There haven’t been any
really new small digital computers for
general purpose use since those con-
ceived around 1953-54," according to
Max Palevsky, President of Scientific
Data Systems, Inc. ‘‘Because small com-
puter technology has remained static
‘relative to the rapid evolution of large-
scale computers, an erroneous cliché—
" that the cost per computed answer is
inversely proportional to the size of the
computer—has become widespread.”

PALEVSKY
Palevsky continued, ‘‘Our new900 Series
prove that small computers can be ex-
tremely economical in both original cost

and in operation. They are the only

small G.P.'s in which an extensive in-
put/output system has been integrated
into the basic design. This allows us to
take advantage of a high speed arithme-
tic unit without requiring extensive cou-
pling units for peripheral equipment.
Further, unlike other small computers,
the 900 Series is easy to program. And,
we have a complete software package.”
$82,000 combination. To emphasize the
low cost of an SDS installation, Palevsky
pointed out that, ‘'SDS can provide a
complete core memory.computer with a
16 microsecond, 24-bit add time — in-
cluding all access and indexing — to-
gether with two 15 kc IBM compatible
magnetic tape units and IBM compatible
FORTRAN I, for only $82,000.

Other features revealed. Palevsky re-
ported that the new SDS computers
utilize silicon semiconductors for wide
operating temperatures and increased

reliability. Buffered input/output rates

exceed 50,000 characters/second and
a built-in memory interlace operates at
rates up to 200,000 characters/second.
An SDS innovation, called ‘‘programmed
operator,” allows complete program in-
terchangeability between all models of
SDS 900 Series computers.

July 1962
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cost carver

The new SDS 920 General Purpose, Solid State Digital Computer cuts
both the original cost and the operating costs of scientific/engineering
computation and systems integration. It has all the speed (16 psec. add
— 32 psec. multiply) and operating features found only in much more
expensive equipment. This single address, core memory computer has
five distinct built-in input/output systems, including a high speed buffer.
A comprehensive software package, including FORTRAN Il with magnetic
tape statements is available. The 920 is priced at only $89,000.

The SDS 910, a smaller computer, costs only $41,000 (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.

The SDS 910 and 920 computers and their optional pe-
ripheral equipment are described in the SDS 900 Series
brochure. Request your copy today.

A Ao S
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SEND IT ALL BY TELEPHONE.

Data processing has a new dimension. It's called DATA-PHONE
service. It lets business machines talk over regular telephone lines ...
at regular telephone rates-. . .and at great speeds.

It means you can transmit operating data of all kinds between

it takes you now.

Call your Bell Telephone Business Office and ask for one of our
Communications Consultants. He’ll study your operation, then tell you
how this new service can work efficiently and profitably for you.

BELL TELEPHONE SYSTEM

CIRCLE 20 ON READER CARD
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your headquarters-and outlying addresses in a fraction of the time
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EDITOR’S READOUT

FODDER AT THE WATER COOLER

After being plagued for years with “electronic brain”-type feature -
articles, it has been a welcome relief to see a few responsible media
emerge from the sensational, headline-grabbing stage to the presentation
of the important facets of computing.

" There still remains, unforunately, several sore spots one of which is
the quality of reportlng (or lack) at computer conferences and other
computer-related professional meetings.

While these conferences do not provide all the material for the pubhc
press during the course of a year, the surface implications drawn from
the technical sessions do provide fodder for many of the irresponsible
articles which endure until the next conference, whereupon new grist is
is processed through the mill.

At the recent SJCC, members of the public relations committee did
their best to answer questions posed to them by the local press, and at-
tempted to place the contents of the technical sessions at the layman’s
level. All was for naught, as the usual claptrap about computers that
think and decimation of the work force, appeared in print. The least said
about the press’s treatment of the subject of cryogenics the better, but it
provided the basis for this gem which appeared in Herb Caen’s column,
a w1dely-read San Francisco observer:

“Computers have been big-big-BIG in ‘the news the past few days.
There are computers that work more efficiently in the cold. Others like
warm weather and stand around the water cooler with their buddies,
talking about a trip to the Caribbean ...”

Surely, there was nothing in the information provided by the Con-
ference’s public relations staff that would prompt such nonsense. Or
was there? Public relations as practiced today is a highly-skilled profes-
sion, best left in the hands of those who are adept in the art of influencing
public opinion and when possible, also versed in the computing sciences.
Amateurs who dttempt to deal with the press on technical matters often
find their well-intentioned remarks painfully backfiring.

There is an answer to this problem. Many business, labor and profes-

‘sional organizations maintain full-time public relations staffs, as em-

ployees of the particular group. As for the computer 1ndustry, the ab-
sence of such a facility has proven to be a serious handicap, leaving the
accurate presentation of data processing information much to chance and
part time, uninformed counsel. §

It was suggested in DATAMATION about a year ago that to combat
irresponsible reporting, computer people should abstain. from any inter-
views or furnish information to representatives of some of the mass-circu-
lation publications that have consistently demonstrated their irresponsi-
bility. Whether this self-imposed censorship has worked to any great ex-
tent is a matter of conjecture. Too often, refusing to “cooperate” with the
press can be as harmful as being misquoted. If the reporter cannot get his
information, he must either use previously printed material, or rely on
his imagination. It boils down to a case of “heads I win, tails you lose.”

AFIPS, as the national voice for information processing, should take
it upon -itself to provide competent, authoritative communications with
the press. This can best be accomplished through the means of a full-time,
experienced public relations staff, whose only function would be to pro-
vide objective information, devoid of any intra-industry partisanship. ‘

In the area of public enlightenment, where adequate communication
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]

from the sacrosanct world of computing to “outsiders” has been sadly
wanting in the past, a multi-level national education program would be
an influential tool in helping to shape the public’s view of data processing
to achieve a more positive form.

The scope of activities might be organized along the fo]]owmg lines:

® A Speakers Bureau should be organized on a national basis with re-
gional and local offices where industry spokesmen would be available to
address business and professional groups, civic and fraternal organiza-
tions, and students at high schools and universities.

® Educational material should be provided to schools and libraries,
including bibliographies on various aspects of computing, and audio/
visual aids.

¢ Seminars should be conducted in data processing, similar to the spe-
cial sessions held at the SJCC, which would discuss both the basics of
computing and specific applications. Programs of this nature could be
directed toward business and professional societies, local newspapers
and radio and TV outlets.

® Courses should be sponsored in high schools and adult education
centers, with provision for counselling services for students interested in
pursuing a career in computing.

® Exhibits should be prepared for libraries, including a selected list
of books and periodicals, and exhibits for trade fairs and business shows.

These projects are hardly alien to AFIPS The awareness that a prob-
lem exists is evident in the organization’s charter, which, in a similar fash-
ion, sets forth these goals. All that remains, it appears, is the means for
implementation. If apathy stands in the way of a voluntary participation
and solicitation of funds, then conscience-examination should be encour-
aged on an industry-wide scale. »

The primary member organizations within AFIPS: ACM, AIEE, and
IRE, should however, provide the impetus and firmly establish the
groundwork for the senior body. All of these groups and their local
chapters have expended some effort in this direction but at present, ac-
complishments are largely uncoordmated and lacking in direction and
vigor.

Without a definitive, forceful public information and education pro-
gram, data processing will continue to remain obscured behind a cloud
of half-truths and awe-inspiring mystery, detrimental to both the indus-
try and the people who are devoted to their profession. |

16 U. S. PAPERS
SET FOR
IFIP CONGRESS

4,000 delegates to attend -

ment; one general, state-of-the-art session of invited pa-
pers; 20 sessions of submitted papers of broad interest,
and 26 symposia of specialized interest including several
panel discussions.

IFIP Interdata, the exhibition of data processing equip-

ment, will be held at the Munich Exhibition Ground from
Sunday, August 26, to Sunday, September 2. Exhibition
hours are from 9 a.m. to 6 p.m., every day, except August
28 and 30, when the exhibit will be open until 9 p.m.

Sixteen American firms will be among the exhibitors:
Ampex International; Beckman Instruments; Bureau of
National Affairs; Control Data; Datamation; Electronic

Sixteen papers by American authors will be pre- Engineers International; Friden; Hewlett-Packard; Honey-

sented at the six-day meeting of the IFIP Cong- well; IBM; ITT; National Cash Register; Potter Instru-

ress 62, which will convene on August 27 and ment; UNIVAC; and Telex Inc., Data Systems Division.
continue through September 1. In addition, seven sym-’ Five plant tours will be held for limited groups,
posia will be conducted by American participants. during and following the Congress. There will be no
Nearly 4,000 delegates from 21 countries are expected charge for the tours, and transportation will be provided
to attend the Congress, which consists of three main by the firms conducting the visitations. Tour participants,
areas of interest: the Scientific Program, IFIP Interdata, however, will pay. for their own food and lodging. Ap-
and Plant Tours. plications for the plant tours must be made when reg-
The Scientific Program is composed of three sessions istering for the Congress, and will be consdered in
on hardware development, including peripheral equip- -  order of receipt. : u
24 DATAMATION
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THE LAW &

THE COMPUTER

by IRWIN SCHORR, Assistant Editor

“The legal profession has had previous flirtations
with psychologists and sociologists, and now the
computing sciences. The first two did not contrib-
ute anything of great value, and I don’t think the last
named will do much better.”

This strongly-worded opinion was handed down by
Richard C. Maxwell, Dean of the Law School, University
of California, Los Angeles, at the second National Law
and Electronics Conference, held recently at Lake Arrow-
head,; California.

Dean Maxwell’s skepticism was a reflection of the atti-

" tude shared by some of his colleagues toward the recogni-

tion of data processing as a potential tool to aid the legal
profession. These pockets of resistance tend to point out
that the only position the law has taken toward computing
has been isolated attempts to-improve information retrieval
techniques.

This rejection of the computing art is not manifest
throughout the law, however, as there are some members
of the legal profession who have assumed a more open-
minded view toward computing. However, even this fac-
tion’s outlook tends to be clouded by a “let’s wait and see,
and we shouldn’t run into this blind” type of conviction.

Taking strong exception to this stand is a recently-
formed group, the “Special Committee on Automation of
the Los Angeles Superior Court,” which will attempt to
determine whether computers can assist in the “improve-
ment of administration of justice.”

Although regional in nature, the committee’s work will
have national implications, as it is the first serious move by
any group toward investigating possible application of
computers in the legal profession.

In specific terms, the committee will “examine the work-
ings of the court to see what, if any, benefits could be
achieved in economy,. efficiency, improved judicial per-
formance, behavioral science research or other areas by
the use of information processing systems and equipment
in recording, storing, and searching the data collected by
the court.” ' ’

The committee is comprised of seven judges from the
Los Angeles Superior Court, Eldridge Adams, System
Development Corp., and Professor Edgar A. Jones, of the
UCLA Law School. Judge Richard F. C. Hayden is chair-
man.

When the committee arrives at concrete recommenda-
tions, the suggested program will be presented to the 120

July 1962

a cautious flirtation

judges of the Superior Court. If the program is approved,
funds will be allocated by SDC to follow-up the recom-
mendations,

The two-day Conference, jointly sponsored by UCLA
and SDC, attracted nearly 100 attendees, including jurists,
practicing attorneys, deans of law schools, professors of
law, and information processing specialists.

SDC’s Tom Rowan, co-chairman of the Conference,
along with Professor Jones, stated that the acceptance of
computing by the law parallels that of medicine. Both
professions, he said, have a “public trust,” but "deeply in-
grained is the suspicion of “people who bring in solu-
tions from outside the legal and medical professions.”

“We have shown, however,” he added, “that data proc-
essing would relieve the medical profession of much of its
routine work. We want to illustrate the same thing to
lawyers.”

Although the American Bar Association has had a long-
.standing committee to study information retrieval, Rowan
noted that “the Superior Court’s committee is the first
formal effort by both ‘sides’ to do something.”

One of the objectives of the Law and Electronics Con-
ference is to increase the awareness of data processing’s in-
herent benefits as could be applied in the legal field, said
iRowan. “You'll notice that one-third of the people at this
Conference are law professors. This is one way of getting
the awareness to law students, who will be our future at-
torneys and judges.”

The problems confronting the law’s acceptance of com-
jputing are numerous, Prof, Jones pointed out, but perhaps
one of the most serious is the “juke box complex.” Legal
«practitioners have a distorted view of computing, which
'frustrates any potential understanding. “The committee
‘we have formed intends to break through this caricature,”
he said.

In discussing the implications of information retrieval to
the preservation of a free society, Carl I, Stover, Center
for the Study of Democratic Institutions, was fearful that
due to a greater accessibility of information, the techno-
logical unemployment of law clerks was foresecable.

He admitted that the use of data processing might show
gaps and inconsistencies in legislation and might lead to
rewriting the law and eventual law reform, but “the law
has to consider whether electronic refinement is for its
benefit. To use a computer, one has to think like a com-
puter. Electronic systems may qualify the mediocre and
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discourage thinking, caused by following set routines.”

Stover predicted that the ultimate subjugation of law
by technology will be decision by computer. Therefore,
“law and members of the law must insure that the technol-
ogy will serve good ends.”

Rising in defense of data processing was Roy Freed,
practicing attorney from Philadelphia, and a well-known
advocate of computing in the law field. He said that a
careful study of computing feasibility is overdue. The
study should show how a data processing system could
operate practically and economically, and could stand on
its own feet. He admitted that a dp system is expensive,
and therefore fees for services must cover expenses at the
very least, plus provide a profit to the user.

George W. Brown, Professor of Business Administra-
tion and Professor of Engineering, UCLA, and Director
of the Western Data Processing Center, traced “where
computing has been, where we are now, and where we're
going.”

Brown said there are “standard fears” about computing,
one of which is that people concerned with substance are
~ fearful that programmers will make all the decisions. “This
is ridiculous — and a bad lack of understanding. The head
of the computing department should not report directly to
the president or the chairman of the board, any more than
the switchboard operator should. The ultimate responsi-
bility for analysis and decision making has to rest with
the user.”

While information retrieval is the most obvious utiliza-.

tion of computers, Brown acknowledged that the tech-
nique is far from simple, and one outstanding problem
that exists is the lack of an IR theory.

In enumerating the benefits computers can provide in
the legal field, Eldridge Adams, SDC, said that clerical
tasks, will be made easier; less fatigue in legal library re-
search will lead to error reduction; and an aura.of detach-
ment will be attained, eliminating emotional involvement.

Using the computer will provide certain benefits at
various levels of judgment, he said, and when coupled
with .the users’ abilities by means of appropriate develop-
ment, creative abilities will be extended.

An experiment in applying mathematics and computers
to law was described by Reed C. Lawlor, chairman of the
American Bar Association’s Data Retrieval Committee.
Lawlor developed a mathematical model, using Boolean
algebra, to predict future decisions of the U.S. Supreme
Court. His model was based on the past decisions of
the Supreme Court justices in ruling on 39 cases.

The research, said Lawlor, was an example of how
. lawyetrs can use mathematics which computers can use.
He urged the legal profession to’ give computer people a
chance to be of assistance, and added that because “you
don’t know how a problem ¢an be solved, it doesn’t mean
the problem is insolvable.”

In discussing Lawlor’s presentation, William Cohen,
Professor of Law, UCLA, said that the research had some
merits, possibly in helping lawyers, and judges in lower
courts, to gain some insight on how higher courts might de-
cide on a case. Dissenting was Vern Countryman, Dean,
School of Law, University of New Mexico, who said that
Lawlor didn’t take into account the justices’ previous
" opinions on similar cases which were not included in the
39 cases used in the model. Both discussants agreed that
any model must be consistent.

A third participant, Victor H. Yngve, MIT, asked the
conference to consider four aspects of Lawlor’s work:
1. The use of scientific methods in a legal question. 2. The
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use of a computer in a legal question. 3. The prediction of
decisions. 4. The method of prediction.

He said he had no quarrel with Lawlor’s approach but
added that one must use scientific accuracy if a scientific

method is to be used. Yngve stressed that Lawlor’s work

should be taken as an example, rather than as a proven
scientific method.

Progress reports on information retrieval projects were
presented by John Horty, Health Law Center, University
of Pittsburgh; Robert A. Wilson, Southwestern Legal
Foundation, Southern Methodist University, Dallas; and
Robert T. Morgan, Assistant Professor of Business Law,
Oklahoma State University.

Horty reported that his group had prepared ‘a list of -

112 “common words,” using natural text, with no index-

ing, before the information was placéd in memory. Input .

was from Flexowriter tape with conversion to punched
cards. !

The full text material was sorted .and each word given
a location. The output on mag tape consisted of full text
of relevant sections, and was printed out.

Material on tape now includes the Pennsylvania statutes,
representing a total of 611,000 cards containing 6 million
words, broken down into 31,000 sections. Other projects
at the Health Law Center will cover the health statutes of
15 states; New Jersey Rules, Court Rules, and Constitu-
tion; and rulings of the Pennsylvania Attorney General.

The program developed by the Southwestern Legal
Foundation, said Wilson, is a system for computer storage
and retrieval of lengthy technical documents, such as legal
precedents and articles in technical publications. The sys-
tem is characterized by full text English language mput
and output.

Phoenix; Felix F.
Stumpf, University of California, Berkeley; Reed C. Law-
lor, Chairman, ABA Special Committee on Data Retrieval.

Walter E. Craig, American Bar Assn.,

A dual indexing system, comprising two reciprocally
coordinated mag tape files — a master word file and a root
index file — permits, if desired, a word-by-word machine
search through the natural text of documents retrieved by
a preliminary machine search. It also permits ease of enter-
ing new documents into the system at frequent intervals,
and eliminates the need for synthetic search terms, or fo‘r
digesting, coding or editing of documents before coding.

Wilson said that “it isn’t a question of whether we want
to go into modermn data processing techniques — we have
to develop a high-speed system to meet the needs of clients
for fast answers to complex legal questions. The computer
gives us the ability to animate an index and make it move,
and it also gives us the power to search with many index
terms simultaneously.”

The two factors, he said, “allow us to make each search
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on our individual needs, rather than on the restrictions of
a printed index; the computer index conforms to us,
rather than we to the index.”

One of the projects at Oklahoma, said Morgan, was
to put all the words of the recently-adopted Uniform
Commercial Code on punched cards, which required,
when finished, over 10,000 cards. The language of the
old Oklahoma law will be compared with the new law, to
see whether it is really new or merely a rewritten version
of the previous legislation.

Another IR project centered around portions of the gift
tax code and regulations, in addition to 18 cases decided
under the law. Morgan said that a system called “Point of
Law” is used. This approach to electronic legal research
“is one in a series of systems attempting to develop an ac-
‘curate, fast and economical method of searching legal
literature. The fact that one-tenth of the entire body of
Federal gift tax case law, plus all appropriate regulations
and code sections in the area of Federal gift taxation, can
be searched, selected and printed out in approximately two
minutes, makes the computer a very desireable tool for
legal research.”

From the standpoint of the jurist, some of the most
pressing problems are those involved in establishing ac-
cessibility to trial court data. These problems, reported
Judge Hayden to the Conference, are generated by the
“staggering” numbers of words and figures on paper
which are the output of “courts of record.”

Four types of data are maintained: a case file; an index
to all cases by the names of the parties; a docket, which
lists all court transactions; and a minute book, comparable
to the journal in an accounting system.

“Unless I find someone
I will

or what the lawsuit was about.
who can say, ‘Oh yes, that was Smith vs. Jones,’
never find the file or its contents.”

Material presently being collected by the trial court
could be indexed on a variety of different dimensions,
Judge Hayden explained. For instance, in addition to the
individual parties to litigation, the names of witnesses,
attorneys, jurors, the judges, receivers, executors, and
any other name which appeared in the file could be in-

dexed. Similarly, an 1ndex by types of persons could be
maintained.

“It would be interesting to know,” he said, “some of the
characteristics of the parties to htlgatlon, and certainly of
jurors, and there might well be similar areas of interest
relating to witnesses, lawyers and judges.

‘He cited the example of the Probate Court of St. Louis
County, Missouri, which is presently making all minute
entries by pre-punched cards, and are coded to punch
out, not only the text of the minute order, but the fee in-
volved in that proceeding. The purpose for which they
have adopted this practice is primarily an accounting one,
but it would appear, said Judge Hayden, that it problably
simplifies the clerk’s function, if anything. “Manifestly, 'if
this aggregate detail can be placed in machine readable
form, virtually every step of the court’s activities could be
made accessible.”

One of the possible products of such acce551b111ty could
be information about the individual members of a jury
panel. The court itself could collect this kind of informa-
tion automatically if it recorded in machine readable form
the names of trial jurors on cases. These jury “books”
typically contain a small amount of background informa-

Don Madden, Director of Information Processing, SDC;
Robert Kingsley, Dean, School of Law, University of
Southern California; Richard C. Maxwell, Dean, School
of Law, UCLA.

Said Judge Hayden: “I would not venture to guess as to
the number of millions of words that are preserved by our
(Los Angeles) County Clerk nor as to the number of new
words added to his store every day.”

In order to obtain information about a specific case, if
the name and number are known, about 20 minutes are
- involved in walking, searching docket volumes and waiting
at file counters. To be certain of each court action, nearly
an hour might be spent in hunting through minute books.

This, he pointed out, is a typical access time to the rec-
ords of a particular case when the full address (case num-
ber) is known. It may be half again as long if only one
party is known. However, if the names of one or more
parties, or the file number is not known there is no way to
get.access to the file. It does not help if the court personnel
and attorneys are known, or where the accident happened,
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Myron Tribus, Dean, Thayer School of Engineering, Dart-
mouth College; Quentin Ogren, Professor of Law, Loyola
University, Los Angeles; Richard F. C. Hayden, Judge,
Los Angeles Superior Court.

tion on the individual juries, and a record of the cases on
which they have acted; occasionally, they contain specific
items of information which have come to the attention of
the lawyers which tend to disclose a specific bias.

If the desirability of a jury “book” is assumed, there
might be an equal need for a judge’s “book.” It is impos-
sible for any attorney to have detailed knowledge from
first-hand experience about each of the 120 judges who
regularly sit in Superior Court, and some  estimation of
how a judge would be likely to perform in a given case

can be made with equal reliability based on years of re-

corded performance as can be done for a juror based on
only a handful of trials.

Many courts keep records of the productivity of the in-
dividual judges, and this could be done in much more de-
tailed fashion and with greater case by data processing
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procedures. One benefit would be that it might be possible
- to evaluate the effectiveness of individual judges in partic-
ular kinds of proceedings, such as pretrial.

But if the individual judges are to be revealed in the light
of subsequent analysis, is it not equally fair that attorneys
be similarly treated? Judge Hayden asked. Conceivably,
the statistical analysis of the judgments obtained by in-
dividual lawyers ‘might destroy some now impressive
representations. By being able to get access to the files in
which an opposing counsel had been involved, an attorney
might be able to obtain some valuable insights as to the
likely strategy of his opponent.

One important court record is. the shorthand report of
the courtroom proceedings. In typical cases, the reporter
does not transcribe the words he has recorded except on
special order of one or both of the attorneys, and more
often than not, this is only after the case is concluded for
the purpose of appeal.

There are, however,
complexity of the case, the attorneys will order a daily
transcript, which involves the reporters working in shifts
and delivering a typed copy of the transcript to the at-
torneys on the evening of the day the hearing is held.

The use of a Flexowriter, or similar tape-producing type-
writer would enable the generation of machine-readable
tapes of the words spoken in the courtroom. It should
then be possible to produce by suitable programs a ma-
chine generated index to the transcript.

While there are other benefits which might be derived
from increasing the accessibility to trial court data, the

problems involved in attaining these benefits could be

divided into two parts: one, the problems to be solved

in order to establish accessibility, and two, the problems

created by establishing accessibility.

Although the costs -of machine-readable court: records
would be substantial, said Judge Hayden, and as with
most newly-created processing systems, the choice would
be whether to incorporate old records into the new system
or simply pick an arbitrary date and start with new mate-

rial only. The latter choice would be cheaper but it injects -

the problem that-the indexing and similar research would
have to be conducted by two different methods.

The question of security of information presents itself
in at least two possible forms, he said. The first is the
question of making available for analysis records which are
treated by the court as confidential, such as Juvenile Court
records, adopton records and Conciliation Court records.

The second problem is the question of to whom should
statistical studies growing out of non-confidential data be
revealed. Clearly, studies which result in comparison of
individuals, whether they be lawyers or judges or other,
“are susceptible to invidious interpretation and some
standards would have to be established with respect to
both of these problems. There is always a problem of any
public agency maintaining confidential its internal ad-
ministrative analysis.”

There are certain limiting conditions which complicate
the problem of establishing accessibility to trial court data.
One is the establishment and production of techniques for

the exploitation of the data. For instance, the program for-
generating the value of a personal injury case in advance -

of trial is at present an unsolved problem, and similarly
the development of the daily transcript has not yet been
accomplished.

A problem created by too great accessibility to trial
court records is that of the invasion of the privacy of the
individual. At the present time, although court records are
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instances when because of the:

‘normally public and available for examination, the cumber-

someness of searching them affords a great deal of privacy
to persons whose names appear in the court records so
that after awhile, one’s court activities become almost con-
fidential. “There is a serious question in my mind as we
approach 1984 to what extent we wish to fulfill Mr. Or-

- well’s predictions.” . ‘
A related problem is the question of to what extent would

the conduct of the participants in the judicial process be
affected by their knowledge that their conduct was being
analyzed. Asked Judge Hayden: “Would judges change
their conduct in the management of the trial and in their
giving of judgment if they knew that their performance

was being' accumulated and compared to that of other .

judges?

“Similarly, if the jury value’ of a case were known,
what effect would this have on the conduct of a judge
trying the case without the jury? Would he be tempted
to abdicate to .a machine in the interest of uniformity? I
suspect that there would be some tendancy in this direc-
tion on the part of at least some of the judges.”

There is also the problem of too much information, If
the record were readily available in tape form and each
attorney could have a copy of the tape for the simple
cost of machine duplicating, it’s conceivable that this
burden would be placed on attorneys in’ virtually every
case that extended over a number of days.

Judge Hayden said he felt that the problems seem
either solvable or manageable and “certainly the list of
possible benefits cannot be considered to be either com-
plete or reliable in the absence of much more detailed
studies of the actual court situation in a given court. It
is for this reason that I look forward with enthusiasm to
seeing the results of the initial survey to be conducted in
the Los Angeles Superior Court.”

Maurice Rosenberg, Professor of Law, Columbia Unl-
versity, in a review of the Conference activities, noted that
missionary work was needed to make known computer
technology, as a means of aiding the law in knowledge
gathering. In this light, he suggested that the goal of law
and the goal of computing should be matched in order to
reach reasoned judgments for the common good.

He cautioned, however, that “we need restraint as
we play with.‘dangerous’ tools as a guard against displac-
ing thought and conscience.”

“As for the conference itself — “we should move the ball
a yard at a time—and not try to run for a touchdown
every time we get the ball.” |

A partial list of the conference attendees includes Arnold
I. Dumey, Data Sciences, Inc., Great Neck, N.Y.;- Alfred
C. Emery, Dean, College of Law, University of Utah; Ver-
non W. Hunt, Judge of Municipal Court, Los Angeles;
J. D. Madden, System Development Corp.; Richard C.
Maxwell, Dean, School of Law, UCLA; Philbrick McCoy,
Judge, the Superior Court, Los Angeles; Mrs, Jessica S.
Melton, Center for Documentation and Communication
Research, Western Reserve University; Joseph O'Mera,
Dean, Notre Dame Law School; Martin Shubik, Thomas
J. Watson Research Center, Yorktown Heights, N.Y.; Frank
R. Strong, Dean, Collegé of Law, Ohio State University;
Charles B. Tompkins, Professor of Mathematics and Direc-

tor, Computer Facility, UCLA; Myron Tribus, Dean, Thayer -

School of Engineering, Dartmouth College; Heinz Von
Foerster, Professor of Electrical Engineering, University of
lllinois, and Mrs. Helen L. Brownson, Program Director of
Documentation Research, Office of Science Information
Services, National Science Foundation,
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A SURVEY
OF COMPUTER

FACILITY
MANAGEMENT

by CHARLES M. LAWSON, System Developmenf

~ Corporation, Santa Monica, California

71 Few will argue the point that the elec-
tronic digital computer is one of the
most sophisticated tools,
prime tool employed in business man-
agement today. A fair estimate places
about 8,000 such computers in use
throughout the United States, with a
reasonable forecast of growth to some
15,000 by 1965. The market value of
the hardware alone is upward of 2
billion dollars, and many millions are paid out monthly
by industry for rental service. This is indeed big business.

To properly focus on the management of these instal-

. lations, the System Development Corp. of Santa Monica,

California, recently undertook a survey pertaining to com-
puting practices. Its purpose was to gather data in. order
to develop some yardsticks for comparison and self-
evaluation.

The survey was conducted by the personal interview

technique. This in itself raised the age-old problem of
communication and interpretation, and as proved to be
the case, enough difference in terminology existed to rule

out the possibility of the survey being conducted by mail,

telephone, or any other medium.

Furthermore, the job was the responsibility of one
investigator, and thus presented some limiting factors. It
was to be confined to the Southern California area.
Although geographically limited, the quality, rather than
quantity, approach was adopted.

designing and testing the questionnaire

The questionnaire set was developed by an iterative
process. Each category was designed to provide responses
germane to a general area of concern, with specific ques-
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if not the

30 Southern California users
interviewed in depth

tions therein. Many of them called for a “Yes—No” type
of answer such as: “DO YOU HAVE ANY RECIPROCAL
OR MUTUAL ASSISTANCE COMPUTER USE AGREE-
MENT WITH ANY OTHER COMPANY?” Others were
seeking quantitative data. As an example, “HOW MANY
PERSONNEL ARE EMPLOYED IN THE COMPUTING
FACILITY?” Also posed were ten topics soliciting opinions
on subjects of current interest, “WHAT METHODS DO
YOU USE TO KEEP UP WITH AND EVALUATE NEW
COMPUTING EQUIPMENT?”

Altogether 120 questions were drafted, captioned by
the following eleven categories:

General Specifications, Selection of the Compuiter; Per-
sonnel Roster, Personnel Selection, Personnel Opportunity,
Computer Usage, Computer - Services, Operationial Pro-
cedures, Control Procedures, Systems - Procedures, and
Management Observations and Opinions.

Before proceeding into the field, the questions were
sample-tested in the home office. This afforded an oppor-
tunity to gauge the length of time needed for each inter-
view (which turned out to be three hours) and to clarify
as much as possible the ambiguities which were bound to
exist with terminology and question intent.

sample and component classifications

In addition, to the major category breakdown, the survey
incorporated two other control features. For management
purposes it seemed appropriate to sub-divide answers by
types of facility (Scientific or. Business) and by size of
primary computer (Large or Medium).

Of the thirty respondents, 14 classified themselves as a
Scientific EDPM facility, 12 as a Business data processing
facility, and four as included in both categories.

Several installations reported more than one type of pri-
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mary computer, in which case a choice was made at the
beginning of the interview as to what machine would be
considered “primary” in the interest of the survey.

. the participants and their EDPM

Reaching from Los Angeles into industrial San Diego, the
thirty participating firms included major aircraft. and
missile manufacturers, petroleum producers and distribu-
tors, insurance and title companies, banking institutions,
and educational centers.

Each industry was contacted ahead of time and made
aware of the nature of the Computing Facility Manage-
‘ment Survey. Throughout the entire investigation, answers
were recorded to 96 percent of all questions asked. The
4 percent represented questions which were not applicable
or for which data was not available. Of those individuals
interviewed, 80 percent held positions of managerial rank
wherein all aspects of the computing complex — normally
consisting of systems, programming and computing opera-
tions — reported directly to them. The remaining 20 per-

cent held supervisory responsibility in one of the afore- -

mentioned areas.

A variety of computers were reported as primary equip-
ment, with the IBM 7090 being the major choice of the
users. Of all participants the 7090 was utilized by 43 per-
cent as their main computer. Of the support computers,
used primarily for input-output off-line operations, the IBM
1401 was by far the front runner. According to “Large
Scale” computer users, the number of on-line Magnetic
Tape Units averaged 12.4 per machine system, while the
“Medium Scale” system required an average of 4.6 tape
units.

Other primary computers reported were:

Bendix G-20, Burroughs 205, CDC 1604, GE 210, IBM
704, IBM 705-1, IBM 709, IBM 7070, IBM 7080, IBM
1401, IBM AN/FSQ-7, Honeywell 800 and UNIVAC II.

how the computers are applied

The series of questions under the broad category of Gen-
eral Specifications elicited the following answers. To the
query, “WHAT WOULD BE CONSIDERED THE PRI-
MARY APPLICATION?” the replies leaned toward En-
gineering (23 percent), Administrative and Accounting
(23 percent), with Billing, Production Control, Research,
and Data Reduction in lesser percentages. Other applica-
tions were: Information Retrieval, Marketing, Manufactur-
ing Control, Model Simulation, Program System Develop-
ment, Scientific Mathematical Analysis, and Provisioning.

To a question regarding the organization of the comput-
ing services within the corporate structure, 59 percent.in-
dicated they operated as a separate and distinct entity
with full control and responsibility, such as a data process-
ing department or computing center. Thirty-one percent
viewed their role as more task-oriented, being primarily
concerned with one particular department or division with-
in the company and reporting to that area. These results,
plus opinions offered throughout the survey, tended to
support the view that corporations are moving more
toward the centralization of computing services.

On the question of open shop programming, 39 percent
of those installations in the Scientific category reported
“open shop” as their modus operandi. As for the computer
time spent on checking code for future applications as op-
posed to time used by the computer for the operation of
checked-out programs, Scientific users spent about an

" equal amount of time on each. Business users spent only

half the time on developing new applications or modifying
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present programs as they did in using the computer for
standard production runs.

acquisition of the computer :

Most companies (79 percent) stated that a special ap-
pointed study group led to the recommendation and ac-
quisition of the computer. Composition of the study group
was worthy of note. To the questions:

“DID THE TOP MANAGEMENT OF THE COM-

PANY HAVE A REPRESENTATIVE ON THE COM-

PUTER STUDY GROUP TEAMS?” -

‘ and

“WERE ANY MEMBERS OF THE STUDY GROUP

TEAM REPRESENTATIVES OF AREAS WHOSE

FIELD WAS NOT DIRECTLY DATA PROCESSING?”
the affirmatives and negatives were about equally divided.
The same equal division applied to the query “TO YOUR
KNOWLEDGE, HAVE ANY OF THE EXECUTIVES
OR KEY PERSONNEL OF YOUR COMPANY TAKEN
ANY EDP ORIENTATION COURSES?” These results
only help substantiate that high level corporate manage-
ment is becoming serious in its cognizance of the com-
puter as a practical and essential tool.

Another interesting statistic resulted in questions per-
taining to length of experience. Of all surveyed, 31 per-
cent have used data processing equipment of some form
or another for more than 10 years. Sixty-five percent of
Scientific and 27 percent of Business users have employed
internally stored program digital computers for more than
five years. It can be seen that relative to the total data
processing spectrum, the participants represented some
real veterans.

When' asked whether or not the present computer was
the first one operated by the facility, 83 percent replied
“No.” To the followup question, “IF NOT, IS THE PRES-
ENT COMPUTER MANUFACTURED BY THE SAME
COMPANY AS THE FIRST COMPUTER USED BY
THE COMPUTING FACILITY?” ninety-two percent re-
plied “Yes” — a point for manufacturers to digest.

composition of the computing facility

Depending on the application, size of the corporation, re-
sponsibilities involved etc., a significant variance was ex-
hibited in the size of the personnel rosters. Excluding those

on either end of the spectrum, the average count was 104"

per facility.

Matching Scientific against Business classification in the
matter of personnel composition revealed the following
statistics.

Scientific Business Both
100% 100%  100%

Administrative Supervision 8.8 9.5 9.5
Programmers 33.2 24.0 30.6
Data Processing Operators 21.6 28.4 23.9
Key Punch Operators 14.2 23.0 17.3

The above data was further processed through an IBM
7090 to provide groupings of overall similarity of percent-
age distributions. Interestingly enough, there were 12
cases, predominantly in the Business category, which
were querage in Supervision, low in Programmers, and
high in Data Processing and Key Punch Operators. And
there were eight cases, predominantly in the Scientific cate-

" gory, which were average in Supervision, high in Program-

mers, and low in Data Processing and Key Punch Oper-
ators.

personnel selecﬁdn, training and recruiting
When questioned on methods for personnel selection, 70
percent used some form of aptitude test for hiring pro-

grammers, and 55 percent employed similar techniques for
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hiring operators. As for “trainees,” 87 percent frankly re-
ported they hired programmers and operators in this be-
ginning capacity. As more than one participant put it —
“Where else do you find programmers?”

To the query “IS A COLLEGE DEGREE A PRE-
REQUISITE FOR PROGRAMMER APPLICANTS
WITHIN THE COMPUTING FACILITY?” the Scientific
category diverged sharply from the Business: 72 percent
of the former said a degree was necessary while only 19
percent of the latter indicated an affirmative.

Fifty-eight percent of both Scientific and Business fa-
cilities reported that given the choice, they preferred to
hire personnel with experience in the appropriate line of
endeavor and train them as programmers, rather than the
reverse approach of hiring personnel with programming
skill and teaching them the necessary trade or business
techniques. An analysis of responses from “purely com-
mercial” industries (such as an insurance company) in-
dicated that the trend was more pronounced. Sixty-three
percent favored hiring personnel with business experience
and training for the programming skills.

Statistics on personnel turnover should be an eye-open-
er to management. Scientific facilities averaged 26 percent
total annual turnover of personnel; Business reported 20
percent. Within the context of this question, turnover
meant any personnel losses suffered by the computing
facility for any reason within the past year. It would in-
clude, for example, transfers from the computing facility
to other areas within the corporation — certainly a major
consideration for advance planning,

computer usage

Sixty-three percent of the respondents reported working a
three-shift operation, some installation running on a six-
day, even seven-day schedul€. The average monthly com-
puter time, however, ranging from 176 to 550 hours,
amounted to 334 hours monthly for both Scientific and
Business facilities. Regularly scheduled preventive mainte-
nance time averaged 12.3 percent of the total hourly usage.
A similar statistic for unscheduled maintenance showed an
average of 5.3 percent of total hourly usage. Unscheduled
maintenance was defined as time, not previously planned,
needed for maintenance because of computer malfunction.

As for questions on methods employed by survey par-
ticipants for computer time-sharing, specifically where
conflicting demands for service exist, Business facilities
preferred to adhere to recognized schedules. Scientific in-
stallations were more prone to introduce emergency meas-
ures such as priorities for work, reservation of time periods
for specific computer processing (block time), and other
similar approaches, in an effort to solve the overload dil-
emma and satisfy the “customer.”

When questioned on the amount of elapsed time re-
quired by computer operations for code check turn-around
(program check-out and debugging), the Scientific facili-
ties claimed an average of 6.6 hours, whereas Business fa-
cilities reported 11.5 hours as average elapsed time
needed.

Both Scientific and Business facilities ranked in the
same order of importance these criteria for evaluating the
effectiveness of their operations: technical competence,

response time, flexibility of ‘service, liaison and goodwill.

procedures—operational, control and systems

Three out of four respondents stated that they maintained
and published Standard Operating Procedures for their
computing facility. Answers to a series of questions about
communications between operator and maintenance engi-
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neer, between operator and programmer, between pro-
grammer and maintenance engineer indicated a growing
tendency to document the exchange, however informally,
over verbal instructions.

An awareness by those contracting for computing service
within the corporation is indicated by the reported statistic
that 70 percent require cost estimates before proceedings
begin and 50 percent of customer users (those areas re-
ceiving computing services) are provided reports from
the computing facility indicating machine usage and ex-
pended dollar amounts.

Questions on the size of computer programs were diffi-
cult to tie down, due to differences within installations as
to what constitutes the program. Indications from this sur-
vey did reveal, however, that in general, programs written
for use by the Scientific facilities were larger than those
needed by the Business groups.

Virtually none of the firms queried had developed any
quantitative methods for assessing programmer capability.
Several expressed the opinion that effort in this direction
was not necessary and were doubtful that any existing
criteria could be justifiably applied. Others thought differ-
ently, and 35 percent of Scientific and 56 percent of Busi-
ness facilities believed that such measures should be de-
veloped. Ninety percent of those interviewed reported
they had not developed any reliable methods for estimat-
ing programmer manpower requirements for work assign-
ments, -other than those attrlbuted to experience and in-
tuition.

When questioned as to computer and manpower time
budgeted for the development and maintenance of pro-
grams or program systems which may be used for general
application or system control within the facility, 66 per-
cent felt that not enough of such time was made available
to accomplish the job to their satisfaction.

‘views and opinions

The personal interview technique provided an excellent
opportunity to solicit opinions and attitudes toward topics
of general interest and concern. A question related to top
management’s perception of the importance of computing
services could thus be summarized. Unlike the situation a
decade ago, business leaders today neither shy away from
EDP for lack of understanding nor embrace every elec-
tronic gadget for fear of missing something. They seem bet-
ter adjusted to the phenomenon, and willing to learn
more about it.

By far, the ma]orlty of respondents indicated that corpo-
rate management was very cognizant of the need for high-
speed computing service in today’s business and scientific
applications. True, not everyone shared this view. Some

* felt that top management lacked a basic comprehension of

the potentialities of the computer as a management tool.
Yet comments did suggest that management was becoming
more open-minded toward this viewpoint.

“HOW DOES EDPM SUPERVISION KEEP UP WITH
LATEST ADVANCES IN COMPUTING EQUIPMENT?”
One of the biggest problems facing the supervisor of a
data processing facility lies in the selection of his tools.
The very dynamic nature of today’s technological environ-
ment tends to make the task more difficult, more complex.
The survey demonstrated that in many cases, the responsi-
bility was delegated to certain people within the facility;
in others, special corporate functions assumed the job of
computer evaluation. Only one company reported the de-

. velopment of a computer program technique. for hardware

evaluation.

Most respondents of managerial rank expressed a con-
tinuing need for programming research of some nature.
With few exceptions, participants indicated that they look
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to the manufacturer to supply a comprehensive package
of program systems with the hardware. They see their
responsibility as modifying delivered software to meet
their own specific needs.
To the query about space allocation for “your comput-
ing facility hardware,” the consensus seemed to be ex-
pressed as follows:
“As computers attain more industry-wide acceptance,
the day of the showplace installation is on the wane.
" Nevertheless, most computing facilities report that ade-
quate provisions have been made by the companies for
hardware, permitting good operating and maintenance
practices, ofttimes with built-in growth potential. The
main concern appears to be for lack of space for person-
nel directly connected with the computing complex, such

" as programmers and systems people. The point is that
such people are not apt to apply themselves as well
under overcrowded conditions.”

As for the issue “centralization versus decentralization”
of computers within a company, two to one predicted a
trend toward consolidation of hardware. Several respond-
ents predicted the growth of the satellite concept, wherein
small-scale computers communicated with a larger central-
ized system.

“AS A MANAGER OF A COMPUTING FACILITY,
WHAT PROFESSIONS, SKILLS, AND AREAS OF RE-
SPONSIBILITY DO YOU DEEM NECESSARY FOR
THE MOST EFFECTIVE ORGANIZATION?” Most or-

ganizations begin with a nucleus of personnel directly

oriented toward a particular task. In the case of a com-
‘puting facility, this normally consists of systems personnel,
programmers and operators, with clerical and managerial
support. As the organization grows, the need for broad-
ening its base often arises. To cope with growth, some ad-
vocated that on-going training under a professional in-
structor would be desirable. Public relations were gener-
ally considered the responsibility of all personnel, although
some managers were of the opinion that a computing facil-
ity of any reasonable size should regard it as a specific
function. Other necessary roles and responsibilities ex-
tended to Technical Consultants, Technical Woriters,
Mathematical Analysts, and Engineers. One respondent
raised a flag of caution in this area. He felt that in the
recent past, Parkinson’s Law had been exploited to the
fullest by many computing facilities. He opined that such
proliferation often resulted in losing sight of the main ob-
jective — the use of the computer as a tool, nothing else.
Before long, the tail was wagging the dog — another point
of view. '

““WHEN A PROGRAMMING GROUP EXISTS FOR
THE EXPRESS PURPOSE OF WRITING ALL -PRO-
GRAMS FOR THE PRIMARY COMPUTER, IT IS CON-
SIDERED CLOSED SHOP PROGRAMMING. WHEN
PROGRAMS FOR THE PRIMARY COMPUTER ARE
WRITTEN BY PERSONNEL THROUGHOUT THE
COMPANY, PROFESSIONAL PROGRAMMERS OR
OTHERWISE, IT IS CONSIDERED OPEN SHOP PRO-
GRAMMING.” “WHEN THE COMPUTER IS OPER-
ATED ONLY BY PROFESSIONAL OPERATORS OF
ONE GROUP, IT IS CONSIDERED CLOSED SHOP
COMPUTER OPERATIONS. WHEN PERSONNEL
THROUGHOUT THE COMPANY, PROFESSIONAL
-OPERATORS OR OTHERWISE, ARE AT LIBERTY TO
PROCESS THEIR OWN WORK ON THE COMPUTER,
IT IS CONSIDERED OPEN SHOP COMPUTER OPER-
ATIONS.” “FOR YOUR COMPUTING FACILITY,
WHICH APPROACHES DO YOU FAVOR?” This well-
bandied question was included as it affords an opportunity
to record the opinions from a segment of the computing
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industry. No one favored open shop operations. As for pro-
gramming, it was 3 to 1 in favor of closed shop. There
were some reversals; that is, current “Programming open
shoppers” advocated closed shop, and vice versa. All
agreed, of course, that further development of higher level
languages makes open shop more applicable. It was further
agreed that the question was only relevant to Scientific
facilities, although all were polled. _

A sampling of comments is as follows:

“Open shop programming opens the door for duplica-

tion of effort.”

“We were open shop programming and operations. We

closed operations first and do subscribe to closed shop

programming.”

“Open shop programming should be controlled.”

“Provisions should be made for some special FORTRAN

programming on an open shop basis.”

“Controlled open shop programming for engineering.”

“Business — closed programming. Technical — open shop

programming.”

One of the major problems facing a manager, particular-
ly where the computing services are diversified, is in turn-
around — the amount of elapsed time from receipt of the
work to the return of the processed results to the customer-
user. Often, as the load increases, turn-around service de-

creases, schedules begin to slip and measures are imple- -

mented to process work under a more closely controlled
plan, such as a work priority system. On the other hand,
it may be argued that priorities can do more over-all harm
than good, unless rigidly controlled, and are really only
necessary when adequate scheduling has not been planned.
As one participant put it, “Priorities! — over my dead
body.” Comments in answer to the query, “WHAT
METHODS OF COMPUTER USE CONTROL DO YOU
ADVOCATE FOR EFFECTIVE RESPONSE TIME?”
only pointed up the variety of methods employed to over-
come a complex problem. “Establish maximum limits for
code checks.” “All work scheduled through the Operations
Manager.” “Develop sophisticated scheduling practices.”
“Establish time blocks.” ‘

Admittedly, asking the question, “WHAT DO YOU
CONSIDER TO BE THE MAJOR PROBLEM AREA IN
COMPUTING FACILITY MANAGEMENT?” is some-
thing like asking “What is the most important part of a
wrist watchP” All parts are essential for smooth running.
Similarly, it is difficult to identify any single problem fac-
ing the facility manager as being more major than others.
However, as an attempt to categorize thoughts on such a
broad question, each participant was allowed only one
response. It should be noted that of the thirty participants,
two-thirds of them identified their major problem as being
in one of four areas:

Finding competent people

Liaison and communications

Educating the users

Keeping management aware of your role and

“On your side!” |

. ]
The System Development Corporation has made TM (Tech-
nical ‘Memorandum) 704 ‘‘Computing Facility Manage-
ment Survey'’ (C. M. Lawson) available to firms who ac-
tively participated. Readers interested in obtaining copies
may do so, under letterhead of their respective com-
panies, by writing to 'System Development Corporation,
2500 Colorado Avenue, Santa Monica, California, ATTN.:
Document Distribution,
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With little expectation of a private unveiling of IBM’s five-
year plan for painless profit in computing, DATAMATION
nevertheless felt that a brief exposure to top management
thinking at White Plains would constitute a highly palat-
able, feature-length offering.

No constraints on subject areas were imposed for the

dHUME joined IBM in 1939 and has been
branch manager at Lansing, Detroit and Milwaukee. In
1957 he was promoted to manager of Midwest sales and
in 1960 received a divisional vice presidency. He became
president in May, 1961.

A
PROFILE
OF NO. 1

based on a taped interview

- by HAROLD BERGSTEIN, Editor

Q. Despite IBM’s position of prominence in the industry,
there is criticism frequently voiced that you have not
been a leader in technological progress. In support of
this argument, the comparison is frequently made with
other manufacturers in the general purpose field, for ex-
ample: UNIVAC’s 1107, Burroughs’ B5000 and Philco’s
2000. Would you care to comment?

HUME: I don’t think we have to take a back seat to
anyone and I don’t think anybody has scooped us. We're
not going to be first in everything, but one of the things
you missed in your question of great significance is
random access. This was a tremendous breakthrough with
the various approaches we've had to it. A large volume
solution where there were literally hundreds of machines
performing random access functions and applications is a
tremendous and significant breakthrough. I honestly think
that random access, as' a philosophy, has not been ex-
tended to the degree that we will see in the future.

We can talk about how fast we can sort, as a case in.

point, but if you can get a fast enough random access,
you may not have to sort. As you look at systems like
SABRE and at other on-line systems, you are going to
find that random access is a real key to the future.

Q:. A specific criticism of technological progress is that
you still retain a 600-line-per-minute printer even for
STRETCH and that the 1,000-line-per-minute printer has
been widely accepted by users and competitive vendors.
Would you comment on this?

HUME: We're all constantly looking at the market place
and were looking at our capability to provide the best
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following interview, and.with several hours of available
time and tape, conversations ranged from ALGOL and
COBOL to the Consent Decree and STRETCH. Principal
participants were WARREN C. HUME, president of IBM's
Data Processing Division and A, L. HARMON, the Divi-
sion's manager of product marketing.

: HARMON has been with IBM for nine years.
His buckground is in sales and systems engineering and
he was formerly manager of applied-programming in the
Data Processing and Data Systems divisions.

IBM’s Hume and Harmon

view problems, progress and professional criticism

answer at the lowest possible price. I don’t think there
is- any question that we can produce a 1000-line-per-
minute printer or that we can make it even faster than
1000. The point is to bring a solution at a level which
is to the best advantage of the customer. I think, though,
that you find the present cost of the throughput of our
machines is a relatively good one.
Q: What recent factors would you consider important in
the accession of IBM to its present position in the in-
dustry?
HUME: There is a basw premise here and, operating
upon it, we literally turned our company around in the
market place, so to speak, within the last two to three
years. As simple or as much of a cliché at it sounds, we
stepped back for a moment and took a look-see and
decided that we couldnt find a businessman —a top
businessman — who wanted to buy a microsecond. What
he was really looking for was a solution to a problem.
Therefore, it seemed logical that if we were to provide
a solution we had to have the technical competence in
not just hardware, but in his business — industry com-
petence, if you will —to define the problem. In order
to define it, we had to know this man’s industry.
Consequently, we took experienced people who had
been working in a particular industry and sent them to
postgraduate schools. For example, we took our banking

- people and did two things. We sent them to postgraduate

school at Rutgers, which included a combination of the
academic approach that they had, plus bringing in a lot
of outside talent. NYU made facilities available for a
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retailing school and we had such outside speakers as
Bernard Gimbel. We went to the University of Con-
necticut for insurance and so on down the line.

The other thing we did was to reorient many of our
branch offices from a geographical arrangement to cover-
age of specific industries. Historically, if the size of the
territory was too big, it had seemed logical to cut the
area in half and put in two offices. We revised this.

For instance, in Chicago we have five offices and each
one covered a certain amount of geography. Under the
new concept, we took one office and made it responsible
for the financial industry, so that in this particular IBM
office,  all considerations, everything, pertained to finance.
They lived like bankers, so to speak; they ate like
bankers, and they thought like bankers. They were in it
all day long. They weren’t thinking about manufacturing
control in the Chicago financial office. They were thinking
about finance, brokerage firms and banks.

Now, that to me, is a significant change and I think
it has had a significant bearing on our sales volume.

Q: What were some of the important factors in the mid-
50s responsible for the growth of IBM? °
HUME: There really wasnt a large volume of people
with pieces of hardware in the field at that time . . . we
got into the business with what we thought was a ma-
chine that could solve a problem, and we tried to dem-

onstrate to the customer how we could solve his partic-
ular problem with that machine.

As you look back, the problems then were much
different than today’s. Then, you could take some top
specialists, train them on the machines, train them on the
applications, but the scope of the market was limited
enough that you could use these people in those few
spots. :

Today, the whole market has changed with the 1401,
the 1410 and some of our competitors’ machines. It’s a
very broad market and consequently, we have to serve it
on a very broad base with specialized knowledge.

In the 50s, there was one difference, too, which
prompted a basic decision. I don’t know what it amounted
to in terms of dollars, but it was a sizeable investment.

We realized that historically, just having specialists go
from one location to another to analyze the problem and
recommend a solution was not the long-term solution.
Any time someone put one of these machines in, we
had learned from the unit record field that it was a
"day-to-day proposition and therefore, we set  up a
tremendous educational program so that we could have
at the local level, top answers, specialized answers, so
that the businessman was as close to a solution as his
phone with a representative ten minutes away.

I can simplify the answer by saying that we had to
make a basic decision: one choice was the task-force

approach and the other was to take a broad educational .

approach, accept that it's going to be a broad market,
invest heavily in education and beef up systems engineer-
" ing — which we did, and put it at the local level. And
this we also did.

We think this has a significant meaning. We take a

great deal of pride today in the capability at the branch
office level, not that we don’t have consulting available to
these people, but we think that we have a tremendous
amount of technical competence, both industrywise and
machinewise, at the branch level.

Q: Regarding present-day induystry problems, the Ameri-
can Standards Association, the Association for Computing
Machinery, and the International Federation of Informa-
tion Processing Societies, as well as several other manu-
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facturers, have advocated the 1mp]ementat10n of ALGOL.
What is IBM’s position?

HUME: May I ask a question? What’s the stand of
GUIDE and SHARE who are the major machine users?
Q: In support of FORTRAN.

HUME: And logically, because they have a tremendous
investment. I think one of the successes of IBM has been
based on the fact that we try and service the investment

of our customers. That’s number one. These are the major

users of the machines.

Secondly, I somehow feel that there is a wrong im-
pression as to our support of ALGOL. We are not ig-
noring ALGOL. We’re really taking a look at it and,
over and above a look, were putting a tremendous in-
vestment in ALGOL.

Some people have the feeling that just because we’re
continuing FORTRAN with the investment that our cus-
tomers have in it and since GUIDE and SHARE have
come out for FORTRAN, that were against ALGOL.
We're not against it. We're simply saying that we have
to support FORTRAN. '

Q: By investing in ALGOL, do you mean research into
the development of an ALGOL processor?

HUME: Yes.

Q: Will it be anounced soon?

HARMON: As you know, ALGOL and its specifications
are still under development and we have submitted an
experimental ALGOL processor to the SHARE ALGOL
committee for further development and work. We like to
make sure that things are reasonably cleaned up before
significant assets are poured into any program.

Q: Regardless of an announcement date of an ALGOL
processor, would this signify the end of FORTRAN main-
tenance and development?

HUME: It would not.

Q: With this fact in mind, would you be able to provide
a prediction as to when an ALGOL processor might be
forthcoming from IBM?

HARMON: You're in an area where you're almost asking

when will something be invented. In a development pro-.

gram, it’s extremely difficult to forecast even close to

.when something will be specified to the level where it

can be properly implemented.

My guess would be that the next five years will show
significant changes, not only in the ALGOL effort, but
also in the FORTRAN language itself. It’'s conceivable
that these two will marry.

Q: In your support of COBOL and compatibility, this
effort would seem to run diametrically opposed to IBM’s
best interests in maintaining customers and sales since
compatibility implies that a user may transfer his work

without major reprogramming between machines of dif-

ferent manufacturers.
HUME: Naturally, we intend to keep our sales up. I, in

particular, intend to keep our sales up, since this is my

job. However, regarding COBOL, I dont think that our
support is so unique.

I think every man who ordered his computer in the
first place made a decision. At that point, he had no
investment in programming. Later when COBOL came
along, he had to make another decision. So these decisions
have been made thousands of times across the country,
and I don’t think that there is a major difference between
the first time and the second time they are made.

I think that as we gain experience we have a better
appreciation of the man’s business and his problems and
therefore are in a better position to offer a solution.

Q: Would you comment on the general direction and prog-
ress which IBM has made in the COBOL movement?
HUME: Let us say that because of our early entry into
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this particular game that we had the opportunity, through
experience, to learn that there was no Utopia and while
progress would be made in these things, that it takes
time.

There has been tremendous medical progress made in
the last fifty years, probably as much as in the previous
ten million and yet, the gestation period of a baby is
identical with what it was. So, I think that we’re saying
we recognize there are certain things that you just can’t
solve by waving a wand. The only way you learn these
things is by doing them.

Q:* Mr. Harmon, would you rate the general progress
which the industry has made in the COBOL effort?
HARMON: ‘All the votes aren’t in on COBOL yet. In
dealing with anything as major as a new language like
COBOL or any commercial translators for the business
world — it takes a period of time to really shake down
your own opinions as to whether or not the benefits
originally forecast are realized. I- would point to our ex-
perience with FORTRAN. It was several years before this
was really accepted by the scientific computing com-
munity.

Admittedly there were two things going on — the ac-
ceptance of a philosophy of a higher-level language and
the acceptance of FORTRAN. But I don’t think we have
to go through the acceptance of the philosophy again.

My guess would be that this will take something of the
order of another year of user experience with COBOL to
decide whether or not significant benefits will be realized.
Q: Still on the matter of standards, but shifting tracks

slightly, would the entire standards movement in this
country become a rather impractical force without the
agreement of IBM? ‘

HARMON: Definitely not. The desire for standardization
is strong enough today so that efforts would continue
with or without the support of any single company. How-
ever, IBM believes strongly in the benefits of standardiza-
tion for data processing users and is participating in these
efforts in a number of areas.

Q: Is there a single professional problem in the mdustry
that you would consider as the most pressing?

HUME: The answer to that question can be pretty well -

defined by the want ads in the newspapers. Take the
N. Y. Times as a case in point. You find a myriad of ads
for programmers. Someone said there is an obvious de-
mand for some 10,000 programmers.
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‘machines

Q: When do you feel the problem will smooth itself out?
HUME: I haven’t thought out an answer but to take
one off the top of my head, I would say that with the
going into colleges and universities, there
should be an increased capability coming out of the
schools within two to three years.

Many colleges and universities are actually - putting
in programs of programming as accredited courses and
in some cases, theyre making it virtually mandatory
in the engineering school particularly, and in the areas
of mathematics, physics and chemistry.

Q: At the opposite end of the spectrum, is there a single
technical problem such as the study of thin films, cry-
ogenics, tunnel diodes, etc., that seems of primary im-
portance?

HUME: No, although these certainly are areas that are

‘being explored, and there’s a great deal of technical em-

phasis on them by all the manufacturers.

While I'm not trying to minimize the fact that they’re
exploring great areas, I honestly think that history- will
prove that the technologies have exceeded the present
capability, not of any individual company but in toto.
They have exceeded the potential to adequately use that
capability which is already in existence.

To put it another way, I think you will find that with
the machines that are available today, people will be
discovering new ways of using them and will be using
them on a much more sophisticated basis five years from
now. The machines basically won’t change, but the peo-
ple’s capability of using them will change.

Q: Do you believe that within the coming five years,
programming may become of equal or greater importance
than engineering of hardware?
HUME: Your question leads me to think that possibly
one can have some type of system — perhaps a complete
building block, and therefore it's the programming that
would tend to put these pieces together. Incidentally, I
believe that the term software —as a catchall word — is
going to become less and less meaningful as time goes on.
The present ratio of applied programming and ap-
plications programming to hardware is becoming greater
because of the greater flexibility of the hardware. As you

" get more flexibility, it may be compared to an airplane

that can go through more maneuvers and the pilot has
to be more capable to take it through these new
maneuvers.

Q: The opinion of many users 1s that the programmmg
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of their machines is costing more than the machines
themselves. Has this been your experience?

HUME: I think there’s a tremendous investment in pro-

gramming. There’s no question of it. :

Q: It has even been suggested that hardware develop-
ment be frozen for a period of years so that applications
and programming can catch up to the microsecond speed.
Would you agree?

HUME: You've got too many people in the market place
who are developing hardware with improvements over
their previous hardware and curtailment of this progress
simply can’t be done. I can’t see how competition would
allow it to happen. Even if the government were to edict
it, which I don’t see happening, you’d just be opening
yourself and the whole industry to an attitude of saying,
“Let’s sit with less than the best.”

Q: In the move toward third generation technology, would
you hazard a guess as to which direction the industry will
take?

HUME: You hear about thin films, cryogenics, all kinds
- of things. I don’t think any manufacturer has frozen his
specifications to the point where he knows which one or
which blend of these things he will use. I'm not too sure
that there aren’t certain things that might be developed
within the next year or two which might even obsolete
these.

Q: When can we expect a successfully operating multipro-
gramming system for a machine in the STRETCH class?
HARMON: I think the remarks we made concerning de-
velopment programs as they relate to new programming
systems, apply here. When you speak of a solution, you
imply a total solution, and in the field of programming, 1
don’t think you can forecast a total solution. What you
do is solve a problem such as compiling speeds versus ob-
ject program efficiency, multiprogramming, etc.—you solve
these incrementally.

Q: Speaking about STRETCH has CEIR officially con-
cluded its negotiations with IBM on a penalty for can-
cellation of the STRETCH machines?

HUME: No, they have not. I believe you used the plural,
however, in referring to STRETCH machines. They did
not have two machines on order. They had placed one
order and a letter of intent. As far as an order to build,
they had only one machine.

Q: What are your plans for the cancelled STRETCH?
HUME: There are two basic things we can do. First, if
some agency had an interest in it, we would consider com-
pleting the machine. The other course would be to use it
for spare parts. There is a third possibility that we might
set up a usage within our own company. I'm not saying
that this is planned, but it is a possibility.

Q: Why doesn’t IBM announce the number and location~

of its machine installations?

HUME: I honestly think that this is a personal thmg It’s
just like asking you how much you earn.

Q: But you detail your earnings in your annual report.
HUME: Yes, this we do, but I don’t think that you neces-
sarily expound the sources from which you earn it. If you
would allow me the same analogy, I could say what my
income was last year, or I might even put it on a credit
report as many of us do, but I don’t have to describe what
investments I've got. 4
Q: Since other manufacturers provide installation figures
to the public, there has been speculation that this particu-

lar IBM policy might be attributed to the Consent Decree-

and the desire of your company not to pinpoint its finan-
cial status to the Justice Department.
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HUME: I could see where someone might have this opin-
ion, but it is not the real reason. My answer is that we
nave always considered such figures proprietary and have
rarely divulged them, either before or after the Consent
Decree.

Q: There is also the impression that the Consent Decree
has actually been of far greater benefit to IBM than if it
had not existed, since the credibility attributed to your
announcements may be somewhat higher because of these
publicly reported restrictions. Would you agree?

HUME: I don’t think that the Consent Decree changed
any of the basic policies of the IBM Company. You can
say that there are some differences. For example, since the
signing of the Consent Decree, our machines are now of-
fered for sale.

However,. there haven’t really been any basic policy
changes from what we did prior to that in the announce-
ment of our hardware. I can remember participating in
the announcement of the 407, for example. When we an-
nounced it, I had one on the stage showing it running. As
a matter of fact, that’s how it was announced. At the same
time, we announced the key punch and the new proof
machine. I think we also announced the 101 statistical
sorting machine on the same day.

I can say categorically that if the Consent Decree were

to expire tomorrow, you wouldn’t see any change in the
IBM Company. There are some practices on which the
limitations have been lifted and we have not changed
these practices whatsoever.
Q: American Airlines has informed us that the SABRE
system will not be on the air as per its originally sched-
uled installation date. What are the reasons for its late-
ness?

. HUME: First of all, you have to define “the scheduled

installation date” but let me tell you the whole story
rather than to try and explain that.
As you know, when you put any of these systems to-

gether, you've got the system, the control program, the -

operations program and a myriad of people operating with
the controls, operations and hardware.

Under the original plan, there were certain layouts and
simulations that were scheduled to shake down the hard-
ware, the control program and operations program, and
then a city was to have been placed on line, using this
technique as a shakedown.

As we got into the total program, it became clear that
we would be better off setting up a simulation laboratory,
shaking down the programs to a far greater degree than
we had originally anticipated. At present, were actually
having a simulation of a small airline and using actual
data. Therefore, this means that the date of the original
city which was really part of the shakedown, is being de-
ferred.

This does not mean, however, that if the first city in the

shakedown is moved back, that the installation of the total

system is deferred for a similar period of time, because if
you take the bugs out of your programs as you place these
various cities on line, you can expedite this schedule.

In these large systems where you have tremendous pro-
gramming involved, we feel that there is more shakedown
on the simulation basis to be accomplished prior to the
time that you use a live example. We believe it will con-
serve more over-all time than would be required by going
the other route. It’s that simple. I don’t think we know the
exact date that this is going to be concluded. This doesn’t
mean that we're afraid that it’s going to be moved way
back, but a program like this is brand new so it could
vary plus or minus a limited amount of time.

Q: Do you feel that the influence of SHARE and GUIDE
which we discussed earlier with regard to FORTRAN,
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has stayed the same or increased over the past few years?
I refer to its influence in prompting IBM to make changes
in its equipment, add or subtract black boxes, ete.?
HARMON: I think the big value of SHARE and GUIDE
is to themselves. Of course, this value is growing in im-
portance to the new people joining these groups. As far
as IBM is concerned, we have always enjoyed an input
from these organizations as far as market requirements
are concerned.

Q: Looking to the future again, do you expect there will
be fewer or a larger number of firms in the computing
field?

HUME: It’s impossible for me to really know. I think
there might be more changes such as Ford and Philco,
for instance, but I dont expect any major drop out. My
guess would be that the number of firms in the business
will increase although whether the new companies will
make complete machines is another question. I think you’ll
see more and more people becoming suppliers.

In the automobile business we think in terms of three or
four or five companies and yet, my guess would be that
there are literally hundreds which, if you ask them, would
say that they re in the automobile business. It is hkely that
suppliers in computing will feel the same way.

Q: Would you venture an opinion on centralized versus
decentralized computing (or large versus small systems)
and whether a trend might be forthcoming?

HUME: It almost gets back down to the argument that’s
been going on in business ever since business began, on
the merits and demerits of centralization versus decentral-

ization. The economics in both directions are going to be
such that the decision will be based largely on an organi-
zational desire rather than on the computer.

There are certain areas and types of applications where
the centralization of the data is logical but basically,
would have been logical before. For example, we were
talking about the SABRE system and when you got to the
end result, there was a centralized spot at which the in-
ventory of seats available on these flights was maintained.
It was sent out in blocks so they could be properly sold.
I visualize this sort of application being placed more on an
on-line basis than we have ever done before.

Q: It was pointed out recently by several leaders in the
industry that the design of the computer has changed only
insignificantly since von Neumann and that aside from a
brute force increase in speed, there have been only five
or six real improvements in logical design. Do you agree?
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HUME: Is it really important? That’s the question I'd like
to ask. The point is can you get the solutions to the prob-
lems that you want to get at the cost and speed that you
want to get them? I tried to bring this out earlier, but it
merits repeating; the businessman really isn’t interested
in a nanosecond or microsecond or logic or a doggone
thing. All he wants to see is how to get the solution to his
problem and couldn’t care less basically, whether it’s air
conditioning, solid-state, or if it looks like an airplane or a
match box.

Of course, I'm drawing ridiculous extremes but I think
the emphasis in a lot of these cases is put on the wrong
spot.

Q: What efforts has IBM put forth in the matter of auto- -
mation and displacement of the working force?

HUME: Perhaps my definition of automation is different
than yours.

Q: May we have your definition?

HUME: 1 think the concept that most people have of
automation is one of a production line which is creating,
as you say, the unemployment or displacement. I don’t
see this as the same thing. We're comparing apples with
oranges when we're talking data processing and automa-
tion. There’s a distinct difference between an automatic
production machine and a data processing machine.

I don’t know this to be a fact, but I will venture a guess
that the number of people involved in operating, manu-
facturing and servicing data processing equipment is
greater than the number who have been displaced by data

processing equipment including unit record.

Q: One final question which concerns the professional’s
view of IBM. Since most individuals are almost intuitively
opposed to a consistent winner, IBM is frequently the
butt of much industry laughter. For example, at one pro-
fessional society meeting, someone mentioned IBM and
was greeted by “Oh, you mean International Bailing Ma-
chines.” The result was laughter from 500 attendees.
Would you care to comment?

HUME: The IBM Company can laugh at itself just as
well as any other company can laugh at itself. Are we
aware of our position? The answer is that we are aware
of our position and we try to walk the line — and it’s a
difficult line — between confidence and smugness.

We are confident that we have the best people —a
collection of the best people — in the field in this particu-
lar area. We are far from smug. We makeé mistakes. We
hope we Iearn by our mistakes. m
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GROSCH’S
LAW
REPEALED

by CHARLES W. ADAMS, Charles W. Adams Assoc.,
Bedford, Mass.

Less than four years ago, Philco de-
livered the first transistorized electronic
data processing ‘system to be manu-

then, more than 50 different solid-state
systems have been announced, and first
deliveries made on about 40 of them.

(The salient features of all these sys-
tems have been tabulated in the Com-
S puter Characteristics Quarterly. Pub-
lished by Adams Associates, the Quarterly is updated
every three months in an attempt to keep it abreast of
the rising tide of new systems.)

The six-dimensional chart appearing on the opposite -

page graphically depicts: storage access time in psec by
the ordinate; “typical” monthly rental by the abscissa;
number base by the shape of the point; word size (in
bits, with character-addressable machines such as #33,
the IBM 1401, shown as having a five-character and
therefore a 30-bit word) by the height of the box
enclosing the point; number of words by the horizontal
cross section of the box (so that the volume of the ‘box

factured as a commercial product. Since

replacing the square

by the square root

represents the total storage capacity); and the year of the
first delivery by the shading of the box.

The computing capacity of a given system depends on
all its characteristics and on the way it then happens to fit
the job it is to do. But raw internal speed depends greatly
on storage access time, and the almost universal use of
magnetic core storage has consequently markedly changed
the relationship between speed and storage.

A few years ago, Herb Grosch asserted that empirically
the ratio of speeds of two competitive computers could be
expected to be directly proportional to the square of their
costs, that is, for ten times the money one could expect a

hundred times the speed. Grosch’s law has been repealed;

one can no longer expect even a linear increase. Indeed, a
case can be made for replacing square by square root,
and the popularity of the six-microsecond core memory
introduces a special situation, represented by the 6-usec
law above.

The author sincerely hopes that, having taken note of
the results here published for the first time, the reader
will proceed to forget them — for the author is of no mind
to defend'them! |

COMPUTER REFERENCES — See Corresponding Number References on Chart at Right

1. IBM; 7030 STRETCH
2. UNIVAC LARC
3. IBM 7090
4. PHILCO 2000 MODEL 212
5. IBM 7080
6. RW 400
7. UNIVAC 1107
8. CONTROL DATA 1604
9. RCA 601
10. PHILCO 2000 MODEL 210,211
11. IBM 7074 :
12.  UNIVAC 490
13. IBM 7070
14. IBM 7044
15.  UNIVAC il
16. HONEYWELL 800
17. BENDIX G-20
18. BURROUGHS B 5000
19. RCA 501
20. IBM 7072

~21. NCR 304
22. GENERAL ELECTRIC 210
23. IBM 7040
24. UNIVAC 1206
25. CONTROL DATA 924
38

26. IBM 1410

27. NCR, 315

28. HONEYWELL 400

29. UNIVAC SS 80/90 MODEL I, MODEL Ii

© 30. PHILCO 2400

31. GENERAL ELECTRIC 225 .
32.. BURROUGHS B280 & B270
33. [BM 1401 (TAPE)

34. RCA 301 -

35. RPC 9000

36. CONTROL DATA 160A

36a. BURROUGHS B260

37. DEC PDP-1

38. COMPUTER CONTROL DDP-19
39. AUTONETICS RECOMP I

40. RW 530

40a. IBM 1401 (CARD)

41. RPC 4000

42. IBM 1620

43. AUTONETICS RECOMP liI

44. CONTROL DATA 160

45. PACKARD BELL PB 250

46. MONROBOT XI

47. GENERAL MILLS AD/ECS-37
48. ADVANCED SCIENTIFIC ASI-210
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IN THOUSANDS OF DOLLARS PER MONTH

RENTAL

SOLID- STATE DIGITAL COMPUTERS — COST vs. MEMORY SPEED
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DARTAMATION

QUARTERLY INDEX
OF COMPUTING

Ops/sec rise to 108 million over first quarter

] Based on information presently available to Data-
mation, estimates as shown below are offered as
reasonable approximations derived from the speci-
fications of larger systems and selected small scale systems
such as the 1401.

The ratio of computing power per dollar represents
the quotient of the Speed Index and Operations per

Dollar Index. Since the Radio Index represents an in-
dicator or measure of a condition, the units (operations

per second) = (dollars per month) need not be meaning-
fully related to provide an intelligible result. '

The number of ops/sec during the second quarter of
1962 continued to show an upward trend, rising to 108
million ops/sec, a gain of 25.7 over the first quarter’s

growing number of 7090, 7070, 1401 and 1620 instal-
lations. The latter two now are estimated to total 2.75K
and 1K, respectively. ‘

As far as monthly rentals are concerned, the total of
73.9 megabucks represents an increase of 16.7% over 63.3
megabucks, the estimated machine rental figure for the
first quarter of 1962.

The ratio of computer power per dollar registered an
increase of from 1.357, the first quarter’s figure, to 1.461,

" a gain of 7.66%. It is felt that the mounting number of
1401 installations, with high throughput cost as compared
to large-scale systems, tends to offset the lower oper-
ation/cost balance achieved by systems in the 7070-7090

mark of 85.9 million. This is attributed largely to the range. R |
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MASTER
PLAN

FOR KLUDGIE
SOFTWARE

by Dr. MORRIS L. MORRIS & Dr. AUSTIN O. ARTHUR, Kludge Komputer Korp.

Previous writers in this series have attempted to
show how the road to non-computing can be
fostered at its foundations by:

(1) Engineering glitches into the hardware. With suit-
able ingenuity, these can be either new botches (discov-
ered after the prototype is constructed, usually, and then
firmly cast in concrete) or loving repetitions of what never

" did work right.

(2) Marketing the resulting Kludge with the same tech-
niques used to peddle deodorants and cigarettes. The an-
alogy is painfully accurate.

(3) Applying time-tested rules for maintenance which

operate faithfully to minimize uptime. These rules are a

sort of check list for the Kludge Fixer so he can save time
by listing excuses by the numbers. ;

‘Now, brief reflection quickly reveals that the above ap-
proaches are only the foundation. The real approach today
has far greater scope, since it strikes at the heart of the
matter — software. Everyone knows that software is the
thing. The planners at Kludge Komputer. Korporation are
keenly aware of this trend. Having pioneered so well in
the fundamentals, they can be expected to excel here too.
What follows is the basic outline followed at KKK. The
Master Plan is the result of years of study and represents
the ultimate in software systems for users of the famous
line of Kludge hardware.

Kludge software master plan

The cardinal Commandment of any software development
program is “Announce it first, worry about producing it
later.”

The first and most important Edict is, “Always start with
fresh programmers.” This is a simple rule and its raison
d’étre is obvious. Any programmer who has used or de-
signed another system has been adulterated or biased and

July 1962

such bias (sometimes referred to as experience) may well
influence him in the task he is to perform.
Edict 2. “Never let your fresh programmers talk to the

_programmers who designed the last software package, if

this can be avoided — but at all costs never let any soft-
ware programmers talk to the people who design, sell or
maintain the hardware.” This rule needs no explanation.

Edict 3. “Never let the software specifiers talk to the
software implementers.” This form of warping young pro-
grammers’ minds is to be avoided like the plague. Software
designers always seem to have the weird idea that they
better than anyone else, know how to implement their de-
signs. ‘ .
Edict 4. “Never let a software group know that there
are other groups.” A weaker form of this rule is also useful,
“Never let one software group know what the others are
doing.” The stronger form of this rule tends to create very
high morale or esprit de corps brought about by a feeling
of exclusiveness. In the weaker, but more pragmatic form,
the effect is acquired by implanting the idea that all of the
people in"all of the other groups are a bunch of inexperi-
enced poopheads.

Edict 5. “If you must document the software, be sure
that the documentation is done by a wholly separate group,
preferably technical writers who are not toa knowledge-
able about computers and programming.” Many benefits
accrue from this approach, but the greatest one is the high
regard with which your documents will be copied. Worry
not about their accuracy; users are more adaptable than
you think. The proof of this is found in the great number
of installations still operating Kludges with no documenta-
tion.

Turning our attention now to the design phase of soft-
ware (predicated of course upon the above personal prac-
tices) the following rules have served not only the Kludge
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Komputer Korporation but many of its fellow companies
for many years.

Rule 1. “Every software package must have a monitor,
irrespective of the size of the Kludge.” Without a monitor
to occupy between 25 and 50% of the 'wailable fast store
(and at least % of the backup storage) the users’ program-
mers will become careless. They will eventually discover
that one can trade time for space — which leads to re-
duced utilization and thus, rental income. An appropri-
ately designed monitor on the other hand can be depended
aupon to waste a minimum of 10% of the available time just
searching the system tapes.

Rule 2. “All error messages must be as coy and ambigu-
ous as possible.” The object here is to make the console
operator (and, later, the programmer) unstable. For ex-
ample, what could be simpler than “AN IMPOSSIBLE
ERROR HAS OCCURRED ON AN UNSPECIFIED
UNIT WHILE EXECUTING AN UNIDENTIFIABLE
PROGRAM.” 1t should be pointed out that the creative
souls who can compose such wonderful phrases are rare
beasts, indeed, and when found should be coveted and
nurtured.

Rule 3. “There should be more phases in the monitor
than there are jobs or programmers in a given shop.” This
is the only realistic settlement to the ever raging argument
between the one-phase and three-phase proponents. Be-
sides, how else can you provide the capability for clobber-
ing programmer A’s phase p results while running pro-
grammer B’s phase q interlude if everyone knows what is
to happen in each phase? And what better way to keep an
operator guessing — you see he is much less likely to call
for the KF’s under these circumstances — another form of
saving not to be discounted.

Rule 4. “Every software routine should have a snappy
acronymic name.” For instance, we at Kludge Korpora-
tion called our Kludge Monitor System KLUMSY; the
Kludge assembler, KLLAP; and the alternate version, KILLAP-
TRAP, required for a Kludge with traps (working or not).

Rule 5. “Before letting pragmatic aspects interfere, be
sure that the things that count are taken care of. SEE
THE SALES DEPARTMENT FIRST AND THE COPY
WRITERS IMMEDIATELY.” As we all know, if a Kludge
can’t be sold on its hardware merits alone, (and it can’t)

the software must carry the burden.
" * A Kludge cannot subsist on a monitor alone. Thus it be-
hooves the Kludge software suppliers to provide working
languages for the Kludge. The more the merrier. Since
the list of OK languages changes from season to season,
and position within the list is not constant (or comput-
able), one had best consult one’s marketing people to
find out which ones have strongest current motivational
appeal. Within these bounds, the guiding principles of
Kludge languages follow.

Principle 1. “Hop aboard all of the current band wag-

ns.” If FORTRAN is the current best selling gee-wiz,
write (promise) a better one. Change the name slightly so
that you don’t lose your identity, but not so much so that
you can't tell who whelped it. Thus, Kludge Korporation’s
version of FORTRAN will be called KLUDGTRAN.

Principle 2. “Always release preliminary undebugged
versions of the translators, compilers, generators, assem-
blers, etc.” Why NOT? Let your customers debug the
things. Why should you spend your programmers’ time
and operate a machine with all that awful overhead? If
your customers want it badly enough, they’ll check it out
for you. (Unfortunately, the day is gone when you could
get him to design and implement it, too.)

Principle 3. “No ‘preliminary’ or ‘field test’ version of
any translator should be compatible with the monitor or
any other translator.” The savings realized by the elimina-
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tion of coordination and liaison would amaze you. This
also prevents future coordination and liaison because each
“field test” version gets too deeply imbedded for anyone
ever to want the final version anyway.

Principle 4. “Join and actively support any and all gov-
ernment sponsored and international magic language gen-
eration efforts.” This lets you know what the opposition is
thinking. But be careful: contribute only those ideas which
you know are impossible to implement on the competitors’
hardware, or will at least make it look bad. Always be
ready with a claim to have a working version of whatever
language is the current vogue.

Principle 5. “Never, NEVer, NEVER write a decent or
useful training manual for any system.” Remember, you
may be taking the bread out of the mouth of some strlvmg
young author.

Principle 6. “If you must supply an assembler, do it
uder duress.” The best ploy to use to get out of this one
is to tell the customer he never ever needs to know the
basic language of the machine. All of.his problems can
be solved with the New International Magic Language
Number 6.5. Well, our version of it anyway. As we all
know, magic languages are the thing, and you can’t sell a
Kludge without magic.

We must now turn our attention to software mainte-
nance; an area too often ignored.

Tenet 1. “Each program should be on a separate tape
with its own unique format.” This is logical. You wouldn’t
want the corrections for one system to be acceptable to
another, would you?

Tenet 2. “Corrections should be distributed at such a
rate (empirically determined) as to keep the users from
inundating you with requests for additions and changes
to the system.” It seems best to protect our programmers as
much as possible from new and different ideas. Besides,
we’ve always done business this way.

Tenet 3. “Distribute new versions of each system as soon
as the previous one is showing signs of being checked-out.”
This guarantees job security for a very large segment of
the programmer community known as “System Program-
mers.”

Tenet 4. “Whenever a new system is proposed or im-
plemented, refuse to continue maintenance on some other
(any other) existing system.” How far can you make a
rubber band stretch? We've already provided for keeping
our programmers busy!

Tenet 5. “Never let the programmers who implemented
the system maintain it.” It has been found over the years
that many system programmers acquire a certain attach-
ment for their own code and refuse to consider sullying
it with corrections. Thus, the only solution is to have some
other programmer do the appropriate surgery (preferably
a brand new one, fresh from the university) in the form
of absolute binary patches.

In closing, we should like to point out that we of the
Kludge Komputer Korporation have managed to keep
abreast of the competition in software as well as hard-
ware by having a loyal claque. Which brings us to the last
Commandment:

“FORM A USERS GROUP,” whence springeth all that
is worthwhile. Wine and dine them, buy their loyalty and
in every way possible make sure that your users are satisfied
and happy. Channel their desires appropriately. Hold meet-
ings at least twice a year and see that all of the attendees
get smashed (we at KKK sometimes pick up the tab) and
go home generally feeling loved, wanted and appreciated
by all. »

the bitter end
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COMPUTER
CIRCUITRY

by GERHARD L. HOLLANDER, Hollander
Associates, Fullerton, Calif.

Gigahertz*® computers operate roughly
a thousand times faster than present
computers. If gigahertz computers
were to have the same configuration
as megahertz computers, straight scal-
ing up would imply the following ap-
proximate characteristics:

(1) Memory cycle: 10 nanoseconds

(2) Gate delay: 0.3 nanoseconds

~ Though these high speeds may dic-
tate unconventional computer configurations, the circuit
speed would not be much lower.

Gigahertz computers should provide two advantages —
faster computation and greater economy. While few prob-
lems have been identified that require faster computation
per se, the eventual economy, the performance per unit

" cost, promises to be the main attraction. Fast computation

per se is needed only if the problem cannot be solved by
paralleling several megahertz computers. It is the econ-
omy of the gigahertz computers that should bring some
of the larger problems into reach. In general, speeding
up the circuitry by a factor of 1,000 increases the cost
of the computer less than a factor of 100. Even tasks
presently on parallel megahertz computers can be per-
formed more efficiently on serial gigahertz hardware,

gigahertz devices
Gigahertz computer circuits depend on fast devices that
provide three basic functions:

(1) Non-linearity: to perform logical operations.

(2) Gain: to restore amplitude and rise time of signals.

(3) Memory: to store data for later use.

As memory can be obtained by properly connecting
several logic circuits, this paper is devoted to logic cir-
cuitry satisfying the requirements of non-linearity and
gain.

A brainstorming session would generate several pages
of devices possibly useful for gigahertz circuitry. Explora-
tory research has narrowed such lists to the following
candidates:

Typical GB No. of
in gigahertz Ports

Tunnel Diodes 10 1
Cryotrons 0.1 2
Thin Magnetic Films ‘ 2
Fast Transistors 2 2
Parametrons, especially

variable-capacitance diodes 3 1
Travelling Wave Tubes 150 2

Gates with sufficient fan-out and the 0.3-nanosecond

a state-of-the-art survey

switching time, require a gain-bandwidth (GB) product
of about 6 gigahertz. The preceding listing shows that
some of the devices have this already and that others, par-
ticularly variable-capacity diodes and cryotrons should
achieve it in the near future.

One distinction between devices is the separatlon of
inputs and outputs. In two-port devices, the input con-
trols the ouput by a field through the geometry of the
device, but the output has no first-order effect on the
input. In single-port devices, input and output are con-
nected to the same device terminal, and isolation of
directionality must be provided by the circuit.

Size and speed are interrelated at gigahertz frequencies.
One inch of wire represents approximately 0.15 nano-
seconds time delay. Furthermore, most devices are limited
by their distributed capacitances and inductances. The
travelling wave tubes (TWT) appear to be the best
candidates on Table I but are eliminated by cost, by
their relatively large size, and by their inherent time delay
as high gain-bandwidth products.

scope of report
The gigahertz computer field is making rapid progress,
and available reports and publications cover research per-
formed until early 1960. Except for some more recent
personal communications, techniques and experimental
results reflect the status 18 months ago.

At this fluid stage it appears futile to dwell on details

‘almost two years old. Instead, this paper classifies various

approaches by fundamental characteristics that determine
their usefulness for computer systems. The single-port
circuits are critically compared and a new system organ-
ization for cryotrons is described.

Figure 1 is the family tree of gigahertz circuitry. The
devices are classed by the number of ports. All circuits
that have been described fall in these classifications.

!

two-port devices

Two-port devices include the multi-layer films, thin mag-
netic films and cryotrons; transistors; and travellmg -wave
tubes. Travelling-wave tubes show less promise because
of their large size and inherent time delay. Until now,
thin magnetic films have not achieved the speed of
competitive devices. Cryotrons, now barely in the 0.1-
gigahertz range, should eventually reach the 10-gigahertz
range. o

Though less exotic, transistors quietly keep up with ex-
isting gigahertz technology. Speeds of 50 to 100 mega-
hertz, using conventional transistor circuitry and tunnel
diode gates have been achieved at M.LT. Flip-flops;

*Gigahertz is a contraction of the prefix ‘‘giga’ meaning 10%, and
“hertz" meaning cycles per second. These international standards

. adopted also as U.S. standards, replace the more cumbersome and

less precise term "kilomegacycle.”
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operating at 200 megahertz have been reported by Philco.

On the whole, two-port devices, in particular cryotrons
and transistors, are strong contenders because they pro-
vide the directiona]ity with simple circuitry.

single-port devices
Currently, single-port devices are closest to glgahertz
speed. Of the four circuit functions:

(1) Gain

(2) Non-linearity

(3) Directionality: to transfer information in one di-

rection only

(4) Inversion: to provide logical negation
A single-port device can furnish only the first two; the
other two must be provided by the circuit. Differences in
the circuitry are fundamentally how they achieve these
functions.
Parametrons. Parametrons are devices that achieve gain
by varying a parameter of the device. They include vari-
able-inductance thin films and variable-capacitance diodes.
In a capacitor, gain is obtained by charging it at high
capacitance and discharging it at low capacitance. Mag-

Fig. 1. Classifications of gigahertz circuitry.

2-PORT 1=PORT
DEVICES : DEVICES

PARAMETRON TUNNEL
(VARIABLE C) DIODES

THRESHOLD

BISTABLE MONOSTABLE
l;ég%;l PLO lwqxso”cocxeq
~———BASE BAND i CARRIER i - BASE BAND ————

Table I. Characteristics of single-porf";circuits.

netic thin-film parametrons have been found wanting be-
cause they require excessive power at gigahertz fre-
quencies.

Great strides have been made in variable-capacity
diodes for phase-locked oscillators and modulator-demod-
ulator configurations. The modulator-demodulator sys-
tem is essentially a conventional radio-frequency system
in which a high-Q variable-capacitance diode modulates
a high-frequency (20-40 gigahertz) pump signal, and a
demodulator restores it to baseband. The modulator ex-
hibits gain; a modulator-demodulator pair has shown
gains of 6.5 db. with rise times of 0.4 nanoseconds.
Several stages of the modulator-demodulators can be
cascaded for a greater gain-bandwidth product at the cost
of some delay. However, greater promise of other devices
have led to the abandonment of this approach.

In the phase-locked oscillator, the parametric device

generates signals at one-half of the pump frequency, and
the relative phase of the subharmonic contains the signal.
As with any carrier system, the rise time of the signal is
at least 10 cycles of the carrier so that pump frequencies
on the order of 34 gigahertz would allow operation in
the 1-gigahertz signal range. Sufficient gain can be
achieved at this band-width by tight tolerances. Require-
ments imposed by the majority logic operation has led
to the abandonment of PLOs for the early gigahertz com-
puters. Tolerance difficulties arose in the pump -circuits,
the signal circuits, and in the logic modules.
Tunnel Diode Circuitry.. Tunnel diode circuits can be
divided into two classes. In the level class, the output is
a function of the present input. In the threshold class,
an input pulse triggers the circuit; and, once triggered,
the output is independent of the input. In the monostable
threshold circuitry, the circuit resets itself; the bistable
threshold circuitry requires an external reset, either by
turning off the power supply or by an external reset pulse.
The bistable group can be subdivided further into the
locked and cocked circuits. Locked circuits can be trig-
gered only at a brief instant of time, generally when
power is first applied. Cocked circuits can be triggered
any time between reset pulses, and then remain in the
fired position until reset.

Figure 2 shows the static characteristic of a tunnel
diode. The different load lines determine the operation
of the circuit. Load line (a) represents a resistance ap-

-proximately equal to the negative resistance of the diode.

PERIOD DIREC-
CIRCUIT RESET OF INPUT | SYSTEM [TIONALITY [ INVERSION |STORAGE
~ CLASS MECHANISM |SENSIT:VITY | USAGE |MECHANISM | MECHANISM |(1BIT) | PRINCIPAL LIMITATION
LEVEL INPUT ‘| conTinuous| asyncH [1a+ib+2a | FLIP-FLOP {FLIP-FLOP | coMPONENT TOLERANCES
, LIMITED GAIN
MONOSTABLE(| STORED AFTER SEMI- | la+1b TRANS-  |DYNAMIC |LONG RECOVERY TIME,
ENERGY RECOVERY | SYNCH FORMER CRITICAL INTERCONN.
w OF PRIOR INVERTED LENGTH
8 CYCLE INHIBIT
.a PULSE
-
@ | BiSTABLE  ||RESET AFTER BOTH |la+ib+2a | TEST BE- COMPONENT TOLERANCES
23 cockeo PULSE RESET FORE RESET
2 {NOR CIR-
g cuIT)
£ BISTABLE  ||DEENERGIZE | SET SYNCH |2b+2c INHERENT |DYNAMIC | CRITICAL P.S. TIMING,
LOCKED INSTANT . CRITICAL INTERCONNECTION
ONLY LENGTH, MATCHING C OF
DIODES
i PLO DEENERGIZE | SET SYNC | 2b+2c COUPLING |DYNAMIC | CRITICAL P.S. TIMING
e INSTANT ELEMENT CRITICAL INTERCONNECTIONS
= ONLY DELAY
b 4
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There is only one stable point regardless of how the load
line is shifted. This load line is the basis for an asyn-
chronous level logic.

Load line (b),. (¢c) and (d) represent the threshold
circuits; load lines (b) and (d), the monostable; and
load line (c), the bistable. When power is applied, the
threshold tunnel-diode circuits will assume an initial
quiescent state at points B, C, and D, respectively. For
the bistable circuit, a positive input pulse will tem-
porarily raise characteristic load line (c¢) above the knee
and the diode will assume its higher-voltage stable point.
Similarly, a positive input current on load line (b) or a
negative input on load line (d) will move the charac-
teristics above the knee or below the valley respectively,
and cause a switch to the higher or lower voltage state
temporarily until the circuit returns to its quiescent point
after removal of the input pulse.

Bistable circuits have gain in that a small amount of
current can move the diode beyond its knee while a large
load can be controlled in the valley. Monostable circuits
have no gain unless they contain a reactive element,
usually an inductor. The inductor increases the recovery
time so that while monostable circuits will switch faster
than a bistable, their repetition rate is lower. The mono-
stable threshold circuits can be divided into knee-biased
(load line b) and valley-biased (load line d). The knee-
biased switches faster but has a longer recovery time
than the valley-biased circuit. Most work has been done
on knee-biased circuits.

A bistable circuit, as represented by load line (c), re-
mains cocked helow the knee until triggered by a pulse
into the high-voltage position. Two bistable devices can
be connected so that one must always be in the high-
voltage and the other in the low-voltage position as soon
as power is applied. Such circuit will assume one or the
other position during the time that power is turned on
and will remain locked until de-energized. The circuit is
locked because it takes much more power to move a
bistable tunnel diode from the high-voltage to the low-
voltage position than vice versa, and the trigger voltages
are designed to be smaller than the necessary reset pulse.
Thus, the state of a locked circuit is determined by the
input at the instant when the power applied to the stage
goes to its steady state value.

comparison of single-port circuits

Table I compares the characteristics of the main con-
tenders containing a single-port device, especially the
circuit’s ability to provide inversion, directionality, and
storage of a bit. The table also includes the principal
limitations, which turn out to be related to the funda-
mental operation of the circuit.

As most of the circuits are threshold devices, the reset
mechanism is important. For the level-logic circuit, the
output is strictly a function of the input. The monostable
circuit resets to its quiescent point when the triggering
voltage is removed. To speed up the operation and

Table Il. Status of most promising gigahertz circuits (1961).

MAXIMUM SPEEDS ACHIEVED

SINGLE ADJUSTED| MULTI-CIRCUIT
CIRCUIT BREAD-BOARD
SWITCH | REPET.

METHOD FOR ATTAINING

CIRCUIT | POWER | DIREC- 1=BIT  |TIME | INTERVAL | SWIT
FAMILIES | SUPPLY| TIVITY _ |INVERSION| STORE _|Ns NS Fraibal [l P
BALANCED| 3 8
PAIR SINE | TIMING | ciRcuiT - | oynamic | 0.3 0.9 or | 22 [2-4
MONO & |0.C.& | TUNNEL-
BISTABLE | RESET | RECTIFIER

PULSES BISTABLE [ FF 0.3 1.5 1o | 3s |2

-
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provide gain in the circuit, additional energy is usually
stored in the inductance; but even without the inductive
element, the trigger has moved the circuit to a higher
energy point from which it will return. Both bistable cir-
cuits and the PLO can be reset either by turning off the
power supply or by a reset signal. The reset signal must
contain enough energy to change the device in the at-
tenuation (negative gain) direction. Although both
methods are theoretically possible, the PLO and the
locked bistable circuits are locked so solidly that it is
easiest to turn off the power supply. The cocked bistable
circuit can usually be reset with a d.c. pulse, thus. sim-
plifying the power supply.

The setting and resetting mechanisms determine when
a circuit can be set. Obviously the level gate can be set
at all times. Similarly, the monostable circuit can be
triggered at all times except during a recovery cycle. The
cocked bistable circuit can be triggered any time after
it has been reset, but then it remains in the high voltage
condition, insensitive to any further triggers. The locked
circuits, bistable and PLO, can only be triggered at the
very instant the power supply is turned on.

The system usage of the circuits is strictly a function
of the input timing. The level circuits can be used com-
pletely asynchronously. Theoretically, the monostable cir-
cuits could be used asynchronously too, except that for
AND or INVERT operations the inputs must overlap. For
an OR operation, the inputs should not be separated by
more than the recovery cycle to prevent duplicate trigger-
ing. The cocked bistable circuit may have several asyn-
chronous levels within a reset cycle, but is obviously reset -
synchronously. The locked circuits, bistable and PLO,
are of course absolutely synchronous.

Directionality can be achieved by various means, each
one independent of the circuits. In general, information
can be transferred from one tunnel diode gate to another
unilaterally if either of the following conditions, through

-one of its subconditions, holds:

(1) Current through coupling element can exist-in one
direction only.
(a) Coupled by a non-linear element;
"(b) Potential difference across element
(2) If a reverse current can exist, the first circuit is
insensitive to it and does not change its state.
(a) It is already in the state to which the current
might switch it.
(b) The power supply to the first' circuit is de-
energized. ’
(c) Circuit is locked in initial state.
Column 4 shows the possible mechanisms for achieving

Fig. 2. Load lines for different tunnel-diode circuits. (a)
Level circuit. (b) Monostable, knee-biased. (c) Bistable.
{d) Monostable, valley-biased.

CURRENT

VOLTAGE
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directionality for each of these circuits. For the locked '
circuits, it is usually a combination of 2b and 2c. The
system is energized by a 3-phase power supply whereby
the driving stage is energized while the next stage is
sensitive (2c), and the following stage has its power
turned off (2b). The other circuits depend either on
unidirectional current flow in the coupling element, or
occasionally on combinations that will prevent feedback.

Inversion, necessary for logical negation, is usually dif-
ficult to obtain with a logic that depends on the presence
and absence of pulses. The level and the locked circuits
actually operate like level rather than pulse logic. The
level gates do not provide inversion by themselves and
thus the family must be supplemented with a flip-flop.
Bistable locked circuits have a positive and negative out-
put from the two tunnel diodes. In the PLO, the phase
can be shifted by 180° through lengthening the lead
slightly. In the monostable circuitry, an inhibit pulse
must be applied to a stage simultaneously with another
pulse. In the cocked system, a pulse can test the condition
of the circuit after it would have been triggered, had
there been a ONE input. Another cocked circuit is a
NOR circuit which has inherent inversion.

The principal limitations of these circuits are directly
tied to their method of operation. The locked -circuits
and some of the monostable circuits demand that input
signals arrive simultaneously, making the inter-connection
lengths critical. Furthermore, the locked circuits must
time their power supply as it must turn on a stage when
the input signals are there. The other circuits depend
more on the tolerances of the individual components, par-
ticularly the level circuits. In fact, the level circuit has so
little gain that a fan-in of two is tops.

gigahertz cryotrons '
The switching time of cryotrons is determined by build-

up of an external field and by the switching time of the

superconducting material itself. The build-up of the field

is limited by the inductance of the circuit, or, more

precisely, its L/R time constant. The internal switching

time of the superconducting material consists of:

(1) Eddy current damping of the magnetic field prop-

agating into the normal portion of the specimen.

(2) Thermal effects (absorption of the latent heat and

generation of ohmic heat) occuring during -the
transition.

The electromagnetic switching time is expected to -
vary approximately with the square of the film thickness
and inversely with the resistivity.

Although present samples exhibit experimental time
constants on the order of 5 nanoseconds, eventual switch-
ing speeds-of 0.1 nanosecond or less are expected with
5,000 Angstrom films.

A paper study, using cryotrons with assumed charac-
teristics commensurate with the experimental 5-nano-
second rise time showed that a 3-bit ripple-carry adder
executes an addition in 100 to 400 nanoseconds. This
speed is scarcely competitive with present megahertz com-
puters. However, it leads one to think about entirely dif-
ferent computer organizations.

In cryogenics one of the main problems is the time
delay along the interconnecting line, not the switching
time of the device itself. Remember it is the inductance
that limits the operation. Can we take advantage of this
delay in some other fashion?

One way to speed up operations is to make a computer
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parallel. Although parallelism implies only that many
processing elements operate concurrently, it is generally
assumed that they execute the same operation concur-
rently on different bits of the same sequence (word).
Another form of parallelism would be to have many

- elements perform different operations sequentially on all

bits of the sequence. Now the delay between elements
does not reduce the processing rate, but merely introduces
a constant delay time into the totality of all operations.
This super-serial approach could be likened to the oper-
ation of the early digital differential analyzers that per-
formed one operation after the other concurrently but
on different bits of a word. Some preliminary analysis
shows that this system may make cryogenics far superior
to any other device, especially when cryotrons achieve
the higher speeds.

Cryotrons can be manufactured as integrated as-
semblies. By elimination of all assembly labor and test-
ing, costs will be very low, once appropriate yield can
be achieved. Cryostats are available commercially now
and greater usage should reduce their cost. The remain-
ing cooling problem is the heat losses through the leads
of the cryotrons.

the state today (1961)
For practical computers, some circuit techniques can be

combined. Table II shows those that promise early results.

The balanced pair, a locked bistable circuit timed by the
3-phase power supply, switches in about 0.7 nanoseconds.
The low repetition interval is due to the 3-phase clock,
not any circuit limitation. Fan-outs of two to four appear
reasonable. Fan-outs of two can be attained without dif-
ficulty; fan-out of three require adjusting individual com-
ponents. Single circuits, properly adjusted with knobs, are
switching at 0.3 nanoseconds.

Mono- and bistable circuits can be combined as a prac-
tical family. Such family, powered by direct current and
separate reset pulses with directivity supplied by tunnel-
diode rectifiers, exhibited switching times of 1 nano-
second and recovery times of 2.5 nanoseconds with a fan-
out of two and a fan-in of two to three in experimental
multiple-circuit breadboards. Single circuits with knob ad-
justments can be made to switch at 0.3 nanoseconds with
a recovery time of 1.2 nanoseconds.

and tomorrow (?)
Until late 1959, phase-locked oscillators (PLO) employ-

ing variable-capacitance diodes appeared to be the lead- .

ing contenders for gigahertz computers. Limitations in
PLOs and rapid advances in tunnel diodes have advanced
the latter into the lead now, and the first computer ap-
proaching gigahertz speeds will probably use:tunnel-diode
circuits. '

From a cost viewpoint, cryotons should eventually -take

the lead, unless integrated circuits with tunnel diodes .

can be plated or evaporated economically. While the
cryogenic technology has not quite reached the speed of
tunnel diodes, and though cryotrons will demand an
entirely new computer organization, within a few years
they should cost one to two orders of magnitude less
than competitive tunnel-diode circuitry. |

This paper is based on a presentation at the 1961 AIEE winter’

meeting in New York' City during the course of which special
sessions were held on gigacycle computing systems. The pro-
ceedings of these sessions may be obtained from the AIEE,
345 E. 47th St,, N.Y.C. 17, at $3 per copy.

Readers desiring a bibliography and reference sources

should
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" “ PROGRAMMING

)

TALENT
CAN BE
MEASURED

despite intuition

by LT. COL. RAY V. JORDAN, Chief, Data Processing Branch,

Comptroller, Hq. SAC, Offutt AFB, Nebraska

This is a difficult thesis to maintain be-
cause most discussions on the subject
usually equate programmer measure-
ment to a function of experience. How-
ever, even the most vocal of the intui-
~ tive measurement school agree that
_ there is a need for the development of

tray to management the relative worth
of their programming staff.
The objectives of a programmer measurement system in-

clude minimizing elapsed run time, promoting program-

mer efficiency, identifying the quality of the programmers,
and executive benefits from group adherence to a set of
standards. With these purposes in mind we have estab-
lished a coefficient of effectiveness which we call the Pro-
grammer Proficiency Profile. The plan envisages a scoring
pericd covering three months of activity.

All programming effort is broadly directed toward cur-
rent and future projects. Therefore the major divisions of
the profile scoring system are based on present perform-
ance and projected performance. The scoring has been
built around data and statistics that are reasonably avail-

_able. To place the system in a reasonable environment,

we have attempted to include as much objective evalua-
tion as possible. However, we have also included some
elements which are basically lead programmer evaluation
of their subordinates. These.subjective areas are discussed
under the “Programmer Excellence” portion of the profile.
Briefly stated, the full profile is based on the following fac-
tors:
Present Proficiency

1. Effective Rate of Computer Utilization 25 Points
2. Quality Audit of Documentation 20 Points
3. Adequacy of Operating Instructions 15 Points
Projected Proficiency

4. Progress Analysis of Programming Plans 15 Points
5. Number of Assemblies versus

Mean Number of Assemblies 10 Points
6. Number of Debugs versus I

Mean Number of Debugs 10 Points
7. Debugging Run Time versus

Mean Debugging Time 5 Points

Programmer Excellence

A. Optimization of Programs 5 Points
B. Complexity of Programming 5 Points
C. Programming Workload 5 Points

July 1962

- some objective criteria which can por-

PART ONE
PRESENT PROFICIENCY

In considering the current production efforts of a program-
mer we note three major factors that are capable of evalu-
ation:

1. Effective Rate of Computer Utilization. This is a meas-
urement of the programmer’s production efforts as related
to those programs he has created which fail to run because
of program error. The formula for computation:

Programmer’s Total Production — Production Time Lost For
Time On Computer Program Error

Programmer’s Total Production Time on Computer
x 100 = Effective Rate of Computer Utilization

The rating score is obtained by multiplying the effective
rate times the total points for the item. For example, an
80% rate X 25 points = 20 points.

2. Quality Audit of the Documentation in the Program-
mer’s Run Book. The need for adequate documentation is
particularly clear in the case of an activity that may have
a high turnover of personnel. Self evident is the fact that
documentation runs concurrently with programming. In
order to prevent documentation at the completion of pro-
gramming, an audit of the documentation will be made
of all programmers on a random basis. The survey will be
timed so that one-third of the programming staff is re-
viewed each month. The entire programming group will
be audited in the quarterly period. The tabular scoring for
each of the programmers’ production items will be as fol-
lowing:

Item A Rating

Zero Poor Fair Good Excellent Superior
0 1 2 3 4 5

Program Narrative

. General Flow Chart

Input and Output Format

. Memory Layout

Detailed Language Bubble Chart

Program Header

. Data Defining Sheet

. File Specification Sheet — if applicable

Coding Sheet

Test Data and Conversion Program — if applicable
he maximum evaluation obtainable for a single program
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is 10 items X Superior (5) = 50 rating score. The formula
for computation:

Total Score Attained

(50) Rating Score x Number of Programs Scored
x 100 = Precent of Maximum Score

The percent of maximum score times the point available
for the item (20), equals the individual’s score.

3. Adequacy of Operating Instructions. Operating instruc- .

tion can factually be: validated only if they accurately in-
struct the operator. However, there are tangible benefits
that accrue from the standard submission of operating in-
structions. The purpose in measuring the programmer’s
‘operating instructions is to prevent reruns that may be at-
tributed to poor operating instructions. It is apparent that
since the programmer converses with the operator through
operating instructions the recording must be legible, com-
plete, and specific. As a measurement of the operator’s in-
struction sheet the following factors are included:

. Poor Good Outstanding
0 1 - -2

Legible .
. Entries Complete
c. Remarks Cover

1. Starting Address
2. Correction

3. Input

4. Typeouts

5. Restarts

o e

The maximum evaluation obtainable for a single program

is seven items X outstanding (2) = 14 rating score. The

formula for computation:

Total Score Attained

(14) Rating Score x Number of Programs Scored
x 100 = Percent of Maximum Score

The percent of maximum score times the points available
for the item (10) equals the individual’s score. However,
since some well written operating instructions fail to do
the job in actual production, a penalty demerit of one
point is assessed against each program which fails becausse
of a mis-instruction of the programmer. For example, the
programmer specifies the wrong file designator.

.. PART TWO
PROJECTED PROFICIENCY

4. Progress Analysis of Programming Plans. The delays
for program implementation are most ofteri traceable to
- the procrastination which was . allowed to consume time
in the preparatory stage. To provide personal progress
checkpoints each programmer will establish his dated
milestones which will permit program production within
the established production date: The dates forecasted for
projected performance include the following elements:

Systems Design
General Flow Chartmg
Detail Flow Charting

. Coding

Assembly

o0 Te
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f. Debugging

g. Production

Each program consists of seven elements which have
been dated by the programmer for performance. The fore-
casted and actual dates will be measured for an analysis
of progress. Failure to meet a single date negates the scor-
ing for that program. Formula for scoring would be:

Number of Programs Which Met Element Target.Dates

Number of Programs in Planning State
x 100 = Planmng Effectiveness Rate

Planning effectiveness rate times points available (15) =
total score for item.

5. Number of Assemblies versus established mean for as-
sembly runs. Each programmer’s efforts in assembling
programs will be matched against the average number of
assemblies which have been taken by local programmers
to date. Any program which uses a number of assemblies
which is larger than the mean will be categorized as a
sub-standard effort. Formula for scoring will be:

Number of Programs Assembled — Sub-Standard
Assembled Programs

Number of Programs Assembled .

x100 = Assembly Performance Rate.

‘Assembly Performance Rate times points available (10)

equals attained score for this item.

6. Number of Debug Runs versus established mean for
Debug Run. Each programmer’s efforts in debugging pro-
grams will be matched against the average number of de-
bugs which have been taken by the local programmers to
date. Any program which uses a number of debugs which
is larger than the mean will be categorized as a sub-stand-
ard effort. Formula for scoring will be:

Number of Programs Debugged — Sub-Standard
Debugged Programs
Number of Programs Debugged
x 100 = Debugging Performance Rate.

Debugging Performance Rate times points available (10)
equals attained score for this item.

7. Time Spent Debugging versus Mean Time for Debug-
ging a Program. An average time has been established for
4 debug run. It is recognized that some sophisticated pro-
grams use more than average time and we would be in-
voking a penalty for superior work. The offsetting point
accumulation would be awarded to this individual under
the Programmer Excellence Portion of the profile. For each
program that is debugged in the rating period which ex-
ceeds the mean, a penalty point will be assessed. For ex-
ample, if a programmer has two debug programs which
run for a longer time than our average time then he would
be scored: total score (10) minus Penalty Points (2)
equals total attained score (8).

PART THREE
. PROGRAMMER EXCELLENCE ‘
The specific intent of this portion of the profile is to permit
supervisors to identify those subordinates whose talents
are worthy of merit mention. In as much as 100 points are
attainable in Parts One and Two of the profile, the pro-

grammer excellence portion may be considered as “bonus

DATAMATION
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. points” to the profile score. This scoring will be done en-

tirely by the supervisory programmer. The distribution of
the profile points in this subjective part of the scoring will
follow a normal curve pattern. Skewness in the scoring
curve is more a reflection of supervisory sympathy than
programmer skills.

A. Optimization of Programs Improving an established

program is a facet of programming that is given much lip

service. In practice, however, it appears as if few pro-
grammers deliberately strive for optimization of their ef-
forts. An optimized program is most often that reworked
program which uses less computer time than the original
effort.

However, we can have contributions to optimization
which may be more general in nature in the sense that the
first effort was in itself an optimized program. Minimal
use of Flexowriter typeouts, efficient use of monitor levels,
the rapidity with which a program is written, all contribute
to a supervisory estimate of optimization. Item can be
scored up to five (5) points. Integrity in scoring is stressed.

B. Complexity of Programs: As a recognition of a pro-
grammer’s efforts in writing programs that are intricate
in nature there is a provision to add to his profile scores

for the complexity of his program. This addendum to the
score is a function of the lead programmer. As there is no

methodology for determining complexity, the prime con-
sideration is the experience of the supervisor. We suggest
attention be given to the nature of the program being pro-
grammed, the use of tables, the use of sub-routines, and
the type of instruction used. Since complexity is a sub-

jective relationship with all known programs there is little

reason for the distribution of points not to follow a normal
curve pattern. Maximum score allocated for this item is
five points.

- C. Programming Workload: Comments are often made as
to the relative distribution of workload. The subject mat-
ter most often decides the size of the workload. The pro-
gram maintenance workload is in relationship to the num-
ber of programs assigned. To provide profile recognition
for those programmers who have significant workloads in
relationship to other programmers, the lead programmer

- will award merit points. Maximum score allocated for this -

item is five points.

PART FOUR

SUMMARY
1. “RE Factor:” Quantitative arrays of people in terms of
their profile scores can be misleading if taken alone. For
this reason we have added a qualitative element, or Rea-
sonable Explanation (“RE”) of the facts. This permits a
narrative explanation of what could be misleading facts.
The quality of the explanation will determine its quantita-
tive merit. Scores will be converted based on the subjective
weight placed on the “RE Factor.”
9. Conclusion: The foregoing represents an effort at put-
ting a tangible label on what most people say can only
be evaluated by experience. The success of an effort of
this nature depends on the spirit with which the super-
visors view the project. We stress that lead programmers
will never be competitively grouped with subordinates.
The success or failure of profiling programmers is not in

the writing, but in the doing. , B
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NEW ASA GROUP TO STUDY
FORTRAN STANDARDS

The Common Programming Lan:
guages Subcommitte (X3.4) of Amer-
ican Standards Association Sectional
Committee X3 (Computers and In-
formation Processing) is forming a
FORTRAN' standards group to “de-
velop proposed standards of the
FORTRAN language.”

W.P. Heising, IBM, has been named
chairman of the new group, which is
designated X3.4.3-FORTRAN. Manu-
facturers, as well as users, are antici-
pated as participants in the group.

COMPUTERS IN SPACE AGE
THEME OF FJCC

“Computers in the Space Age” is the
theme selected for the 1962 Fall Joint
Computer Conference to be held at
the Sheraton Hotel, Philadelphia,
December 4-6.

The technical program will include
papers in these broad interest areas:
information processing in space tech-
nology; advanced system organiza-
tions; hardware/software relations;
new applications of information proc-
essing; information processing as a
national resource; information com-
munication and display.

Papers will also discuss informa-
tion retrieval; learning processes; self
organization; man/machine interface;
speech recognition; cryogenics; pro-

gramming theory; I/O advances, and
multiple computer systems.

General chairman of the 1962
FJCC is J. Wesley Leas, RCA, Cam-
den, N. J.; vice chairman, E. Everet
Minett, Univac. Div., Sperry Rand
Corp., Blue Bell, Pa. Herman A.
Affel, Jr., Auerbach Corp., Philadel-

phia, is finance committee chairman.

N.W. COMPUTING ASSN.

TO MEET IN AUGUST

The Northwest Computing Associ-
ation will hold its annual summer
conference at the Olympic Hotel,
Seattle, Washington, on August 9 and

10. Theme of the conference will be

“Computer Processes: Education to
Research.”

Workshops™ and technical sessions;,
along with an exhibit of hardware,
have been scheduled. Keynote speaker
will be Fred Gruenberger of the
RAND Corporation. For information
and registration, contact Robert Smith,
Conference Director, Northwest Com-

puting Association, Box 836, Seahurst,

Washington.

SIMULATION COUNCILS
ADMITTED TO AFIPS

Simulation. Councils, Inc., has been
voted membership in the American
Federation of Information Processing
Societies, and is the first group to be
admitted under the charter opening

! UNIVERSITIES TO EXHIBIT
-The 1962 ACM National Conference

and International Data Processing Ex-
hibit will feature a section in the ex-
hibition hall devoted to university
activities in computing. Schools tak-
ing part in the exhibit, which will be
held in Syracuse, N.Y., Sept. 4-7, are
the University of Massachusetts, Uni-
versity of Akron, Southern Illinois
University, .University of Michigan,
University of Pittsburgh, Syracuse
University, University of Houston,
and Duke University.

Scheduled to be shown is an in-
formation retrieval system; a com-
puter facility as used in conjunction
with course work in programming; a

<€ FOR BURROUGHS CIRCLE 24 ON READER CARD

AT ACM CONFERENCE

total systems approach to university
administrative, research, and instruc-
tional uses of computing equipment;
an audio-visual tour of computing
center - activities; and teaching ma-
terials and library programs.

The technical program will offer pa-
pers covering automatic programming
and computer languages, business in-
formation processing, information re-
trieval, language translation, real time
processing, and educational uses of
computing techniques.

Technical sessions will be held at
the Syracuse Hotel, conference head-
quarters, and at the War Memorial
Auditorium, which will also be the
scene of the exhibit.

membership to other than the three
original member societies, ACM,
AIEE, and IRE. A national analog
organization, Simulation Councils was
voted to the status of affiliate mem-
ber.

LINK DEVELOPS

OPTICAL SCANNER

An optical scanner which reads vari-
able type styles at speeds of up to
6,000 wpm has been announced by
the Link Division of General Preci-
sion, Binghamton, N.:.Y. Designated
the Model X-2, the scanner’s input
function is being designed to handle

-all types of ‘documents. ranging from

card-size records to complete page
formats. :

Availability date, delivery sched-
ules, and prices were not announced,

by the manufacturer.-
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GE DEVELOPS ONE PASS

‘COMPILER-ASSEMBLER

A combination compiler-assembler
called ZOOM has been developed by
Marshall Johnson, a 24-year-old pro-
grammer at General Electric Com-
puter, Phoenix. Basically, ZOOM is a
series of génerators used to create an
assembly input and requires only one
pass during compiling.

The program has the characteristics
of a general compiler, but is said to
be closely related to an assembly
program. Designed specifically for
the GE-225, ZOOM offers the option
of writing statements in compiler
language, assembly language, or -a
combination of the two.

Johnson, who developed the pro-
gram on his own time over a twelve
week period, had been programming
only three months when he began
work on ZOOM. He has been with

GE since June, 1961, -
CIRCLE 101 ON READER CARD

““LANGUAGE OF COMPUTERS’’

The Language of Computers is a new
book by Professor Bernard A. Galler
of the University of Michigan in-
tended for high-school seniors and
college freshmen. It treats several
problems (mostly non-mathematical)

from the point of view of discovering

for each one an algorithm for its solu-
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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 design through test is under
one management to assure maximum quality control and
minimum 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 environmental shock and vibration requirements of mili-
tary specifications.

For further information on Lockheed cores, memory planes—
and stacks, or printed circuitry to fill your particular require,
ments, write: Lockheed Electronics Company, 6201 East™
Randolph Street, Los Angeles 22, California.

LOCKHEED ELECTRONICS COMPANY

A DIVISION- OF THE LOCKHEED AIRCRAFT CORPORATION

CIRCLE 25 ON READER CARD



NEWS BRIEFS . . .

tion, and then asking what features
would be desirable in a computer lan-
guage for communicating the algo-
rithm to a computer.

The language which appears is a
subset of MAD (see Datamation,
December, 1961), with appendices
showing how to translate this lan-
guage into FORTRAN and ALGOL.
The McGraw-Hill Book Co. is the

publisher.
CIRCLE 103 ON READER CARD

GLOBAL POWER STRUGGLE
PROBED BY COMPUTER MODEL
Raytheon Company’s Missile & Space
Division, Bedford, Mass., will simu-
late the international power struggle
on a computer, to serve as a model
to test arms control plans, limited
war capabilities and threats, foreign
aid programs and other strategic
operations.

The first stage of the model, which
is being constructed under Defense
Department contract, will consist of
Eastern, Western and Neutralist
blocs and their interactions. Infor-
mation on the three blocs, their
productivities, ideologies, military
strengths and other characteristics
have been programmed.

Problems, such as limited wars or
famines, can be injected into the simu-
lation, followed by counter moves —
deployment of forces, threat of lim-
ited or all-out war, or economic aid
programs. Future plans call for refine-
ment of the model’s three blocs into
individual nations.

Heading the project for Raytheon
is Clark C. Abt.

NEXT MONTH
IN DATAMATION

For readers unable to attend next
month’s IFIP Congress in -Munich,
DATAMATION offers its August is-
sue as a stay-at-home-without-beer-
drinking-guide focused on a special
IFIP section denoting the conference
program, exhibits and field trips. As

proper background for ‘this theme,
" correspondents in England, France
and Germany report on computing
progress on the continent with an ob-
vious eye directed at U.S. compari-
sons.

Also on tap is a survey for time
buyers, a report on schizophrenic
computing at USC, a Granholm guide
to hiring programmers, and a taped
interview with Bendix general man-
ager Charles Edwards.
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PROGRAMMERS & ENGINEERS

Accelerate Your Professional Advancement

In The Field Of Tomorrow

AUTOMATION

Let’s discuss your professional future. Our engineering-oriented,
experienced staff will match your technical capabilities and spe-
cialized work record to an assignment with a selected company in
the electronics industry . . . to utilize best your full talents (with
adequate compensation and growth potential).

Our clients assume all expenses.

IMMEDIATE RESPONSIBLE POSITIONS FOR:

e Computer Programmers « Digital Circuit Designers
o Applied Mathematicians ® Logic Circuit Designers
e Systems & Methods Analysts - e Sales Engineers

o QOperations Research - e Electronic Engineers

Direct resumes in confidence to:
EDP Search—Dept. 10 ’

E. J. BETTINGER COMPANY

Technical Personnel Consultants to the Electronics Industry
20 South 15th Street, Philadelphia 2, Pennsylvania
LOcust 4-0700
CIRCLE 91 ON READER CARD

- pe . k) £3 " s B S
fe EED / nirasy

- No “QUESTION" about lt ..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.

(‘
)

" HOGAN FAXimile Corporation e 635 Greenwich St., New York 14, N. Y.

A SUBSIDIARY OF TELAUTOGRAPH CORPORATION

. CIRCLE 27 ON READER CARD
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IBM extends the range of programming

Are you interested 1n exploring
the capabilities of the computer?

Some of the most important programming de-
velopments are taking place now at IBM.

The broad scope of work underway at IBM
offers important advantages to members of our
professional programming staff. They have the
opportunity to work on projects taken from the
broad range of programming. They are face to
face with the frontiers of applied, scientific and
administrative programming. For example,
what advanced programming techniques inter-
est you the most: multiprogramming systems . .
compilers . . . problem-oriented languages and
processors? Programmers at IBM are exploring
these techniques and many more.

Here are some other areas you might work in if

you were a programmer at IBM: theory of com-

puting . . . artificial intelligence . .

systems . . . scheduling methodology . . . com-

munications control systems . . . space systems
. and the design of total computer systems.

At 1BM, you would find yourself in the kind of
atmosphere that encourages accomplishment.
You would help to design new hardware sys-
tems. You would work side by side with men of
eminent professional stature: scientists, engi-

neers and mathematicians who pioneer in the

56

. simulation -

research and development that make new com-
puting systems possible.

What’s more, you would be able to give your
projects the time they deserve. Time for think-
ing. Time for achievement.

The scope of programming at IBM stimulates
professional growth. It offers possibilities which
merit serious consideration whether you are a
master of the skills of programming or a relative
newcomer to the field. Salaries and benefits at
1BM are excellent. If you have experience in scien-
tific or commercial programming, we would like
to acquaint you with the wide range of respon-
sible positions on our programming staff.

Programming facilities are located in San Jose,
Calif.; Washington, D. C., area; Lexington, Ken-
tucky; Rochester, Minnesota; Omaha, Nebraska;

and New York,.Endicott, Kingston, Owego, '

Poughkeepsie and Yorktown Heights, New York.
IBM is an Equal Opportunity Employer.

For further details, please write, outlining your
background and interests, to: Manager of Pro-
fessional Employment, IBM Corporation, Dept.
701T, 590 Madison Ave., New York 22, N.Y.

DATAMATION
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WORLD'S
-, FIRST!

SITIning

COMPUTER
TAPE
CONVERSION
CENTER

Now you can let your computers
talk to each other fast and at
low cost through a brand new
mail order service. Your mag-
netlc tapes, paper tapes, and

W= 1IBM cards will
reach us over-
/@\ night via air mail
}and air express

90O D O
®
from anywhere in @

‘ the country. Ac- @
cepted and generated at our @
new center are magnetic tape @
formats for IBM, Burroughs, @
RCA, and Remington Rand com- @
puters, 5 to 8-level paper tape ®
formats for Friden-Flexowriter, ®
Teletype, NCR, and IBM 1620 ®
IBM 80-column |
card Hollerith
coding. For the
first time, obtain
rapid, economical

IIIII (IR LA IIl
direct data for-

3
[«V)
—
o
o
=
=
(4°3
—
w
(=]
=

without leasing \ .
or purchasing costly conversion
eqmpment

= WRITE - WIRE - PHONE

[ UL IR R AT

O Electronic Engineering Company
® of California

1601 E. Chestnut Avenue - Santa Ana, California
Phone: 547-5501, P.0. Box 58 - Representative in
Western Europe and Israel: Electronic Engineering
S.A., C.P. 142 Fribourg, Switzerland. EE 2-44

CIRCLE 28 ON READER CARD
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DATAMATION

B S. Dean Wanlass, president of
Packard Bell Computer, resigned last
month to join Philco Computer as vice
president and general manager of the
division. Succeeding Wanlass at Pack-
ard Bell is Dr. Wendell B. Sell, for-
merly vice president and general man-
ager at Marquardt Corp.’s Pomona
division.

B Dr. Alan J. Perlis, head of the
Computation Center and Department
of Mathematics, Carnegie Tech, has
been elected president of the As-
sociation for Computing Machinery
for the 1962-1964 term. Elected vice
president was Dr. Bruce Gilchrist, di-
rector, - Systems Engineering Tech-
nology, IBM Corporate Staff. Herbert
S. Bright, manager, Programming and
Planning, Philco Computer Division,
was elected secretary.

B Walter L. Anderson has been
named chairman of the Professional
Group on Electronic Computers, Insti-
tute of Radio Engineers. Anderson,
who previously held the position of
vice chairman of the Group’s Ad-
ministrative Committee, is vice presi-
dent of General Kinetics, Inc.

B Edward K. Blum has resigned as
acting director of STL’s programming
and applied mathematics lab to direct
computing at Wesleyan University,
Conn. He will also teach mathematics
and numerical analysis, and conduct
research in programming and auto-
mata theory. His replacement is Dr.
Eldred Nelson.

B Dr. C. West Churchman, Professor
of Business Administration at the
University of California, Berkeley,
will assume the duties of Dr. Launor
F. Carter as SDC Research Director
while Carter serves a one-year term
as Air Force Chief Scientist.

® R. J. Mindlin, of NCR, has been
appointed chairman of the Interna-
tional Committee for Character Rec-
ognition. At NCR, Mindlin directs

the Banks and Financial Systems Sec-

tion of the company’s Product Plan-
ning Dept.

New Acme Visual Control Panels
mastermind electric brains
at Department of Defense

worldwide general supply center

Have you a tough problem of production
programming, sales quota policing, budg-
eting, contract coordinating? Then see
how swiftly and efficiently two new Acme
Visual Control Panels help Uncle Sam do
a kindred job of appalling proportions.
Computers at the Defense General Sup-
ply Center receive punch card data on
daily transactions from every supply
depot. From these, they prepare a com-
plete inventory of assigned general supply
items to the Armed Forces. -

And that's just one of 150 jobs these
machines must do. Yet the work flows
smoothly, 24-hours a day, thanks to just
two Acme Control Panels that mastermind
these electric brains. Let an Acme rep-
resentative show you exactly how these
remarkable control panels, with their
movable tapes, sliding signals and cali-
brated frames, can help you stay on top
of almost any program...at a glance!

Meantime, send the coupon for complete
facts on new Acme Visual Control Panels.

V' Na W =Bl VIS IBLE

ACME VISIBLE RECORDS, Inc.

0000 West Allview Drive, Crozet, Va.

Please let me have full details on new Acme Visual
Control Panels.

Name.

Address.

|

1

|

|

]

Company. 1
|

|

.|
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To prevent loss of honey during maturation, the bees (colony pop

That is the question which faces many a young
programmer in today’s mushrooming computer
industry . . . whether ’tis more satisfactory to blend
one’s talents with the mass effort, which, in the case
of our worker bees above, can result in one of the
most effective organizational efforts known to man
. . . Or, whether it better suits the programmer’s
personality to operate under less confining condi-
tions, feeling free to spread his creative wings in
flight over widely divergent terrain . . . Fortunately,
both alternatives are still available to qualified
programmers . . ;. For those more comfortable in
the mass effort, there is an abundance of oppor-

THE SOFT-WARE-HOUSE OF PR_OGI';’AMMING INGENUITY

120,000) will incline their hexagonal, tubular cells at an angle of 5 degrees . .

e 5
. “The Life of the Bee” by M. Maeterlinck.

"to bee...or not to bee

tunity with larger organizations . . . For those who
incline to the activities of miniaturized task forces,
for those who seek to develop new techniques, to
explore new areas of information processing in
concert with business, industry and government. . .
there is Computer Concepts, Inc., a young organiza-
tion staffed with seasoned veterans of the computer
industry . . . Computer Concepts, an equal oppor-
tunity employer, has immediate openings for senior
and medium-level programmers with a minimum of 2
years experience on IBM 704/709/7090 computers.

‘Salaries range to $15,000 per year. Relocation

expenses are paid. Send resume to—

COMPUTER

CONCE&PTS:! 1012 14th Street, N. W., Washington, D. C.

. CIRCLE 76 ON READER CARD
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a little cramped for career growth?

Has your computing career run out of growing room? Are you looking for a chance
to push back your own career frontiers? Then why not investigate current open-
ings for COMMERCIAL and MILITARY COMPUTER ENGINEERS, MATHEMA-
TICIANS and SYSTEMS PROGRAMMERS at Bendix Computer Division? For 10
years a leading manufacturer of digital computing syétems, Bendix Computer
offers a unique combination of growth opportunity and stability. Positions are
available in Southern California. Give your career some growing room...investi-
gate today. Call or write: Mr. William S. Keefer, Manager, Professional Staff Rela-
tions, Bendix Computer Division, 5630 Arbor Vitae Street, Los Angeles 45, Calif.

An Equal Opportunity Employer

Bendix Computer Division il ndl/

CORPORATION

CIRCLE 77 ON READER CARD
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At work on-line: latest and most effective
solution to a wide variety of problems
demanding fast, random access to large
masses of stored data—the piscfiLe by
data products corporation. Applied

to any digital data system, the piscfiLe
multiplies capacity by orders of
magnitude, while simultaneously
shrinking space requirements.

Meet the

DISCfILE:"
newest mass

random access

memOTy now Reliable, readily-integrated dp/f-5020
. o piscfILE systems are being delivered in
On the J Ob m capacities from 35 to 155 million bits, at
~ ’ costs-per-bit of 1/15 to 1/7 cent. With
cus tomer average access speed of 225 msec., these
systems deliver: high density, 400-bits-
S y S te ms per-inch recording; individually
addressable, linear head positioners for
CIRCLE 30 ON READER CARD
60

each disc; exceptional programming
flexibility; successive records accessed
without interrupt; fixed heads for

26 msec. average data access; and easy,
on-site maintenance.

This is the piscfiLE: first in a new and
unified line of technologically advanced
data input/output/storage equipments
from data products corporation. For
technical data and the piscfiLe Game,
newest and most sophisticated form of
an ancient numerical diversion, write
on your letterhead to: data products
corporation/Room 702 e
8535 Warner Drive
Culver City, California

Phone: 837-4491

DATAMATION
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This is the RW Division of Thompson Ramo Wooldridge Inc., at Canoga Park, California. RW is expanding
in various fields of computer-related technology: design and building of computers, display devices and in-
formation systems under contracts with the Army, the Navy, the Air Force, the Defense Atomic Support
Agency and to industry. As RW grows, so must its staff. If you have experience at the project engineer
level in military data processing, range instrumentation, automatic checkout systems, fire control systems,
or tactical weapons control centers, we’d like to talk to you about one of ten technical management posi-
tions now open. A number of other positions in computer development and programming are also open.
Write to Robert Rogers, RW Division, Thompson Ramo Wooldridge Inc., 8433 Fallbrook Avenue,
Canoga Park, California. Geographical note: Canoga Park is in Southern California’s San Fer-
nando Valley; over the mountains lies Malibu and the sea. You may live ‘convenievntly in either place.

We are an equal opportunity employer. ;
- A\ Thompson Ramo Wooldridge Inc. RW Djvision
A AN

CIRCLE 80 ON READER CARD
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There S someth/ng magnei/c
about you, Computape

P.S. Computape doesn't really talk of course. Butin acomputer, Computape rellab///ty will dehver its
own message. New COMPUTAPE, the premium quality computer and instrumentation tape, is - ) ~
the product of the only company devoted exclusively to the manufacture of quality tapes for i ( B
data processing and instrumentation. /nvestigate new Computape today. Better still, /mmed/ate/y

COMPUTRON INC.

122 Calvary Street, Waltham, Massachusetts

CIRCLE 31 ON READER CARD . .
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" NEW PRODUCTS
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hybrid computer

The HYDAC (hybrid digital/analog
computer) 200 series is completely
transistorized with 20-megacycle
switching capabilities. Five major

groups of components are available
to provide programmed digital logic,

digital memory, analog memory, an-
alog digital conversion and advanced
digital arithmetic. It is applicable in
the areas of iteration and optimization
studies, partial differential equations,
simulation of logic functions and aux-
iliary mathematical functions. ELEC-
TRONIC ASSOC., INC., Long Branch
and Naberal Ave., Long Branch, N. J.

For information:
CIRCLE 200 ON READER CARD

card readers
CR-1, CR-2 and CR-3 have been de-
signed to accept punched cards, read
the information on the cards and trans-
mit the information. The three models
differ in the number and variations of
- codes they can interpret. A-I-D-S
DIV. OF/ EMPCOR, 101 West Ver-
dugo Ave., Burbank, Calif. For in-

formation: :
CIRCLE 201 ON READER CARD

401 data transmission system

The reading capability of this system
is up to 51 columns of numeric in-
formation on 22, 51 or 80 column
cards at a speed of 10 columns per
second. The system consists of a card
reader and translator. Features in-
clude remote control of alternate pro-
gram, skipping and 11 or 12 punch.
THE STANDARD REGISTER CO.,

Dayton 1, Ohio. For information:.
CIRCLE 202 ON READER CARD

precision magnetic tapes

Type 22 and type 33 (especially de-
signed for analog recording use) are
said to be error-free at 556 or 800
bits per inch. A new technique, used
for these tapes, holds coating thickness

July 1962

within *10 microinches tolerance
and has been specially treated to
reduce its resistance to less than 75
megohms ~per square. MEMOREX
CORP., Santa Clara, Calif. For infor-
mation:
CIRCLE 203 ON READER CARD

ALTARE

This Automatic Logic Testing And
Recording Equipment can complete
the functional test of a logic board in
12 minutes. It is tape programmed

“with all voltage comparisons com-

pleted automatically. If a logic board

_error is found during the test, the

error is visually displayed and printed
out on paper tape. AUTONETICS,
9150 E. Imperial Highway, Downey,
Calif. For information:
CIRCLE 204 ON READER CARD

data communications equipment
The CTDS 2400 has a data rate of
2400 bits per second over a single
channel and a maximum probable

error rate of one bit in 100K. Five dif-
ferent units are available with stand-
ard data rates of 600, 1200, 1300
and 2400 bits per second. The system
is compatible with any present digital
data acquisition, processing or com-
puting equipment and will operate
over commercial quality voice com-
munications channels. List price is
$6,600. THE HALLICRAFTERS
CO., 4401 W. 5th Ave., Chicago 24,
. For information:
CIRCLE 205 ON READER CARD

reader/handler ,

This block tape reader and handler,
model 623, operates without storage
or isolation circuits. Output is read
directly from the interlocking reading
head which prevents tape movement
during opening or closing of the head.
Standard EIA 1”7 Mylar tape which
can be coded by standard 1”7 punch
units is utilized and is available with
transport mechanisms for use either

==

DATA HANDLING ENGINEERS
ARE NEEDED AT CAPE CANAVERAL

Guided Missiles Range Division of Pan American
World Airways, Inc. has the total planning, de-
velopment, operational’ and maintenance respon-
sibility for the Atlantic Missile Range.

specifications

Unique career opportunities now exist in the fields
‘of Digital/Analog Data
Data Handling Engineers are needed to prepare
for Digital/Analog Data -Systems
including large scale digital computers and high
speed data transmission systems.
degree in EE or Physics and two to five years ex-
perience in any of the above fields is required.

Handling Techniques.

BS, MS or PhD

Send complete resume in confidence to:

D. E. Bruner, Personnel Manager
Department D-3

PAN AMERICAN WORLD AIRWAYS, INC.
P. O. Box 4336 -
Patrick AFB, Fla.

An Equal Opportunity Employer

GUIDED MISSILES RANGE DIVISION

eAN Ane
=

D

PATRICK AIR FORCE BASE, FLORIDA

' CIRCLE 81 ON READER CARD
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FORTRAN SPOKEN HERE

Y 1.

FORTRAN 1l AND OTHER
IMPORTANT COMPUTER LANGUAGES
ARE AVAILABLE FROM OUR

RPC-4000

Your Fortran-trained personnel, any Fortran or other programs you already may have, and our entire Fortran
Program Library can be profitable with your RPC-4000. =~ 0 The RPC-4000 speaks your language if you're look-
ing for capacity. Listen. 8008 word memory—over 4000 more than other computers in its class. Computing speeds
up to 230,000 operations per minute. Desk-size, completely transistorized. 30,000 characters per minute input
- — 18,000 characters per minute output. O It wouldn’t be gentlemanly to tell you precisely how competing
computers (don’t) measure up to these statistics. Let's just say that the RPC-4000 provides the largest mem-
ory, greatest problem-solving capacity and flexibility in the low- or medium-priced field. Or in desk-size com-
puters. It's actually a desk-size computer with room size computer capacity.  [J But is it easy to operate?
Answer: Even non-technical personnel can program and operate the RPC-4000. You can master it yourself
in one day—and deliver yourself from dependence upon a computer programming specialist. (More than 3000
students were taught programming in less than one day with PINT, an interpretive routine developed especially
for the RPC-4000 by Purdue University. A film of this training will be shown on request). The RPC-4000 plugs
into conventional outlet. Requires no expensive installation. [ There's also RPC-4000’s own Program Library,
the most extensive in its class. Chances are the program you need is already there. Other programs and
money-saving information come to you from one of the largest and most active users’ organization (POOL)
in the computer industry. For more information, write Commercial Computer Division.

COMMERCIAL COMPUTER DIVISION/GENERAL PRECISION, INC./BURBANK, CALIFORNIA
: ) CIRCLE 32 ON READER CARD
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COMPUTER
MAINTENANCE
ENGINEERS

465-L, the world’s largest digi-
tal computer-based communi-
cations/control system is now
being engineered by the Inter-

" national Telephone and Tele-

graph Corporation.

Federal Electric’s role on this
global system, designed to
transmit, process and display
SAC operational data, is the
installation design and subse-
quent installation, check-out
and maintenance of headquar-
ters and remote equipments.

Successful applicants will first
receive intensive formal train-
ing in the theory of the 465-L
system, followed by a thorough
indoctrination and orientation
on the existing prototype sys-
tem. Then, working with our

‘engineering staff at Paramus,

they will participate in the sys-
tem installation planning phase.
After this will come perma-
nent relocation to operational
sites, to direct the installation
and carry-out continuous
maintenance and user training
programs.

To engineers with a degree and
three to five years’ experience
in the maintenance of large-
scale digital computer or digi-
tal data processing systems, we
offer the opportunity to join
this unique operation.

For consideration, send a de-
tailed resume to Manager, Pro-
fessional Staffing, Dept. DA-1.

FEDERAL ELECTRIC
~ CORPORATION

Service Division of International
Telephone and Telegraph Corporation

Paramus Industrial Park
Paramus, New Jersey

An Equal Opportunity Employer.

CIRCLE 82 ON READER CARD
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NEW PROBUCTS ...

with AC or DC' voltage. The 623 is
priced at $1695. CHALCO ENGI-
NEERING CORP., 15126 S. Broad-

way, Gardena, Calif. For information:
CIRCLE 206 ON READER CARD

high speed multiplexer :

The EM-3 is available for switching
from four to 64 channels and operates
with a basic setting time of 20 y sec.
It will switch a full complement of 64
channels in less than 50 u sec. Input
and output limits of the EM-3 are
+10 volts with no inversion and the
unit will drive a stable load impedance
of 25,000 ohms or more. Price is
$2000 plus $210 per pair of channels.
PACKARD BELL COMPUTER,
1905 Armacost Ave., Los Angeles 25,

Calif. For information:
CIRCLE 207 ON READER CARD

self-verifying tape punch
Model 1010 verifies the information

above the hole code. Any 20 com-
binations of numbers, letters and sym-
bols for the keys are available. Price
is $790. NAVIGATION COMPUTER
CORP., Valley Forge Industrial Park,

Norristown, Pa. For information:
CIRCLE 208 ON READER CARD

computo-form

This new form has been designed for
use with high speed printers and is
particularly applicable to short run
reports. Computo-Form features both
vertical and horizontal shading and
column heading spacing. ALLIED/
EGRY BUSINESS SYSTEMS, Dayton

2, Ohio. For information:
CIRCLE 209 ON READER CARD

multivibrator

Model DCMV1182 consists of an
astable multivibrator and output buf-
fer amplifier. The base frequency is
set by internal circuitry and is stable
to within =10% over the temperature
range from —40°C. to +100°C.
SOLID STATE ELECTRONICS

CORP., 15321 Rayen St., Sepulveda, " |

Calif. For information:
CIRCLE 210 ON READER CARD

it punches by printing the character

As a principal research, develop-
ment and manufacturing division.
of the global International Tele-
phone and Telegraph Corpora-
tion, ITT Federal Laboratories
is carrying on a long tradition
of pioneering in electronics and
communications. With principal
research facilities on both coasts
and in the mid-West, ITT Fed-
eral Laboratories is staffed and

" equipped to undertake a wide

range of systems and component
projects, from initial research to
final production.

Current and long-range engi-
neering emphasis centers on re-
search, design, development and
manufacture of highly advanced
electronic communications, dig-
ital, avionics and missile sys-
tems. Electronic engineers and
scientists will find in our organ-
ization an unexcelled opportunity
to express creativeness and per-
sonal initiative in a variety of
projects and programs in these
major areas:

¢ Space Communications

¢ Surface Communications

e Switching Systems

¢ Digital Systems

e Range Systems

e Missile Systems

We also have other openings in
the areas of: :

¢ Human Factors Engineering

¢ Programming and Data
Processing

¢ Electronic Display Equipment
® Technical Writing

Engineers and scientists inter-
ested in exploring the broad.
range of career opportunities
offered by these programs are.
urged to write to Manager, Pro-
fﬁezsional Staff Relations; Dept.

CIRCLE 83 ON READER CARD
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. NOW
> uSEC CAPABILITY

IN RCA'S
COMPLETE, INTEGRATED
MEMORY PRODUCT LINE

RCA adds new ultra-high-speed, low-drive Microferrite Stacks to its full,
integrated line of memory components.

New 0.5 usec Microferrite Word-Address Memory Stacks:
RCA'’s new Microferrite Memory Stacks make possible com-
plete read/write cycle times of less than 0.5 usec at driving cur-
rents no higher than 350 ma with at least 50 mv output. This
revolutionary new stack, designed to meet Military Specifica-
tions, is a result of RCA’s broad experience in producing thou-
sands of memory planes and stacks in hundreds of configurations.

Versatile RCA Memory Planes and Stacks: In addition to the
new Microferrite Word-Address Memory Stack, RCA’s broad
line includes: Wide temperature range stacks incorporating tém-
perature stable, high-temperature ferrite cores...Temperature
controlled stacks designed to meet MIL Specifications...Con-
ventional memory stacks without temperature controls for ap-
plications requiring high quality at lowest possible price. All
RCA planes and stacks are 100% dynamically tested to assure
compliance with operating specifications. Planes are available in
molded plastic, printed circuit and aluminum frames.

Wide-Margin Ferrite Cores — High-Speed Transfluxors: RCA
offers one of the industry’s most comprehensive lines of mem-
ory cores all designed with specified wide operating margins.
One of the newest additions to the line is type 233 M1, a high-
temperature core having an output variation less than 0.25 mv
per °C over a 140°C temperature range. RCA memory trans-
fluxors are available with switching speeds as fast as 1.3 usec.

RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES .

BA 6-2366 o Washlngton

744 Broad St.,
9-1850 o NOR‘IHEAST‘ Needham Heights 94, Mass., 64 ‘A" St

. EAST: Newark, N.J.,

HA 8-4802 » Syracuse, N.Y., 731 James St., Rm. 402, GR 45591 + Baitimore, Md., EN
Orlando, Fla., 1520 Edgewater Dr., Suite =1, 'GA 4-4768 o EAST CENTRAL: Detroit 2, M:ch 714 New Center Bldg., TR.5-5600 e CENTRAL: Chlcago .,
Plaza, WH 4-2900 o Indianapolis 5 Ind., 2132 East 52nd St., CL 1-1405 » aneapolls 18 Minn.,
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.,
0X 7- 1620 s Seattle 4, Wash 2250 First Ave. S., MA 2-8816 » SOUTHWEST: Dallas 7, Texas,
o 1725 "K' St., N.W., FE 7-8500 » RCA INTERNATIONAL IJIVISION 30 Rockefeller Plaza, New York 20,

Field-Proved Complete Memory Systems: You can choose from
a broad range of standard RCA types and custom designs to suit
your needs. RCA is prepared to meet the tightest custom limits
for voltage, current, temperature range and speed of operation
to make each memory system compatible with your equipment.

Service: Today RCA Memory Products are in use in an ever
widening range of commercial, industrial and military equip-
ments...from high-speed printers, process controls, to military
missile systems. Whatever your require-

ments, custom or RCA-standard, your
local RCA Semiconductor and Mate-
rials Division field representative is pre-
pared to provide a completely coordi- :
nated application service for all RCA
Computer-Memory Products. Call him
today. For specific technical informa-
tion, write RCA Semiconductor and Ma-
terials Division, Commercial Engineer-
ing Section, FD7, Somerville, N. J.

Write today for information on RCA micro-
ferrite stacks and full line of Memory Products.

The Most Trusted Name in Electronics
®

.'Y. Cable  Address: RADIOINTER, N.
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HU 5-3900 ¢ (Camden-Philadelphia Area) Erlton, N.J., 605 Marlton Pike,
., HI 4-7200 ¢ SOUTHEAST:
Suite 1154, Merchandise Mart
5805 Excelsior Blvd WE 9-0676 o Denver 11, COIorado Continental Terrace 8ldg.,
1838 EI Camino Real,
7905 Carpenter Freeway, ME 1-9720 o GOVT Dayton Ohxo 224 N. Wilkinson St
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‘Tally Register offers a complete line of perforated

tape readers and perforators. Tally readers feature
up to 120 characters per second operation in either
direction, instant reverse, triggered tape feed, and
full bit accountability with form C switching for pos-
itive hole/space identification. Readers will handle
5, 6, 7, or 8 channels of information without modifi-
cation, up to 16 channels on special order. Reader
prices begin at $575. :

Taliy perforators are self-contained high speed
puncheés which operate at 60 characters per second
and accept 5, 6, 7, or 8 channels of paper, foil, or

Mylar tape without modification. On special order -
‘up to 16 channels are available. Perforator prices

start at $1,000.

Both readers and perforators feature asynchronous

" operation which simplifies control logic and oil mist

lubrication for quiet operation.

Peripheral and accessory equipment includes tape
handlers, verifier and duplicator control modules,
transistor drives, end-of-tape sensors, edge milling,
NAB hubs, cables and so forth.

J TALLY T1APE ‘REA DERS,

PERFORATORS AND SYSTEMS

Tally Mark 1, 2, and 3 systems are used in conjunc-
tion with the Bell System’s new Parallel. Data-phone
service to provide a significant breakthrough in the
price / performance ratio of data communications.

- These systems feature unrestricted character trans-

mission rate up to 60 characters per second or 600
words per minute ¢ Unrestricted by tape format or
code structure * Variable system transmitting speed
¢ Data remain in parallel form for flow through
telephone network, eliminating need for serializing
equipment ¢ Simplified operation ¢ Uni-directional
or bi-directional communications.

Most sophisticated of the new Tally data systems is the
new Tally Mark 50 series. Shown above is the Tally
Mark-51 which combines the advantages and features
of the data dissemination and point to point communi-
cations systems with the high speed hard copy reader

O

Rack mounted version Model 424PR Tally Reade‘r

July

TALLY MARK SYSTEMS

To fill specific perforated tape system needs at a low
cost. Tally has structured various groups of standard
components plus interconnecting logic.

Mark 1 through 3 systems are data communications
systems. Mark 20 through 23 units are standard ver-
ification, duplication and preparation systems. Mark

" 40 series covers tape to typewriter equipment. Mark

60 systems convert paper to magnetic tape.

to typewriter to perforator systems of the Tally Mark
40 series. :

Typical of Tally Mark 40 systems is the new Tally
Mark 45 Read/ Write Perforated tape system featur-
ing IBM’s Selectric typewriter. Data are entered or
retrieved at 154 characters per second. This speed
is 25% higher than the earlier IBM Model B electric
typewriter and 100 percent faster than other equip-
ment currently on the market.

Write For Our New Catalog

Our new ‘catalog is yours for the asking. Ask your
nearby Tally engineering representative for your

" copy today. Please address Tally Register Corpora-

tion, 1310 Mercer Street, Seattle 9, Washington.
Phone MAin 4-0760, TWX SE 551.
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Magnetic Fields

OGO: its first missign. Sometimein 1963,0GO
(NASA’s Orbiting Geophysjcal Observatory) will be
launched into an elliptical orbit, around the earth. It will
gather, process and transmit dzﬁ_ on the physics of near-
earth and cislunar space. Here axe some of the studies
OGO may undertake in this initjal flight: Energetic
particles, with nine separate experinients on the flux and
characteristics of these particles (in&gyding cosmic ray
and plasma studies). Radio propagatiGy and astronomy,
through measurements of ambient radio‘¢nergy not acces-
sible from earth. Micrometeoroids, to det&rmine the mass

Plasma Measurements
Gegenschein Photometry

Atmospheric
Measurements

Radio Propagation

* Captions indicate possible arrangement of instrumentatio

0GO: its Challenge. Today OGO demands
advanced techniques in spacecraft design and develop-
ment to meet its need for flexibility. It is a challenging
responsibility to STL engineers, scientists and supporting
personnel, who design it, fabricate it, integrate it, and test
it. This versatile spacecraft will be manufactured at STL’s
vast Space Technology Center where expanding space
projects (OGO; Vela Hotel and other programs) create
immediate openings for engineers and scientists in fields

distribution and direction of interplanetary dust in the
vicinity of earth. Magnetic fields, their intensity, direction
and variation nedr earth and in space. Atmospheric
measurements, to study the pressure, temperature and
composition of earth and cislunar space. Ultraviolet
scattering, from hydrogen in space. Gegenschein photom-
etry, to study sunlight scattered by interplanetary matter.
OGO will be launched into a wide range of orbits and may
carry as many as 50 different experiments on each of its
missions. This Orbiting Geophysical Observatory will be
one of the most versatile earth satellites man has ever built.

Energetic Particles
Micrometeoroids
Ultraviolet Scattering

Solar Cosmic Rays
_ Positron Search
Radio Astronomy

Energetic Particles

usters which OGO may carry.

such as Aerodynamics; Spaggcraft Heat Transfer; Analog
and Digital Computers; Applied Mathematics; Electronic
Ground Systems; Power Systgms; Iristrumentation Sys-
tems; Propellant Utilization; Prgpulsion Controls; System
Analysis; Thermal Radiation; Trajectory Analysis. For
Southern California or Cape Canaveral positions, write
Dr. R. C. Potter, One Space Pa\n , Department - M,
Redondo Beach, California, or P. &§\ Box 4277, Patrick

AFB, Florida. STL is an equal opkpg rtunity employer.

\ s

VLF Radio Propagation
Magnetic Fields

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,
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COMPUTER PERSONNEL

Participate in the development and implementation of
advanced concepts in data communication and process-
ing. Collins Radio Company has the following positions
open with the Communications and Data Systems Divi-
sion in Cedar Rapids, Iowa: , .

Senior Business Programmers
Business Programmers

Computer Business Programmers
PERT System Programmers
Scientific’ Applications Analysts
Operations Research Analysts

The minimum qualifications for programmers are an
undergraduate degree and one year’s programming ex-
perience. Qualiﬁcations for analysts are a graduate de-
gree and one year’s industrial experience or the equiva-
lent.. Write in confidence to:

L. R. Nuss, Manager

Professional Employment

Z\\
COLLINS

N/

COLLINS RADIO COMPANY
" Cedar Rapids, Iowa '

An equal opportunity employer

CIRCLE 85 ON READER CARD

Thl$ is an ELEVATED FLOOR...
It i too HIGH.. ..
I$ your ELEVATED FLOOR
| too HIGH?
OUR ELEVATED FLOOR$ ARE
NOT TOO HIGH...

For the best Elevated Floors contact

ONSTRUCTION

YSTEMS, INC.

11023 WEST 1ST STREET Los Angeles, California

Designers & Manujacturers of Elevated Computer Floors

phone 624-2264
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~OrPORTUNITY™

EXECUTIVE SEARCHES - INDUSTRIAY, RELATIONS -

BENNETT ASSOCIATES

PSYCHOLOGICAL TESTING

MANAGER—EDP SYSTEM GROUP TO $22,000
Direct all phases of a service group designing EDP systems and formulatlng the
detailed comparative analyses of computer systems and software. Responsible for
client contact, supervision of the group, preparation of reports. Must have broad
knowledge, in depth, of computers and proven management ability.

MANAGER—PROGRAMMING TO $22,000
Direct activities of programming group engaged in design of programs for large
scale computer systems. Establish and maintain customer contacts; write pro-
posals, estimating costs of work. Requires broad understanding of computer oper-
ations including timing considerations, logical design of input/output devices,
on-line situations and automatic programming devices.

$20,000

HEAD COMPUTATIONAL LAB.
MS/Math req. Sclentlflc Programming Exp. Analysns of mathematical and en-

gineering problems.
PROGRAMMERS—Senior/Intermediate TO $18,000

Design programs for large-scale computers. Requires understanding of computer
operations including time considerations, logical design, input/output devices and
use of computer in on-line situations. Position may include deflnlng of system re:
quirements and writing of specifications.

$14,500

EDP PROGRAMMING SUPRV:
Deg. in 1 E or Business plus 5 yrs. exp. on Commercial Programming Activity,
particularly in 1400/700 series, or other large-scale computers.

$12,600

MATH PROGRAMMER:

BS Math/Physics/Chem. to analyze problems; do block diagramming; flow
charting etc. Exp. programming IBM 700 or 7000 series. :
MATH PROGRAMMER: $11,500

BS/BA ‘in Math/Engr. exp. programmlng real-time problems on IBM 7090, and
familiar with data processing programming systems. Must have share of Fortan
exp.

SENIOR PRODUCT PLANNERS TO $17 000
Degt+ 5-10 yrs. programming exp. and/or development or plannmg of EDP equip-
men

DIGITAL PROGRAMMER/ENGINEER OPEN
Design, develop and implementation of a digital data reduction system. Dévelop-
ment of problem solving techniques, creation of large flow dlagrams etc:
COMPUTER PROGRAMMERS $10,000
Financial deg. in Bus/Eng’g 4-6 yrs. busmess systems exp. on med. or lg. scale
tape computers.
SYSTEMS ANALYST TO $14,000
BA/BS -+ 5 yrs. exp. Analysis of control systems (digital) for apphcatwn in guid-
ance etc.

SENIOR COMPUTER SYSTEMS ANALYST TO $l6 000
BA -+ adv. deg. 10 yrs. exp. Design of computing equipments involving advanced
systems concepts. ) Ve

EDP PROGRAMMER $10,000
Deg. in Acct’g/Bus. Adm; Math/Stat. 2 yrs. programmmg exp. on medium to large
scale computers. Develops program req. for computer solution or processing.

MGR. OF PROGRAMMING HIGH
For growing Systems Company. Unusual opportunity. )
SENIOR MATHEMATICIAN $14,0004
For Systems Engineering with Computer oriented background.

SPECIALIST PERT/PEP TECHNIQUES TO $12,000

Exp. in selection and programming-critical- events on computer equipment as a
means of forecasting schedule for military project control. Extensive engineering
project control exp. with strength in statistics required.

$15,000 -

PROGRAMMER ANALYSTS
Math/Statlstlcs deg. pref. 2 yrs. computer programming exp. on 1BM 1401; 1410.
Perform all operations from flow charting to final testing on computer.

PROGRAMMER $10,0004
Math. Major. Boolian logic helpful. Min. 1 yr. exp. on medium to large Scale
digital ‘computers. Will aid in development of new information retrieval informa-

tion. )

PROGRAMMERS $1 1,000
Deg. Strong aptitude & interest in Math/Science. 2 yrs. exp. in programming
digital computers. Write, test and debug dlgltal computers program for solutlon of

engineering & other problems.
$11,000

SYSTEMS ANALYST
BS/BA deg. or equiv. 1-3 yrs. In syst. & proc. work. (Excluswely admin. apphca-
tion.) Fam. with data processing, including tape computer programming exp. Must
be able to define problems consult with all levels of management.
$10,000+

COMPUTER ANALYST PROGRAMMER
Investigation, examination, planning & Programming entire EDP application. Must
have proven record of accompllshment in developmg tape-oriented 'EDP systems.
1401 exp.-highly desirable.

OPEN

STAFF MEMBER
Highly skilled Tech. Assist. to become group leader. Computer oriented type hlghly

desirable.
COMPUTER PROGRAMMERS TO $10,000
BS Math. 4 ‘Scientific Programming exp. SAGE exp. desirable. Develop and Imple-

ment ‘sophisticated programs for 142L Air Weapons Control Digital Computer

Complex.

COMMERCIAL PROGRAMMER TQ $14,000
BA 2-4 yrs. exp. Conduct detailed analysis and study of all of the requlrements of
each proposed system; report on feasibility of proposed system in relation to
available Data Processing equipment, concepts, and techniques; prepare general
logical and detailed machine oriented flow chart prepare card handling proced-
ures, codes computer program, wires and/or plans required control techniques;
test and ‘‘debugs’’ entire procedure. (4 tape IBM type 1401 system |nsta|lat|on)

COMMEI({)%IUASI{‘ TSRUST BLDG.
PHILADELPHIA 2, PENNSYLVANIA
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New Products « New Growth I

NEW PROFESSIONAL OPPORTUNITIES

From 12 to 2,000 people in 4 years, with its greatest growth still
ahead. Our well received product line includes the newly announced
3600 System, the 1604, and desk size 160 and 160-A Computers.

ENGINEERS
- FOR
MINNEAPOLIS LOCATION

Quality Assurance/Reliability

Experienced in quality engineering and

statistical reliobility techniques for elec-

tromechanical equipment. Requires a
~ BS:E or ME. |

Electrical Engineers

Analogue Circuit Design experience in
digital to analogue conversions. Expe-

rience with tube display devices and

circuits desirable for new equipment
design responsibility. Requires a BSEE.

SEND RESUME TO: R. I. BECKER
PERIPHERAL EQUIPMENT DIV.
7801 COMPUTER AVE.
MINNEAPOLIS 24, MINN.

 927-5411

PROGRAMMER
"ANALYSTS

FOR MAJOR EASTERN,
MIDWESTERN AND
WESTERN CITIES

SALES SUPPORT: Support our expanding
marketing activity by analyzing customer
problems for computer application.

INSTALLATION SUPPORT: Be a technical rep-
resenfative af customer. site, with duties
including the training and orientation of
our customers.

FOR PALO ALTO LOCATION

SYSTEMS PROGRAMMING: Participate in the
development of advanced programming sys-
tems including compiler and assembler de-
velopment, monitor and executive routines,
problem oriented and machine oriented sys-
tems, and language analysis.

ALL OPENINGS require a minimum of one year
programming experience plus degree.

SEND RESUME TO: M. E. WALTER
COMPUTER DIVISION
8100 34TH AVE. SOUTH
MINNEAPOLIS 20, MINN.
888-5555

An Equal Opportunity Employer

S CONTROLDATA ~ ©
| CORPORATIO |
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= "9 NEW LITERATURE

PLANAR EPITAXIAL DIODES: A table of

electrical specifications showing maxi--

mum ratings and a series of 18 appli-
cation curves are included in this data
sheet on the company’s line of silicon
Planar epitaxial diodes. FAIRCHILD
. SEMICONDUCTOR, 545 Whisman

Rd., Mountain View, Calif. For copy:
CIRCLE 130 ON READER CARD

DOWN‘-TIME‘AND SERVICE CALL RE-
* PORT: This form is offered to all dp
machine users to record pertinent in-
formation relative to the non-operat-
ing time of each piece of equipment
in their section. It may also be used
for recording operational failures on
other machines. AUTOGRAPHIC
BUSINESS FORMS, INC., 45 E.
Wesley St., South Hackensack, N.J.

For copy:
CIRCLE 131 ON READER CARD

ATTENDANCE SYSTEM: This 16-page
booklet presents a general description
of a new computer based punched
card attendance system being used in
the Massachusetts schools. Included
are sample punched cards, examples
of output, technical operating details
and the 1401 and FORTRAN pro-
grams which are used. For a copy of
this booklet send $1.00 to NEW ENG-
LAND. SCHOOL DEVELOPMENT

COUNCIL, 475 Broadway, Cam- -

bridge 38, Mass.

DIGITAL CLOCKS: This packet contains
descriptions of digital clock designs
including count-down, count up, time

programmer, analog output, multiple .

display systems and test sequences.
PARABAM, 12822 Yukon Ave., Haw-

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

DYNAMIC ANALYSIS AND SIMULATION:
This 10-page illustrated pamphlet de-
scribes the analog and combined ana-
log/digital capabilities of the mathe-
matics and computing services of this
company. RESEARCH LABORA-
TORY, AERONUTRONIC DIV,
FORD MOTOR CO., Ford Rd., New-

port Beach, Calif. For copy:
CIRCLE 133 ON READER CARD

PLUG-IN BUILDING BLOCKS: This tech-
nical manual diagrams logic symbols,
module, power supply and rack speci-
fications and shows typical applica-
tions of off-the-shelf sub-assemblies
including flip-flops, inverters, clocks,
gated-pulse amplifiers AND, NAND,
NOR and OR. RAYTHEON CO.,
411 Providence Turnpike, Westwood,

Mass. For copy:
CIRCLE 134 ON READER CARD

World’s oldest infant

That’s us. A brand-new software outfit whose five key people have

a total of 49 years’ experience in implementing advanced_ digital -

computer systems. These people: Dr. Walt Bauer, ex-aw, sTL and
uNIVERSITY of MicHicaN; Dick Hill, ex-rw and vcLa/wppc; Wer-
ner Frank, ex-ew, sTL and UNIVERsITY of 1LLINOIS; Herman Hess,
ex-Rw and BUREAU of census; and Don Breheim, ex-NaA/Rocket-
dyne. They and the other members of the Informatics Inc. staff
are available to help you solve your systems problems with con-
sulting, design, analysis, programming, computing, instal-
lation and operations services on cprr, fixed-price or .
time-and-materials contracts. Why not give us a call

Or, ask for our capabilities brochure. Or, ask us about em- .
ployment. Contact: Room 701/8535 Warner Drive/Culver
City/California/837-0158. ' o

informatics inc.
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Fo very installation nedmg
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 panel,
rock a pedestal? You'll see the dif-
ference between ELAFLOR and
the others. But, you can save lots
of time by referring to our litera-
ture . . . the facts and drawings
are all there.

*Pat. App. For
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LISKEY,& SLUMINUM, INC.

Friendship International Airport, Box
506, Glen Burnie, Md.; Canadian Rep.—
Cameron Windows (Aluminum) Ltd., |B
142 Kennedy Rd. S., Brampton, Ontario ik
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You'll rest easy if your data processing
system is resting on o

HASKELITE™ F I.O 0 R

~ 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-¢onditioning systems

Adjustable pedestals provide strong structural
support and permit proper floor leveling

PLYMETL UNITES THE BEST QUALITIES OF WOOD AND METAL
v vinyl edge banding surrounds panels;
no electrical feedback, no expense of grounding
% vibration-resistant construction
% flat, smooth surfaces
Y moistureproof fabrication
v dimensional stability and stiffness—high impact resistance
Y fire-resistant protection
Y sound-deadening insulation

Plymetl Free-Access Floors are specifically designed for eco-
nomical installation. 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 inter- ’
changeability of basic components per-
mit alteration, dismantling and
reassembly at a new site with a minimum
of time and effort. In the laboratory and
in actual service, Plymetl laminated
panels meet the highest standards of
rigidity, strength and durability . . .
Plymetl Free-Access Floors support the
tremendous weight of computer units
with minimum deflection and vibration.
Plymetl panels can be fabricated with
vinyl tile or other desired coverings of
your choice. Formoreinformation, write:

limark of Q

lity Products

PRODUCTS
COMPANY

HASKELITE DIVISION
GRAND RAPIDS, MICH.
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NEW! individual network
segment (. compensation
IN STEP
VARIABLE

DELAY

SPECIFICATION CHART

Total Incre- | Td
Part & Delay | ment “at | 2 M;t"'
us Delay | Ratio .
sv-zo01 5.00 dus | 25:1 | 250 2
SV-202 5.00 us | 25:1 | 500 2

SV-203 10.00 1.0us 25:1 250
SV-204 10.00 1.0us 25:1 500
SV-205 25.00 1.0us 25:1 250 1.4
SV-206 25.00 1.0us 25:1 500 1.

oo n

Gray & Kuhn multi-section M-derived networks provide equal input and
output impedance, low distortion, and high delay to rise time ratio. Each
Network Segment is individually compensated for distributed capacity and
lead wire inductance in order to eliminate reflections and distortion.

Now, is the time to stop, and to take another look at your Delay Line
Sources; then to proceed by contacting Gray & Kuhn for complete tech-
nical data. Write to DEPT. D-K7

GRAY & KUHN IS PREPARED TO BUILD TO YOUR
MOST STRINGENT SPECIFICATIONS

Other Gray & Kuhn products include: Pulse Forming Networks ¢ Dis-
tributed Constant Delay Lines ¢ Variable Delay Networks * Lumped-
Constant Delay Lines ¢ Continuously Variable Delay Lines ¢ Miniature
Plug-In Encapsulated Assemblies.

J I O I | | Y I O D}

GRAY & KUHN ...

0 divisionof CBwnelld . re.

14 PIONEERS IN microminiaturization
10 PELHAM PARKWAY, PELHAM, N. Y.

| 00 N A0 0 I O DR N B
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(with B.S. plus minimum
of 2 years 704-7090

DOUGLAS s aisse

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

CIRCLE 87 ON READER CARD
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Information from countless sources, stag-
" gering amounts of it. New information
that changes from moment to moment, old
information that must be retrieved from
storage in seconds. Information of world
importance. This is what command deci-
sions are based on: This is what a new
science-technology must cope with to
help make command decisions possible.
The science-technology of which we speak
involves the development of far-reaching
man-machine systems to provide informa-
tion processing assistance for military'and

PHOTOGRAPHS BY USAF, NASA AND UPJ

July 1962

government leaders. The needs of this field
have created a number of new positions at

System Development Corporation. Our.

scientists, engineers and computer pro-
grammers applied this science-technology
to help develop SAGE. We now apply it to
our work on the SAC Control System and
other command and control systems being
developed. At SDC, our staff participates
in key phases of system development; anal-
ysis, synthesis, computer instruction, sys-
tem training and evaluation. If you are a
Computer Programmer seeking the work

we describe, please contact Mr. A. C.
Granville, jr., SDC, 2401 Colorado Ave..
Santa Monica, California. Positions are
open at SDC facilities in Santa Monica;
Washington, D.C.; Lexington, Massachu-
setts; and Paramus, New Jersey. “An equal
opportunity employer.”

SDC

System Development Corporation

’soc

Systems that help men make decisions and

exercise control

Deci ion-r;iaki_ng

in the Sixties
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Who says .
your typist can't .
run a business
automation
machine?
‘For many companies, the F
hieves all the ben eﬁts
léss  tionn eeded to
yirl can
, uman
des a thoughrful ftrst step
' ,cinggagfnlgt% lartxgrlldag other 1 _complex automation, illu-
SHes SEN ANoclolg o o ‘the areas in which more
.For the ».Flexqwrlter' not only. 3 ion can frmtful
but records what it has typed 0psee Haw ool
s Ay ; § typed on g, gee how easﬂy you can step mto;
P unche;d pt‘ Dt;l ape tgat = 6”‘?{“'70-1 - the benefits of automation, call your
a vatnely to 7 er machines. Or it can  joca] Friden Systems man. Or write:
controt yse - Friden, Inc., San Leandro; California. |
This tape talks dxrectly to computers.b " ... =
or it reproduces an office document THIS IS PRACTIMATION: practi- )
at 100 words-a-minute with auto- cal automation by Frzden-—for bzm- S p'ty with New small
matic accuracy. Banks use Flexo- /¢SS and industry. “2;‘}‘52‘,‘;“'“ the NE.
writers to re-create often-repeated c
‘operanom. Manufacturers use them: L ! o -
to instruct industrial machine tools. s . Our Fees are Paid By The Companies We Serve
FE Iexowrzters are used to automate 1 X . , ‘ _ Write in confidence, outlining Param- .
billing, sales analyses, inventory con- ' ar e eters or call (collect) Mr. Albert
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SKIRMISH OVER A

COMPUTER-TO-

O INERTIAL-PLATFORM INTERPRETER

OouTPUT
CLAMP

ouTPUT
CLAMP

REFERENCI
VOLTAGE

What is the best way to implement
the digital-to-analog conversion cir-
cuitry required to convert binary
incremental signals from a digital
computer to precise d.c. voltages for
gyro torquing in an airborne tacti-
cal data system? This was a problem
faced by Litton data systems
engineers. '

Several engineers who had partici-
pated in the development of an
earlier navigation buffer employing
the digital servo technique were
strongly inclined towards playing it
safe by adopting an identical
approach. To permit the navigation
system to sustain the longer flights
required under the new program,
they proposed engineering greater
accuracy into the existing buffer.
Somehow, they felt, the additional
requirements for lesser weight and
volume could also be met. Prelimi-
nary investigation revealed that this
scheme would require at least 20
pounds of hardware.

MIXING
NETWORK

FILTER

Feeling that a better way could be
found, other engineers studied
alternate approaches and finally
proposed a scheme for generating
d.c. gyro torquing voltages scaled
according to width-modulated
pulses linearly related to computer
word length. This approach ap-
peared to hold promise of an accu-
racy of at least 1 part in 4000
(0.025% ), which was specified for
two of the required eight signals
(six for the inertial subsystem; two
for the cockpit display system). The
pulse width modulation/demodula-
tion method also appeared to re-
quire far less hardware than would
the digital servo technique
because of the elimination of heavy
electromechanical components.

-

Skeptics were quick to point out
that the specified precision would
be impossible to obtain in view of
errors inherent in pulse-width mod-
ulation, delays and rise times in the
precision switch, switch offset volt-

Q

' age, reference supply voltage, flter

capacitor leakage and stability,
filter lags, drum speed variation,
and signal line ground currents.

Undaunted, the advocates of the
new method pressed ahead, con-
ducted detailed studies and labora-
tory investigations to nullify all
objections and verified the complete
feasibility of their proposed scheme.

Now functioning as part of a tacti-
cal data system installed in a carrier-
based aircraft, this eight-signal
navigation buffer is packaged on
five 3 x 8” cards and two small
assemblies. Weight and volume are
about one-fifth of that required for
a digital servo type of buffer. More
recently, new packaging techniques
have enabled reduction of the buffer
unit by an additional 40% to two
cards and two assemblies without
degrading accuracy.

Litton management recognizes the
value of results stimulated by
healthy controversy. Security and
proprietary restrictions preclude
our discussing current activities, but
new programs offering many new
technical challenges are now being
conducted. And Litton continues to
encourage an environment in which
engineers can propose and pursue
other than safe approaches to prob-
lems. If you've been frustrated in
your attempts to follow through on
new approaches to digital data
handling and display functions,
write Harry D.Laur, Litton Systems,
Inc., Data Systems Division, 6700
Eton Avenue, Canoga Park, Califor-
nia; or telephone DIamond 6-4040.

An Equal Opportunity Employer

DATA SYSTEMS DIVISION

LITTON SYSTE MS, INC.

A DIVISION OF LITTON INDUSTRiES

VDAvTAMHANDLING & DISPLAY SYSTEMS ¢« COMPUTER SYSTEMS 0 MODULAR DISPERSED CONTROL SYSTEMS

July 1962
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- If you have requirements for high-speed auto-
matic X-Y plotting (but cannot justify the pur-
chase of a costly rectilinear plotter, as well as
hiring and training of an operator) it will pay
you to let the Data Engineering Division of
Research Calculations handle your plotting proj-
ects for you — rapidly, accurately economically.

Skilled operators using the latest automatic
point plotting equipment will complete your rec-
tilinear plots faster than ever before, at a cost
-you can afford.

Automatic point plotting is only one of the many
scientific data handling services offered by the
Data Engineering Division of Research Calcula-
tions . . . complete details are given in an all-
new technical brochure, Write or call today for
your free copy.

esearch

alculations

200 BOYLSTON STREET - CHESTNUT HILL 67, MASS.
AREA CODE 617 — Tel. WOodward 9-9707
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COMPUTER
SCIENTISTS

Senior-level positions are available for experi-
enced engineers with demonstrated ability to
contribute to the development of new and un-
usual concepts in the following areas:

LOGIC

CIRCUITS

SYSTEMS

INFORMATION RETRIEVAL

The above positions offer an excellent oppor-
tunity for increased professional growth, E.E.,
Physics and Mathematics majors with M.S. or
Ph.D. degrees are invited to submlt resumes
in confidence to:

MR. JOHN FELOS
Professional Employment Manager

PHILCO
wssowey of St flglor Gompany,

COMPUTER DIVISION, WILLOW GROVE, PA.

An Equal Opportunity Employer
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PB220 COMPUTER

the

most
valuable
engineering
too/

you

can own/

At $1,200 per month the PB250 offers the greatest computing Operation Times—Add/subtract—12 microseconds

value available. Packing large scale power into a compact ‘Multiply—276 microseconds

desk-size computer, the PB250 combines features previously Divide—952 microseconds

found only in computers costing several times its low $40,000 o ) .

purchase price. Why pay more ? Maximum operation rate—41,666 instruc-
tions per second

The PB250 offers solid state reliability, a full complement of power Requirements—115 volts, 60 gps, 110 watts

peripheral equipment,and software in abundance. Itis backed
by the resources of Packard Bell Computer Corporation ‘Peripheral Equlpment (connected by plug-in):
(Subsidiary of Packard Bell Electronics). Magnetic tape units (up to six)
High speed paper tape punch and -

SPECIFICATIONS: ‘PBZSO.gp digital computer “ reader
Memory—expandable by plug-in from 2320 to 15,888 words Card reader

Word Length—21 bits plus sign Line printers

Command Structure—Single address with index register Analog/digital converters
and next instruction location tag Multiplexers and commutators

This coupon will bring you all the facts you need to get the most productive
computer, doltar-for-dollar, that you could possibly buy. Clip it now. Mail it today.

TO: Packard Bell Computer Corporation, 1931\Armacost Avenue, Los Angeles 25, California.

GENTLEMEN: Please send me literature giving-;’full information on performance, ﬂexi.bility, and applications of the PB 250
and optional peripheral equipment.

(STREET) (CITY, ZONE) (STATE)
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Now, all the stabiljity and dependability of ferrite memo-

ries with non-destructive read-outs for repeat functions.
Ferroxcube Biax memory units are available in element,
plane, or stack co‘hﬁgurations for use in digital, general
data processing or data reduction systems. The Biax
memory core has two orthogonal holes, with related flux
fields running at 90° to each other. Data storage is ac-
complished by safu rating the ferrite material around one
hole in the desired polarity direction. Upon command,
an interrogating pulse is fed through the other hole,
sensing the polarity, but not destroying the field, per-

mitting an infinite number of read-outs without rewrites.

ERRITES

" AVAILABLE
RIGHT NOW!

...IN ELEMENTS, PLANES OR STACKS

051 SPEED HEAEHIENC G

PEERO XGRS mm ¢ o G e e

WRITE

for your copy
of complete
theory and
engineering
data on

BIAX
MEMORIES

FERROXCUB E CORPORATION OF -AMERICA/ SAUGERTIES, N.Y.
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