


















































































































































































































































The Westinghouse DPS-2402 is a
general purpose digital data proc-
essor for real-time control applica-
tions. Typical uses include tactical
control, air traffic control, communi-
cations switching, weapons control
and navigation.

Silicon integrated circuits assure
high speed, high reliability, low
power consumption and small size.
No air conditioning or heating is re-

New
Westinghouse
data processor

features
militarized
design and
integrated
circuits
for high
reliability

S

quired in the range from 0°C to 50°C.

The DPS-2402 is a parallel, 24-bit-
per-word, binary, single-address,
stored-program machine. Design
and construction are based on MIL-
E-16400 and MIL-E-4158. A variety
of memory options or input/output
configurations are available for spe-
cific applications, such as NTDS
compatibility.

Delivered production models are

You can be sure if it's Westinghouse

CIRCLE 51 ON READER CARD

now working with radars, displays,
other computers and most types of
peripheral equipment.

If you have an application for real-
time digital data processing, write
for Bulletin SD-2. It describes the
Westinghouse DPS-2402 in detail.
Write to Marketing Manager, Surface
Division, Westinghouse Electric Cor-
poration, Box 1897, Baltimore, Mary-
land 21203.

J-02389
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- new products

potentiometers and a switch, evalua-
tion takes less than one minute, Tests
of the unit’s decisions on various groups
of stock resulted in up to 44% profits,
excluding commissions and reinvest-
ment of profits. The 250 is manu-
factured by Data Instruments, Phil-
adelphia; deliveries begin in Septem-
ber. ISEC CORP., Princeton, N.]J.
For information:
CIRCLE 160 ON READER CARD

drum memory

The 1175B drum, aimed at time-shar-
ing applications, has an 8.6-msec
average access time, 3 Mc data rate,
and 30-megabit storage capacity. The
system, which can be interfaced with
“most computers,” also features a
nickel cobalt plated drum with a 15-

inch diameter and 800 tracks, i.c.’

modules, and phase modulation re-
cording with internal parity genera-
tion and checking. VERMONT RE-
SEARCH CORP., Hanover, N.H. For
information:

CIRCLE 161 ON READER CARD

input terminal

The Data Message Composer can be
linked to a computer by a standard
teletypewriter line for 100 wpm

transmission. Applications include in-
ventory, production and document
control, accounting, and order entry.
RIXON ELECTRONICS INC,, Silver
Spring, Md. For information:

CIRCLE 162 ON READER CARD

data communications

The DLT-9 communications adaptor
permits Univac 1004 and 1005 sys-
tems to be used as terminals to non-
Univac computers. The wunit uses
the 4-out-of-8 code and format at syn-
chronous transmission rates of 2,000
and 2,400 bps. Using Telpak, a high-
er speed model will transmit at up
to 40,800 bps. UNIVAC DIV,
SPERRY RAND CORP., Blue Bell,
Pa. For information:

CIRCLE 163 ON READER CARD

high-temperature tape
Addition to the firm’s . PYROTRAK
line of mag tape is a line of tapes with

August 1966

PLOTTING FOR FUTURE PROFITS

Independent, off-line operation wit_hout tape transports < High resolution
printing and plotting: 35mm or 16mm microfilm output  Minimum through-
put of 120 frames per minute : Vector and axes drawing © Simultaneous film

and hard copy printing . 4-second “quick look” and report-quality printing

Superimposed forms printing < Conve_nient modular system expandability

LOOKING FOR A $200,000 SYSTEM LIKE THIS?
Sorry, you won’t find it. The only second generation microfilm
printer/plotter is less than half that price. The best $200k
systems may match some of the B-L 120 features above. But no
other system can also offer these exclusive B-L 120 advantages:

OFF-LINE OPERATION CUTTING TAPE TRANSPORT COSTS e 7-TRACK
AND 9-TRACK COMPATIBILITY e UP TO 128-192 INPUT CHARACTER
CONTROL  THE ONLY SILICON SOLID-STATE SYSTEM AVAILABLE

These are just a few of the performance advantages which can
slash your operating costs. Write or phone today to find out
more fully how the B-L 120 is designed to save thousands of
dollars per month in your printing and/or plotting application.

benson-lehnevr corporation
14761 CALIFA STREET, VAN NUYS, CALIFORNIA N 781-7100

H
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Be
choosey.

The best reels for com-
puter tape have alumi-
/ num hubs- and winding
| surfaces. The best way to

get them is to ask for
them./This is why you
should. / Aluminum wind-
ing surfaces don’t compress
under tape pressure, don’t ex-
plode when the pressure is
gone, don’t distort after any
number of winds. / Flanges
locked to the hub are parallel,
stay parallel. / Hub and winding
“surface are machined concentric
{£0.001 inch tolerance), faces ma-




new products

a total thickness of two mils, said to
be equal in overall thickness to 1%-
mil (base) tapes offered by others.
The metal-plated Kapton film base,
which is 1.9-mils thick, provides the
recording tape with a working tem-
perature range from —100° to +500°
F. The firm also has tape on a half-
mil-thick base. Recording densities are
said to exceed 1600 bpi. LASH LAB-
ORATORIES, San Diego, Calif. For
information: :
CIRCLE 164 ON READER CARD

mag tape terminal

The D524 terminal consists of a mag
tape handler, 1,024-character core
memory, and a coupler for phone line
interface. Reportedly compatible with
most computing systems, it performs
such functions as exchange, interpreta-
tion, formatting and translating data.
Applications include data collection
and distribution, auxiliary processing
and load sharing, inquiry, message and
data switching, and remote process-
ing. Features include automatic ver-
tical and longitudinal parity checks,
detection of memory overflows or er-
rors, and provision for interrupted. op-
eration until errors are corrected. The

self-contained system can receive from
or transmit to other mag tape ter-
minals, paper tape terminals, printers,
and operate on-line. DIGITRONICS
CORP., Albertson, L.I.; N.Y. For in-
formation:

CIRCLE 165 ON READER CARD

tape winder

A fully automatic unit, the 3-15 can
be used with 10% or 12-inch reels
and with tape widths of 14, %, or

- l-inch. Wound tape can be pulled

out for examination, and the motor
can be stopped or started when tape is
either loose or taut without tearing
the tape. Available with collapsible
and non-collapsible reels, units can

also be supplied panel-mounted. Ten-
sion regulator is provided, J. H. BUN-
NEL & CO., Brooklyn N.Y. For in-
formation:

CIRCLE 166 ON READER CARD

data terminal

The System 200 data communica-
tions receiver operates at asynchro-
nous speeds up to 60 cps with a Bell
402-D or equivalent data set. The
paper tape unit is desk-top sized.
TALLY CORP., Seattle, Wash. For
information:

CIRCLE 167 ON READER CARD

matrix software

Software package for performing ma-
trix operations on the PDS 1020 is
entered with paper tape. It enables
operator to add, subtract, multiply,
invert, transpose, create identity or
move matrices in toto. Input can be
in fixed point or floating point for-
mat, and matrices as large as 20 x
20 can be inverted. Numbers up to
eight significant digits and up to
0.99999999 x 10% in size may be
used. PACIFIC DATA SYSTEMS
INC., Santa Ana, Calif. For informa-.

tion:
CIRCLE 168 ON READER CARD

If you've been cleaning tape heads with a twist of cotton on a
toothpick—stop. Save time and do a better job with S-200
Magnetic Tape Head Cleaner. S-200 is a formulation of Freon TF®
with other fluorocarbons in convenient aerosol cans. The com-
bination of solvent and pressure thoroughly cleans tape heads
and guides in seconds, can be applied to running tape without

®Du Pont trademark

August 1966

. Sabs ar for babie
S-200 is for cleaning tape heads (even

S;
while tape is running)

interfering with transmission. And heads stay clean longer. Com-
puter operators report more than twice as many passes of tape
between cleanings with S-200 than with swabs. S-200 Magnetic
Tape Head Cleaner is recommended by leading computer and
tape manufacturers. Available in 6 and 16-0z. cans.

Write on letterhead for literature and free sample.

miller-stephenson
chemical co..inc.

Route 7, Danbury, Conn.

CIRCLE 54 ON READER CARD

«—FOR DATA PACKAGING CIRCLE 53 ON READER CARD

*Patents pending
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Here’s a

mass-memory

diagram

you should
keep in mind

Want to integrate your scattered,
multicomputer system?

Require more work from your present
system?

Need to simplify your random-access
programming ?

Librascope’s LIBRAFILE mass memories are
your answer. They are large-capacity, high-
speed, random-access information storage
systems. These disc-file mass memories are
easily adaptable to any large data-base appli-
cation presently being performed by a mix
of computers. LIBRAFILE mass memories
are finding wide application for document
retrieval, communications, intelligence, simu-
lation, management information, command
and control, process control, and time-shar-
ing. We invite you to investigate the through-
put increases to be gained from the addition
of computer-controlled, high-speed disc files.
For complete details, write for our technical
bultetin.

SYSTEMS DIVISION

@D GENERAL
PREGCISION &

LIBRASCOPE GROUP

000808 Western AvenueO 0 O

0O O O Glendale, Calif. 91201 00 O

88
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O.R. IN BANKING: 17-page booklet
lists current uses of OR techniques
and classifies them according to
their present state of development:
successful and in-use, experimental
and theoretical. Sections included are
planning, investments, loans and cred-
it, trust department, operations and
bibliography for each of the these
categories. BONNER & MOORE
ASSOC. INC., Houston, Tex. For
copy:
CIRCLE 130 ON READER CARD

DESK-TOP COMPUTER: Designed for
scientific use, the WS-02 can be
augmented with up to 24 keyboard
controlled storage registers of 24-deci-
mal digits each. Pushbutton call-out
for up to 16 programs or subroutines
also may be added. Eight-page book-
let explains applications, capabilities,
display and keyboard, input system
and peripheral equipment. WYLE
PRODUCTS DIV., El Segundo, Calif.
For copy:
CIRCLE 131 ON READER CARD

ELECTRONIC SOURCE PROCUREMENT:
1966 edition lists over 12,000 firms
engaged in manufacture, sales and
distribution of electronic compo-
nents and equipment. Data directs
users to local outlets where off-shelf
delivery is available. Directory is di-
vided into four sections: manufac-
turers alphabetical section, purchas-
ing index, representative roster and
distributors. Directory is on controlled
request and paid basis. Cost per copy:
$20.50. ELECTRONIC PERIODI-
CALS, INC., 33140 Aurora Road,
Cleveland, Ohio 44139.

CORE MEMORIES: Description, ap-
plications, specifications and options
are described in six-page brochure.
Dijagrams are given for memory
mode/read-restore, memory mode/
clear-write, buffer mode/read and
write only. AMPEX CORP., Redwood
City, Calif. For copy:
CIRCLE 132 ON READER CARD

MEDIUM-PRICED COMPUTER: Sigma 7
is a real-time computer developed for
time-sharing,  multiprocessing and
multiprogramming. 24-page booklet

August 1966

includes general characteristics, pro-
gramming systems, hardware fea-
tures and instruction list. SCIENTIFIC
DATA SYSTEMS, Santa Monica,
Calif. For copy:

CIRCLE 133 ON READER CARD

PNEUMATIC CONTROLLERS: Eight-page
brochure and 18 single-sheet bulletings
describe components used to produce
control systems for process applica-
tions. Bulletins illustrate control con-
figurations that may be applied to any
process: single-loop, feedforward, cas-
cade, cascaded feedforward and ratio.
Each control action is explained
through illustrations that include a
logic diagram describing the function;
pneumatic schematic showing a re-
mote-mounted controller. Ordering in-
formation is presented in tabular form.

BAILEY METER CO., Wickliffe,
Ohio. For copy:
CIRCLE 134 ON READER CARD

PARALLEL MAG DRUM STORAGE SYS-
TEM: Engineering specifications explain
and illustrate the 700-ke 8-bit parallel
drum system characteristics, basic sys-
tem requirements, available options,
system packaging criteria’ and prod-
uct assurance provisions. Major ele-
ments that make up the basic drum
system and advantages of various op-
tions offered are discussed and illus-
trated. BRYANT COMPUTER PROD-
UCTS, DIV. OF EX-CELL-O-CORP,.,
Walled Lake, Mich. For copy:
CIRCLE 135 ON READER CARD

TRENDS IN COMPUTER HARWARE: 37-
page book describes capabilities of
elements of dp systems which might
be expected to be economically avail-
able about 1971, based on an extra-
polation of present developments.
Pointed out is the importance of soft-
ware designers to recognize the
greater potential of hardware-plus-
software systems, rather than maxi-
mizing the complexity of -software
alone. AD-632 477. Cost: $2; micro-
fiche, $.50. CLEARINGHOUSE, U.S.

centers in the East.

Our new Princeton center is another link in our expand-
ing network of data processing and data transmission

Equipped with an I1BM 1401 and high-speed Telpak-A
communications lines, the new center is linked directly
to our large Eastern Regional Computer Center in
Paramus, N.J., and its System /360 and 7094 capabilities.
It will service the vital educational and scientific com-
munity in southern New Jersey and eastern Pennsylvania.

Other ITT data processing centers in Garden City, L.1.;
downtown New York City; and Los Angeles. Very soon in
other major cities throughout the nation.

A division of International Telephone and Telegraph Corporation

ITT

Opens
Princeton
Data
Processing
Center

ITT

DATA SERVICES

CIRCLE 56 ON READER CARD
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" The SDC programmer now has an ever-widening
range of significant new projects to challenge his
enthusiasm and capabilities. Large-scale defense
systems incorporating advanced real-time command
and control techniques continue to be of major
import to us, as do all aspects of national defense
and space work that benefit significantly from a
systems approach. At the same time, the scope of
our work in the public interest continues to broaden
day by day. Now SDC is contributing its experience
to such national concerns as education, law enforce-
ment, social problems, health, urban and regional
planning, and numerous other public-serving appli-

21-301

cations. The SDC environment is inter-disciplinary,
Programmers work in close concert with engineers,
systems analysts, and human factors scientists...to
create, develop, evaluate, and install major systems
in the public interest...and to adapt these systems to
the users’ changing needs. O If you are a programmer
in the mood for new career challenges—and if you
plan to be in Los Angeles for business or pleasure
—we’'d enjoy meeting you and talking about your
future at SDC. Please call John Mitchell at EX 3-9411.
Or we invite you to mail your resume to Mr. Mitchell
at System Development Corporation, 2401 Colorado

Avenue, Santa Monica, California 90406.

P p—

SYSTEM DEVELOPMENT CORPORATION

Other major facilities in Paramus, New Jersey. Colorado Springs, Colorado; Falls Church, Virginia; Lexington, Massachusetts; Dayton, Ohio,

CIRCLE 57 ON READER CARD
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new literature

DEPT. OF COMMERCE, Springfield,
VA. 22151. ’

SUPERVISORY CONTROL SYSTEMS:
Eight-page brochure includes dis-
cussion of Paricode solid-state systems
employed in control, indication, tele-
metering, data logging, and status re-
porting. Locotrol which provides syn-
chronous control of slave locomotives
in long freight trains is also described.
RADIATION INC., Melbourne, Fla.
"For copy:
CIRCLE 136 ON READER CARD

HYBRID SOFTWARE: Eight-page book-
let defines software and describes
methods by which programming takes
place, along with specific software
packages. These packages are di-
vided into hybrid compilers and as-

semblers and self-contained utility.
Schematic shows the interrupt struc-.

ture.  BECKMAN INSTRUMENTS
INC,, Fullerton, Calif. For copy:
CIRCLE 137 ON READER CARD

EDGE PUNCHED CARDS: Four-page
folder provides specifications of stand-
ard cards used with Friden, SCM
and Dura equipment. Illustrated also
are dp folders which combine filing of
tapes or EP cards with letter-size doc-
uments. VUE-FAX SYSTEM CON-
TROLS CORP., Westbury, N.Y. For
copy:
CIRCLE 138 ON READER CARD

MAGNETIC MEMORIES: Four-page
brochure describes design concept
with either ferrite core or magnetic
film elements. Systems are in the 1
usec to 150 nsec full cycle range.
Core memory systems operate from 1
usec to 375 nsec and magnetic film
memories in the 500 to 150 nsec
range. Operational summary lists
specific features. FABRI-TEK INC.,
Minneapolis, Minn. For copy:

CIRCLE 139 ON READER CARD

LIST PROCESSING LANGUAGE: 85-page
book describes the Bolt, Beranek
& Newman language being used in
their artificial intelligence research
program. Features are that it uses a
small core memory and a drum for
storage of list structure. Special pag-
ing technique allows use of PDP-1
which has 8,392 18-bit words of 5
usec core memory and 92,312 words
on a drum with an average access
time of 16.5 msec. AD-632 669.
Cost: $3; microfiche, $.75. CLEAR-
INGHOUSE, U.S. DEPT. OF COM-
MERCE, Springfield, Va. 22151.

August 1966
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PROGRAMMERN
SCIENTIFIC & BUSINESS

Is programming important at Lockheed Missiles &
Space Company? Consider these facts: scientific pro-
gramming, on an extremely broad scale, ranges from
deep sea to deep space. Business programming
includes real-time systems for manufacturing and
management information. Programming services are
concentrated in one centralized facility. Degree and
appropriate experience required.

For further information, write K. R. Kiddoo, Profes-
sional Placement Manager, Lockheed Missiles &
Space Company, P.O. Box 504, Sunnyvale, California.
An equal opportunity employer. § OCKH E E D

MISSILES & SPACE COMPANY

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORFPORATION

CIRCLE 90 ON READER CARD

INFORMATION SYSTEMS
SCIENTISTS AND ENGINEERS

Bendix Research Laboratories has excellent career opportunities for B.S., M.S., and
Ph.D. graduates with 2 to 15 years experience in one or more of the following key areas:

@ ARTIFICIAL INTELLIGENCE, pattern recog-
nition, trainable systems, adaptive logic.

@ COHERENT OPTICAL PROCESSING, spatial
filtering, optical correlation, electro-optical
systems and components.

@® DIGITAL COMPUTER DESIGN, systems
analysis, logic and circuit design, real-time com-
puter control.

@ ANALOG COMPUTERS AND SYSTEMS, infor-
mation theory, controf theory, circuit and servo
analysis, correlation techniques.

@ REAL-TIME COMPUTER PROGRAMMING,
mathematical analysis, scientific computing.

Assignments involve research and development in automatic extraction of information
from photographic records, image processing and analysis, adaptive and trainable
control systems, digital and hybrid computing techniques, and advanced real-time
computer control applications.

Interested individuals are invited to call collect or to send a resume to our Personnel
Director. .

Research Laboratories Division

wedJends)
Southfield, Michigan » (313) 353-3500 :".f”.,..ﬁ-'o/n

An equal opportunity emn/oyer

CIRCLE 91 ON READER CARD
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Multigraph helps
Ohio Bell beat the

changing numbers
ame.

Changed numbers. Disconnected numbers. Cancelled numbers.
Ohio Bell handles 2200 of them every day in the Greater Cleveland ared. —
And overnight they have to be distributed to intercept operators.

Now, Multigraph isn't the only way to handle this job. Ohio Bell just chose us because our
system could do it at lower cost.

Working with Ohio Bell systems engineers, we recommended and installed the Photo Direct
Master system? It records the changed numbers as they come off the computer. Copies

are duplicated and distributed to intercept operators before the next day breaks.

The savings from this system over the previous one are substantial. And as a bonus, the
Multigraph equipment is used on other projects during the day.

Ohio Bell wins coming and going. We bet you can, too. Just call your Multigraph man. Or

write Addressograph Multigraph Corporation, Department T-6626, 1200 Babbitt Road,
Cleveland, Ohio 44117, No matter what your game is.

@ Mu/tlgrap/l CirctE 58 on READER CARD

niIvisioN OF
AODRESSOSRAPH MULTIERAPH CORPORATION



world?z

Z,

report

CERN MOVES TOWARD
6400/6600 T~S SYSTEM

ICT WRAPS
GERMAN UNIVERSITI

&S

AUSTRALIAN EDP NET
COMPLETED, BETS SPEEDED

August 1966

The Geneva-based international nuclear research centre,
CERN, has reviewed its computing requirements up to
the 1970's, and concludes that "big science" projects
(such as in high-energy physics experiments) are
making demands that are pushing computing technology
to its limits. It also states that CERN predictions
in 1963, estimating a loading equivalent of 15 7090's
by the end of '68, were on the low side. In practice,
demand from the various laboratories is exceeding this
rate of growth. The general plan is to establish a
computing service with much better fail-safe
characteristics in supplying regular user service.
CERN's hardware consists of a 7090, CDC 6600 and
3400, plus several units, such as an SDS 920 and
analogue devices dealing with experimental apparatus
control, and data handling and display. A 65K 3800
is being installed. Next month, a decision will be
made on whether to replace the 3800 with a 6400. This
would be linked up with the 6600 to provide a big time-
sharing system, and to guarantee large batch processing
facilities should either system break down. A CDC
512K memory would provide necessary additional
storage. The scientific policy committee states that
the performance of the 6600 was restricted during its
run-in period in '65 by poor software, and indicates
that scientists will have to learn to live with the
problems in systems programming arising from the
demand on technology made by "big science."

ICT has made inroads into German scientific computing
with a block order of $2.75 million for four 1900's
for the Technical Univ. of Berlin, the Fritz-Haber
Institute, Berlin, the Technical College of Brunswick,
and the German Research Assn. Brunswick will have

the largest installation with a 65K 1907, disc store
and remote terminals.

Installation of a CDC 3200, which arrived early last
month in Perth, Western Australia, will complete the
nationwide dp network of the Commonwealth Bureau of
Census and Statistics. Other node points — Melbourne,
Sydney, Brisbane and Adelaide — have a 3200, and the
Canberra center has a 3600/3200 complex. (For full
story, see March '65 issue, p. 26.)

Received with more acclamation among the citizenry,
however, was a CDC 3100, installation of which will
reduce the closing time of betting in the state of
Victoria from 40 to 20 minutes. To facilitate off-
track betting, the government has more than 200
agencies where on-line Teletypes will replace current
telephones. It's a $2-million system.

A recent survey shows the majority of computers
in Australia are being used merely as fast calculators.
Only a handful of companies has anything like a
"total" system...The Dept. of the Army is making news

by offering salaries ranging from $4,568 to $7,570 for

programmers and analysts — high by local standards.

(Continued on page 95)
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Digitek's FORTRAN IV E Level for IBM System 360
is now operating under TOS and DOS. The stress is on small size and high reliability.
Let's take the size first. 24K bytes total size with a max phase size of 8K
in four phases / diagnostics integrated with source listing / no reserved words | compiles directly to standard
loader form [ formats compiled / redundant array subscript calculations eliminated
over blocks / efficient use of multiple
registers / over 2000 systems in use / oh, yes...about that high
reliability... how about only three errors reported in six months of use / nobody's perfect.

6151 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA 90045 (213) 670-3040

CIRCLE 59 ON READER CARD :
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world report

(Continued from page 93)

FOR BOAC,

A 90 MEGABUCK SYSTEM

August 1966

BITS & PIECES

British Overseas Airways Corp. has updated its seat
reservation and integrated management information
ideas into a $90-million-plus bonanza — with IBM on
the receiving end. Updating has occurred before
original schemes got under way. First proposals for
a $17-million system were made last year, based on two
360/50's. These go up to twin 65's. An order for
displays worth $5 million is being contested between
IBM, Elliott Automation, Ferranti and Raytheon's U.K.
subsidiary, Cossor.

BOAC is planning an "all corners of the world"
hook-up. As this will demand higher capacity
communications, ITT's British subsidiary, Standard
Telephone and Cables, has been awarded a $20-million
job to plan and install high-speed lines for real-time
operations among 100 international offices. BOAC's
chief of information handling, Peter Hermon, estimates
a corporate "profit" of $40 million by 1980 by using
computers in almost every management department, or a
return of 16% of capital investment.

The New Zealand Post 0ffice has ordered an English
Electric-Leo-Marconi System 4 model 30, and Edinburgh
Univ. a $1.5-million model 75 multi-accessing system
for the Scottish regional centre...Britain's Motor
Agents Assn. (the trade group for 20,000 gas stations
and auto spares distributors) is providing a central
bureau facility. A stock control package has been
prepared in conjunction with ICT and is said to be an
economic proposition for any local distributor handling
spares worth more than $150,000 a year...GEC Computers *
and Automation has a £400,000 order from British
Aircraft and Sud Aviation for two series 90 model 30
machines (made under license from SDS) for data
analysis connected with the Anglo-French supersonic
airplane Concord project. GEC also hopes to clinch

a $5-million deal for series 90's for an integrated
process control and data handling system for one
industrial-customer...Brandon Computer Services,
London, has entered contract programming...Hughes
Aircraft has won the $300-million Nadge contract in
collaboration with Marconi, U.K.; CFTH, France;
Selenia, Italy; Telefunken, Germany, and Signaal
Apparaten, the Netherlands...Univac has collected a
$7.25 million win from Shell International for twin
1108's and multiple 9000's for the U.K....Unofficial
reports are that Univac is well over the 100 mark in
Europe for 9000 series orders...Computer Resale Brokers
Ltd. has formed a subsidiary in New York City to obtain
used U.S. computers for offer by CRB in Europe, and

to act as a buying agent for customers outside the
U.S....CDC has purchased controlling interest in
Camarughi & Cie SpA, an Italian firm that operates dp
centres in Milan, Genoa and Rome...Recognition
Equipment International has been opened in Frankfurt,
Germany, to market their optical scanner. REI will
function through subsidiaries to be formed in France,
U.K., Italy and Sweden...The Swedish Statistical
Central Bureau is installing a 360/50H.
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Why we
encourage
John’s

Gordian Complex

John has a compulsive urge to cut through:
knots of red tape. Simply will have no truck:
with tradition.
While, for example, other polyester film*
comes only.in certain roll lengths, widths:
and gauges, John says ‘‘nonsense” and goes .
right ahead supplying Celanar Polyeste
Film just about any way that’'s best for
particular precision tape application.
Fact is, we all have a bit of a comple
about Celanar quality and service. Like in
sisting Celanar film be the cleanest, strong
est available. Manufacturing it under “Whit
Room’ conditions at our Greer, S.C. plant
where air filtration systems trap dirt speck
tiny as 0.3 micron. To assure the cleanlines
that makes Celanar a better base for com
puter and instrumentation tapes —and give

. higher production yields in film conversion.
. We go all the way to make Celanar strong-
er than the other polyester film. In both ten-,
sile break and tensile yield strengths. And to
-~ keep Celanar film exceptionally free of visual
defects, such as cross-buckles or wrinkles.

emperature recording flags. Even impact

as we produce. :
Send for complete details about Celanar
Polyester Film. Celanese Plastics Company,
Dept. 113-H, 744 Broad Street,
| Newark, New Jersey.

Celanese Plastics Company is a division
of Celanese Corporation.

® Celanese® Celanar® CELANESE

CIRCLE 60 ON READER CARD
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This iswhere you learn to
program a better future
foryourself.

As one of the world’s leading data process-
ing service organizations, SBC is continu-
ally involved with a wide range of
programming problems in many fields—
statistics, management, science, business
administration, engineering, information
retrieval, to name a few.

To maintain our high degree of com-
puter programming proficiency, we have
for a long time conducted a number of

advanced programming courses for our
own staff. We are now offering these
courses to a limited number of qualified
persons at our New York Scientific Com-
puting Center, 1350 Avenue of the Amer-
ica’s, New York, N.Y. 10019.

If you want to do something about your
programming future, act now. Complete
the coupon below and send it to us for
prompt attention. '

Schedule of Courses—Fall 1966

Course Starting
Number Title Date Duration
2101 Introduction to Data Processing 9/12/66 15 Days
2201 IBM 1401/1410 Programming 10/03/66 10 Days
2203 IBM System/360 Computing System and Assembler 10/03/66 10 Days
2204 General Programming IBM System /360 9/19/66* 15 Weeks
2301 FORTRAN 10/24/ 66 5 Days
2303 PL/I 9/19/66* 5 Weeks
10/03/66 5 Days
2401 IBM 1410 Operating System 10/17/ 66 5 Days
2402 IBM 7094 Operating System, IBSYS, IBJOB 10/24/66 5 Days
2404 IBM Disk Operating System /360 10/17/ 66 5 Days
2405 IBM Operating System /360 10/17/66 5 Days
2501 General Purpose Systems Simulator 111 11/07/66 5 Days
2601 Computer Concepts for Market Research 11/07/66* 3 Weeks
2701 IBM System /360 for Operators 9/30/ 66 2 Days
11/04/ 66 2 Days

Day Courses—9:00 a.m. to 4:30 p.m. Monday throﬁgh Friday

*Evening Courses—6:00 p.m. to 9:00 p.m. Two or Three Nights Per Week

Tel: (212) 262-2512

tional Services.

I'm interested in course No.

Mail to: The Registrar, The Service Bureau Corporation
1350 Avenue of the Americas, New York, N.Y. 10019

Please send me complete information about SBC Educa-

i Name

Address

Telephone

-----------
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The next time somebody asks you why the talent is moving
to the Independent Software Houses, quote him Bauer’s Second Law.

MANPOWER
SHORTAGE
EXISTS

NON-SOFTWARE CO.
STAFF LOSES

RELATIVE CAPABILITY

PROFESSIONALS SOFTWARE CO.
ATTRACTED TO BUSINESS EXPANDS
SOFTWARE CO.
SOFTWARE CO.
A STAFF IMPROVES
)

SOFTWARE COMPANIES
MANAGED BY
PROGRAMMERS OFFER
FINANCIAL REWARDS

Fig. 1

Fig. 2: Dr. Bauer

- Bauer’s Second
~ Law: Talent mi-
grates from areas
of well defined and
stratified responsi-
: bility to areas of
expanding activity
at a rate propor-
tional to the rate
. of expansion. Or,
. . stated more simply:
talent goes where the action is.

COROLLARY

Independent software companies, those not
associated with a manufacturer or user
group, are attracting an increasing percent-
age of available programming talent.

MANPOWER SHORTAGE EXISTS

Our basic premise is that talent, especially
top talent, is in limited supply in any field.
In the software industry the demand for
top-rated specialists exceeds the supply.
Consequently, software experts have a
choice as to where they work. At present,
and with increasing frequency, they choose
to work for independent software com-
panies. This is not to say that you can’t find
very talented people employed by computer
manufacturers or user organizations. You
certainly can. But more and more of them
concentrate in independent companies.

SOFTWARE COMPANIES, MANAGED BY
PROGRAMMERS, OFFER FINANCIAL REWARDS
It is true that part of the attraction is
financial. Independent software companies
depend on talent for their livelihood and
consequently are willing to pay for it in
several ways. Empiricists please call.

PROFESSIONALS ATTRACTED TO
SOFTWARE COMPANY
But specialists are attracted to the inde-
pendent company by more than money. A
professional, given his choice, would rather
work among his fellows. It is always best to
work where your contribution is essential to
the success of the enterprise, a place where
you feel yourself in the mainstream of the
business. Furthermore, when a man and his
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management are of the same discipline his
needs are understood, his accomplishments
rewarded, and his individual worth appreci-
ated. Finally, working among top talent, a
man can improve his own skills. This is
especially true where people who have rela-
tively narrow specialties within the basic
discipline have a chance to exchange ideas
and to learn from one another.

SOFTWARE COMPANY STAFF IMPROVES
For these reasons the staff of the independ-
ent software company improves, both in
quality and in quantity. Since the talent pool
is limited, it follows that the increased
capability of the independents results in a
decrease in the relative capability of non-

- independent software groups.

SOFTWARE COMPANY BUSINESS EXPANDS
This increase in capability brings more
business to the independents. This in turn,
makes it possible for the software company
to offer more challenging work, more
responsibility and more rewards. All this
attracts still more talent. Thus the whole
process repeats itself and becomes self-
propagating.

IS THE INDEPENDENTS’ GROWTH
GOOD FOR YOU?

In five short years the independent soft-
ware industry has grown from a meager
$5.000,000 annual business, to $70,000,000
last year. And this year the figure is expected
to double, Such growth must have sound
economic reasons. There must be something
the independents have to offer. There is.
Stated in the simplest terms, the independent
software firm can offer a pool of specialized
talent which few users could afford to main-
tain for themselves. You can buy all this
expert know-how, and use it for just as long
as you need it to solve a given problem.
And you will pay less than if you tried to
solve the problem yourself. Furthermore,
you will get the results on time.

HOW DOES INFORMATICS FIT IN?
Within our own organization (you knew
the commercial was coming, didn’t you?)
we can call upon systems specialists, lan-
guage specialists, experts in artificial intelli-
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gence, in data retrieval, in PERT, and many
more. Without even leaving the building.
Now, this kind of talent doesn’t come cheap.
(Look at our payroll and at our salary incen-
tive plan, unique in the software industry.)
We're always busy working on the latest
problems. Right now, about 80% of our
work is in the new field of on-line comput-
ing systems. We sponsored the first national
symposium on the subject together with
U.C.L.A. (We'll be happy to send you some
of the papers presented in return for the
coupon, below.)

THE MORAL:

If you have read this far, you might be
interested in talking to us further about our
services, capabilities, and opportunities.
Simply call (213) 872-1220 and ask for me,
for Frank Wagner, for Bob Rector or for
anyone else on our staff. If more convenient
call Werner Frank at our Washington office
(301) 654-9190.

If you plan
to attend the

ACM CONFERENCE

in Los Angeles August 30
through September 1, please
visit our suite at the Chap-
man Park Hotel tolearn more

about our company.
. :

§ informatics inc®

5430 Van Nuys Boulevard
Sherman Oaks, California

An Equal Opportunity Employer.

P.S. IN CASE YOU’RE WONDERING, BAUER'S
FIRST LAW IS: IF THE PROGRAM HAS A BUG,
THE COMPUTER WILL FIND IT.

DATAMABTION



Banks can render this type
of bill and these types of statements
for all types of businesses!

|ty ... .00

‘A. JONES D.D.S.

 MEDICAL CENTER

10 MAIN 1

'REET

£ .J.'Tbb'l}!(bt‘l

PA. 15250

MR‘

'BERNARD ANDERSON

. RETURNTO

OHN A. JONES D.D.

|
l . 344 MADISON AVENUE

. 0. BOX 333

»

. PITTSBURGH, PA.

ITTSBURGH, PA.

.

L

Tarewsne pAre 9/30/65

PHONE 333-8800  amount eucu.osa;a s

"FLEASE DETACH ANO RETURN THIS Poj 'r: ON - WITH Y‘OUR PAYMENT IN THE ENCLOSED SELF-ADDRE‘S‘?E‘D ENVE!.OPE
LIDATE DESCRIPTION cnarGes & cneoirsiemil I BALANCE
8/31/65 | PREVIOUS BALANCE 62.00
- |9/07/65 KAREN X-RAY 5,00 ,67.00
|9/14/65 \ " |MAIL REMITTANCE 50,00CR ‘| 17.00
19/21/65 TED SCALING 3.00 20.00
-lo/30/65 ‘ BALANCE DUE 120.00

| CHARGES OR CREDITS PROCESSED AFYER THE STATEMENT DATE

SHOWN ABOVE WILL APPEAR ON THE NEXY SYATEMENT

What started out to give doctors
relief from bookkeeping chores has
turned into a remedy for many
another small business in Pittsburgh.

For now the Mellon National Bank
& Trust Company of Pittsburgh is
doing it for restaurants, auto parts
stores, florists, drugstores, country

* Trademark of the Bell System

omere— ——

clubs and others, as well as for den-
tists and doctors.
Prepunched account cards are in-

serted into a card reader connected
to a Data-Phone* data set. And the

information is transmitted over regu--

lar telephone lines. At the bank, the
cards are automatically duplicated

ATeT@®

and then processed to provide the
bills and forms shown here.

Businesses using the service need
no longer be concerned with account-
ing equipment, maintenance agree-
ments, printed forms, envelopes and
stamps.

Overtime and billing-time confu-
sion are eliminated. Remittances
come in regularly, because state-
ments are mailed on time regardless
of personnel turnover, vacations, peak
loads and emergencies.

The bank’s data system provides
businesses with these daily reports
and forms: Transaction Journal; Trial
Balance Journal; summary of all daily
charges, payments, adjustments,
month-to-date and year-to-date re-
ceipts; deposit tickets for all money

Forew

automatically deposited in the busi-
ness's account; prepunched cards
for new accounts.

Monthly reports include: State-
ments for all due accounts; Aged
Accounts Receivable Report; Service
Recapitulation Journal; New Account
Report; Closed Account Report.

Now even small businesses get big-
business billing service.

Our Communications Consultant
can give you more details.

Bell System
American Telephone & Telegraph
and Associated Companies




4 ~~VVhatever your data processnng needs, yo“ll
- spot a number of features just for you in
- the new PI-1200 incremental recorder. And

they're aII standard-—-no optlonal,extras:

needed' :

10.‘Remote Qr local operation.

11 File proté‘ct ring.

'Optlcal sensmg of EBT BUT

pe kates on 48 62 Hz puwer mputs.

ahle mtegrated cm:uns
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THE COMMUNICATIONS

FIGHT: COMSAT VS.

c

OMMON CARRIERS

BROOKS

BILL'S EFFECTS

BE

COMING EVIDENT

BURRQUGHS FIGHTS

CONTRACT TO IBM

INFORMATION, PRIVACY, AND
THE NATIONAL DATA CENTER

August 1966

CAPITOL BRIEFS

A substantial reduction in domestic telecommunications
rates is the Iikely outcome of a complex struggle
between Communications Satellite Corp. and the

common carriers — now unfolding before the Federal .
Communications Commission. Initial reductions will be
in international rates — ranging from 2-40% for voice
circuits and 14-50% for Teletype circuits — scheduled
to take effect in October. Further cuts are likely.

Pressure for lower local rates comes from a
Comsat proposal to the FCC for a domestic satellite
system. Scheduled for operation as early as 1969,
this new network would reportedly have a rate
schedule below existing domestic tariffs. -

Nub of the fight right now is control of the
ground stations. Comsat argues that if it controlled
the stations, it could use some of them for both
domestic and international service, spread its rate
base further, and thereby reduce rates accordingly.

Steps are being taken to get the provisions of the
Brooks Bill implemented. Ed Dwyer, GSA's chief dp
coordinator, now reports directly to the office of the
deputy director, instead of to the assistant
administrator for finance. This follows issuance of
LBJ's June 28 directive, telling agencies to
"cooperate fully" with the BOB, GSA, and NBS.

The Budget Bureau, promoting support for the
bill, seems to be gaining the upper hand. Case in
point: the Navy, which recently decided to purchase
nine H-200's for use at public works offices here and
abroad, has been "persuaded" by the BOB to fill
at least part of the gap by using available time on
existing equipment. ’

Last May, the U.S. Geological Survey decided to buy

a 360/65, a mod 30, and four 20's (plus more later)

to implement a nationwide on-line network. IBM won
the contract, apparently after a last-minute change

in specs. Burroughs, one of the unsuccessful bidders,
says it wasn't told of the change. 1In letters to
Geological Survey director W.E. Pecora and to Interior
Secretary Udall, the company has questioned this

and several other aspects of the award. The case

is now under review, reports Pecora.

Last year, Rep. Arnold Olsen introduced legislation
giving the Census Bureau authority to set up a National
Data Center. That bill, HR 11779, is still pending.
Another bill, however, to control the uses and users
of the proposed center is being drafted by Rep.

Robert N.C. Nix. '

The center, brainchild of the American Economics
Assn., is to fill an information gap that allegedly
hampers scholarly research. Some, however, see it
as an Orwellian big brother. -

Ivan Sutherland is leaving ARPA at the end of August,
becomes associate professor of electrical engineering
at Harvard in October. Sutherland's replacement is
his present assistant, Robert W. Taylor...Dr. Sam
Alexander, Norm Ream's assistant at the NBS Center
for Computer Sciences & Technology, has been named a
senior research fellow — an NBS first.
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yourea MANAGER
Semor programimer COMPUTER SERVICE CENTER
with nothing -

Has full rénge of responsibility under broad

senior (o do. : management guidelines.
Directs activities of 85 personnel engaged in
SO what ’S next ? development and application of Scientific and

Engineering Services for a broad spectrum of
Atomic Energy Research and Development

the senior pr()jeets Work. Directs total operation: programming,
- systems, software, manpower, budgets, etc.
al P hll@ﬂ. Maintains management level contacts with

other National Reactor Testing Station con-
tractors utilizing services and other computer
centers and data links.

Salary commensurate with qualifications and

experience.
Contact

PHILLIPS PETROLEUM COMPANY

Atomic Energy Division
P. O. Box 2067-AW
Idaho Falls, Idaho 83401

U. S. Citizenship
Required

An Equal Opportunity
Employer
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Current Philco projects concern things like com- c Lo s I& S . t;-f-: \

puter-centered data base systems. Maintenance, . : ammerc,a 0'en I Ic

fiscal, and other management information systems. L WERE “Uunn N W TH

Information retrieval languages. Simulation of the . WE CLIL BUR | I .
~ THEINDUSTRY”

How many personnel consultants can say the same? We've

structure and growth dynamics of an urban com-
munity, Simulation of a world-wide logistical support
and maintenance system. And that’'s not the

ha_lf of it. been in the field since its inception. Our contacts with the in-
dustry are unmatched. Our computer orlented staff can eval

To help us solve some of the puzzlers now confront- . ate your peak professional potential and open important doo
for in the dynamicaily expanding fields of automation.

ing us, we need senior programmers and systems
analysts both for business and scientific assign-
ments. You should be capable of assuming complete
project responsibility, bringing to bear your ability,
knowledge, and experience in Cobol, Autocoder,
Easy-coder, Fortran Il & IV, real-time programming,
and simulation and information-retrieval techniques.

To go with senior.responsibilities, we offer a full list
of senior benefits. For a confidential interview at
your convenience, please send a resume to D. Kirk-
land, Dept. 801, Philco TechRep Division, P.0O. Box
10, Fort Washington, Pa. 19034.

TECHREP DIVISION

AN EQUAL OPPORTUNITY EMPLOYER M/F

: . CIRCLE 93 ON READER CARD :
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APOLLO/GEMINI:

How do you verify
a flight program into
the unknown?

Mr. R. S. Woodruff, Manager,

- Scientific and Engineering Programming Department
Houston Aerospace Systems Division

Lockheed Electronics Company

The challenge we face down here in
Houston is, “How do you find out if
Apollo and LEM are going to work
before they lift off for manned ex-
ploration of the moon?”

The theoretical answer is, “With total
simulation to achieve, ideally, one
hundred percent reliability.” If this
total simulation is itself correct, then
the ideal can be achieved. But how
do you simulate with complete accu-
racy a flight into the unknown? This
is the heart, and therefore the fasci-
nation, of our work.

Essentially, our work here in this de-
partment is the analysis of spacecraft
missions, which includes the verifica-
tion and validation of softwear used
in the guidance and control of the
spacecraft. Right now, as I have said,
we are carrying out a detailed analy-
sis of the Apollo mission by means
of digital simulations. This involves
the simulation and programming of
Apollo’s on-board computer, and

LEC)
Lockheed

Electronics Company

A Division of Lockheed Aircraft Corporation

16811 El Camino Real, Houston, Texas

August 1966

then worrying it with the environ-
ment and other vagaries of the flight
conditions. And the fascination lies
in the fact that our work has a real,
vital place in determining the success
or failure of manned spaceflight mis-
sions.

To help us in this fascinating work,
we have here in Houston what is al-
most certainly the largest and most
up-to-date information processing
complex, with seven computer sys-
tems, including real time computers,
data conversion equipment con-
trolled by computers, and priority in-
terrupt systems. '

To work with these systems on the
Apollo program, we need senior
computer programmers and analysts,
both of the highest caliber. We are
looking for men who relish tough
problems, who are looking for pro-
fessional growth, and who enjoy
working with others of like ability
and ambition. The program will not
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end when we set a man on the moon;
as a matter of fact, some of us are be-
ginning work on the application of
Apollo technology to the exploration
of the solar system.

Your work in Houston will permit
you to undertake evening graduate
courses through the doctorate level
if you desire. And family living is un-
surpassed. A magnificent community
with fine schools, sailing, fishing,
golf and attractive homes has grown
up around the Manned Spacecraft
Center. Theaters, museums and all
the other cultural and entertainment
advantages of a large metropolitan
area are a few minutes drive away
in Houston.

If you are a programmer Or an ana-
lyst, drop me a note today outlining
your experience and qualifications,
or, if you prefer, telephone collect to
my associate, Mr. R. K. Glasgow, at
(713) HU 8-0080. We will be glad to
supply you with any further informa-
tion you may desire.

An equal opportunity employer
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Programmers
Systems Analysts
Computing Engineers

Very soon the 360-30 hardware will be in our
plant to replace second generation computer
equipment now in use, and within one year the
360-50 will be delivered.

Several excellent positions are open for
experienced programmers, systems analysts and
computing engineers in all phases of application
and use of this new equipment.

BS in math, engineering or accounting desired.

To investigate these opportunities,
please send resume to:
MR. J. H. PAPIN,
NORTH AMERICAN AVIATION, INC.,
PROFESSIONAL EMPLOYMENT OFFICE,
BOX DA-799, 4300 EAST FIFTH AVENUE,
COLUMBUS, OHIO 43216.
Telephone: 614-231-1851
All qualified applicants will receive consideration for employ-

ment without regard to sex, race, creed, color, or national
origin.

_A
North American AvnatlonLW.x
00|umbus Division
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CAREER OPPORTUNITIES
BULLETIN

FREE!

A' complete and comprehensive listing of outstanding po-
sitions at salaries from $6,000 to $30,000 with National
Companies for:

ENGINEERS / DATA PROCESSING

Our professional staff combines Customized Serv-
ice with technical know how to insure for you max-
imum career development in the following areas:

* LOGIC DESIGN * APPLICATIONS

* CIRCUIT DESIGN PROGRAMMERS

* SYSTEMS DESIGN * SYSTEMS

* SYSTEMS ENGINEERS PROGRAMMERS

* OPERATIONS * INFORMATION
RESEARCH RETRIEVAL

* PROGRAMMING
* PROCESS CONTROL

* MATH ANALYSIS
* MANUFACTURING
No charge to you for our custom service. Employers pay our fee.

Expedite your develop t by ding r e in confidence
with present salary & geographic preference to:

La Salle Associates

Professional Search Dept.
2136 Locust Street, Philadelphia, Pa. 19103

Por your free bulletin without any obligation, circle subscriber service card.

Please use home address only.
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CAREER MEMO

To PROGRAMMERS/ANALYSTS/ENGINEERS
From EVERETT KELLEY ASSOCIATES

If your present position lacks professional motiva-
tion . . . NOW is the time to let us program your pro-
fessional future .

Consult our staff of experienced specialists who are
at your disposal. They will open doors and arrange
favorable interviews with selected clients. Utilize
your total professional capability in:

« Scientific Programming
* Real Time Systems

« Software Development

« Operations Research

* Applied Systems

« Systems Design ¢ Communications
* Consulting  Sales/Marketing

Salary range: $8,000-$30,000. All expenses paid by
client companies (fees, interviewing and relocation).
Submit your resume in strict confidence, including
salary requirements and geographic preference, di-
rectly to Mr. R. L. Keilholtz or Mr. Donald Wayne, or
write for our composite resume form.

* Digital or Logic Design

« Circuit Design

¢ Commercial Programming
* Mathematics

* Development Engineering

ASSOGIATES

Consultants to the .
Computer Industry

121 So. Broad Street (SuiteL300)
Philadelphia, Pa. 19107
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e

Systems Expansion Creates Vacancies at Both
Beginning and Advanced Levels For Graduate:

Engineers « Mathematicians « Scientists

Computer oriented problem solution utilizing Op-
erations Research and Management Science tech-
niques and requiring considerable independent,
creative thought and an ability to work closely
with all levels of technical personnel.

Northern enjoys a reputation for continued growth
in the stable but competitive Ncﬂurol Gas and
Petrochemical industry.

mosphere of professionalism.

Please forward resume and salary history. A reply
will be prompt and confidential.

GEORGE WOLF, PERSONNEL DEPARTMENT

NORTHERN NATURAL GAS COMPANY

2223 DODGE STREET, OMAHA, NEBRASKA

An Equal Opportunity Employer

CIRCLE 97 ON READER CARD
DARTAMATIO

Excellent salary and benefits supplement an at- -}f
'%
-
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1t’s not that we’re better story tellers. It’s
only that the story we have to tell is
better. And it checks out.

Our growth story, for instance. In the
past five years our data processing group
has grown ten fold. And there’s more
room in the fold than ever, right now.

Then there’s our “why any cut-above-
average programmer can expect to find
way-above-average professional satisfac-
tion at Xerox” story. First of all, there
are the things you won’t have to worry
about. Like being idle for long stretches.
Like working on the same project for
yearsonend. Like one geographical move
after another. Like getting stuck with
program maintenance. Like becoming
lost in a sea of programmers, or paper-
work.

On the other hand, the worries you will
have will be some pretty formidable tech-
nical challenges. One of the current ones

is a total management information sys-
tem. The goal: immediate availability of
all meaningful data bearing on any deci-
sion to be taken by all levels of manage-
ment. Sound tough? It is tough.

The kind of EDP hardware we can
offer you is the kind you might enjoy. For
example, we have had three IBM 7010’s
sharing over one and one half billion
characters of random access storage sup-
ported by 360’s and 1460’s. Scientific

Programmers

who've
been around
and heard
some pretty

tall tales,

believe ours.

applications are supported by an IBM
7044, 360/40 and two SDS 930’s. More
important, perhaps, is the way we’re us-
ing this equipment—pushing it for all it’s
worth, and more—to develop the tech-
niques we will need for next generation
equipment. We are already using mass
random access, message switching and
remote computing in varying degrees.

Most important are our plans for the
latest in computer capability—a large-
scale, remote-access, time-sharingsystem.
We believe this tool can be an integral
part of a business organization—and we
intend to prove it! .

Most but not all of these positions are
in Rochester, New York. Please forward
your resume, including salary history, in
confidence to Mr. Charles Russell, Dept.
YVH-109, Xerox Corporation, P.O. Box
1540, Rochester, New York 14603. An
Equal Opportunity Employer.

XEROX

August 1966
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State University of New York

ar

STONY BROOK
COMPUTING CENTER

The continued expansion of the Computing
Center activities has created professional op-
portunities for gradvate programmers with
large-scale computer systems experience in:

® Administrative Systems

® Information Retrieval

® Compiler Development

® Time Sharing, Satellite Systems—
Software Development

The University offers a liberal benefit pro-
gram encompassing: educational, retirement,
vacation and health plans. To arrange a con-
venient interview, forward your resume with
salary information to Sol Broder, Computing
Center, SUNY at Stony Brook, Long Island,
New York.
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WHAT IS YOUR TRUE WORTH?

FRE E Data Processing
| Opportunities Bulletin

Every month, in the privacy of your own home, you
can evaluate the nation’s finest openings in the data
processing field. Cadillac, the nation’s largest execu-
tive and professional placement service, represents the
majority of the nation’s top companies. Their best jobs
at salaries from $6,000 to $75,000 appear in our
monthly Data Processing Opportunities Bulletin.

Our placements show that the average data process-
ing man is worth 10% to 20% more than his present
income. The Bulletin helps you evaluate yourself in
today’s market. Both the Bulletin and our confidential
placement service are free. Client companies pay all
costs,

For your free Bulletin, without any obligation circle

Subscriber Service Card No. 120. Please use home
address only.

LON D. BARTON, President

Cadillac Associates, Inc.*

29 E. Madison Bidg. Chicago, 11l. 60602
Financial 6-9400

¢ “Where_More Executives Find Their Positions Than Any-
where Else in the World.”
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COMPUTER
GROWTH OPPORTUNITIES

VICE PRESIDENT JOBS OPEN
Salaries Negotiable

Regional Sales Managers, Sales Representatives,
Design Engineers, Technicians

SALES SUPPORT MANAGER—Direct national field
sales activities, proposal preparation, customer train-
ing. Direct sales experience necessary.

APPLICATIONS MANAGER—Direct sales/technical li-
aison, product planning, system analysis and design.
EE degree preferred.

SENIOR LOGIC DESIGNERS—Design data acquisition
and processing equipment, computer-peripheral inter-
faces.

PROGRAMMERS—Prepare software, applications pro-
gramming, documentation.

Build career in management with dynamic computer
manufacturer in year-round attractive climate.

Contact G. A. Zimmerman, Vice President
Telephone 214—CH 1-2111

SCIENTIFIC CONTROL CORPORATION
14008 Distribution Way
Dallas, Texas 75234

AMBITIOUS?
WANT T0 BE A PIONEER?

Ultronic Systems Corp. is pioneering new concepts in in-
formation retrieval and on-line, real time systems.

MANAGER OF PROGRAMMING

Minimum of 2 years management experience. Will supervise
group engaged in Management Information Systems on a
large scale realtime, random access computer.

PROGRAMMERS
Business applications on a multi-processing system. Openings
exist at intermediate and senior level. Real-time experience
desireable.
DIGITAL SYSTEMS ENGINEERS

To work in the development of new systems. B.S. in mathe-
matics, Engineering or equivalent. Experience in computer
interface design with emphasis in digital communications
and real-time operations.

At Ultronic, you will find the right climate for career de-
velopment and the opportunity to use your creativity and
professional ability to the fullest.

Openings exist at our New York City and Pennsauken,
(Phila. area) New Jersey facilities.

Send your resume in strict confidence today to Mr. J. House,
Manager, Professional Staffing )

ULTRONIC

SYSTEMS CORP.
7300 N. Crescent Blvd.
Pennsauken, New Jersey
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COMMUNICATIONS PROGRAMMERS

Yes, we have new contracts to take
you into the "70’s. And yes, a brand new
microminiaturized real-time

computer, too.

Now, here’s the switch:

No doubt about it. Any communications programmer
worth his salt will find plenty to intrigue him at ITT
these days. Not least are three major new contracts that
represent such radical departures from the conventional,
we aren’t even at liberty to discuss them.

Then, too, there’s a booming contract backlog en-
compassing both military and commercial business that
includes, as one of its mainstays, an amazing variety of
real-time problems springing from the action all over
the labs.

When you add the sophisticated new techniques in
real-time switching made possible by ITT’s new 9300
microminiaturized computer, plus the ITT 7300 and
9100 models, the attraction gets stronger.

Now here’s where the switch comes in.

At ITT programmers are full-fledged technical staff
members who enjoy complete equality with all other

'SENIOR MEMBERS TECHNICAL STAFF
Systems Design and Programming
(Degree and/or related experience required.)

Develop programs required for computer solution and proc-
essing; prepare detailed flow charts. Write required and asso-
ciated documentation and write appropriate machine language
or symbolic language instructions; receive instructions and
explanations of the over-all programming objectives of the
project and his assignment from his supervisor. Will be re-
sponsible for implementing programs, making octal and
symbolic corrections to the operational and/or applicable pro-
grams; analyze and describe problems so that other personnel
may locate and correct faults. He will work with well-defined
problems and concepts under the guidance of Program Ana-
lyst and/or as directed by section supervisor.

technical disciplines. Simply, this means the road to
management is theirs for the taking. It also means, for
those who prefer to remain on the purely technical side
of things, senior scientist potentialities without any limita-
tions whatever. At ITT programming is no longer a mere
service function. ‘

What’s more, as a matter of policy, we encourage our
programmers to get into the hardware as well as the soft-
ware end of things—to become systems analysts. And
we deliberately broaden your experience by a policy of
lateral moves through a variety of projects and areas.

Why have we made the switch? To make ITT the kind
of place the 2,000 or more programmers we expect to
need in the next decade will want to work, that’s why.

We don’t believe you’ll have much trouble imagining
the kind of place you can have in this picture if you start
now.

MEMBER, TECHNICAL STAFF
(Two or more years’ of directly applicable
experience in programming or computer operation.)

Write and/or participate in the preparation and debugging
of machine language or symbolic language instructions and
work from detailed flow charts and/or detailed mathematical
equations under the guidance of Sr. Programmers and Pro-
gram Analysts.

For more information, forward your resume in strictest con-
fidence to Mr. J. J. McMahon, Room 30H, ITT Federal Labora-
tories, 500 Washington Avenue, Nutley, N.J.

FEDERAL LABORATORIES
’ An Equal Opportunity Employer

CIRCLE 102 ON READER CARD

August 1966

111



AR

ERS

You are invited to utilize our select personnel
service if your ahilities and potential are in the

SHOW US A BETTER
WAY TO DO IT...

SORRY

— no time for mediocrity. We are in a position
to help those individuals who are able to ask
for and obtain the best career opportunities. If
your abilities or potential are such as to place
you in the top 20% of your field, our unique
service will enable you to

CHOOSE THE AREA
you prefer to live and work in
FROM COAST TO COAST
Investigate not just a job, but a challenging

career opportunity in any aspect of computer
based systems or management science.

y Let’s put our capabilities, knowledge, history and thinking
processes together with yours and from this mutual stimula-
tion we’'ll find better and better ways of doing.

Certainly, Honeywell EDP, one of the world’s fastest growing
computer manufacturers, provides stability of position, future
and growth. And, most important, Honeywell provides you
the stimulation of change, the willingness and encouragement
to design better, to program better, to do better. We want
you to show us new and better ways.

Growth opportunmes at Honeywell cover all areas of tech-

nOlOgy with SpeCIal emphaSlS on the fO”AOW|ng areas: A SMALL SAMPLE OF CATEGORIES

PAYING FROM $10 — $30,000:

CIRCUIT DESIGN

LOGIC DESIGN

SYSTEMS DESIGN
ELECTROMECHANICAL DESIGN
 APPLIED RESEARCH

» SOFTWARE PRODUCT

TEST

Please forward your resume to:
Mr. Edwin Barr, Employment Supervisor

Honeywell

ELECTRONIC DATA PROCESSING
200 Smith St. Dept. D 8 Waltham, Mass.

SOFTWARE SUPPORT
OPERATING, SYSTEMS
RANDOM" ACCESS ROUTINES
TIME SHARING TECHNIQUES
DESIGN. AUTOMATION
MAGNETIC COMPONENTS
EVALUATION

See us,
ters) — August 22-26

if convenient, at: B WESCON (Career Cén-
¥ A.C.M. Convention—-August
30-31 B Palo Alto (Career Centers)-September '1-3

Opportunities exist at other Honeywell Divisions. Please send resume to F. E. laing,
Honeywell, Minneapolis, Minnesota 55408. An Equal Opportunity Employer

&,

e Software development

® Programming research

o Scientific computation/Analysis
e Technical representative

® Marketing/Sales

® QOperations Research

e Systems design

¢ Management consulting

e Real time/Communications systems
® Digital systems engineering

® Process control

(Managers, Seniors, Intermediates)

Our clients assume all expenses.
Write in full confidence to
Joseph Albert or phone 212/0R 9-7314.
Indicate salary and personal requirements.

Career Consultants in the Data Processing Field

103 PARK AVENUE, NEW YORK, N. Y. 10017

CIRCLE 103 ON READER CARD |
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people

W Dr. Robert R. Coon has been ap-
pointed vp and director of technical
planning for Sperry Rand’s Univac
Div., Philadelphia, Pa. George H.
Geick was named vp and general
manager of Univac’s International Div.
succeeding David H. Baker who has
been chosen vp, international opera-
tions, for the Sperry Rand Corp.

B Richard C. Lemons has been
elected vp, Washington D.C., for In-
formatics Inc. He was formerly man-
ager, Washington Information Proc-
essing Region, for G.E.

B Salvatore Parisi, president of Tab-
ulating & Data Processing Corp., New
York City, has been elected president
of the Assn. of Data Processing Serv-
ice Organizations (ApaPso). Vice
president is F. R. Lautenberg, vp,
Automatic Data Processing Inc.;
treasurer, Bernard Goldstein, Com-
putech Data Center, Control Data
Corp.

Il Lauron Lindstrom, formerly with
IBM, and Ernest Butts, Bjorn Heglie,
and Lance Clifford, all previously
with Pacific Power & Light, have es-
tablished comTek Inc. to provide
programming and consulting services
in Portland, Ore.

W Irvin Vincent Voltin is chief of
the computer services division, NBS
Institute for Applied Technology. He
was previously director of the Univ.
of Alabama Computer Center. Rob-
ert E. Rountree Jr. has joined the
staff as a systems analyst.

M Dr. Richard I. Tanaka has been
elected vp of California Computer
Products, Anaheim, Calif. Before join-
ing CalComp, he was the senior
member for computer research, Elec-
tronic Sciences Laboratory, Lockheed
Missile & Space Co., Palo Alto, Calif.

B Vincent Swoyer has been named
director of the Univ. of Rochester
Computing Center. He succeeds
Thomas A. Kennan who was recently
named information systems planning
director for the university.

B FPhilip R. Vance has been chosen
to head the new department, com-
mand and management systems plan-
ning and engineering, the MITRE
Corp., Bedford, Mass.

August 1966
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1. If you have a special interest in Software Develop-
ment, Real-Time Systems, Scientific Applications
and/or Sophisticated Commercial Projects, we want
your resume.

2. !f you have no resume, handwrite it and we will type
it for you.

3. We represent Manufacturers, Users and Software
Houses in many parts of the United States, and
satisfy their technical personnel requirements
through personal, confidential, no-cost service to
you. Write or phone.

MANAGEMENT SCIENCE INTERNATIONAL pept. 0-8

Division of Administration Sciences Incorporated
200 Park Avenue, New York 10017 (212) MU 2-7580

Jws
SCIENTIFIC

and
SYSTEMS
PROGRAMMERS

New Opportunities in Florida

Openings at all levels for real-time, data reduction and software
techniques and development, associated with the space programs
at the John F. Kennedy Space Center in Florida. You will be en-
gaged in implementing KSC'S G.E. 635 multi-programmed/multi-
processor computers to the task of real-time and post test telemetry
reduction, data transmission, real-time display, software techniques,
and compiler/assembler development.

Requirements include a degree in math or related field and ap-
plicable programming experience with a strong desire to achieve
results in your chosen field.

Please forward your resume, in confidence to Mr. H. B. Arnold or
Mr. W. Zunz, Federal Electric Corporation, Suite 501, Cape
Royal Bldg., Cocoa Beach, Florida. :

ITT

FEDERAL ELECTRIC CORPORATION

An Equal Opportunity Employer
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Top: Kenneth Iverson (4 Programming Language:
Wiley, 1962; Automatic Data Processing: Wiley,
1963, co-author F. P. Brooks, Jr.; Elementary
Functions : Science Research Associates, Inc., in
press) has used his language in a formal description
of IBM System/360. It is now being used to write

a formal description of advanced software.

Left: David Sayre, left, and Robert Nelson
(members of the original FORTRAN team) use

a remote console of a time-sharing computer

now in operation at IBM. The machine was designed
specifically for programming research, with a wide
variety of timing and measuring features to permit
evaluation of programming performance.

DATAMATION



in your field.

You're familiar with some of their
names already: Iverson, Sayre,
Samuel, Dorn. Since this group is
spearheading the probe in program-
ming, why not join them? Take an
active part in today’s most exciting
research by joining IBM’s Program-
ming Research Group!

Research programmers at IBM no
longer are predominantly concerned
with inventing new and better pro-
grams. Their energies currently are
devoted to solving other significant
problems, such as:

e Determining the value of today’s
scientific and commercial compilers
when used to write systems programs.
e Investigating what portions of
programming and programming
management can best be helped by

a computer.

e Exploring what can be done to

Center: Herbert Gelernter (‘‘Empirical Explorations

of the Geometry-Proving Machine”: Proceedings of the
Symposium on Mathematical Theory of Automata,

Vol. XII: Polytechnic Institute of Brooklyn, 1966),

left, and Heinrich Ernst (*"MH-1 A Computer Controlled
Mechanical Hand,” Proceedings of the Spring Joint
Computer Conference : National Press, 1962), right,
discuss the adaptive checker-playing

program with Arthur L. Samuel, center, editor of

IBM Journal of Research and Development.

Right: William S. Dorn (Numerical Methods

and FORTRAN Programming : Wiley, 1964; Mathe-
matics and Computing : Wiley, 1966) oversees the
‘IBM Research Computing Center, which will install
a System/360 Model 67 this fall. )

August 1966

Programmers:
You know these leaders

Why not work with them?

further the state of programming
theory and its impact on program-
ming practice.

IBM needs creative individuals

with degrees in mathematics, science
or engineering and a strong interest
In computing science to join this
research group. If you qualify, you’ll
work side by side with authorities.
And you’ll have the superlative
facilities of the Thomas J. Watson
Research Center at your disposal.

If you’d like to further your career
while making a significant contribu-
tion to programming, write or call:
R. L. Meyers, Dept. 0000

Thomas J. Watson Research Center
P.O.Box 218 ;

Yorktown Heights, N. Y. 10598
Phone: (914) WG 5-1552-

IBM is an Equal Opportunity

Employer (M/F).
IBM

®
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CAN YOU |

ASSUME A
MORE RESPONSIBLE
POSITION??

Many of our most prominent clients are seek-
ing men of proven ability to assume opera-
tional and management positions encompassing
the design and/or utilization of computers.
If your interest and experience include any of
the following areas:
scientific and commercial programming . . .
systems analysis . . . software development . ..
digital and logic design . . . compiler devel-
opment . . . operations research . . . information
retrieval . . . systems design,
you are invited to investigate opportunities offering
up to $30,000. All fees and relocation expenses are
assumed by client companies.
Please direct your resume stating salary requirements and
geographical preference in complete confidence to:
Mr. Philip Nash or Mr. Daniel Sheehan
EDP Staffing Specialists Dept. D-8

BBOTT'S
of Boston

~ EMPLOYMENT SPECIALISTS
Serving the Scientific Community
for over forty years
150 Tremont Street
Boston, Massachusetts 02111
HAncock 6-8400
CIRCLE 107 ON READER CARD

We can save you
real time
to get that
BETTER
position

PROGRAMMERS
SYSTEMS ANALYSTS
MANAGERS

$10,000 to $50,000

Finest Coast-to-Coast
Clients
Companies assume fees

[ ®
Send Resume with Coupon in complete confidence to nearest R-H office.

——————--—————————————ﬂ

ROBERT HALF PERSONNEL AGENCIES

World's Largest Financial & Systems Placement Service
(617) 542-5205

Boston: 80 Federal St.
Chicago: 333 N. Michigan Ave.  (312) 782-6930
Detroit: 1114 Guardian Bldg. (313) 961-5430
Los Angeles: 3600 Wilshire Blvd. (213) 381-7974
New York: 330 Madison Ave. (212) 986-1300
Philadelphia: 2 Penn Center Plaza §215) 568-4580

0=l | San Francisco: 111 Pine St. 415) 434-1900
St. Louis: 1015 Locust St. (314) CE1-0114
NAME
ADDRESS,
WILL YOU RELOCATE OUT OF TOWN?. WHERE?
PRESENT EARNINGS? SALARY REQUIRED?
— — — —————————————J

F—-‘—-
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Computer
Programmers

Sprague Electric, America’s largest manufac-
turer of electronic components, has openings for
computer programmers at its corporate head-
quarters in North Adams, Mass. Located in the
scenic Berkshire Hills, the area offers unusual
educational, cultural, and recreational advan-
tages in a typical New England setting. Appli-
cants should have at least 2 years experience
in programming an IBM 1401 Tape System, as
well as a college degree. The successful appli-
cants will be trained to program for an IBM
System 360, Model 40, which has been recently
installed.

Send your resume in confidence to:

SPRAGUE

John F. Miller, Corporate Mgr.
Recruitment and Staffing
Sprague Electric Co.

1009 Marshall Street THE MARK OF RELIABIITY
North Adams, Mass. 01247 —

An Equal Opportunity Employer
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@onld we hane won
the Reunintionary War
with today’s
Bepurtment of Befener?

*
*
*
*
*
*
*
*
»*

PATRIOT

By JOHN RICKEY

In humorous satire that bites with-
out bitterness, author John Rickey
recounts the cannon building adven-
tures of a colonial blacksmith faced
with the red tape frustrations of to-
day’s defense contractors. First se-
rialized in Research/Development
magazine and now in its second
printing, the “Patriot” rings with the
author’'s knowledge of industry-gov-
ernment relationships.

¥¢ SOLD ONLY BY MAIL %

Send $1.50 per copy (cash with
order) to Dept. FEP, F. D. Thomp-
son Publications, 205 W. Wacker
Drive, Chicago, lllinois 60606.

DATAMATION
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Technology and the American Economy:
Report of the National Commission on
Technology, Automation, and Economic
Progress, Volume 1; Government Print-
ing Office, 1966.

The thin volume under this title
(which the public has already short-
ened to “the Automation Commission
Report,” and which will be followed
by further volumes of supporting ma-
terials) has, within less than a year,
altered the context and terms of the
national debate about the effects of
automation on employment. It is not
long ago that many people in industry,
labor, the government—and the coun-
try generally—were concerned that the
mechanization and automation of pro-
duction would put many people out
of work permanently. There was much
talk that something would have to be
done about computers and other ma-
chines if the level of employment in
the country was to remain high.

Today, such talk has largely died
down, mainly for two reasons. First,
unemployment is now lower than it
has been for years. Second, the Au-
tomation Commission Report—backed
by such authorities among its mem-
bers as Edwin Land, Walter Reuther,
Thomas J. Watson, Jr., and MIT Pro-
fessor Robert Solow, with the advice
of much of the President’s Cabinet—
has convinced most knowledgeable
and reflective people that the link be-
tween automation and employment is
not nearly so direct as was once
thought.

The two major conclusions of the
report are: 1) there is no automatic
guarantee of full employment, irre-
spective of the rate of technological
advance; 2) nothing foreseeable over
the next 10-15 years suggests that an
active conventional economic policy
cannot steer the economy in a way
that will keep employment full and
rising.

There is an important qualification.
There will certainly be serious transi-
tion problems for particular individu-
als, industries, and occupations as
technological advances change the
mix of capital equipment and labor
skills that the economy requires, and
the most specialized occupations and
industries will in general be the most
vulnerable to change. Social welfare

August 1966

measures will therefore be necessary
to cushion these shocks of transition.

But there is no evidence of a wors-
ening mismatch between needed skills
and available skills. There is, in other
words, no evidence of a growing
group of unemployables. There is un-
questionably an upgrading of the
skills needed by the economy, but the
level of skills is also rising as a result
of better training.

The commission found it very un-
likely, finally, that workers will need
increasingly to accept low wages in
order to compete with presumed more
efficient machines. Real wages gener-
ally keep pace with increases in pro-
ductivity, and there is no evidence of
a progressive impoverishment of the
labor force.

These findings facilitate distinction
of two related but basically different
questions. The first is a question of
economic analysis about which a great
deal is known, which is susceptible
to well-developed and rigorous meth-
ods of inquiry, and on the dimensions
and implications of which there is a
high degree of consensus among the
professionally competent. The con-
sensus is that there is not much that
is significantly new in the probable
consequences of automation for em-
ployment. Automation is but the latest
form of mechanization, which has
been recognized as an important fac-
tor in economic change at least since
the Industrial Revolution.

What is new is a heightened social
awareness of the implications of ma-
chines for men, which derives from
the unprecedented scale, prevalence,
and visibility of modern technological
innovation. The second question,
therefore—which is not dealt with in
the report—while one of work, to be
sure, is not mainly one of employment
in the economic connotation of the
term. It is a distinct question that is
often confused with the economic one
because of -the accident that brought
it to the public consciousness in the
context of the effects of automation
on employment. It is less a question
of whether people will be employed
than of what they can most usefully
do given the broader choices that
technology makes available. It is less
a technical economic question than a
question of the values and quality of
work. It is not primarily a question of
what to do with increasing leisure,
but of how to define new occupations
that combine social utility and per-
sonal satisfaction.

In contributing to the distinction
between these two kinds of questions,
the Automation Commission Report
has raised the level of public discourse
about both. '

‘~EMMANUEL G. MESTHENE

computer
careers

Should you base your career on
just one interview? Make your
choice from among several career
positions!

EUROPEAN and

NATIONWIDE CHOICE

N.Y., N.J., NEW ENGLAND, WASHING-
TON, D.C., PHILA., MINNESOTA,
TEXAS, HUNTSVILLE, FLORIDA, ARI-
ZONA, CALIFORNIA AND OTHERS

Contact us if you have some experience
or interest in any of ‘the following:
O Scientific Computation — Data
Reduction or Numerical Analysis—
Unusual Quterspace/Lunar and Ad-
vanced Programs

0 Software Development — Lan-
guages, Compilers, Assemblers,
Monitors or Sub-Routines

O Real Time Systems —Message,
On Line, Process Control

O Systems—Planning, Design,
Analysis of State of the Art Massive
pata Handling of I.R. Systems

O Technical Representatives—
Programming and Systems support
to Sales

O Digital or Logical Design

O Management Sciences

O Sales and Marketing

Unique opportunities exist in the
$9000-25,000 class for Managers &
Seniors and Men who can accept
management responsibility and pro-
fessional growth

newest newest

COBOL &
ALGOL

Software Implementation &
Techniques, Programming/
Analysis—$9-21,000

All expenées are assu‘m’ed by our client
companies.
Write in confidence, including pres-
ent salary, acceptable locations or
call (Collect) Mr. Nellissen {Area
Code 212) PLaza 9-1720

ALBERT, NeLLISSen, Inc.

Leading Consultants to Management
i the Data Processing Field

510 MADISON AVENUE. N.Y.. N.Y. 10022
CIRCLE 111 ON READER CARD
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Are you ready
forNewYork?

New York meeds you. Your profes-
sional talent is in greater demand
than ever before. The number of com-
panies using computers here is grow-
ing at a fantastic rate. So, more and
more skilled analysts and program-
mers are advancing their careers in
America’s most challenging scientific
and business community.

Here are just a few of the positions
we have available right now:

(#SA201) Sr. Systems Analyst —to 17M
Top computer consultant needs several
men with hvy cm! Systems/Programming
exp to become project leaders & mgrs.
Must be able to handle maj systems
asgnmts from initial dsgn thru imple-
mentation.

(#SA471) Jr. Systems Analysts — to 13M
Fine mfg co in mdtwn NYC needs several
men with some programming & It systems
exp to work on new systems devel pro-
jects. Prefer 7000 or 1400 series pro-
gramming exp.

(#RT627) Real Time Software/Systems
—to 18M Excint optnty with major co for
men familiar with software & oper sys-
tems of real time computers.. Will be
working on devel of new exec & tele-proc-
essing systems.

(#SP942) Scientific Systems / Program-
mer—to 15M Maj NYC-based petrochem
co needs several men with control &
computer bkgds to work on interesting
new projects.

(#CP716) Jr. Commercial Programmers
— 7-9M Exclint optnty in NYC for men with
12-18 months exp on any tape computer.
No college degree req. Will be trained for
360 system.

And we have many more. Because
Drew works closely with hundreds of
the largest national companies head-
quartered here. So if you don’t see an
opening in your field listed above, re-
member : this is just a small sampling.

Write us today and send us your
resume. In complete confidence, of
course. Chances are we have just the
spot you're looking for.

NewYorkis
ready for you!

Personnel Placement Center
160 Broadway, N.Y.C. 10038
(212) 964-8150

Employment Agency Inc.

Here’s my resume.

01 am interested in position(s)
listed above.

[0 What you’ve listed is not suitable;
but I am interested in a new position.
Please review my resume, and sug-
gest other available openings.

Name
Address
City
State. Zip

CIRCLE 112 ON READER CARD
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we're prepared
to otfer you
the moon

The heart of Apollo is its on-board guidance/navigation system.
The Instrumentation Laboratory designed this system, and has
the continuing responsibility for mission support of Apollo flights
through the lunar landing and beyond.

The work is now underway in Guidance Computer Systems
Analysis and Simulation; work which will create the archetype
for guidance/navigation systems engineering of the future.
Solving the problems inherent in this area of man-machine
communication is not a routine job. Routine jobs are nol our
reason for being.

FFor 30 years we have been advancing the state of the art in the
theory, components and systems for inertial guidance and navi-
gation. Our professional staff now exceeds 600 — engineers of
all disciplines, mathematicians and physicists. They work on
problems, from definition to solution, that consume their interest
and challenge their abilities, within an organization known for
strong group and individual autonomy.

Opportunities exist at all levels —
from the new BS to the experienced PhD
— for individuals with backgrounds in:

Real Time Control
Computer Programming

Systems Design

Systems Simulation
Systems Analysis
Systems Engineering

If you're interested, no personal sacrifice is required — salaries
are competitive, benefits are liberal, and you may take graduate
courses at MIT at full salary with generous tuition assistance.
Your resume will receive immediate, thoughtful consideration.

Instrumentation Lahoratory
Massachusetts Institute of Technology

John D. McCarthy,
Professional Placement

. Cambridge, Massachusetts
Building 8D, 68 Albany Street

UN 4-6900, Ext. 3544

An Equal Opportunity Employer
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datamart

Address all replies to box number advertise-
ments as follows:

DATAMATION

F. D. Thompson Publlcations, Inc.
141 East 44th St.

New York, N. Y. 10017

Classified Advertising

PROFESSIONAL SERVICES

UNGERLEIDER & CO.

Representatives for
EDP Equipment & Services
P.0. Box 1180 Area Code 703
Alexandria, Va. 768-6700

USED EQUIPMENT

Before Selling or Returning IBM EAM or EDP
Equipment, Contact us For Premium Prices. GMA
LEASING 138 NEPPERHAN AVENUE,  YONKERS, NEW
YORK 10701. Phone 914 — YO 9-0807.

We will buy your IBM Data Processing Equip. out-
right. Or sell, rent or lease IBM Data Processing
Equipment to you with full IBM maintenance con-
tract. Global Tab. Equip. Corp., a subsidiary of In-
ternational Typewriter Exchange, 1229 W. Washing-
ton Blvd., Chicago, 1ll. 60607, SE 3-1200.

FOR SALE: 1401,4 tape system, immediate availability
— 1401 card system Model A-3 — 2 Univac 1004’s
immediate availability — Will sell above equipment
with or without peripheral equipment. Complete con-
figuration furnished upon request. Box number 8-1.

G. E. 225 COMPUTER — Our G. E. 225, 8K computer
with floating point, move command, BCD, 950LPM
printer, magnetic tape and card equipment is being
replaced by a G. E. 415 after four years of excellent
service.

This equipment has been under careful mainte-
nance care and is in new condition, but is priced
at a substantial discount. Available September 1,
1966. For information call:

Sigmund E. Herzstein, Treasurer
Dynamics Research Corporation
38 Montvale Avenue

Stoneham, Massachusetts
617-438-3900

PHILCO 2000 (Model 210)

LARGE-SCALE COMPUTER SYSTEM

This sale offer includes related software and
specially designed equipment for laboratory
simulation of large-scale man-machine systems.
For additional information, call collect (213)
393-9411, extension 457, Mr. J. Hanna.

EQUIPMENT
OWNERS

The sale of surplus D/P equipment deserves
as much care as the original purchase. Obtain
the most favorable prices and terms by deal-
ing directly with our national organization,
For prompt appraisals write or phone:

COMPUTER WORLD TRADE CORPORATION
300E.44st.,N.Y. 10017+(212)682-6570

Also Atlanta - Chicago - Houston - San Francisco

August 1966

PURCHASE-LEASEBACK. Top prices paid for all IBM
Data Processing equipment. Leasebacks available at
large annual savings. Manufacturers maintenance
supplied. Contact EDP LEASING CORP., 745 Fifth
Ave., New York, N.Y. 10022. Tele 212-421-9195.

HELP WANTED—Educational Institution

Woods Hole Oceanographic Institution
Scientific Data Processing Openings

GENERAL SCIENTIFIC PROGRAMMERS at all levels for
work in data processing center or in scientific re-
search department.

GEOPHYSICAL PROGRAMMER with background “in
geophysics or physics to participate in analysis of
data collected at sea.

ELECTRONIC TECHNICIAN to operate, maintain and
repair a shipboard geophysical data processing sys-
tem including an IBM digital computer at sea.

Mail complete resume to:

Melvin A. Rosenfeld

Woods Hole Oceanographic Institution
Woods Hole, Massachusetts 02543

An Equal Opportunity Employer

‘“Experienced Systems Analyst, career position in
growing system of State Colleges to $12,000. Contact
Mr. Hal Blake, The California State College, 5670
Wilshire Blvd., Los Angeles, California 90036, (213)
938-2981."” .

NEW EQUIPMENT

Computer Tapes at Substantial Savings New, factory-
fresh tapes and recertified tapes at savings up to
50%. Unconditional Guarantee. Try Before You Buy.
Test Reels Free. Immediate shipment on all 1BM-
compatible brands. Get our quote on your choice:
Equipment Exchange, 560 Warburton Ave., Yonkers,
NY. 212 755-1265.

Cartoon by Charles Schulz

One gift works many wonders
THE UNITED WAY

Computer
Program Design
(Southern California)

HUGHES Guidance and Controls
Division has several openings for
qualified persons who have the
ability to create complex digital
computer programs—and the desire
to do the job thoroughly and effi-
ciently. Satisfaction of current
commitments on such systems as:
PHOENIX, IRAM, VATE and ASG-18
requires experience in the design
of real-time command and control
programs, or of software programs
for execution on an IBM 7094 or
GE 635 computer. :
Responsibilities include: specifica-
tion, design, implementation, check-
out and support of computer
programs for a wide variety of
applications including:

= Airborne Navigation & Fire
Control

= Digital Simulation of Airborne
Computer and its environment

= Automatic In-Flight & Depot
System Testing

= Assemblers & Compilers

» Automation of Electronic
Equipment Design

Requires: an accredited degree in
Engineering or Mathematics, a mini-
mum of three years of professional
experience and U.S. citizenship.

Please airmail your resume to:
Mr. Robert A. Martin

Head of Employment _
HUGHES Aerospace Divisions
11940 W. Jefferson Blvd. -

Culver City 6, California

o m————
I

| HUGHES |

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS

An equal opportunity employer —M & F
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LET A
'PROFESSIONAL
HELP YOU
MAKE
YOUR
PROFESSIONAL
'CAREER
GO

AND
GROW!

And that's the reason top companies get
top executives and EDP Specialists
through Brentwood. Where professionals
handle professionals. Where you'll talk
to men who talk your language . . . men
with degrees in engineering, physics,
personnel practice. Men skilled in match-
ing the right man and the right job . ..
in the best interest of both! Let us help
you put grow-power in your careerl Start
by sending us a resume . . .

BRENTWOOD

Where Professionals
Place Professionals

COMPUTER CAREERS
[ Applied Systems

[J Compilers

[J Assemblers

[O Avtomatic Languages

[ Utility

ac cial Progra g

[ Scientific Computation & Analysis
PhD in — Numerical &
Mathematical Analysis

[0 Real Time — Operational
[0 Operations Research

[ Systems Design

[ Information Retrieval

[] Diagnostics

[ Digital and Logical Design

Fees are paid by the companies we serve.

Write in confidence, or call collect: Mr.
F. X. Jones (201) MArket 2-0915

=7 BRENTWEEDR
PERSONNEL ASSOCIATES
786 BROAD ST. NEWARK, N. J.

10,000 us

MAGNETOSTRICTIVE
DELAY LINES '

Deltime, with over a decade of experience in precision
magnetostrictive delay line technology, offers models to fill _
virtually every delay requirement. Complete input-output circuit
modules for carrier and RZ or NRZ digital systems . .. torsional,
longitudinal, tapped and adjustable models as well as high
vibration and shock withstanding delay lines for airborne
applications are included in the standard line.

If your application requires a signal delay or extremely
economical delay line memory element, contact us; our application
engineers are at your service ... or write for our complete
technical catalog.

SUB-SYSTEMS DIVISION

SEALECTRO

CORPORATION
O HOYT STREET « MAMARONECK ¢ NEW YORK
PHONE 914 698-5600 TWX: 710-566-1110

SEALECTRO]  sealectro Ltd.. Portsmouth, Hants, England
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WE WANT TO PUT YOU ON THE SPOT

The right spot — where you can rightfully realize the full potential of your
own ability and have your creative efforts rewarded with stimulating and
challenging assignments in broad areas of the total system concept.

‘Burroughs has an 80 year record of accomplishment in the field of

computation, with Corporate profits. up 209, in 1964 and 719, in 1965.
Newly announced systems such as the B-2500, B-3500 and B-6500 are
adding significantly to Burroughs’ reputation of developing ‘‘firsts’ in
the Information Processing Field.

Professional individuals whose background and interests are in systems,
engineering or applications programming will find the right spot at
Burroughs. Submit a resume to Mr. F. P. Wilson, Employment Manager,
460 Sierra Madre Villa, Pasadena, Calif.

Burroughs Corporation
PASADENA, CALIFORNIA e An Equal Opportunity Employer
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At MITRE
you'll be
stepping into
the future.

And possibly
living in a
two-centuries-old
house.

If your wife has always wanted an authentic Early-American home — and working on advanced electronic systems
appeals to you — MITRE could be the place for you.
We're located in a charming New England town just 25 minutes from Boston, where history still lingers, and a house built in 1776 is
hardly a rarity. Our mission? The design and development of farge scale military command and control systems — systems
such as BUIC, STRICOM, NMCS, TACS and the NORAD combat operations center. It's challenging work and vital to our nation’s defense.
And it requires that rare breed of scientist who's ahead of his time right now — and wants to stay there,
Interested? Check the openings, and if you qualify, join us at MITRE.
(And if your wife happens to prefer a modern house — you'll find plenty of those around, too.)

SENSOR SYSTEMS — Scientists and engineers are
needed now for systems conceptual design and analysis
in Over-the-Horizon Radar and Satellite Surveillance;
theoretical and experimental design of phased array
radars, HF radars, and precision tracking radars; and
research and technology in signal processing, data
processing and propagation.

NATIONAL MILITARY COMMAND SYSTEM — We need
people for systems analysis and feasibility studies,
communications system analysis, systems design,
integration and design verification of the NMCS. This
“capping system” contains all the facilities, equipment,
doctrine, procedures, and communications needed by
national command authorities to give them strategic -
direction of the armed forces. MITRE’s main concern is
with the technical design and integration aspects of the
NMCS and the communications between NMCS and
various other command systems, including the World-
Wide Military Command and Control System — a group of
systems operated by the unified and specified commands.

NATIONAL AIRSPACE SYSTEM — We need people in
MITRE's Washington, D. C., office to provide system
engineering assistance to the Federal Aviation Agency
for its new air traffic control system. MITRE's increasing
responsibilities include broad level system design,
computer program operational specification, equipment
specification, configuration management, system
integration, and system test planning. Experienced staff
additions are needed in all areas.

TACTICAL SYSTEMS — One of our current systems
engineering projects is 407L TACS (Tactical Air Control
System) — a system encompassing all mobile
communications systems, electronics systems and
operating facilities required for command and control
of deployed USAF tactical forces. Openings are available
for Systems Engineers who have experience, or training
in a combination of several of the following: digital data
processing and displays; system test planning,

instrumentation and evaluation; ground based radar
systems; communications (voice and data transmission);
operations analysis.

COMMUNICATIONS — We need people who can help
conceive new communications systems, recommend
development programs to achieve these, and analyze
special communications requirements generated by new
systems concepts. Work areas include systems

planning, analysis, simulation and design for command
and control systems, missile and space systems and test
range and weapons support systems, engineering of
communication networks, range instrumentation, tactical
air control, and survivable communications.

TELEMETRY — Engineers are needed to work with
telemetry and instrumentation. Particular work areas
include telemetry standards, systems, and techniques for
both airborne and ground applications. Experience should
include design or analysis of telemetry systems as well
as modulation theory, RF techniques and receiving and
transmitting antenna systems.

MITRE also maintains facilities in Washington, D. C.,
Patrick Air Force Base and Tampa, Florida, Atiantic City,
New Jersey, Houston, Texas, as well as Colorado Springs.
MITRE's overseas facilities are in Paris and Tokyo.

If you have at least three years’ experience and a degree,
preferably advanced, in electronics, mathematics or
physics, contact us. Write in confidence to Vice President
— Technical Operations, The MITRE Corporation,

Box 208AU, Bedford, Massachusetts.

THE

MI'T'RE

CORPORATION

An Equal Opportunity Employer (M & F)

Pioneer in the design and development of command and control systems, MITRE was formed in 1958 to provide technical support to agencies of the United States Government. MiTRE's
major respensibilities include serving as technical advisor and systems engineer for the Electronic Systems Division of the Air Force Systems Command and providing technical assis-
tance to the Federal Aviation Agency and the Department of Defensa.
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©SYSTEMS AND PROCEDURES MEN
o COMPUTER PROGRAMMERS

If your present position has approached the limit of its
challenge and potential, consider the very real oppor-
tunities for advancement with Abbott Laboratories, a
growth leader in ethical, consumer, agricultural and
industrial health care products.

Positions available offer excellent starting salary plus
a superior benefit program, including profit sharing,
stock purchase plan, pension and insurance program.

AREA SYSTEMS MANAGER, RESEARCH-ENGINEER-
ING — Review system requirements, develop and
implement both business and technical systems for
research, development and engineering.

SENIOR SYSTEM ANALYST — Analyze, develop, rec-

ommend and implement new and revised systems and
Erogedures for all functional areas of Abbott's
usiness.

PROGRAMMING SUPERVISORS — Supervise a team
of programmers in the design and maintenance of
computer programs for existing and new applications.

PROGRAMMERS — Assist in the development of new
applications for computers and related hardware.

For full information, in absolute confidence, contact:

Peter Johnson, Professional Employment

ABBOTT LABORATORIES
North Chicago, lllinois 60064

An Equal Opportunity Employer
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FREE

. a comprehensive digest of scientific and engineering
DATA PROCESSING opportunities for our client organiza-
tions from coast to coast. Salaries range from $8,000 to
$25,000 commensurate with ability and experience. These
opportunities include such areas as:

Diagnostic Programming
Scientific Programming
Statistical Analysis
Simulation

Information Storage
and Retrieval

Mathematical Analysis
Engineering Computer Field

Basic Research
Command and Control
Communications
Operations Research
Logic Design

Circuit Design
Software Development

As specialists in the scientific and engineering computer
field, EDP is able to provide the widest possible selection
of career positions. Each allows the individual to make
significant contributions that will challenge his best efforts,
in a scientific atmosphere, at a salary in keeping with his
technical competence.

For immediate consideration, write in confidence outlining
your experience, education, career objectives, and compen-
sation requirements to:

David N. Grimés

eédp personnel, inc.

“exclusively data processing’’

100 S. Wacker Drive Suite 212
Chicago, lll. 60606 Ph. (312) 782-0857

CLIENT COMPANIES ASSUME OUR CHARGES

CiRCLE 118 ON READER CARD
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PL/1 A

FORTRAN

COBOL

ALGOL SOFTWARE

JOVIAL DESIGNER

NELIAC s IMPLEMENTER

META-ASSEMBLERS INNOVATOR

META-COMPILERS »

OPERATING °
SYSTEMS

DIAGNOSTICS

(Mahy other opportunities also exist)

If so, and you'd like to utilize your expertise in the
atmosphere of personal growth and advancement
that pervades a dynamic, fast-growing, very success-
ful young company—then send your resume and
current salary to

T. J. Henry
Personnel Manager

COMPUTING TECHNOLOGY
INCORPORATED

299 Forest Ave. @

an equal opportunity employer

Paramus, N.J.

Systems Software LINKS MAN AND MACHINE
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HARVARD

UNIVERSITY
COMPUTING CENTER

Is Seeking Experienced

SYSTEMS
PROGRAMMERS

® For Software Development on the com-
puters we will install in the next two

years. These computers range in size
from the SDS 92 to the IBM 360/67 to
the IBM 360/91.

® For Sofiware Development and Mainte-

nance on our operating IBM 360/50.

® For Software Maintenance on our two
IBM 7094°s.

We offer liberal benefits, an opportunity for continuing
education, and attractive salaries.

Resumes may be submitted in complete confidence;
each will be acknowledged and should be addressed to
W. D. Thompson, Room 635, Personnel Office, 1350
Massachusetts Avenue, Cambridge, Mass. 02138

An Equal Opportunity Employer
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- It’s only ,
34 years until
the year 2000.

Make the most of them.

RCA is looking for systems pro-
grammers who can think far ahead
of their time.

Who know that software is still
in its infancy.

‘Who want to influence hardware
design, instead of the other way
around. :

Who want a variety of projects,
not an endless task.

Whose goals are sometimes

August 1966

definite, sometimes vague, chal-
lenged by science fiction, inspired
by science fact.

Who want rewards and oppor-
tunities commensurate with their
worth.

Write to us if you’ve had experi-
ence in language processors, oper-
ating systems, utility systems, or
communications systems.

We also have openings in Sales,

CIRCLE 98 ON READER CARD

Field Systems Support, Product
Planning and Engineering.
Contact Mr. E. B. Schultz,
Dept. SW-9, RCA Electronic Data
Processing, Bldg. 202-1, Cherry
Hill, Camden, New Jersey 08101.

An Equal Opportunity Employer M & F

The Most Trusted Name

in Electronics
®
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% forum

e

The Forum is offered for readers who want fo express their opinion on any aspect
of information processing. Your contributions are invited.

REAL-TIME

MANAGEMENT INFORMATION?

LET’S NOT BE SILLY

Inevitably, as real-time systems assume
an increasingly important role in many
industries, the general business publica-
tions must come to venture into the real-
time world. Last year, for instance, there
was Fortune’s excellent series on “The
Computer Age.” And now we find the
Harvard Business Review, the presti-
gious elder statesman of these journals,
-providing commentary on the subject
in its pages. The May-June issue of HBR
harbors not the genteel and judicious
overview that one might have expected,
but rather a crude frontal assault by
John Dearden on the “Myth of Real-
time Management Information.”

Professor Dearden, who is a sort of
house oracle on information systems at
the B School, thinks that real-time man-
agement information systems are silly.
He says so plainly at the beginning of
his polemic and at the end. He even
says so in the middle.

Things get off to an interesting start
with an assertion that “allegedly, a
real-time management information sys-
tem enables the manager to obtain
complete and up-to-the-minute infor-
mation about everything that is hap-
pening within the company.” The read-
er is left to puzzle out for himself who,
‘besides Mr. Dearden, would make such
a sweeping allegation. Certainly no
responsible real-time system designer,
who has learned to be wary of words
like “complete” and “everything.” Up-
to-the-minute information about every-
thing?

With this for openers, the author
proceeds to identify three characteris-
tics of a real-time system, all irrelevant
to an evaluation of management’s need
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for timely information. He says first that-

“data will be maintained ‘on-line.” in
other words, all data used in the system
will be directly available to the com-
puter—that is, they will be stored in
the computer memory or in random ac-
cess files attached to the computer.”
This statement, of course, blithely ig-
nores the fact that one can provide real-
time management information without
maintaining all data on line. To the con-
trary, most system designers contem-
plate a hierarchy of storage, with only
the most critical data stored in main
memory or direct access storage and
the less critical and more voluminous
files maintained on magnetic tape and
other less expensive media.

Next, Mr. Dearden asserts that, ac-
cording to his view of a real-time sys-
tem, “data will be updated as events
occur.” He does not.perceive that one
can do a splendid job of providing real-
time management information from a
data base which is maintained by off-
line techniques. This is, in fact, exactly
the method by which the central infor-
mation files of several real-time com-
mercial banking systems are updated.

Thirdly, Professor Dearden says that
real-time systems are characterized by
computer-stored information which’can
be obtained on request from a number
of locations at a distance from the place
where the data are processed and
stored”. He thus singles out one of the
most expensive features of certain real-

" fime systems, such as SABRE, but neg-

lects to note that a real-time manage-
ment information system need not nec-
essarily have remote terminals at all.
There are perfectly respectable sys-

tems housed entirely under one roof
and possessing no more than one or
two terminals to provide real-time man-
agement information.

The body of Mr. Dearden’s paper is
devoted to a discussion of several basic
managerial functions and to a consider-
ation of the appropriateness of real-
time systems in supporting these func-
tions. The first is Management Control.
Here, Mr. Dearden somewhat grumpily
concedes that it may be useful to have
a computer available at the time of
the budget review to calculate the ef-
fects of various alternatives suggested
by management” but his previously
defined view of real-time systems leads
him to conclude that usage of the com-
puter in this fashion “is not a real-time
system, since a computer console need
be installed only for the review ses-
sions.” Seemingly, Mr. Dearden feels
that a system cannot qualify as real-
time unless it makes information availa-
ble when it is not needed. Actually, the
hallmark of a real-time information sys-
tem is its responsiveness to managerial
needs, not how many consoles it drives
or how frequently these consoles are
connected on line.

Another management function which
Mr. Dearden analyzes is that of Early
Warning about potentially troublesome
managerial problems. Here he ex-
presses the somewhat startling opinion
that “early warning has not been a
problem in any top management con-
trol system with which | have been ac-
quainted.” One wonders how many of
Mr. Dearden’s executive readers would
concur in this curious judgment.

In considering the management func-
tion of Strategic Planning, the author
concedes “that past data are required
to forecast future events,” but goes on
to complain that “these need hardly be
continuously updated and immediately
available.” Absolutely correct, but the
information is nonetheless needed in
real-time during the planning session.

Personnel Planning is another man-
agement function identified by Mr.
Dearden. In solving problems of per-
sonnel planning, “about the only ad-
vantage” that he can see to a real-time
system “is that information becomes
availoble somewhat more quickly.”
Perhaps the professor is making prog-
ress after all, for one must agree that,
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while this may not be the only advan-
tage to any real-time system, it is an
advantage which is oftentimes of critical
importance in personnel or any other
kind of planning.

Mtr. Dearden concludes his survey of
top management functions by discuss-
ing the applicability of real-time sys-
tems to Operational Control. He says
that “it is very difficult to generalize
about this situation” before going on
to generalize later in the same para-
graph that | cannot believe that there
would be many instances where a
manager would be concerned ‘with
operating problems to the extent that
a real-time information system oper-
ating from his office would be jus-
tified.”

Are you beginning to get the idea?
Set up some straw men in the form of
assertions that no self-respecting sys-
tem designer would utter, then proceed
to demolish them. The notion of the con-
sole in the office is perhaps the author’s
favorite straw man. Either that or he is
genuinely unaware that it is a matter
of the utmost indifference whether a
manager prefers to obtain his real-time
information directly or through staff as-
sistants who operate the consoles.

If you stay with him to the end, Pro-
fessor Dearden offers some fascinating
conclusions. He believes that “there is
little danger of a company president
waking up some morning to find his
chief competitor has installed a com-
puter-based, decision-making system so
effective that it will run him out of busi-
ness.” There are many systems profes-
sionals who hold the opinion that this is
a clear and present danger, particu-
larly in the case of company presidents
who heed the type of counsel provided
by Mr. Dearden.

The author winds things up with what
could very well go down as one of the
most inappropriately chosen analogies
in contemporary business literature
when he compares the development of
real-time systems to that of the auto-
mobile. He says "It would have been
foolish for a businessman to get rid of
his horse-drawn vehicles just because
some visionaries said that trucks would
take over completely in 20 years.”

ROBERT V. HEAD, Manager
Management Information Technology
Computer Sciences Corporation
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To ¢
Programmers

interested in Manned Space
Flights to the Moon and Beyond

Programmers at Bellcomm, a systems engi-
neering contractor of the National Aeronautics
and Space Administration, are applying their skills
to simulation languages and techniques, numerical
analysis, trajectory analysis, information storage
and retrieval, problem-oriented languages, time-
shared systems, monitors, assemblers and com-
pilers, display systems and techniques.

Immediate openings are available in applica-
tions and system programming to work with en-
gineers and scientists in the following areas:

O Lunar Reconnaissance Trajectories

O Apollo Communications System Capability
O Targeting and Trajectories

O Surveyor Approach and Descent

O Space Environment Simulation

O Crew Performance Models

If you're interrsted in a rewarding career in
space, you are invited to send your résumé to
Mr. N. W. Smusyn, Personnel Director, Bellcomm,
Inc., Room 1409-E, 1100 17th St., N.W., Wash-
ington, D.C. 20036. Bellcomm is an equal oppor-
tunity employer.

Bellcomm, Inc.
A Bell System Company
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Ever think of
customizing 8K BOS?

Sure you have.

There are always things you'd like to
do faster, better, more of.

Informatics has increased the happiness
factor at several.installations by modifying
8K BOS for specific applications or

systems requirements. Teleprocessing. File
management. |-O buffering. Results — save
on programming time, operating system
overhead, hardware costs.

Informatics’ great depth of experience
with System 360 operating systems can be
put to work on your problems.

Give us a call. (213) 783-7500. Dick Hill
or Bob Heckathorne.

informatics inc®
5430 Van Nuys Blivd. » Sherman Oaks, Calif.
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when it comes
to computer tape

MAC Panel
lays it on thin

But, not too thinl

Just a uniform, .00041-inch coating thick-.
nessthatassures uniformsignal response
... from edge to edge, from beginning to
end.

This uniformity is the result of MAC's
gravure coating method, and we micro-
scopically inspect every gravure cylinder,
to assure this precise control of oxide
coating. MAC's coating thickness is held
to a tolerance of one millionth of an inch.
Even the polyester base material is ironed
flat to a mirror smoothness—once prior
to coating and then once again after coat-
ing. This super finish assures the best
high frequency characteristics,

coating,

To mention a few more quality control
measures that assure you of uniformly
high standards of tape performance, we
put our oxide blend through eighteen
hours of milling in air tight, stainless steel
vats. A minute less and we couldn't be
sure of achieving uniform particle disper-
sion. To make doubly sure of uniform per-
formance, the oxide blend is filtered to
guarantee a uniform particle size of
.000039 inches.

After coating, electronic temperature and
drying controls in our multi-stage drying
ovens scientifically maintain a delicate
balance between bonding agents, oxide
and other ingredients. It's a slow, inside-
out drying process to assure thorough

MACPAN

=

EL COMPANY - High Point, North Carolina

hardness. In addition, our chemists insist
thatthe airin the drying ovens be as pure
as humanly possible. So, three miles of
filtering agents do the job in a highly
specialized and efficient air purification
system. ’

All of these quality control measures are
routine at MAC. And they start in the re-

ceiving room, where base materials, oxide

resins, and other materials are closely

inspected for uniform quality by chemists

and lab technicians. It all adds up to one

thing: Only MAC Panel can guarantee

uniformity of tape performance, because

only MAC Panel guarantees uniformity of
quality control at every step in the manu-

facturing process.

MAC PANEL MANUFACTURES HEAVY-DUTY COMPUTER TAPE- FULL-WIDTH TESTED AND GUARANTEED AT DENSITIES THROUGH 1600 BPI
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Do you qualify
for this prize?

Our new FX-18 Core Memory isn't
for everyone. It's for the systems
designer who needs 200,000 to
2,000,000 bits of storage—too
little for a full scale mass memory,
yet too much to justify the cost of
stringing a flock of small units
together. If you're in this select
group, your prize can be a saving
of up to 30% on your memory
system costs.

Storage capacity of the FX-18 is
16K words x 32 bits and it's a true
16K four area format, not a patch-
work of 4K word modules. This
permits significant improvements
in signal-to-noise ratio over that

available with conventional single
area techniques used in 4K sys-
tems. Full cycle time for the sys-
tem is 8 microseconds; Y2 cycle
time is 5 microseconds. Access
time is less than 4 microseconds.
Included as standard on the FX-18
are both the address and data reg-
isters, logic and drive power sup-
plies, also timing and control logic.
Optional features provide a wide
variety of address and operating
modes for optimum flexibility.

We call the FX-18 a “small” mass
memory because it fills the gap

.between the standard 4 thousand

word units and large mass memo-
ries of 5 million bits or more. But
here’s the clincher. It's available
at mass memory prices, between
3 cents and 4 cents per bit, and
you don't have to buy 5 million
bits worth.

If you've been intrigued by mass
memory prices, but don't need the
large capacity required to get the
price down, then you qualify for
the FX-18. Write for Bulletin 1087.
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