





















































































































































































































































These gentlemen
prod us,
promptus and
second-guess Us.

-And we like their style.

Because they’re IBM customers helping us improve
IBM systems.

They belong to a user group—an organization
whose members use IBM systems. The purpose? To
exchange knowledge and experience and programs.

But user groups do a lot more—things that benefit
every IBM customer. They discuss and evaluate IBM
equipment and programs. And they let us know
what they think about them. They tell us what they
want and where we can do better.

And we respond...as we did with PL/1, GIS and
ASP. Take PL/1—a user-oriented language devel-
oped in cooperation with two user groups—SHARE
and GUIDE.

Itincorporates many of their suggestions for making
PL/1 a more efficient language for both scientific
and commercial applications.

From helping improve conversion aids and educa-
tion programs—to writing and documenting new
application programs and making them available
through a customer-contributed program library—
organizations like SHARE, GUIDE and COMMON
are vital forces in the computer arts. They are pio-
neers. And as such, they can be pretty demanding—
on themselves and on IBM.

That's fine with us—because as we fulfill their
needs, everyone benefits.

IBM.
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for ALL of your
plastic card needs

The increasing demand for plastic credit
and identification cards can only be met
with automated equipment that produces
cards of all types...in volume quantities,
rapidly, and at a low cost per unit.

Only Dashew can provide this service. The

Dashew 465 Datab is the world’s

fastest t tic bossing, stamping,

and code punching system. Utilizing

punghed tabulating cards as input, the

465 can selectively emboss, print, and -
code punch plastic cards containing vary-

ing information, and output them in

quantities up to 3000 per hour.

Dashew’s total capability is unmatched in
the industry; your plastic card problems
can be handled from design to mailing.
This single-source responsibility means
reduced handling, maximum security of
. records, and greater speed and efficiency.

No matter where you are, Dashew is only
a ’'phone call away. Service centers are
" conveniently located in Los Angeles, Chi-
cago, and Toronto.

Remember — Dashew, and only Dashew, is
your one complete source for plastic card
service!

DY

MACHINES

[ Santa Monica — 2219 Main Street 213-392-3984 ]

[ Chicago — 319 North Albany Street 312-533-1400 ]

l Toronte

90 Therncliff Park Drive 416-421-9585J
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new products

be justified.” System consists of trans-
port assembly, manual control unit,
and a read-write electronic package.
It is compatible with IBM 729 and
2400 series systems; formats utilizing
%- or l-inch tape are also available,
compatible with T1ac (Texas Instru-
ments 21-channel). POTTER IN-
STRUMENTS CO., INC., Plainfield,
N.Y. For information:
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data recorder

For users of unattended digital re-
corders with size and weight limita-
tions, the Model SDR scientific data
recorder weighs only 4 lbs., including
record electronics and reusable tape
cartridge, and is capable of fitting an

envelope size of 5.8” diameter x 6”
long. Unit can record up to 50K
characters at 12 cps on %” 7-track
mag tape; is available with plug-in
printed circuit cards for mounting
flexibility. DACOL DIV., HERSEY-
SPARLING METER CO., Los An-
geles, Calif. For information:
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media conversion’

MARK II mag and paper tape station
has paper-to-mag tape or mag-to-
paper tape transfer; transmits 5, 6, 7,
or 8 levels at speeds up to 1000 cps,
and receives 5, 6, 7, or 8 level codes.
Unit punches up to 150 cps, reads or
writes on 7- or 9-channel mag tape
at up to 75 inches/sec. Station is
included in family of media conver-
sion equipment featuring many com-
binations of peripheral and communi-
cations equipment with appropriate
interfaces. Media Conversion/Data
Terminal family complies with EIA
specs RS 232B, Western Electric
801B, and Bell and Western Union
modems. COMPAT 'CORP., Hicks-
ville, N.Y. For information:
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recorder buffer unit

Buffer unit increases incremental re-
cording rates of PI-1200 recorder to
1200 asynchonous cps at 800 bpi

density. At 556 bpi, unit will write
800 cps; 600 cps is possible at 200
bpi. The PI-1200 recorder can oper-
ate at 2 or 4 ips, stopping the tape
on a character. Additional features
are a 50 msec gapping time, vertical
and longitudinal internal parity, high-
acceleration DC capstan servo, and
integrated solid-state signal electron-
ics throughout. PRECISION IN-
STRUMENT CO., Palo Alto, Calif.

For information:
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digital interface

Model 6810 digital interface, utilized
with Mod 6550 Omnigraphic Plotter,
provides a plotting system capable of
operations from either analog or digi-
tal data. Analog sensitivity is variable
from 1 mv to 10 volts/inch with a
constant 100K ohm input impedance.
Digital input is 10-bit binary or 3-
digit BCD. System accuracy is 0.2%
at slewing speeds up to 40 inch/sec.
HOUSTON OMNIGRAPHIC CORP.,
Bellaire, Texas. For information:
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disc memory

Model MDM-12 random access head-
per-track disc memory has capacities
up to 2,112,000 bytes; transfer rate
is 125,000 bytes per second. The unit

has eight-track flying heads with up
to 64 data tracks per disc surface;
average access time is 17 msec. Avail-
ability is three months. COMPUTER
ACCESSORIES CORP., Goleta, Calif.

For information:
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buffer memory

Television display buffer memories
provide storage up to 67,000 bits at
2 MHz bit rate. Recirculation rate is
33 msec at the standard 30-per-sec-
ond refresh rate. Package consists of
four magnetostrictive delay lines with
read-write and re-timing electronics.
Separate interface board matches buf-
fer electronics with external system

DATAMATION



logic. DIGITAL DEVICES, INC,,
Long Island, N.Y. For information:
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analog memory

Model 420C anaLok memory has
small signal bandwidth from DC to
150HKz; hold accuracy is better than
+0.05% of full scale for infinite time
period. The aperture error is less than
100 nsec, with acquisition time of 6
usec. In hold mode, hybrid circuitry
consists of memory capacitator, re-
charge circuit, digital clock and out-
put buffer amplifier. Holds up to 16
channels. CONTROL DATA CORP.,
La Jolla, Calif. For information:
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contour plotter

Giving permanent 3-D plots of time,
frequency and amplitude relationship
of signals, the ST-701 Spectral Con-
tour Plotter plots amplitude in closed
contour lines as well as varying shades
of grey. Either logarithms or linear

Units are now being used for medical
applications to diagnose heart ail-

ments (upper photo, normal heart
beat; lower photo, abnormal heart
beat), and are designed for use in
communications, signals propagation,
geophysics and noise and vibration.
NORTRONICS DIV., NORTHROP
CORP., Needham Heights, Mass. For
information:
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magnetic tape

Micro Media 25 is mag tape with
an “ultra-thin gauge” which “will re-
duce the amount of storage space re-
quired for data by a factor of four” as
compared to tape now in the market.
An 8%-inch reel will hold 4800 feet
of tape. Written at 1600 bpi, more than
829 megabits can be sorted on it. The
tape has a one-quarter-mil tensilized
polyester base with a thin magnetic
coating and is said to be less suscep-
tible to signal drop-outs and other
errors. MAGNETIC MEDIA CORP.,
Mamaroneck, N.Y. For information:
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printing balancing tabulator
Model 907 tabulator gives numeric
listing or totals-only tabulations in
punched cards at speeds of 200 cards/
minute. A printout is provided for
comparing individual amounts
punched in cards with original figures
in source documents. Eight print po-
sitions are available for indicative
data, four print blanks give “totals”
capacity of eleven. places. Available
immediately; sold OEM in the U.S.
INTERNATIONAL COMPUTERS
AND TABULATORS, LTD., London,
England. For information:
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strain gage calculator

The RC-301 is a portable analog com-
puter that provides direct, in-line
digital readout of complicated strain
gage rosette calculations. It reported-
ly takes a minute or two to feed in a
stress problem and get the answer.
Seven basic solutions for 2- and 3-
element rosette strain gage problems

are provided by the 24-pound unit.
Although designed primarily for use
with Budd MetalFilm 3-element delta
(60°) or rectangular (45°) strain
gage rosettes, the calculator can be
used with any 2- and 3-element bond-
ed resistance gages. THE BUDD
CO., INSTRUMENTS DIV., Phoenix-

ville, Pa. For information:
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scientific software

An extension to SSP/360 Version 1,
currently available, is Version 2, which
adds some 70 subroutines to the orig-
inal 122. Included is the Cooley-Tukey
algorithm for Fourier series analysis,
used to describe wave patterns as a
combination of simple sine and cosine
waves. The Version 2 software is
scheduled to be available in the first
quarter of '67. IBM DP DIV., White
Plains, N.Y. For information:
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data set

The Modem 4400 is a data transmis-
sion device that reportedly reduces
cost by eliminating the need for spe-
cial line conditioning or equalizing
needed for high-speed transmis-
sion over voice-grade lines. Instead of
using the full bandwidth, it uses only
an 800-cycle bandwidth to transmit
at 2400 bps; simultaneously, the same
3 KC line can carry up to six chan-
nels of teletype -circuits. MILGO
ELECTRONIC CORP., Miami, Fla,

For information:
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Your
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Fights
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caribbean caper

IEEE

PATTERN RECOGNITION

WORKSHOP

From October 24 through
26, 1966, a group of 52
eminent workers in the field
of pattern recognition at-
tended the 1EEE Pattern Recognition
Workshop held in Puerto Rico. Tech-
nical difficulties at the originally
scheduled site of the workshop in Fa-
jardo forced a move on the first day
to another site in Dorado. Despite this
inconvenience, a diligent and con-
scientious group met into the nights
of Oct. 24 and 25 and concluded the
workshop on schedule on the 26th.

The reason given for holding this
workshop was “to provide a stimulat-
ing atmosphere for informal discus-
sions of key problems and recent ac-
complishments at the forefront of the
state-of-the-art . . . to give a mean-
ingful perspective to the subject . . .
from operational systems to basic
mathematical  theories.”  Although
every aspect of this indistinctly
bounded field was not covered—for
example, speech and image recogni-
tion were rarely mentioned—and more
time was allotted to formal lectures
than "to informal discussion, these
stated objectives were largely met.
Whether or not much progress was
reported at this workshop is a judg-
ment difficult to make. Progress since
when? For one thing, this workshop
was the fourth three-day meeting held
on essentially the same topic in five
months! Nevertheless, both accom-
plishments and problems were re-
ported and discussed.

Before reporting on the substantive
content of the workshop, it may be
well to indicate briefly what “pattern-
recognizers” work on and what their
+problems are.

Applications. To have a machine
read a FORTRAN code written in your
handwriting or mine; or listen to a
human voice and identify the talker;
or examine a fingerprint and identify
its owner; or read a composition writ-
ten in any font in one natural lan-
guage and translate it to another; or
read an electrocardiogram and from it
determine abnormality; or read a
weather map and from it predict
weather; or read a chessboard and
from it determine the next move; or
scan a photograph or a natural view
and pick out an airfield or tank—
these are all examples of applica-
tions in the field of pattern recogni-
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tion by machine. (It may here be
noted that patterns are not at all
what we want recognized—objects or
events are. Probably this field is mis-
named “pattern-recognition” because
ordinarily sensors and transducers
somehow represent the object or
event to be recognized by a set of
characteristics, called the components
of a pattern vector, and then the ma-
chine recognizes the object or event
by classifying this pattern vector.)
Machine-design problems. Except
for a few character readers, there are
few “pattern-recognition” machines on
the market. In most applications, two
common unsolved problems are: (1)
to find a comprehensive set of dis-
tinguishing characteristics constituting
the pattern vector by virtue of which
a suitably designed classifier can, with
acceptably small error, recognize the
object or event; (2) to design the
classifier, given only a set of sample
pattern vectors and their classification.
Few analytic procedures are known
for solving either of these design prob-
lems. Commercial machine manufac-

turers of optical and magnetic-char-.

acter readers use empirical design
procedures.

A workshop differs, in principle,
from technical conferences. Workshop
participants presumably let their hair
down and feel free to say what’s on
their minds, are unafraid to present
and struggle with “half-baked” ideas,
and to bare their souls, so to speak.
Obviously, the anonymity of such go-
ings on must be respected, or future
workshops would be imperiled. Thus,
people will not be named in the fol-
lowing report—not because all partici-
pants would insist on anonymity, but
in order to honor the spirit of the
enterprise. This policy also provides
this reporter with an excuse for not
reporting on “everything” that went
on, but only on those topics of prob-
able interest to DaTamaTION readers.

technical

The opening talk on the present
state of the art of optical character
recognition machines was excellent. It
was so all-inclusive that several
speakers indicated later that what
was said in it was what they intended
to say. Covered were computers, read-
ing, sensing, and scanning, recognition
logic, fonts, applications, and new de-

velopments. The speaker, a commer-
cial, hardware-oriented man whose
company makes optical character
readers, is impatient with theorists. His
outlook is practical-and refreshing,
especially since most attendees and
workers in the field are in R & D.
Among the surprising things he said
were: it is no more difficult or expen-
sive to read optical characters than to
read marks; he could design conven-
tional reading equipment having an
error rate in reading fixed font, fixed
position labels of 1 in 105%; the cost
breakdown of a typical reader is as
follows: one-fourth for the reading
equipment, three-fourths for paper
movers, format control, buffers and
housekeeping (“when the bankers
chose a single line reader, they saved
a lot of money”); and no one makes
a good letter feeder. He believes that
the main problem to be solved in op-
tical character recognition is not the
extraction of features by machine, but
mask-making or feature extraction and
weight assignment by man.

Interesting comments about zip
codes were made in the course of the
discussion. on character readers.
Among the objections to the zip code
were: (1) there is no redundant digit
for checking; (2) no system involving
200 million people can be made to
work right in the first place, nor can
one modify it under such circum-
stances; and (3) zip codes cannot be
used for local sorting.

A speaker also complained that the
typical customer of optical character
readers, like the early computer user,
does not know how to specify ac-
curacy. He thinks of a reader merely
as a fast keypunch and hence has not
prepared himself either to specify or
to use this:new device.

The IBM optical reader at the
Social Security Administration, it was
reported, replaced 150 keypunch
operators. It has an error rate of bet-
ter than one error in 1,728 characters,
which is the average human key-
punch error rate. He thus found that
the square root of the product of the
reject rate and the substitution rate
was an especially useful figure of merit
for his machine.

A lucid and enthusiastic descrip-
tion of GE'’s experimental holographic
work was given. The speaker pointed
out the not-surprising limitations of
holograms in character recognition,
but made the surprising assertion that
holograms were especially good for
use in distinguishing fingerprints. He
said the GE machine had made finger-
print distinctions that the FBI had
failed to make.

The bulk of the conference was
taken up with discussions of theory
and of experiment. Theorems are the
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At Benson-Lehner...

For Computing it’s the 1130

For On-Line Plotting it’s the B/L 305
1130 Users—Here’s Why...

"',‘INEXPENSIVE GRAPHIC CAPABILITIES

EXPERIENCE...

check our users list

cOMPATIBu_rn(_, . e

all B/L mcremental plotters compatnble wnth IBM 1130 mterface

PU RCHASE/LEAS,E._@_

$6,500 total cost, or $325 per month S

IMMEDIATE DELIVERY... |

B/L hardware/software for 1 130——as well as other computers '
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SLASH

- DIGITAL
DATA
HANDLING

- DIGI-STORE® DS-2

DIGI-STORE® DS-2 is a bidirec-
tional, incremental magnetic tape
unit offering these advantages. ..

e Speeds up to 333 characters per
second. -

e Operates in either read or write
mode—can replace both tape punch
and reader.

e High reliability — all-solid-state
circuitry — only one moving part
during operation. .

e Handles any code up to 8 levels.
e Eight times more packing density
than paper tape — less tape bulk—
no chad.

e Less tape handling cost — DS-2
tape can be reused thousands of
times. -

e Compatible with conventional
paper tape data handling systems.

e Interface logic available to suit

individual requirements.

e Two DS-2 units — one operating
in the read mode, the other in write
—team up to make the Trak Buffer-
Store for use whenever a device of
variable data storage capability of
1000 ch/ft. is needed.

WRITE FOR COMPLETE DS-2 DATA

TRAK ELECTRONICS
COMPANY, INC.

59 Danbury Road « Wilton, Conn.
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IEEE WORKSHOP . . .

desired products of theoretical work.
Tested hypotheses are the desired
product of experimental work. An im-
portant and surprising theorem was re-
ported. It says, in effect, that certain
disconnected figures are in principle
unrecognizable by simple alpha per-
ceptrons.

In the only paper with a seemingly
imminent application—identifying dis-
orders from electrocardiograms direct-
ly—the speaker described how to ob-
tain polynomial discriminant functions
from estimates of probability densi-
ties.

A progress report was given on a
project for reading hand-printed rFor-
TRAN coding sheets. The objective of
the enterprise is to read individual
characters accurately to 90%, and
with the aid of the FORTRAN syntac-
tical rules to read code as accurately
as a keypunch operator can copy it.

An experimental computer program
for recasting photographs of objects
in three dimensions into line drawings
of various views and hidden lines was
reported on. One of the few papers
proposing problems rather than solu-
tions was given by a researcher who
is  wondering how, among other
things, to design a machine to recog-
nize, say, drawn ﬁgures that are non-
sensical. For example, how to recog-
nize that, in a circuit diagram, there is
a dangling resistor one of whose ends
is not connected to anything.

Just as skeTcHPAD is useful, espe-
cially because it has a syntax of
straight lines and circular arcs, so
should we have a syntax of a picture
language useful for sketching a pic-
ture from a description, insisted one
attendee. :

A description was given of the ob-
jectives and plans of an MIT project
for viewing up to about 20 different
three-dimensional objects using high-
resolution television signals as input
and providing a mechanical hand to
manipulate these objects in accord-
ance with instructions given by a com-
puter program. This is one of three or
four robot projects being undertaken

in the U.S. at this moment.

polemical

The field of pattern-recognition is
not without its feuds, as was seen at
the workshop. Readers familiar with
the now moribund feud between the
digital computer and analog computer
sects will appreciate the flavor, if not
the substance, of the feud between
the two denominations: perceptronism
vs. programming heuristicism, or—to
use the irreverent vernacular—parallel-
ism vs. sequentialism. . . . In re-

sponse to a question from the floor
about the application to which a
speaker had put his work, he replied
bluntly that it served to earn him a
Ph.D. degree.

An equipment manufacturer ques-
tioned the utility of the work of an in-
dustrial researcher working on the
recognition of characters by a machine
having 95% accuracy.. The manufac-
turer said that to accomplish such an

objective would not be useful. The .

researcher replied that he did what
he was doing because he enjoyed it.

To which the manufacturer added
complainingly that the researcher had
an expensive hobby, and that in his
opinion there were more important ob-
jectives than a 95% accurate character
reader to which bright Ph.D.’s could
apply their talents.

. Feuding schools of thought con-
tinued their senseless war. One re-
searcher, in reporting on his computer
program for a particular type of pat-
tern recognition, challenged the other
school to do such a task . . . One
researcher was accused of setting a
low standard of scholarship in the field
because he apparently was duplicat-
ing work reported on in the literature
and of which the researcher was ac-
cused of being unaware. Ironically, in
defense of the accused researcher, the
point was made that the literature in
the field is so badly and sloppily writ-
ten that reading it would not serve
to enlighten anybody on the work.

One attendee remarked privately to
this reporter that people in pattern
recognition weren’t making rash prom-
ises any more although the field of
time-sharing graphics was in the
blithering mouth stage.

conclusion
Some remarks were made about why
progress in the field was disappoint-
ing. Some wondered. whether or not
the problem was well enough defined
—or the customer too demanding. It
was observed that 10 years ago it was
expected that the hard problems
would be in theory, not in. engineer-
ing, but it turns out that the theoret-
ical approach is disappearing and
recognition logic is in fact empirical-
ly designed. A suggestion was put for-
ward that perhaps there are things
that cannot be done in principle—
that there are unrecognizability
theorems—and this might be the rea-
son for failure. One participant ob-
served that it is time to abandon the
single-minded perception approach
in recognition and the single-minded
parsing approach in language trans-
lation simply because we ought to real-
ize that a decade of hard work with
them has been fruitless.
—Lours FEN
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'DATA/620A

the system computer
built to match

DATA/620A matches your system.
The DATA /620A was conceived and designed
as a system computer, and has built in features for

integrated information, control, or
processing applications. Features
include — independent GP memo-

ries — two memory access channels -

standard — party line I/O commu-
nication for time sharing — exclu-
sive Micro-Exec — six types of I/O

facilities— power and thermal

failure protect.

DATA/620A matches your
engineering. Designed with
enough flexibility to work in most
systems, the DATA /620A has over
100 machine commands — 9 hard-
ware registers — 16 or 18 bit

words — 1.8 usec core memory — O to 12 v. logic
levels — standard rack mounting and front access
to the entire computer.

DATA/620A matches your
budget. Designed for effective use
in today’s systems, the DATA /620A
is economical to purchase, program
and use. Includes 8192 word
memory, hardware multiply and
divide, extended addressing, ASR
33, cabinet. Software includes
FORTRAN, Assembler, Aid, Main-
tain, all open ended. Over 50 field
proven installations — 60 to 90
day delivery. Total cost, $30,900.

For more information on thé DATA/620A4,
write or call:

DATA MACHINES
1590 Monrovia Avenue, Newport Beach, California Telephone (714) 646-9371 TWX (714) 642-1364
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Division of DECISION Control, Inc.
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At the System Development Corporation, career
growth for our programmers takes place in a diver-
sified, systems-oriented atmosphere, with special
emphasis on inter-disciplinary teamwork. Our pro-
grammers work in close rapport with engineers,
systems analysts and human factors scientists to
create, develop, install and evaluate major software
systems in the national and public interest. Large-
scale defense systems; space programs; education,

;
f
J

21.302

law enforcement, social, health and urban projects
are but a few of the current challenges facing our
professional staff. 0 SDC focuses on the individual;
advancement is based on performance. O If you're
a qualified computer programmer with an eye to
personal and professional growth, please send your
resume—including salary history—to Mr. F. C. Aaron,
System Development Corporation, 2402 Colorado
Avenue, Santa Monica, California 90406.

SYSTEM DEVELOPMENT CORPORATION

CIRCLE 303 ON READER CARD

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

LINEAR PROGRAMMING SYSTEM: Bro-
chure describes software designed for
the IBM 360 and includes optimiza-
tion, report writing, matrix and report
generation, and parametric program-
ming. HAVERLY SYSTEMS INC.,
Denville, N.J. For copy:
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DESK TOP COMPUTERS: Brochure dis-
cusses the economics of the Matha-
tron and includes information cover-
ing add-on peripherals for page print-
ing, paper tape I/O and expanded
memory., With applications for scien-
tists, engineers, statisticians and civil
engineers, these computers have spe-
cial prewired programs for automatic
solution of frequently used formulas.
MATHATRONICS, DIV. OF BAR-
RY WRIGHT CORP., Waltham,
Mass. For copy:
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DISPLAY SYSTEMS: Digital system for
use with laboratory spectrophotom-
eters and related instrumentation are
the subject of four-page bulletin.
Specifications and special features are
discussed and modular components
that provide integrated readout, print-
out or calculating capability are indi-
vidually described. BECKMAN IN-
STRUMENTS INC., Fullerton, Calif.
For copy:

CIRCLE 142 ON READER CARD

CORE MEMORY STACKS: Four-page
brochure explains 30-mil core mem-
ory stacks with configurations from
1, 2 or 4 bits and capacities from 256
to 16,384 words for 4-wire coincident
current, 30-mil arrays and cycle times
of 1.25 usec. Standard word lengths,
bit lengths, dimensions and frame
stacking for arrays are specified.
ELECTRONIC MEMORIES INC.,
Hawthorne, Calif. For copy:
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RE-ENTRY PAYMENT COUPONS: Eight-
page booklet describes kinds of cou-
pons that can be processed in Micr
equipment, the variations possible ac-
cording to the type of account being
serviced, and on-premise and off-
premise ways in which coupons can
be prepared. Type of coupons best
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suited for installment, club and mort-
gage accounts that can be processed
are also described. ALLISON COU-
PON CO. INC,, Indianapolis, Ind.
For copy:
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BUSINESS PROGRAMMING SYSTEMS:
14-page brochure describes SDS
cooL and other business-oriented
programs provided for the Sigma 7.
Features of the coBorL-65 package,
such as report writer, sort verb, table
handling, mass storage and segmenta-
tion, are included. Also summarized
are a generalized sort/merge capabil-
ity and a 1400 series simulator pro-
gram. Interaction of these programs
with the Sigma 7 processor are illus-
trated, and the general cosoL philos-
ophy discussed. SCIENTIFIC DATA
SYSTEMS, Santa Monica, Calif. For

copy:
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D-A CONVERTERS: Series has up to 512
channcls with word lengths from 8 to
15 bits and full scale accuracies of
*0.05% and =0.01%. Eight-page
brochure details specifications, de-
scription of operation, I/O circuit
characteristics, model identification
tables with descriptions of options and
mechanical dimensions, REDCOR
CORP., Canoga Park, Calif. For copy:
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GLOSSARY: Process computer terms
are defined in 21-page book. GEN-
ERAL ELECTRIC CO., PROCESS
COMPUTER BUSINESS SECTION,
Phoenix, Ariz. For copy:
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DIGITAL RECORDING SYSTEM: Three -
digital magnetic tape recording sys-
tems designed for geophysical, mobile
and shipboard field recording appli-
cations are described in catalog. Units
are IBM-compatible for 7- and 9-
channel (IBM 360, ascu) tape for-
mats. Units equipped with 21-channel,
dual gap head assemblies (TIAC com-
patible) are also described. Standard
recorders provide three selectable tape
speeds from 15 to 150 ips at 800 bpi

URS needs data systems analysts, operations research analysts 4mi|itary i
analysts mathematluans and systems and appllcataons programmers ,

NO TWO JOBS ALIKE.

' s

URS has grown for 15 years, and yet retains
an environment in which the contnbut:on of

each md/wdual is unique and important.

.

Indmdual effort comes first.

URS Systems Centers are engaged ‘in system de5|gn program

‘ming, and information processing operatlons in the United States and

~other parts of the world. (In add|t|on our.Research Center performs
research and development in the physncal scxences and engineering. )

‘Are you currently engaged in systems desngn or programmlng m thef

following areas?

Simulation .« Logzst/cs . Management /nformatton systems .
Computer programmmg azds, languages and appllcat/ons

If you have such quallflcatlons and are mterested in.a posmon offering
-professional growth and compensatlon based on your effort, send your. .

mqwry or resume to

URS" ]

CORPORATION

+1811 Trousdale Drive

Burlingame, California 94010

*Stilt known: to-some of our older friends -as. Broadview (BRC), United Research: Services:(URS), and various

~other aliases reflecting .a spirit.of ‘experimentation.

AN EQUAL‘OPPORTUNITY EMPLOYER—BY CHOICE!

CIRCLE 304 ON READER CARD

89




MANAGEMENT
CONSULTANTS

INTERNAL

® Are you now doing management consulting for a major
consulting or industrial firm?

® Have you done this kind of work in the past five years?
® Are you knowledgeable about management’s information needs?

® Have you developed management information systems?

IF SO . . . you should be interested in our new and expanding department
providing consulting and systems services within our rapidly growing
chemical- complex. Opportunities open now cover a wide range, from
manager to analyst. Locations are in New York and divisional field cities.
Here are some of the key positions . . .

MANAGER-MANAGEMENT
INFORMATION SYSTEMS

A challenging, diversified management job directing a professional consulting staff that
combines the talents and techiques of management science, financial analysis, operations
analysis and systems development to focus on defining management information needs
throughout our broad-based chemical business. The Candidate for this position should be
a businessman first, and a systems man second. He should have ten years of experience
identifying ways and means of maximizing efficiency and profitability and improving
management effectiveness in manufacturing, sales, distribution and accounting. A BS in
business or Chemical engineering is a necessity, and an MBA is preferred.

SYSTEMS CONSULTANTS

If you are a step away from supervising your own department, we have assignments to
help you grow whether your background includes:

Experience in independent or internal management consulting along with solid back-

ground in planning and control systems, profit planning, profitability analysis, pro-

duction control, distribution management, cost systems or sales and market analysis
—OR—

Experience in conventional, but significant, systems design and implementation involv-

ing computers and data communications facilities in a broad range of applications,

particularly in the chemical industry

Experience in the technical applications of computer and communications hardware

that will permit expert evaluation and guidance in the areas of computer center

operations, programming and administration of systems activities.

SYSTEMS ANALYSTS

An opportunity to work independently, in most cases, in guiding and aiding our diversified
operations in the development, implementation and review of commercial computer and
non-computer systems. An advanced degree is preferred, and a candidate should have three
to five years’ business oriented experience in inventory control, cost accounting, sales
analysis and similar areas.

We could describe these positions in much greater detail, but what we really want is the
opportunity to explore with you these unique positions in a personal interview. If you have

the qualifications, send us a complete resume and salary history. We will contact you re.
garding an interview, at your convenience, and where possible, in your geographic area.

L. H. SNYDER, DEPT. 3338

Mobil Chemical Company

150 East 42nd St., New York, N.Y. 10017

An Equal Opportunity Employer/ A Plans for Progress Company
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new literature

packing density. POTTER INSTRU-
MENT CO. INC., Plainview, L.IL,
N.Y. for copy:

CIRCLE 148 ON READER CARD

ON-LINE INTERACTIVE DISPLAYS: De-
scribed in 35-page book are three in-
teractive programming systems using
displays as communication channels
by which man and machine can en-
gage in a dialog and solve problems.
Information provided in the display
enable the user to steer and control
the step-by-step progress of the pro-
gram. Cost: $2; microfiche $.50. AD-
640 652. CLEARINGHOUSE, U.S.
DEPT. OF COMMERCE, Springfield,
Va. 22151.

MANAGEMENT REPORT SYSTEM: Book-
let contains information on how users
may improve machine and personnel
efficiency while providing secondary
functions such as automatic billing of
customer and requisitioning depart-
ments. Four typical management re-
porting formats are presented and in-
clude monthly computer utilization,
daily machine usage, data center com-
parison, and monthly dp charges.
CYBETRONICS INC., Waltham,
Mass. For copy:
CIRCLE 149 ON READER CARD

DIGITAL SYSTEMS: Functional details,
block diagrams and photographs de-
scribe multi-point temperature logging
and control system, an integrated dig-
ital data printout system, a 3-axis co-
ordinate digitizing system, and digital
and A-to-D applications. WANG LAB-
ORATORIES INC., Tewksbury, Mass.
For copy:
CIRCLE 150 ON READER CARD

COMPUTER INSTALLATIONS: Brochure
simulates a coast-to-coast flight in
which a dozen representative NCR
315 installations are visited. Installa-
tions range from retail stores to govern-
ment. Included with each installation
are units, model and description. THE
NATIONAL CASH REGISTER
CO., Dayton, Ohio. For copy:
CIRCLE 151 ON READER CARD

TAPE MAINTENANCE: Booklet looks at
tape from the financial view and con-
siders the expanding library, replace-
ment tape, tape life, obsolescence,
computer safeguards, the problems of
waste and their solution. GENERAL
KINETICS INC., Arlington, Va. For
copy: .
CIRCLE 152 ON READER CARD
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“Some people think computing
is an extracurricular activity...

that’s nonsense.
At TRW, computing is a career.”

Eldred Nelson, Technical Director, Computation and Data

Reduction Center, TRW Systems

Make computing science your career
at TRW, where we deal in the logic
of obtaining numerical solutions to
diverse technical problems: trajec-
tories for space missions and actual
space flights, post-flight analysis,
spacecraft checkout and orbit moni-
toring, thermodynamics of spacecraft
heating, aerodynamics of re-entry,
structures of spacecraft and missiles,
automated design of electronic
circuits and mechanical systems,
information retrieval, analysis of
antisubmarine warfare systems,
development of civil applications of
information systems, and new com-
puter software systems for time-
sharing.

Specifically, we are looking
for:

DATA SYSTEM PROGRAMMERS/
ENGINEERS

To evaluate, design, and implement
computer-based systems for real-time
acquisition and processing of
telemetry and instrumentation data.
Prefer several years' experience in
computer programming, system
design or logic design for telemetry,
instrumentation, or communications
applications. Degree in physics, math-
ematics, or engineering is required.

SCIENTIFIC PROGRAMMERS /
ANALYSTS

To analyze, program, and debug com-
puter solutions of problems arising in
missile and space vehicle engineering
such as guidance and mission plan-
ning, space kinetics, spacecraft dy-
namics, thermodynamics and fluid
dynamics, and re-entry and propul-
sion physics. Prefer degree in mathe-
matics, physics or engineering with
2 to 7 years of related experience.

REAL-TIME PROGRAM DESIGNERS

Assignments include real-time pro-
gramming, programming data display,
and man-machine interface specifica-
tions and system verification. Also,
design and implement management
software configuration techniques to
large-scale systems. Technical degree
and 2 to 7 years' experience in data
management studies, information re-
trieval, or graphics.

COMPUTER ANALYSTS/ENGINEERS

To work in the development of a
large-scale, remote access, time-
sharing system. Current requirements
are in the areas of information
storage and retrieval, time-shared

systems, display systems and tech-

niques, and computer-aided design.
Requires degree and at least 2 years’
related experience.

DATA PROCESSING AND
ANALYSIS PROGRAMMERS

Problems include all phases of scien-
tific, engineering and medical data
processing and analysis. Current areas
of emphasis: range tracking, anti-
submarine warfare, medical informa-
tion retrieval, and statistical analysis.
Requires degree in engineering, math-
ematics or the physical sciences with
a minimum of 2 years' programming
experience.

ADVANCED APPLICATIONS
PROGRAMMERS

To solve probléms in the design of
computers, electronic components,
and physical subsystems, using the
digital computer for simulation. Many
of the problems will involve the use
of modern on-line graphics. Requires
degree in mathematics, engineering,
physical sciences, or operations
research.

Send your resume to Jim Adamoli,
Dept. EE, TRW Systems Group, One
Space Park, Redondo Beach, California

TRW is an equal opportunity employer,
male and female.

We need people who can
solve problems, who are
innovators. This is how
TRW looks at computing.

TRW

TRW is 60,000 people at 200 operations around the world, who are applying advanced technology to space, defense, automotive, aircraft, electronics and industrial markets.

Openings in L.A., Houston, Wash., San Bernardino & Sunnyvale.

February 1967

CIRCLE 308 ON READER CARD

91



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
desigr, instead of the other wav
arou 1. ;

W 0o want a variety of proje:ts,
not .:n endless task. :

Whose goals are sometimes deh-

92

It’s only
34 years until
the year 2000.

Make the most of them.

nite, sometimes vague, challenged
by science fiction, inspired by sci-
ence fact.

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

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

We also have openings in Sales,

CIRCLE 306 ON READER CARD

Field Systems Support, Product
Planning and Engineering.

Contact Mr. E. B. Schultz, Dept.
SW-21, RCA Electronic Data Pro-
cessing, Bldg. 202-1, Cherry Hill,
Camden, N.J. 08101.

An Equal Opportunity Employer M & F

The Most Trusted Name
in Electronics

DATAMATION



look ahead
(Continued from page 19)

STACK OF COMPLAINTS
AGAINST IBM

UNIVAC EXECUTIVE
READY FOR PROMOTION

RUMORS AND
RAW RANDOM DATA

February 1967

will be ASR 33's and 1050's. They're planning to have
Fortran IV and Cobol, both in the conversational mode,
and charge differently for business and scientific
work ... Mainly according to CPU time used, not
terminal hook-up time, says Jim Foust, Jr., president.

The complaint of service bureaus that universities
with educational discounts are undercutting their
prices are among those aired to the Justice Dept.,
part of the anti-trust charges being toted against IBM.
Others relate to pricing, the delivery of equipment in
non-sequential model order, and on-line services.
Justice is studying the case, has taken no legal action
vet, but we hear the number of complainants is high.

Univac has demonstrated its new 1108 Exec 8 with
simultaneous use of two on-line remote terminals
working conversationally and a 1004 doing batch
processing. The executive system, according to
Univac, has some features that won't be operational
on the 360 for a year or more.

Exec 1s said to allow simultaneous real-time
conversational time-sharing, and batch processing.
Source-language processors include Fortran V, Cobol,
Algol, and the 1108 assembler; interface routines to
simplify inclusion of other processors by users are
part of Exec 8. The executive system occupies 12K of
core and requires one FH-432 drum for permanent
storage, including processors and libraries.

For time-sharing (in conversational Fortran), an
additional program module is required; it provides
variable time slices and priorities, using the Project
MAC algorithm. Extensive file management schemes are
also supplied by Exec 8, as well as program security
keys for file protection. Utility routines include
special conversion aids, available according to the
needs of a new installation. .

NCR is still delaying announcement of their new line,
apparently will wait until they can offer guick
delivery, at least on the small end. Price range will
be unexpectedly wide, from below the 360/20 to above
the 360/67. ... GE rumors proliferate: responsibility
for Multics has been transferred out of Phoenix to the
defense and space group in Syracuse, N.Y. The DS-250
disc file, important to the 600 series, is running
into big trouble. In fact, RCA RACE units are being
substituted for the discs at the Dartmouth 625
installation. ... Due soon from Comress Inc.,
proprietary software house, is Dopic, a documenting
technique that takes object programs in core and
flowcharts them without programmer intervention. It'll
take old patched programs, as well as new, from the
core store of the 1401, 1410, 7010, and 1050. More
computers will be added. ... To show that it's not
directly compatible with the 6600, the CDC 6800 has
been renumbered the 7600. They have several firm
orders. ... Bunker-Ramo, with its BR-90 display
terminal selling well, has emerged into the sunshine
of profits after megabuck losses its first two years.
ees A 2-year-old systems house specializing in
computer graphics with plotters and displays, Infotec
Inc. of Westbury, N.Y., is readying a new line of

data stations. Among the configurations will be off-
line printing units, communications stations,
typewriter-to-mag tape, and multiprocessor I/0
terminals. Price range will be $12K to $40K.
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Are you a

PROGRAMMER

who's fed up with writing sub-
subroutines?

PROGRANMMER

Ry ith 2t least 3 years' experience at the senior g O
oy, - level, and interested in systems
software? Y

A
? programmer with
a college degree, or equivalent,
plus 2 or more years' experience programming
medium or large-scale computers
using tape and
disc?

Do
g you have i,
experience with machine- and problem- onented
languages on medium- or large-scale
computers usmg tape or -
disc?

And do
you have a good
understanding of operating R

systems, compilers and general-purpose utilities,

and familiarity with multi-programming
. and telecommunica-
tions?

And do you -
have facility in

FORTRAN,
COBOL or
~_ BAL?

| If you're really good,
| we won't quibble. '
rEeE——— Yes

Then you may wish to consider helping program a major EDP management information system at Sanders Associates,
inc. Here, we're applying new, sophisticated systems:techniques to problems in manufacturing, engineering, finance and
control, and marketing. And the programming is done for the latest in 3rd generation hardware.

| Who is Sanders? One of the most advanced defense systems houses in the nation, with products ranging from long-
.. range communications through electronic countermeasures, to ASW equipment, data display devices, lasers and flexible circuitry.

Want .
. to know more about
s and the career opening we may have for

you as a Systems Software Programmer
(senior) or an Applications g
Programmer7 o

» Yes

Send your resume, in complete confidence, to Mr. W. D. Hobden.

SANDERS ASSOCIATES. e yINC.
NEW DIRECTIONS IN ELECTRONICS SYSTEMS

An Equal Opportunity Employer (M&F) Nashua, New Hampshire
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UNIVERSITY TIME-SHARING
MOVES AHEAD

CONCORDE WORK LEADS TO
HYBRID COOPERATION

February 1967

The University of Aachen, Germany, which has one of
the biggest science schools in Europe, is the first
user to bring on-stream a large conversational time-
sharing system. Based on a Control Data 6400 with a

. 864K central memory, the conversational mode operation

works through CDC's Respond system -- which takes up
two of the 10 peripheral processors that are linked
into a 6000 series. Now 12 local Siemens teleprinter
units are tied in; later, 256 remote terminals for
the whole campus will be added.

At the other end of the scale, an experimental
programming unit at Edinburgh Univ. is developing a
mini-access 10-15 terminal system costing less than
$200,000 and intended specifically for medical research
laboratories. The computer used is an Elliott
Automation 4100. The software package (Pop 11),
developed for this job, covers 90% of the commonly
used mathematical and statistical routines needed by
medical researchers. Sponsors were the Medical
Research Council.

Edinburgh Univ. has also concluded an agreement
with the Ministry of Technology and English Electric- :

"Leo-Marconi for a $1 million software contract to

develop the conversational mode package for an EELM
System-4, model 75, biggest software deal yet made in
the U.K. Participants are the Computer Science Dept.
of the university and a new regional computer centre,
first of three such centres recommended by a
government commission. Decisions on the two other
proposed centres (London and Manchester) have been
delayed by intense manufacturer-political pressures
but are expected soon. But the financing body of the
first centre (a University grant committee) has
already been criticized by Mr. Sidney Michaelson (head
of Edinburgh U.'s computer science dept.) for half-

" heartedness and niggardliness. He said the project

needs more terminals, another $1% million.

A major derivative of the European supersonic aircraft
project, Concorde, is that it has dragged France and
Britain into big-time simulation work, particularly
for hybrid techniques. At the Toulouse plant of Sud
Aviation the largest ($2.5 million) analogue-digital
simulator in Europe has been brought into operation.
It was mainly strapped together by the Flight
Simulation Division of Redifon Ltd. of the U.K. in a
joint contract with a French subsidiary of ITT --
L.M.T. The computer part of the simulator is a 16K
DDP 224 interfaced with an analogue 250-amplifier
Redifon 5000. Its biggest job yet will come in an
investigation to find out how supersonic traffic can
be merged with existing jets on the congested airlanes
of Europe. The Concorde simulator is to be linked to
a new $14 million laboratory, officially opened in
January at Bretigny by Eurocontrol, to study air
traffic control safety in European air networks. A 32K
Telefunken TR4 system with a 4K fixed store and 256-

(Continued on page 97)
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SOFTWARE PARALYSIS?

So your new Oedipus Whiz-Bang 123 Computer is operational. Too bad your software’s 18 months late. An extra $500K for
implementation? Of what, Parkinson’s Law? Sure you were promised wall-to-wall software. Supposed to handle all languages
simultaneously, and while you're waiting, output hourly market news, Big Board quotations, and a fortune cookie for dessert.
Fantastic interactive programming, right? Like when the system hung up and you interacted with a karate chop that knocked
out 40,000 words of memory? Still believe good software comes as an automatic follow-on with hardware, like cream with
coffee, bagged up and ready to go? And to think you could have prevented all this by seeing a software specialist B.C. (before
computer), instead of A.D. (after disaster). But don’t despair. As long as there’s IDC, there’s hope. Who's IDC? Good question.

IDC is software: systems analysis to programming, and everything in between. That's all we do, so we have to be good
or we wouldn’t survive. And we survive quite nicely, thank you. Our programmers receive top salaries, with handsome
incentives for extraordinary performance. This is our management philosophy, and it has succeeded in attracting pro-
fessionals whose competence earns dividends for our clients too. This extra margin of expertise explains why IDC can
define new problems faster and quote FIXED PRICES. With no ups, ifs, ands or
buts. Never have we gone back to a client for more money or time. In fact, we're .

often ahead of target. Small wonder we attract repeat business and have INFORMATION
expanded eightfold in the last year. We think we’ll grow even faster when more DEVELOPMENT
users hear about us. Major computer makers—maybe even one you’re consider-
ing—have already learned to depend on IDC. How about you? If you could use COMPANY
a new perspective on your software management problem, contact IDC now.

00000000000000
00000000000000
00000000000000
00000000000000 N
DDDDDDDDDDDDBD ,
000000000000
DqDD DDDDD,qID
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world report

(Continued from page 95)

AMERICAN FIRMS
REGROUP ACTIVITIES

EASTERN BLOC TRADE
INCLUDES ADVANCED

MACHINE

GE CONSIDERS
MOVE IN JAPAN

BITS & PIECES

February 1967

word index forms the computing part of Eurocontrol's
simulator. Eight channels take up to eight 1I/0 devices
each. Priority interrupt and an internal distribution
program copes with simultaneous input from eight
peripherals and parallel working of eight programs.

Three American business equipment firms operating in
the U.K. have caught an early dose of spring-cleaning
fever: NCR, Burroughs and Univac. Univac's 18-month-
installed managing director Cyril Chambers leaves to
make way for an American, Don Orr, moving in from

New York to cope with the expansion that 1108 and 9000
successes have brought. NCR has brought its computer
and edp activity together under Dennis Triggs in a
general revamp. Successful in campaigning with the
smaller 390 and 500 systems, Triggs now has the task
of putting life into the slow-moving big-'uns. With
a record sales year behind them (exports from Scottish
factories up 75% and sales revenue up by one third
from $44 million to more than $57 million) Burroughs
plans a $5 million expansion in production.

A sale by English Electric-Leo-Marconi to BZKG
Czechoslovakia, of a System 4-50 is being read in some
European quarters as a hint that LBJ is prepared to
include computers in his attempt to strengthen the
East-West trade bridge. System-4 owes its

origins to RCA's Spectra 70, and as one of the most
up-to-date designs required an export license from the
American government as well as the British Board

of Trade.

GE, Tokyo Shibaura Electric (Toshiba) and Mitsubishi
Electric Company have decided how to divide the cost
of a proposed new company: Tokyo Shibaura 34%,
Mitsubishi 33%, and GE 33%.

The new firm would be established about the end
of this year. At first, it would not produce
computers but would undertake computer sales, systems
analysis, and customer engineering, as well as setting
up a computer center.

On the software front, System Programming Ltd. and
Republic Systems and Programming, Inc., have linked

so that the former can sell Republic know-how in
Europe in return for the corresponding arrangement for
SPL in the States ... East African Posts and :
Telecommunications has taken delivery of a $250K ICT
1902. Two more 1900 machines will be delivered into
the area, both to Nairobi, one for East Africa Power
and Lighting, and the other for the City Council of
Nairobi ... The first export shipment of an IBM
System/360 mod 40 produced in Japan was made last
month from Yokohama to Bangkok, Thailand, by IBM Japan
Ltd., to be installed at the National Statistical
Office in the Thai capital ... First software house

in Israel, Consultants for Computers and Information
Systems, is being formed by Frank Moser and three
associates ... Computer Programmers & Analysts in the
U.K. is offering an assembly-line COBOL to commercial
users. A special group has been set up to prepare
tailor-made versions of a modular COBOL ... ICT is
building a new R & D centre in Manchester costing

$1 million for occupation next year; plans include
extension of the two-story facility with an additional
15-story block at the same. location for 1971.
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CALCULATOR

EUROPEAN ASSIGNMENT
. ) Data Processing
Production Management
! Information Systems

Are you interested in European assignments? Do you

| +1586902101 |

speak French, Spanish, German or Italian? Are you experi-
enced in data processing, production control or managerial
accounting? . . . If you answered “’yes” to these questions,

we have an unusual opportunity for you. We are a leading

international management consulting firm loaking for ex-

ceptional junior executives for our European staff. The men

we seek must have outstanding intelligence, attractive per-

sonalities and creative abilities to solve tough business

Nu 4 WANG eleCtronIC CaICUIatorS problems. We offer rewarding careers with attractive com-
COSt |eSS than 3 Ordlnary unItS pensation, intellectual challenge and responsibility far be-

New design permits simultaneous, independent operation of 4 key- yond that ordinarily available. Initial assignment will be

board/display consoles from a single, compact electronlkcs package.

® Individual consoles as low as $780. X Ll with our consulting siaff in the United States. Subsequent

® Performs -, —, =, X, X2, V%, €, logex at a single keystroke :

® Available with 4 additional storage registers
©® 80-step plug-in programmer available
® Occupies only 8” x 10” desk space

assignments will be in Europe for periods ranging from one

to four years. Send resume with current earnings to:

Write today for
complete information

ANG

LABORATORIES. INC. :

DATAMATION
Box 167, 35 Mason Street, Greenwich, Conn. 06830

DEPT. FF-2, 836 NORTH ST., TEWKSBURY, MASS. 01876...... TEL. (617) 851-7311
CIRCLE 55 ON READER CARD

PROGRAMMERS and
PROGRAMMER ANALYSTS
LITTON INDUSTRIES

Our dynamic expansion in the business equipment field has created
new concepts in management information processing systems. You
are invited to join in the development of new programs for com-
mercial and industrial applications on the IBM 360.

Your experience should include programming for the 1400, 7000 and/or 360 series, including
tape or disc. A degree in accounting, mathematics or economics is desirable, but not necessary, de-
pending on your level of programming experience.

Excellent starting salaries and comprehensive employee benefits, including relocation expenses and
. participation in the Litton Employee Stock Purchase Plan, educational refund and vested pension plans.

For prompt and confidential consideration, send your resume TODAY to Mr. L. H.
Ryan; c/o Professional Development, 550 Central Avenue, Orange, New Jersey,

OR CALL MR. RYAN COLLECT:
(201) 673-1679

"MONROE [H

INTERNATIONAL CORPORATION
A Division of Litton Industries

An equal opportunity employer

CIRCLE 307 ON READER CARD )
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If you think Texas Is all wide open spaces,

you're right.

Wide open lakes, golf courses, and cultural
activities. '

And a lot more! As analysts, engineers, programmers and
scientists who make their careers with Lockheed Electron-
ics at NASA’s Manned Spacecraft Center in Houston are
discovering.

Your place of work at Lockheed —in expansive Houston,
Texas — can be only a ten or fifteen minute stroll away from
a charming and spacious exurban home. You can.drive a
golf ball around an uncrowded golf course. Water ski or
sail along a breath-taking lagoon. Listen to a nationally
renowned symphony orchestra in a fantastic concert hall.

Join Lockheed Electronics Company, Houston Aerospace Systems Division

1. The golf courses are uncrowded. 2. A ballet performance in Houston. 3. The famous Astrodome. 4. Obviously,
horseback riding is unsurpassed. 5. Waterfront homes—within minutes of the Manned Spacecraft Center. 6. Every
type of water sport thrives. 7. The New Alley Theatre, Houston. 8. The renowned Houston Symphony Orchestra.

‘And shop in elegant stores in metropolitan HoustonA (the
sixth largest city in the United States).

You can also send your children to exceptional schools.
With children whose fathers are the pioneers of outer
space. In 1966, nearly 10% of the high school seniors in
the local district were semi-finalists in the National Merit
Scholarship tests, compared to a national average of one-
half of one percent.

Why not take the next ten minutes and write us about your
experience and qualifications. Address: Mr. R. K. Glasgow,
Lockheed Electronics Company, 16811 El Camino Real,

LOCKHEED

Electronics Company

An equal opportunity employer

CIRCLE 311 ON READER CARD
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We wanted to run an ad
to interest you programmers
in working for
" IBM’s Federal Systems Dwnsum
in Gaithersburg, Maryland.

We wanted to tell you about all

the exciting, sophisticated challenges
we’re faced with everyday by ,
America’s space and defense programs.

And how you might be a part,
an integral part, of helping us
develop these long-range and
(literally) jantastic systems.

But we couldn’t.

Most projects and systems we’re
working on are so new, so advanced,
they're classified!

tf vou're a pregrasraner with to p Jualfications, we'd like to talk to you. Write to Mr. J. B.
Farr ingten Dept 7016, IBM Cerporation, 18100 Frederick Pike, Gaithersburg, Mary- E'M
land. (Metropolitan: Washnngton D.C., area.) IBM is an Equal Opportunity Employer.
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washingt:

‘h report

BROOKS SUBCOMMITTEE
WILL REVIEW
COMPUTER MANAGEMENT

INTEREST GROWS IN
SYSTEM SHARING

CONGRESS USE OF
INFORMATION PROCESSING
AT PLANNING STAGE

CAPITOL BRIEFS

February 1967

Congressman Jack Brooks and his: GovOps subcommittee
will review the federal adp management program early
in March. Ways of improving existing computer sharing
arrangements are a likely topic. Idle time on
in-house federal computers amounts to about 436,000
hours per month — roughly 20% of the total. Another
likely topic is the Center for Computer Sciences and
Technology at NBS. It is currently the subject of a
GAO study aimed at "discovering what all those people
are doing out there," as one Hill source puts it.

As mentioned last month, GSA wants NASA to time~share
a computer complex in Slidell, La. =~ with Commerce
and Agriculture agencies in the. area, among others.
GSA is conducting similar negotiations with AEC, and
the Navy is studying a third shared network in the
Long Beach, San Diego, Corona, Calif., area. Recently,
the Navy Ships Systems Command in Boston began using
an FCC Univac III in Washington on a shared basis.
Previously this Navy work had been farmed out to a
commercial dp firm. The Navy will pay FCC $30 an hour
for machine time, and expects to save $500K during
the 18-month sharing agreement.|

A 16K memory module, bought by the Navy, was
added to enable the computer to handle the increased
load. "The new arrangement," says a GSA source, "will
be a valuable test bed for de-bugging the sharing idea."

The immediate future of on-line sharing depends
on GSA's pending appropriation request, which includes
$1.1 million for adp management operations, plus
$10 million for the revolving fund. About $250K is
earmarked for analysis of the communication networks
required for projected computer-sharing.

A study of ways in which Congress could employ adp was
on the verge of being authorized in the Senate as we
went to press. The study is incorporated into the
Legislative Reorganization -Act of 1967 (S 355). The
study would be among the responsibilities of a new
Joint Committee on Congressional Operations. Other
sections of the bill order the Comptroller General,
BOB Director, and Secretary of the Treasury to
develop, establish, and maintain a standard
classification system for budgetary and fiscal
information, plus an adp system capable of analyzing
and formatting this data to meet Congressional needs.

The bill is the result of lengthy hearings last
vear by a Special Committee on the Organization of
Congress. Jack Brooks, a committee member, discussed
a basically identical system last month at a Civil
Service Commission adp seminar. He said a machine-
processable, government-wide data base could be
developed in 4-6 years, and would save $5 billion
annually in administrative costs.

Two bills related to S 355 have been introduced in the
House (HR 2594 and HR 2595). Another proposal (HR 21)
authorizes the Legislative Reference Service of the
Library of Congress to develop a similar adp system,
at a cost of $2.5 million ... GSA is trudging forward
with plans to tighten mag tape acceptance procedures,
but budget is a problem. FSS specs probably won't

be changed until next year.
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CORPORATE STAFF EDP POSITIONS AS

PROJECT LEADERS
SYSTEMS ANALYSTS
SYSTEMS PROGRAMMERS

The Kelsey-Hayes Company, a multi-division
leader in the automotive and aerospace com-
ponents industries ($300 million sales), Is estab-
lishing a centralized systems and data processing
organization at the corporate level to assure the
development of “"Mainline” information and con-
trol systems in the areas of Manufacturing, Engi-
neering, Quality, Resource Planning, Finance,
and Corporate Planning. Thus, many responsible
positions on the Corporate Staff are now available.

PROJECT LEADERS & SYSTEMS ANALYSTS

Work with corporate and division Management
to- develop integrated systems using advanced
computer concepts. Two to six years related
systems experience (depending on level) plus
programming knowledge and degree required.

SYSTEMS PROGRAMMERS (ALL LEVELS)

Develop software, evaluate hardware, establish
corporate programming standards, and assist divi-
sion staffs in applied programming and conver-
sions. Suitable experience with tape and disk,
COBOL, BAL, and/or AUTOCODER. Math, Engi-
neering or Business degree preferred. Computers
include 1400 and 360 series and Burroughs 300.

These positions based in greater Detroit and may
require travel. Corporate headquarters in close
proximity to major universities and colleges.

We offer excellent salaries and liberal fringe
benefits including tuition reimbursement plan.

Your resumé will be held in confidence and will
receive prompt acknowledgment and considera-
tion.

If you meet the qualifications and are enthusiastic
about a new challenge with our dynamic organization
we would like to receive your resumé.

Please reply stating salary, work
history, and salary requirements to:
R. C. GUARINO

Director of Systems and

Data Processing

KELSEY-HAYES COMPANY
38481 Huron River Drive

KELSEY-HAYES Romulus, Michigan 48174

AN EQUAL OPPORTUNITY EMPLOYER

How would you
like to help us
develop Data Processing
Systems in
London, Paris or Tokyo

We've created a new Data Processing Systems
Department for our International Division. It will
be headquartered in New York City and will pro-
vide consulting and systems services to affiliates,
which are centered in principal cities around
the world . . . Melbourne, Caracas, Rome, London,
Paris, Tokyo, etc. What we now need are qualified
Senior Systems Analysts and Consultants to staff
these overseas positions.

The work is exciting, challenging ... the loca-
tions not too hard to take. Working independently
in most instances, our Systems Analysts and
Consultants will assist and guide our affiliate
companies in- the development, implementation
and review of commercial computer and non-
computer systems. These systems may function
independently or may be part of a larger, inte-
grated, management science system.

To qualify, a college degree is essential. An
advanced degree and/or a degree in the engi-
neering or computer sciences is highly desirable.
Data Processing experience of 2 to 5 years
should include a portion in the development, or
direction, of major projects or independent stud-
.ies in one or more of the following areas: Scien-
tific Inventory Control, Order Entry, Accounts
Receivable, Accounts Payable, or General Ledger.
Computer programming experience is required
with high level language and knowledge of IBM
360 operating system being beneficial.

Overseas tours will range from 2 to 3 years
with rotation back to Mobil Headquarters for
technical updating between assignments and
for vacations. The salaries are good and will
include attractive overseas allowances and cost
of living adjustments along with a good benefit
program.

.We are an equal opportunity employer and
will consider any qualified candidate without
regard for race, color, national origin, age or sex.

To further explore these career opportunities
send, in confidence, your resume indicating cur-
rent salary and requirements to: Mr. P. J.
Harbaugh, Dept. 3340, Mobil 0Qil Corporation,
150 East 42nd Street, New York, N. Y. 10017

Mobil

International Systems Department

An Equal Opportunity Employer/
A Plans For Progress Company
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If routine computer
problems try your patience,

come to Xerox
and try your ingenuity.

You'll be trying it on some of the most provocative and

potentially rewarding problems ever —problems like those described below.

But then, you'll be working for a Company where doing the unusual is the usual...

a Company that, in less than a decade, has grown from a small manufacturer of
photographic products to a world leader in graphic communications...with a strong
salient interest in education technology...a company whose sales increased sixteen
fold and whose employment rose 1400% in that same decade. But, above all,

a Company that will continue to grow because it offers the environment for practical
creativity that makes your growth, no less than ours, inevitable.

Challenges at all levels for:
PROGRAMMING ANALYSTS

PROBLEM: To explore and develop promising possibili-
ties in simulation, optimization, modeiing and informa-
tion storage and retrievel systems. Examples —a man-
agement financial model that will simulate and forecast
company activities fully and accurately five years ahead.
Systems for selected dissemination of information and
remote access to large data bases.

PROBLEM: To contribute significantly to the solution of
technical problems confronting an organization that de-
votes approximately 10% of its revenue to research and
development...an organization that already has: a re-
mote computing capability designed to serve some 2000
scientists and engineers; plus, real time control systems
for prototype automatic-data-acquisition; plus, numeri-
cal control systems.

PROBLEM: To develop information systems enabling
people to really communicate, make decisions and plan
for the future. As of now, second generation equipment
(represented in part by almost two billion characters of
disc storage shared by three IBM 7010’s) has been
pushed to the limit. Many of the problems of communi-
cating information from field locations to the corporate
data bank still remain to be solved.

Bachelor's degree and appropriate experience is re-
quired to qualify for these challenging positions at all
levels. The openings are in Rochester, New York.
Interested and qualified applicants please forward
resume, including salary history, to Mr. Robert W.

_ White, Dept. YVQ-103, Xerox Corporation, P.0. Box
1540, Rochester, New York 14603.

February 1967

Challenges for:

PLANNERS, SYSTEMS DEVELOPERS
& COMPUTING EDUCATORS

PROBLEM: How can third-generation computing and
information technologies be applied to provide timely
access on a nationwide basis to a centralized data
bank of 8 billion characters. What configuration of
computer and communication hardware should be
used, and what software must be designed and imple-
mented to make this goal successful. ‘

PROBLEM: How can Programming Systems be adapted
to solve the problems of integrated file organization,
specific and generalized communications routines for
data acquisition, on-line inquiry and updating capa-
bilities, administrative message switching, remote com-
puting concepts, problem-oriented languages and
optimized utilization of computer facilities.

PROBLEM: To make certain, ‘through the use of the
best educational techniques, that top management and
all functional areas fully realize and utilize the com-
puter’s real potential.

PROBLEM: Again through education, but without dis-
turbing work in progress, to raise the capability level of
all programmers and to prepare the company as a whole
for the new environment. )

XERO

An Equal Opportunity Employer (M/F)
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Business Programmers:

How about a programming career in
m | |
advertising
- tl
aVIa !on Without job-hopping. Now you can work with top
ies in th d her fields —

banking Companes s many v

I C b d is way.
broadcasting 1t would be prety hard o get bored ths way

professional stature.

]
Chem Icals The industries mentioned are just some of those

served by the analysts and programmers of ITT

d rugs Data Services. But the challenge, however, doesn't
end with just learning new applications. You will find
yourself working in a technical environment

elect ron ics wherein you will have available to you such on-site

computer equipment as the IBM 7094, 1460,

; k t' 360/40, and 360/50. In addition, an IBM 360/65
oo mar e Ing and 360/67 time sharing equipment will be
m installed during 1967. Primary programming
o.l languages used include COBOL, FORTRAN,
Autocoder, and ALP . .. so you'll sharpen your
skills in about every computer language.

. u -
rallroadlng ~ Qur Paramus, New Jersey headquarters, (10 miles

Northeast of the George Washington Bridge),

pu inSh i ng now has openings for applicants with commercial

and scientific backgrounds. Minimum requirements

= u include a college degree and two years’
s Ipplng . programming experience.

d If this kind of varied opportunity sounds .
an challenging to you, please forward your resume,
- including salary history, in confidence to Mr. C. E.
textlles 7 Johnson, ITT Data Services, Box 402, Route 17 &
u ‘ Garden State Parkway, Paramus, New Jersey 07652.

A Division of International Telephone and Telegraph Corporation ITT

An Equal Opportunity Employer (M/F) DATA SERVICES
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When high performance
peripheral equipment

means a whole new ball game
in the
computer field

‘can you
afford not

When the product you're developing has

everything it takes to be a real winner, tO be O
you know it. Like they knew it back in

1959 in the copier field. Like we, in the
computer equipment field, know it today. t

And what we know is that the peripherals
we’re working on are so good they can

specific plans and objectives that you
yourself help generate...to circulate
freely in a small, closely knit organiza-
tion made up of highly innovative people from
a wide spectrum of technical disciplines and to
make contributions in not one, but many areas.
In fact, here, you're likely to develop a

° °
be expected to increase the utilization of w1nnlng high degree of familiarity with everything

computers by a significantly larger factor.

If that’s exciting news filled with tremen-
dous portents of growth and success, it’s eam ®

nothing to the excitement of actually work-

ing here right now. Because here, to a truly excep-
tional degree, you’ll have the opportunity to be
genuinely creative. .. to go through entire product cy-
cles with state-of-the-art products...to work toward

from high speed integrated circuit buffers
to high speed paper handling.

So if you'd like to be on the winning
team, working with the already successful
product-oriented commercial business that’s about
to put the computer peripheral equipment field in
a new ball park, why not look over our jobs and then
drop us a copy of your resume.

There are immediate openings at Senior,
Intermediate and Junior levels:

MECHANICAL ENGINEERS

For Senior positions an advanced degree
in Mechanical Engineering is preferred
coupled with at least 5 years’ experience
in product development of computer in-
put/output devices, e.g. high speed print-
ers and punched card form handling
equipment. Experience in high speed
automatic machinery utilizing advanced
techniques is acceptable,

Additional openings for MFE’s with 2-4
years spent in automatic machine design
(some background in product develop-
ment preferred). Also, positions for junior
Mechanical Engineers with up to 2 years’
engineering experience and a definite in-
terest in product development.

SENIOR SYSTEMS DESIGN

ENGINEERS, EEs, MEs.

Advanced development; component de-
sign and analysis; product performance
improvement; reliability analysis; cus-
tomer proposal.

PRINTER READER BUSINESS SECTION

APPLIED PHYSICISTS, DEVELOPMENT
ENGINEERS, MATERIALS CHEMISTS
Diverse openings for advanced degree
holders with at least 5 years’ experience
in design and construction of experi-
mental devices including test and meas-
urement. A proven record of accomplish-
ment is required.

Please write or call collect (215)
WA 3-4251, Mr. Robert Lipp at General
Electric Co., Printer Reader Business Sec-
tion, Room 40B, 511 N. Broad Street, -
Philadelphia, Pa. 19123.

GENERAL {3 ELECTRIC

February 1967

An equal opportunity employer M/F
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- PHILCO-FORD
HAS A PROGRAM
FOR YOUR FUTURE

Development of advanced new Philco-Ford com-
puter systems has resulted in the rapid expan-
sion of our -software systems development,
creating unsual opportunities for experienced and
creative staff members.

Systems Analysts — Junior and Senior

Senior and Junior Staff positions require pro-
gramming experience on large scale systems
listed here:

* Compilers and other procedural translators -
Systems for Computer Aided Design + Applica-
tions of statistical analysis - Information retrieval
systems + Simulations systems « Systems for
Computer Aided Instructions applied to education
» Time Sharing Systems + Executive systems, in-
cluding capabilities for multi-programming and
time sharing of high powered central systems by
remote terminals.

Business Systems

SYSTEMS DESIGN SPECIALIST/MANAGEMENT
INFORMATION SYSTEMS ANALYST: Requires
Bachelor’'s Degree in Mathematics or Engineer-
ing, with experience in Business Systems Design,
using FORTRAN Il & IV to design and develop
major operational research Simulation Models, to
solve Management Decision Gaming Models.

SR. METHODS AND PROCEDURES ANALYST: Re-
quires degree, with experience in Methods of Pro-
cedures Systems, and emphasis on production
control, material management and engineering
applications.

In addition to excellent starting salaries, you
will enjoy an unusual group of extra benefits,
including a Philco-Ford Product Purchase Plan
(Stereo, TV & Cars) and, most important of all,
you will continue to reap the benefits of your
own efforts.

For a confidential interview, please call: Mr. J.
Heisel, area code (215) 758-2847, or mail your
resume to him at Philco-Ford Corporation, Com-
munications & Electronics Division, 4700 Wissa-
hickon Avenue, Philadelphia, Pa. 19144.

PHILCO

COMMUNICATIONS & ELECTRONICS DIVISION
An Equal Opportunity Employer M/F

PROGRAMMERS

/

EDP
PERSONNEL

TO DESIGN AND IMPLEMENT
SOFTWARE FOR REAL TIME
COMPUTER BASED
ACQUISITION SYSTEMS

Areas of application include:

* Real Time Executive Software Develop-
ment.

* Member of project team to the research
division for data reduction and analysis
problems.

* Software communications between data
acquisition computers and GE 625.

SEVERAL OPENINGS EXIST FOR
ANALYSTS WITH:

* A scientific or mathematics degree.

* One or two years programming experience
on small to medium computer system.

¢ Assembly language familiarity desirable.

Roche is one of the leading, largest and fast-
est growing of pharmaceutical companies.
Headquarters are a private park with 60
buildings, including a new 15-Story Re-
search Tower in a fine suburban area. Mid-
Manhattan is only 20 minutes away. Living
and working conditions are hard to surpass;
and the Roche program of benefits is among
the most complete.

These openings are for additions to our

Research Information Systems staff. We will

be happy to discuss them with you in detail
" and in confidence.

Please send a detailed resume to:
W. C. Bell, Associate Employment Manager

HOFFMANN-LA ROCHE INC.

Nutley, New Jersey 07110
An Equal Opportunity Employer
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Player Piano, by Kurt Vonnegut, Jr.
Holt, Rinehart and Winston, 1966.
$4.95.

A player piano is a robotic device,
controlled by rolls of perforated pa-
per, and disguised to look like a real
piano. Actuated, it simulates a ghost
at the keyboard, invisible fingers de-
pressing the keys in rinky-dink, bar-
room style. In Kurt Vonnegut’s novel
this machine seems to symbolize both
the beginnings of automation and a
nostalgic link with the past at a time
when automation has nearly run its
course.

Player Piano, first published in
1952, projected trends then develop-
ing; it has become more timely today.
Accompanying the review copy was a
punched card printed: “You have been
programmed by the computer EpI-
cAC to receive this copy of PLAYER
PIANO . . .”, a depersonalizing style
which is becoming increasingly famil-
iar.
It is, after all, the choice of people
whether the machines, the system, or
the organization exist only for their
benefit, to be discarded as soon as the
intended purpose has been served or
whether—a seemingly ridiculous alter-
native—people choose to conform to

the requirements of the machines, the -

system, or the organization once it has
been established, even if it is no longer
in their best interests to do so.

The rather fanciful nightmare of
people dominated by wunaided ma-
chines presupposes both a level of
technological development and a stage
of human underdevelopment which
- hopefully must be very far into any

possible future. Vonnegut presents a
believable picture of a system of peo-
ple and machines—the managers, en-
gineers, and automation devices. A
few people backed by sufficient tech-
_nology can establish a system that
comes in time to be sustained essen-
tially for its own sake. The in people
need not be consciously oppressing
nor need they even benefit to a dis-
proportionate degree. The out people
need not appear to be slaves; they can
be adequately, even generously, sup-
plied with material things, but they
are most certainly not free. The price
-of freedom is responsibility and re-
sponsibility cannot be turned over to a
machine, not even to the persons who
constitute some of its cogs.

Februafy 1967

Vonnegut’s world is peopled not
with Orwellian horrors but with famil-
iar types like the organization man
and spouse so successfully character-
ized by White and whom we all num-
ber among our acquaintances—if not
more intimately.

The giant organization that has
grown out of a national emergency
seems to be composed of a merger of
government and the huge corpora-
tions. People are classified according
to 1.Q. with emphasis on those fac-
tors of intelligence needed in manage-
ment and engineering—a rational sys-
tem some might agree. The rebel Fin-
nerty observes, “The criterion of brains
is better than the one of money, but
—” (he held his thumb and forefinger
about a sixteenth of an inch apart)—
“. . . about that much better.”

Bud Calhoun, who is classified as a
lubrication engineer but who is -in-

corrigibly a gadgeteer and inventor, -

develops a machine which can do his
job whereupon his classification is im-
mediately abolished. Since his college
tests showed him to be low in design
aptitude he is technically ineligible for
the very work he is most suited to do
and the only course open to him is to
join the Reconstruction and Reclama-
tion Corps popularly known as the
Reeks and Wrecks. This quasi-military,
W.P.A -like organization provides the
gainful employment for the vast num-
bers who, like Bud, no longer have
any real jobs to do. ‘

The vagaries of man-devised but ma-
chine-administered classification sys-
tems are brought out in a rather
more humorous fashion when Doctor
Ewing J. Halyard of State Depart-
ment receives a letter informing him
that a routine personnel card audit has
turned up the information that he
had failed to satisfy the physical edu-
cation requirements for the bachelor’s

' how they add up:

Packing

Handling
Transportation

i Insurance

Interest on Capital

New York, N.Y. 10019.

How a Midwestern firm
| saved 283"

shipping tubas from
Paris to Chicago.

| They saved 13 days in time, too. But everyone knows you save time
by air. The money-saving may be a surprise since the cost per
pound by surface is less than by air.

The answer lies in the hidden costs of surface shipping. Here’s

Forinformation on how to save shipping costs on your product(s),
write Air France, Cargo Sales Dept., 1350 Avenue of the Americas,

AIR T
FROAMNGE

THE WORLD'S LARGEST AIRLINE

—

SURFACE AIR
1525 Cu. ft. 137 Cu. ft.
$ 60.00 $ 28.00
20.00 16.70
583.82 344.76
6.18 1.17
580 120
$675.80 $391.83
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If You’ve A Mind
to Put Machines to Worlk...

If you have a degree and preferably an advanced degree
in business, liberal arts or physical sciences, here is your
opportunity for stimulating, creative assignments in the
information handling field. '

The McDonnell Automation Center, one of America’s
largest full-service data centers, has a large inventory of
computing equipment and more than 1,000 skilled per-
sonnel serving industrial, business and scientific clients.
You will find career opportunities in consulting, systems
design and programming, as well as associated positions
in marketing and administration.

Marketing Representatives—with knowledge of business and scientific computer
system applications to prepare detailed proposals and make sales presentations.

Consultants—with experience in systems, procedures, and programming to contact
clients, define problem areas and to assist in the design of administrative or scientific
systems for computer applications.

Systems Analysts—with experience in systems, procedures, and programming to
contact clients and analyze and design systems for computer applications.

Programmers (scientific or administrative)—with experience in programming large
scale equipment for varied industries.

Analog Engineers—with experience in aerospace applications and hybrid techniques.
Recent graduates—for training in programming and systems analysis.

Send your resume and salary requirement in confidence to:

Mr. P. L. Papin, Jr.

Professional Employment Dept. M-1
McDonnell Company

Box 516, St. Louis, Missouri 63166

Consulting « Systems Design » Programming « Data Processing and Computing

MCDONNELL AUTOMATION CENTER

A DIVISION OF MCDONNELL COMPANY

An Equal Opportunity Employer in a Young Expanding Industry
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degree at Cornell and hence is in-
eligible for his M.A. and Ph.D. degrees
as well. Put on probationary status,
he is informed that he will not have
to take the course, merely the final
examination: “These tests I under-
stand are quite simple: swim six"
lengths of the swimming pool, twenty
pushups, fifteen chinnings, climb a
rope, stand on your . . .” The middle-
aged Halyard does not immediately
grasp that Professor Rosebury, the
harassed football coach at Halyard’s
alma mater, will take delight in per-
sonally administering the examination
to a hectoring alumnus and that fraud
proceedings are to be brought against
him as well.

The Shah of Bratpuhr, whom Hal-
yard has been escorting on a tour of
the nation, is not always réady to
“appreciate” what his hosts have to
show him. While watching a massive
troop demonstration—the Reeks and
Wrecks cannot accommodate every-
one—he exclaims “Takura” meaning
“slaves”. Informed by the interpreter
that the ranks of men responding to
commands shouted over a public ad-
dress system are not slaves but soldiers
serving for motives of patriotism, the
Shah merely repeats the word “taku-
ra” adding that only slaves would sub-
mit to such total loss of identity.

~The Shah is also puzzled by Epicac

XIV, the monster computer which is
housed in the Carlsbad Caverns and
which incorporates as part of itself
the thirteen previous Epicacs. The fol-
lowing passage reminds one of testi-
monies before Congress during the
McNamara era:

“They were passing the oldest sec-
tion of the computer now, which had
been the whole of Epicac I, but what
was now little more than an appendix
or tousil of Epicac XIV. Yet Epicac I
had been intelligent enough, dispas-
sionate enough, retentive enough to
convince men that he, rather than
they, had better do the planning for
the war that was approaching with
stupefying certainty. The ancient
phrase used by generals testifying be-
fore appropriation committees, ‘all
things considered,” was given some
validity by the ruminations of Epicac
I, more validity by Epicac II, and so
on through the lengthening series.
Epicac could consider the merits of
high-explosive bombs as opposed to
atomic weapons for tactical support,
and keep in mind at the same time
the availability of explosives as op-
posed to fissionable material, the
spacing of enemy foxholes . . .”> -

One of the brightest of the young
organization men, Doctor Proteus,

DATARAMATION



who is destined for even greater status
within the system becomes disaffected
just before the annual session at The
Meadows, a sort of training camp for
the elite replete with wholesome com-
petition, morale building songs, and

spirit-lifting ceremonies to unite young
and old in association and fellowship.
These passages are a bit too true to be
funny if one has ever had the ill-
fortune to get close to this sort of
nonsense. The “little red schoolhouse”
and “association island” kind of thing
are perversions of human relations
which considered honestly can serve
no other purpose than to suppress in-
dividuality in the name of corporate
unity.

Proteus plays a minor role in a revo-
lution which fails after a promising

beginning. The conspirators were in
~ the habit of gathering in a seedy, run-
down bar in Homestead, the place of
residence of those with nothing to do.
This bar has an automatic bartending
machine which has long since fallen
into disuse, a live bartender, and the
player piano. Ironically, not long after
the fighting has stopped, inhabitants
of Homestead are to be found scav-
enging for parts of broken machines
with every intention of building more.
Of course destroying machines is no
answer unless the parts can be put to
better use by people and for people.

Enough of the book. It deserves
reading. Of Vonnegut himself, now a
successful novelist of growing critical
acclaim, the concluding page con-
tains the following terse biography:

“Kurt Vonnegut, Jr. once worked
for the General Electric Corporation.
He is a scientist only in as much as he
is interested in the science of living
reasonably and kindly. He writes his
books surrounded by his large family
in a large house on Cape Cod.”

—NEep KeLLy

February 1967

PHILCO HOUSTON

. . . prime contractor andv prime mover of the Manned
Spacecraft Center, has exceptional opportunities for quali-
fied programmers in these areas:

REALTIME PROGRANMMING

Work will involve command and control simulation, display
techniques and software development. Requires BS in
mathematics, physics or engineering, as well as 1-7 years
in programming of digital computers and design and
development for real time applications. Experience also
desirable in machine language programming for real time

computers.

INFORMATION PROCESSING

Requires 1-5 years in programming of medium and large
scale computers for information processing and data
handling. Prefer COBOL experience.

For prompt and confidential consideration, send your
resume to Mr. H. S. McDonald, Department 6018, Philco
Houston Operations, 1002 Gemini Avenue, Houston,

Texas 77058.

PHILCO

An equal opportunity employer
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ATTENTION
SYSTEMS
ENGINEERS

NOW AVAILABLE.\
CLARY MODEL AN16

Alpha-Numeric Strip Printer
for Digital Systems

— with all of these features:
COMPACT only 78 cubic inches
SOLID STATE integrated circuitry
HIGH RELIABILITY

ONLY 14 MOVING PARTS

SPEED, 1500 characters per minute

up to 25 characters per second

WEIGHT, less than 4 pounds

CHARACTER SELECTION 64 characters,

alpha-numeric

[®] PAPER TAPE 3{,”” wide pressure
sensitive

[¢] TAPE CAPACITY 75 feet

[e] INPUT CODE 6 hit paralle! B.C.D.

(] TAPE TAKE-UP, Spooler available as

accessory

CLARY CORPORATION
MILITARY PRODUCTS DIVISION

320 West Clary Avenue - San Gabriel, California 91776
Phone (213) 287-6111 - TELEX 674604

(o] [o] [o] [¢] [o] [s] [o]
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By Any Computation

DATA PROCESSING PROFESSIONALS
Select
FOX-MORRIS PERSONNEL CONSULTANTS

We have a select group of clients offering
unexcelled starting salaries in the $10-
30,000 range. (ali fees and employment
costs paid by client companies).

Assignments in such areas as Software De-
velopment, Management Information Sys-
tems, Operations Research, Scientific and
Commercial Programming Management.

Our National Data Processing Division is
professionally recognized as the most
complete, effective and confidential serv-
ice in the placement industry. (Affiliate
offices coast to coast).

For full details, reply in strictest confi-
dence by letter or resume, or call collect,
W. B. McNichols, Manager — Data Proc-
essing Division, 215 LO 8-2535.

ﬁ FOX-MORRIS ASSOCIATES
"Personnel Consultants

1500 Chestnut Street  Philadelphio, Penna. 19102

CIRCLE 321 ON READER CARD

We can save you
real time
to get that
BETTER
position

PROGRAMMERS
SYSTEMS ANALYSTS
MANAGERS

$10,000 to $50,000

I Finest Coast-to-Coast
Clients

) [} Companies assume fees
Send Resume with Coupon in complete confidence to nearest R-H office.

ROBERT HALF PERSONNEL AGEI\ICIES I
‘World’s Largest Financial & Systems Placement Service
Newark: 570 Broad St.

Philadelphia: 2 Penn Center
Pittsburgh: 429 Forbes Ave.

Baltimore: One Charles Center
Boston: 80 Federal St.
Chicago: 333 N. Michigan Ave. T
Cleveland: 1367 East 6th St. St. Louis: 1015 Locust St.
Detroit: 1114 Guardian Bldg. San Francisco: 111 Pine St.
Los Angeles: 3600 Wilshire Blvd. Stamford: One Atlantic St.
[ =T 8 New York: 330 Madison Ave.

ADDRESS

WILL YOU RELOCATE OUT OF TOWN? WHERE?

PRESENT EARNINGS? SALARY REQUIRED?
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Career
opportunities
in the
COMPUTER

SCIENCES

are available

for graduate
mathematicians,
engineers and
pPhysicists,

A variety of openings exist on IIT Research
Institute’s professional staff in such fields as pro-
gramming system development, automatically
programmed tools (APT), graphical input-
output research and development on software
and hardware, scientific computer applications,
operations research, and statistics. Members

of the professional staff enjoy excellent salary
and fringe benefits (including tuition-paid study
for advanced degrees) and the constant chal-
lenge of exciting work.

IIT Research Institute is an independent, con-
tract research organization serving industry and
government. Its activities encompass nearly

" all of the physical and biological sciences and

their related technologies.

If you have a strong interest and capability in
computer science and technology, please commu-
nicate in confidence with Mr. Ronald C. Seipp,

nT
Research
Institute

10 West 35th Street, Chicago, Ill. 60616
An Equal Opportunity Employer M/F
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programmers
& analysts

for new long-term
Apollo projects

with Lockheed at the
Manned Spacecraft
Center in Houston

At the NASA Manned Spacecraft Cen-
ter in Houston, Lockheed finds the
answers to challenging problems on
Apollo space projects thru scientific,

business and data reduction program-

ming and analysis. We want your help
in career openings with great growth
potential in these long-term contracts.

You’ll work with large, third-genera-
tion computers. You’ll have opportu-
nity to assume responsibility and de-
velop tomorrow’s technology. You'll be
at the career center of man’s expansion
into space. _

A magnificent community with fine
schools, sailing, golf, and attractive
homes has grown up around the
Manned Spacecraft Center where you
will work. Theatres, museums, fine
stores, and all good metropolitan
things are a few minutes drive away in
the exciting city of Houston.

Investigate this opportunity to move
up in your field now. Lockheed has im-
mediate openings in all phases of:

Systems analysis

Programming and operations in
all areas of computer technology

Scientific analysis and
programming

Data reduction
Management data systems
Business programming

Computer software and
operations.

Phone collect to: Mr. R. K. Glasgow,
at (713) HU 8-0080,

or write:
Professional Placement Manager

Lockheed

Electronics Company

A Division of Lockheed Aircraft Corporation
16811 El Camino Real, Houston, Texas

An Equal Opportunity Employer
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people

Il Robert A. Leonard has been elected
president of ITT Data Services, New
York City. He was previously execu-
tive vp and general manager of the
division.

B Richard O. Baily, former vp of the
equipment and systems marketing div.,
Burroughs Corp., has been elected vp
and group executive for the com-
pany’s new business machines group.

Bl C. B. Rogers, Jr., has been named
vp, marketing, IBM’s data processing
div., White Plains, N.Y. He succeeds
Dr. Thomas R. Horton, who is now
director, university relations, IBM cor-
porate headquarters.

M William R. Orthwein, Jr., has been
named president of McDonnell Auto-
mation Center, now established as a di-
visional company. He will continue to
serve as a corporate vice president of
the McDonnell Company.

M Paul W. Howerton, former director
of the Center for Technology and Ad-
ministration at American Univ., is now
director, client services, EBS Manage-
ment Consultants, Washington, D.C.

Il At mtre Corp. Bedford, Mass.:
Edward H. Bensley has been named
associate department head, informa-
tion processing systems department:
John A. Godsen, formerly with Auer-
bach Corp., was appointed subdepart-
ment head.

M Robert Kirby has joined URS
Corp., Springfield, Va., as vp and
assistant general manager of the infor-
mation sciences division. He was for-
merly with the MiTrReE Corp., where he
was associate technical director, na-
tional military command systems,

Bl Neil Gorchow has been appointed
vice president, systems programming,
Univac Div., Sperry Rand Corp.,
Philadelphia, Pa.

i

Bl Paul F. Jenkins has been appointed
director of corporate systems and data
processing for the Howmet Corp.
New York, N.Y.

W Dr. I. E. Block has been promoted
to manager, scientific information div.,
Auerbach Corp., Philadelphia, Pa. He
was formerly administrator of corpo-
rate planning.

computer
careers

Should you base your career on
just one interview? Make your
choice trom 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 Outerspace/Lunar and Ad-
vanced Programs

O 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
Data Handling-of 1.R. Systems

O Technical Representatives—
Programming and Systems support
to Sales ’ ‘

O Digital or Logical Design

0 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

MET. INFO SYSTEMS

and/or

REAL TIME COMMUN

NOW — NOW
Exceptional Jr. Posts
available

All expenses are assumed by our client
companies.

Write in confidence, including pres-
ent salary, acceptable locations or
call (Collect) Mr. Nellissen (Area
Code 212) PLaza 9-1720

d-1N

ALBCRT, NneLLissen, mc.

Leading Consultants to Management
in the Data Processing Field

510 MADISON AVENUE. N.Y.. N.Y. 10022
CIRCLE 324 ON READER CARD
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WHAT IS YOUR TRUE WORTH?

FREE

Data Processing
OpportunitiesBulletin

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. 356. Please use home
address only.

LON D. BARTON, President

Cadillac Associates, Inc.*

29 E. Madison Bldg. Chicago, 1ll. 60602
Financial 6-9400

® “Where _More Executives Find Their Positions Than Any-
where Else in the World.”

CIRCLE 356 ON READER CARD
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NEW 1966 COMPUTER
SALARY SURVEY

—a summary of nation-wide computer salary ranges broken
down by eleven professional classifications and including
degree of experience and level of management.

COMPUTER OPPORTUNITIES
A LOOK AT 1967

—a comprehensive analysis of current trends in computer
employment including programming, business and scientific
systems, operations research, real-time, management
consulting, computer manufacturers, etc. salaries

range to $75,000.

To receive vour free copy without obligation please circle the
reader inquiry card or, to speed delivery, .
write directly to:

source edp -
““executive computer specialists’’

In Chicago —

David M. Grimes, 100 S. Wacker Drive, Suite 212, (312) 782-0857

In San Francisco —

M. M. Parr, 111 Pine Street, Suite 1015, (415) 434-2410
CLIENT COMPANIES ASSUME OUR CHARGES

CIRCLE 326 ON READER CARD

VELOPMENT & S

TION & SERVICES ® DOCUMENTATION

We Wondered Whether...

® YOU WERE AWARE OF OUR EXPANSION PLANS . . . ground has been broken for a new
building needed to house the dual processor IBM $/360 model 67 (late 1967) and the
significant expansion in activities planned to more fully meet the computational needs of
MIT and the other cooperating New England colleges.

YOU MIGHT BE INTERESTED . . . that this expansion means a variety of new projects and
research programs are starting which require a tremendous increase in our staff at all
levels and provide a real opportunity for professional growth.

YOU HAD THESE QUALIFICATIONS . . .
year of experience in the above areas.

minimal requirements—a degree & more than one

YOU HAD CONSIDERED . . . that MIT offers a liberal benefit program including educational
opportunities at the Institute as well as competitive salaries.

We invite your inquiry. Please forward your resume, including salary information to:
Mr. Robert Nelson, Personnel Dept. (Bldg. E 19-285)

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

77 MASS. AVE., CAMBRIDGE, MASS. (617) UN 4-6900 (EXT. 4275)

* COMPUTATION CENTER s

n equal opportunity employer

W
s A AR
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datamart

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

BOX....ovveiuannn
DATAMATION

F. D. Thompson Publicatlons, Inc.
35 Mason Street

Greenwich, Conn. 06830

Classified Advertising

PROFESSIONAL SERVICES

UNGERLEIDER & CO.

Representatives for
EDP Equipment & Services

P.0. Box 1180 Area Code 703
Alexandria, Va. 768-6700

USED EQUIPMENT

Stanford University will soon be installing a new
time-sharing computer system. It will release three
currently owned systems:

1BM 7090 with 32K memory, 10-729 Mod. IV tape
drives, on-line card reader, printer, punch.
Available September 1967.

IBM 1401 with 12K memory, 4-729 Mod. IV tape
drives, 1402 card read-punch, 1403 printer,
print buffer. Available September 1967.

Burroughs B5500 with 16K memory, 2 drums, 4
tape drives, 2 card readers, 2 printers,"1 card
punch. Available late 1967.

All three systems have been maintained under manu-
facturers’ maintenance contracts.

. For further information write or call:

Peter R. Winters
Stanford Computation Center
Stanford, California 94305

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. Globa| Tab. Equip. Corp., a subsidiary of In-
ternational Typewriter Exchange, 1229 W. Washing-
ton Bivd., Chicago, Il. 60607, SE 3-1200.

IBM unit record equipment needed immediately.
407, 402, 1401, 083, etc. Complete installations
for lease with systems assistance. Data Equip-
ment Sales, Inc., 1107 Reliance Life Bldg. Tele-
phone 214 RI2-6736, Dallas, Texas.

HELP WANTED—Non-profit Institutions

A SYSTEMS ENTREPRENEUR! We've never seen one
advertised for, but that's what we want. He's young,
has at least a Bachelor’s degree, and knows Fortran
and maybe one or two other computer languages. He
is skilled in system analysis and design and has
used computers for a variety of applications. His
background contains at least one comprehensive
feasibility study. He is inclined toward mathematics
and economics, and is alert to hardware and soft-
ware developments.

With us, he’ll do applied contract research. We'll
give him some jobs and expect him to find others.
The pay is good, including moving expenses. An
Equal Opportunity Employer Box 2-1.

Scientific Programmer, with a BA degree in science
and 2 to 4 years experience to work in such areas
as information storage and retrieval, life science
applications, and computer systems. IBM 7040 and
PDP8. Age and salary open. Excellent benefits,

Please write Mr. T. E. Hines, Personnel Dept.,
Indiana University Medical Center, 1100 West Michi-
gan Street, indianapolis, Indiana.

HELP WANTED—Educational Institution

Woods Hole Oceanographic Institution
Scientific Data Processing Openings
GENERAL SCIENTIFIC PROGRAMMERS for work in
data processing center or in scientific research

department. .
GEOPHYSICAL PROGRAMMER with background in geo-
physics or physics to participate in analysis of data
collected at sea.

Mail complete resume to:

MELVIN A. ROSENFELD
Woods Hole Oceanographic Institution
Woods Hole, Massachusetts 02543

An Equal Opportunity Employer

.February 1967

WANTED

Men With a Yen For Exploring The

COMPUTER
SCIENCES

If you are a systems analyst, programming mathematician, enginger
or engineering physicist,-and want to join a team of computer scientlsts
who have pioneered in pattern recognition and information processing, we
are very interested in you and your qualifications. Over and above the
challenge of our professional program you will appreciate the unusual
research environment of an independent research laboratory. We offer
opportunity for exercise of individual initiative and exploration of areas
of keen personal interest plus competitive salaries and fringe benefits.

Our programs in computer science include real-time simulation, tactical
command and control, filtering and parameter estimation, special-purpose
electronic computers, advanced programming concepts, electro-optical
engineering, computational graphics, digital control systems, and self-
organizing automata. .

You will have the support of our entire technical staff plus such fa.cxl-
ities as our specially designed Pattern Recognition Computer and Flying
Spot Scanner, an IBM system 360 Model 65 digital computer, a PDI?-Q
digital computer for realtime systems experimentation, two Electronics
Associates Analog Consoles and a COMCOR hybrid system.

CORNELL AERONAUTICAL LABORATORY, INC.

of Cornell University

J. D. Rentschler C/S
CORNELL AERONAUTICAL LABORATORY, INC.
Buffalo, New York 14221

[J Please send me a copy of your illustrated prospectus ‘‘Computer Re-
search’”” and an application blank. .

|

|

|

|

|

|

: O P'm not interested in investigating job opportunities now but | would
| like to see your latest ‘‘Report on Research at CAL.”
|

|

|

|

|

|

|

Name

Street

City. State. Zip.
An Equal Opportunity Employer

- — e —— e e S
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YOUR
|FUTURE
WON'T
WAIT

If you're am-
bitious about
s AP building your fu-
ture career now, don’t be surprised if your
thoughts keep turning to Honeywell.

After all, Honeywell is one of the fastest grow-
ing manufacturers of commercial computer sys-
tems. And commercial computer applications
are showing the best potential for growth in
the whole industry. On top of that, Honeywell
can still offer you the chance to answer wide-
open challenges-that can lead to equally vast
responsibilities.

Get in touch with Honeywell now.

ENGINEERING

System Architects

Mass Memory Advanced Memory
Microelectronic Packaging

Technical Writing

SOFTWARE

Advanced Operating Systems
Software Support Testing
Software Development
Technical Writing

Please send your resume to:
Mr, Curt Collison

Honeywell

ELECTRONIC DATA PROCESSING

200 Smith Street Dept. D-2
Waltham, Massachusetts 02154

Opportunities exist in other Honeywell Divisions. Send resumes to
F. E. Laing, Honeywel!, Minneapolis, Minnesota 55408, An Equal
Opportunity Employer.

CIRCLE 329 ON READER CARD

Systems Programmers

Applicutions Programmers

Worldwide opportunities with a com-
mercially oriented petroleum exploration
company are wide open and immediately
available. Systems Programmers, Appli-
cations Programmers and Technical An-
alysts are needed to join in pioneering of
new techniques in the expanding field of
geophysical data processing. Program-
ming experience combined with a back-
ground in mathematical statistics, infor-
mation theory, or time-series analysis is
preferred. Send resume to:

L. D. Armond C. D. Phillips
933 North La Brea Avenue 520 North Market Street
Los Angeles, California 90038 Shreveport, Louisiana 71107

WESTERN
GEOPHYSICAL

DIVISION OF LITTON INDUSTRIES

CIRCLE 331 ON READER CARD
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The S-minute resumé

For the professional in a hurry to advance his future.

l‘___----——---—_-_---__-_—-------__-—_-__—_1

I Name

Date

Home Phone

I
| Home Address

I street city

Professional experience in previous positions:

Specific field of interest, and job preferences:

Education (List highest degree first)

[y

Present Position (Give job title and brief description of principal responsibilities):

state zip

College & Location

N

Dates Attended

Degree & Major

College & Location

Dates Attended

You can reach me at home (Circle days and indicate hours): SM TW T F S at

Tear out this form, and mail to:

Paul Hutchins, National EDP Manager
DREW PERSONNEL PLACEMENT CENTER
160 Broadway, New York, N. Y. 10036

Degree & Major

A.M. P M.

We designed this time-saving resumé for you, because
we're in a hurry, too.

Right now, Drew has 87 exciting EDP career open-
ings in New York just waiting to be filled by experi-
enced systems analysts and programmers. And the
sooner we hear from professionals like yourself, the
sooner we can bring you and our well-known corporate
clients together.

Here’s the kind of fast action Drew gives you, if you
have the professional talent we're looking for:

We’ll ’phone you as soon as we've received and eval-
uated your resumé—no matter where you live in the
Continental U.S.—to give you full details about any
jobs suitable for you in your field of interest. We'll
tell you about responsibilities. Salaries. Everything.

If the openings we have sound interesting, in most
cases we'll fly you to New York for personal interviews
with the companies you choose. At no cost to you.

And we won’t bring you in on any wild goose chases,
either. Our reputation with clients—on both sides of
the desk —is too important to us.

Drew is one of the largest EDP placement specialists
in New York. Its career executives work closely with
nearly every important New York-based company that
employs skilled systems analysts and programmers.
That’s why, when jobs open up, Drew is usually the
first to know. And you will be, too.

So fill out this resumé blank now. (Or, if you al-
ready have one made up, send us that.)

But do it today. It could speed up your whole future.

©1967 Drew Employment Agency, Inc.
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COMPUTER SPECIALISTS
You recognize this, of course,

but have you ever thought
how computers can be used to
get there and beyond ?

Bellcomm, the systems engineering contractor
for the National Aeronautics and Space Adminis-
tration, has openings for imaginative computer
specialists interested in contributing to manned
spaceflight.

We need people who can:

O analyze data processing requirements of ad-
vanced missions

O determine functional requirements for the
next generation of spaceborne computers

O study optimal computer orgdnization for re-
liability (hardware and software)

O define computer systems for supporting
launch and flight operations of multiple missions

O develop management procedures for control-
ling computer resources

O define ground network for distribution of
data transmitted from space

O evaluate data management systems

O determine impact of new programming tech-
niques for all of the above

If you believe you are such a person, Bellcomm
will welcome your inquiry. Send your résumé to
Mr. N. W, Smusyn, Personnel Director, Bellcomm,
Inc., Room 1503-E, 1100 17th St., N.W., Washing-
ton, D. C. 20036.

Bellcomm is an equal opportunity employer.

{}]

J= ) Bellcomm, Inc.

ey

v A Bell System Company

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

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.

A SMALL SAMPLE OF CATEGORIES

PAYING FROM $10 — $30,000:
e Software development

# Programming research

e Scientific computation/Analysis

® Technical representative

® Marketing/Sales

® QOperations Research

® Systems design

e Management consulting

® 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

437 FIFTH AVENUE, NEW YORK, N.Y. 10016
CIRCLE 334 ON READER CARD
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TO MEET THE NEEDS OF

’azid EXPANSION

EXPLORATION CO., INC.
EXPLORES THE CHALLENGING FIELDS OF GEOPHYSICS & GEOLOGY
UTILIZING LATEST COMPUTING & COMPUTER — GRAPHICS EQUIPMENT
SALARY LIMITED ONLY TO POTENTIAL OF INDIVIDUAL

LOCATED IN CLEAR & SUNNY WEST TEXAS
SEND RESUME
OR CALL COLLECT:
MR. P.L. TERRASSON 4805 ANDREWS HIGHWAY
(915) QX4-'I651 MIDLAND, TEXAS 79701
An Equal Opportunity Employer A Subsidiary of Shell Qil Co.

CIRCLE 335 ON READER CARD

121



Software
Concepts and

Implementation

First National City Bank; one of the world’s great
banks, is expanding its computer complex. Our staff is
engaged in design, implementation and/or utilization
of software for third generation equipment. The scope
of the positions available will offer individuals the
opportunity to do state of the art development in
multi-programming, multi-processing, time sharing
.and teleprocessing.

Time Sharing

Design and implementation of software for executive
routines, scheduling, resource allocation, remote
program entry. Minimum 3 years experience.

Operating Systems

Design and/or utilization of operating systems for
persons with 5 years EDP experience, 3 years in
operating systems.

Compiler Design

Design and implementation of problem oriented
compiler. Minimum 3 years experience in compiler
design.

Teleprocessing

Will engage in design and implementation of software
for message handling, polling, priority interrupt.
Minimum 3 years experience in teleprocessing.

Communications

Establishment of communications requirements,
networks and equipment for real-time systems.
Minimum 3 years experience required.

Systems Programming

Design and implementation of multi-programmed
real-tinre systems.

Additional openings available in areas of:

Configuration Management
Project Control
Project Scheduling

The above positions offer top salaries, commensurate
with experience, excellent advancement opportunities,
midtown N.Y.C. location.

Send résumé with salary requirements in confidence to
Mr. John Ackerman, First National City Bank,
399 Park Avenue, New York, N. Y. 10022.

An Equal Opportunity Employer

caN YOU

ASSUME A
MORE RESPONSIBLE
POSITION??

Abbott’s of Boston is a nationally recog-
nized consulting service which, for over
40 years, has provided the means by which
over 100,000 professionals and 10,000 com-
panies have been brought together.

If your interest and experience include any of
the following areas: scientific and commercial
programming . . . systems analysis . . . software
development . . . compiler development . . . op-
erations research . . . information retrieval . . .
systems design, you are invited to investigate op-
portunities offering up to $30,000.

If you are looking for a new position and would

like immediate, professional, confidential ass1stance,

please direct your resume stating salary require-

ments and geographical preference in complete

confidence to:

Mr. Philip Nash or Mr. Daniel Sheehan
EDP Staffing Specialists Dept. D-2

BBOTT'S
of Boston

EMPLOYMENT SPECIALISTS
Serving the Data Processing Community
150 Tremont Street

Boston, Massachusetts 02111
(617) HAncock 6-8400
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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 « Digital or Logic Design
* Real Time Systems « Circuit Design

« Software Development  Commercial Programming
« Operations Research « Mathematics

« Applied Systems * Development Engineering
+ 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.

\ EVERETT KELLEY
ASSOCGIATES

Consultants to the
Computer Industry

L2} So. Broad Street (Suite3300)
Philadelphia, Pa. 153107
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We invite you to

articipate in a significant
evelopment in the field of
computerized systems

management:

the new Douglas MSSD
Information Systems Subdivision.

Long a leader in the development of hard-
ware and systems for space exploration and
defense-oriented missile programs, the
Douglas Missile and Space Systems Division
long ago recognized the increasing impor-
tance of computers as technical and manage-
ment tools.

Thus, to extend even further our present-
day capabilities in computerized systems
management, Douglas has created a new
Information Systems Subdivision. This new
group will serve as an important adjunct to
the large inventory of technical and manage-
ment tools already serving MSSD General
Management, other Subdivisions, and our
Program Directorates.

The Subdivision will immediately begin to
help develop improved and integrated infor-
mation management systems, provide effec-
tive computer operating systems, and supply
expert systems analysis on new operational
techniques.

February 1967

The Subdivision’s specialized services will
require skilled and imaginative professionals.
We would like to talk to you if you are a
senior-level scientist or engineer with inter-
ests in the following areas:

INFORMATION SYSTEM TECHNIQUES
INFORMATION SYSTEMS SPECIALTIES
SUPPORT SYSTEMS

COMPUTER TECHNOLOGY

If you would like to participate in the for-
mation and growth of our new Information
Systems Subdivision, please send your
resume to:

J. N. MacDonald, Douglas Missile and Space
Systems Division, 5300 Bolsa Ave., Hunting-
ton Beach, California

DOUGLAS

MISSILE & SPACE SYSTEMS DIVISION
An equal opportunity employer
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The Forum is offered for readers who want to express their opinion on any aspect
of information processing. Your contributions are invited.

COMPUTER-
ASSISTED
INSTRUCTION:

THE NUMBERS GAME

In all of our passion for the use of
computers in instructional environ-
ments—what is popularly called com-
puter-assisted instruction—there seems
to have been or to be little attention
devoted to the tail we are construct-
ing for our existing dog. What we are
doing reminds me of a Dr. Seuss
story, Gertrude McFuzz.1 Gertrude
ate fruit of the pillberry vine, which
caused tail feathers to grow where
none had been. So enamored was she
of having one more feather that she
ate all the-berries and grew 85 pounds
of tail feathers before she learned
she could no longer fly. Then she
had to submit to the excruciating act
of having them pulled from her one
by one until only the original feather
remained.

| cannot help thinking that many
of those who advocate the use of
computers in instructional environ-
ments are like Gertrude. So enamored
are they of their individual experi-
ments with the computer as mediator
of instructional materials that they are
neglecting critical aspects of the sys-
tematic use of the computer outside
their laboratories: the world in which
each of 20,000 university students
spends 15 hours per week at a “teach-
ing terminal” is very different from
the world in which, occasionally, stu-
dents make use of perhaps a dozen
or fewer terminals,

How many terminals are needed
to satisfy the demand of these 20,000
students? First, we note that we need
300,000 terminal-hours per weekl
Even if each terminal were in use

124

24 hours per day, seven days a week,
we would need almost 1,800 fter-
minals. But our terminals will not be
in use 168 hours per week: it is un-
reasonable to expect a student en-
rolled in today’s kind of university
to get out of bed at 3 o'clock on a
Sunday morning just because he's
scheduled to use a teaching machine.
No, we are more likely to find the
terminals in use from 8 in the morn-
ing, say, to 10 in the evening (al-
though there is no reason to suppose
that demand will be uniform during
those hours, we will assume it is) on
Monday through Friday. On Saturday,
the demand drops to six hours; on
Sunday it is four hours. Hence, from
each terminal we get only 80 hours
per week of use (with no allowance
for interruption of service, either for
maintenance or change of student).
Now the number of terminals re-
quired is 3,750 (or one for every 5.3
students). 2

| shall leave as an exercise for the
reader the determination of the num-
ber and kinds of computers that may
be required to service 3,750 terminals.
But let me suggest that the quality of
performance of these devices must be
such that each student is given the
appearance of being the only person
served. This requires a response time
not exceeding one second (that is, no
student must be compelled to wait
more than one second after he indi-
cates to the computer he is ready to
proceed unless, of course, he is re-
questing a “computational sequence”).
Let me suggest also that the faculty

serving 20,000 students in the way sug-
gested here will require “several”
terminals dedicated to their use as
auvthors. In addition, the faculty will
have to devote many hours of inten-
sive effort creating acceptable instruc-
tional sequences: this is neither a
part-time nor a ftrivial activity. And,
if efficient use is to be made of these
thousands of terminal devices, authors
probably must pay some attention to
the lengths of instructional sequences
that are to be devoured by intellectu-
ally hungry students; otherwise, the ex-
pensive machines may be idle a sig-
nificant amount of time. .
These explicit and implicit questions
—and many others left unasked in
this brief essay—compel me to observe
that what is wanting nearly every-
where are efforts to determine the
nature of the total educational en-
vironment in which computers can
play a major role as mediators of in-
structional materials, If | may employ
a cliché, what we need is a systems
approach to education.
—Robert M. Gordon

1ln “Yertle the Turtle and Other Stories”
(Random House, New York).

20ne set of assumptions implies that these
terminals occupy 260,000 square feet of floor
space and rent for $1,400,000 per month!
Consideration of other factors probably gov-
erning usage of the terminals causes our es-
timate to be altered to one for every 3.5 stu-
dents: at our hypothetical university, therefore,
we shall need approximately 5,700 terminals
just for students’ instruction. If the demands
for research computing and administrative
data processing are considered, too, that num-
ber will surely increase past 6,000.
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are you paying

too much for

<
eror-free tape?

You are if you're paying more than MAC tape prices

Let's face it——some people want to pay
top dollar for computer tape, assuming
that's the only way to assure top quality.
Have you ever examined that assumption —
with a comparison test, for instance?
Look. Given the present state of the
art, MAC Tape is perfect —error-free,
drop-out free— before it leaves our plant.
(It may be even better than perfect next
year, but that's another story.) We've
invested in some very expensive equipment
that tests every inch of MAC Tape to
the industry’s highest standards. Any
tape that isn’t perfect is rejected. That
costs money, but we figure it's a small
price to pay to protect our reputation.
Before it gets to final testing, MAC
Tape is made with painstaking care by
perfectionists. We grind the coating
formulation longer than anybody; we put
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it on with a gravure process that costs
more than any other method; we've
even developed our own tape washers

because they do a better job of cleaning

than anybody else’s. All these extras
cost money. But we figured out how
much, added the costs of selling and a

small but fair profit, and that's the price.

We can’t tell you why anybody would
charge more than we do; we can only
suggest that, in magnetic tape, the

price-quality relation doesn’t hold. In fact,

you may be paying 40% too much for
top-quality tape. Prices being what they

are, you could be a hero with a saving
like that. But we're pragmatic, and we
expect you to be a skeptic. We have

a little booklet that tells as much as

we can make public about our expensive
methods of manufacture and the virtues of
our product. If you want to be an expert
before you become a hero, send for it.

If you're ready to start saving money
right now, we'll send a salesman with an
order blank. Even a postcard, if addressed
to MAC Panel Company, Box 5027,

High Point, N. C. 27261, will bring

you either benefit.




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; ¥ 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.

Ferroxcube @

[ Y

-
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FERROXCUBE
CORPORATION
OF AMERICA
Systems Division
5455 S. Valentia Way
Englewood, Colorado Boston Chicago Dallas Los Angeles Minneapolis

New York Area Phoenix
303-771-2000 617-899-3110 312-261-7880 214-255-0441 213-837-1484 612-888-4681

201-267-5888 602-265-1792

Philadelphia
215-927-6262
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