




















































































































































































































































































TRW is Tom Wangsness retrieving 
data-bank information for a buyer. 

Management of information systems is his vital 
function at TRW. It can be yours. 

Tom, Senior Management Systems 
Analyst in the Management Systems 
Department, is responsible for design­
ing and programming computer-oriented 
information systems. He's not Just a pro­
grammer, nor a systems analyst. 
He is a hybrid! 

Tom puts it this way ••• "TRW ••• it's 
hardware, software, and applications­
freedom to work out my own path toward 
my assigned goals." 

Move your career in sophisticated man­
agement systems to TRW and work with 
a group that will double in size this year. 
Drop a line (and a resume) today to 
Donald E. Bird, Professional Placement, 
Room 192-D, TRW Systems Group, One 
Space Park, Redondo Beach, California 
90278. TRW is an equal opportunity 
employer. 

We need men and women with experi­
ence as: 

SENIOR SYSTEMS ANALYST: 
With ability to lead other Analysts in 
design and implementation of integrated 
data bank management information sys­
tems. Requires degree in Business 
Administration, Mathematics or equiva­
lent, knowledge of programming, and 
five to seven years practical experience 
with higher level computer language. 

MANAGEMENT SYSTEMS ANALYST: 
To aid in design of random access and 
data bank systems, using latest l?tate-of­
the-art techniques. Degree in related 
field required, plus three to five years 
systems analyst experience in systems 
design and the programming of a broad 
range of management information 
systems. 
PROGRAMMER ANALYST: 
Must possess abilityto grow and improve 
skills in all business systems areas. Con­
centrated programming in any language 

necessary, with two to five years busi­
ness systems experience on any compu­
ter. Degree preferred, but not essential. 

SOFTWARE SYSTEMS ANALYST: 
To design and implement unique soft­
ware application packages oriented to 
business programming functions. Degree 
preferred. Requires two to five years 
experience and complete knowledge of 
ma n ufactu rer's software systems, 
including utility routines, operating sys­
tems and compilers such as COBOL 
and Assembly .. 
PERT-COST COMPUTER PROGRAMMER 
ANALYST: 
Must possess ability to establish and 
program networks for planning and con­
trolling complex projects. College degree 
desired but not essential. 

TRW. 
TRW (formerly Thompson Ramo Wooldridge) is 60,000 people at 200 operations around the world, who are applying advanced technology in space, defense, automotive, aircraft, electroniCS, and industrial markets 
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• Announcin 
in software!\ 

ew service 

Link Group of General Precision, 
Inc., has created a new Division: 
LINK INFORMATION SCIENCES. 

The Division will be devoted to 
computer applications providing 
an array of software services. 

Foryears Link has provided soft­
ware to the military and other 
government agencies. Two of our 
foremost projects are forthe Apollo 
and LEM programs. With the estab­
lishment of LINK INFORMATION SCI­

ENCES, we're expanding to provide 
the full spectrum of software se'rv­
ices to business and industry as 
well. 

We're experts in programming, 
research and development, mathe­
matical analysis and facility man­
agement. 

We can apply our abilities to 
many fields-manned space flight, 
business accounting, automatic 
typesetting, computerized teach­
ing ... even sports and the compo­
sition of music. 

We're headquartered in Wash­
ington, D.C. Other facilities are in 
Pleasantville and White Plains, just 
north of New York City. Bingham­
ton, in central New York State, and 
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Norwood, New Jersey. 
Present openings: 
PROGRAM MANAGER, 

COMMAND AND CONTROL. 

Apply electronic data pro­
cessing to achieve effective 
command and control decisions. 
Produce a total systems capa­
bility. Duties will include prepa­
ration of management plans and 
concept of operation. Proposa I 
planning and development. Super­
vision of systems analysis and de­
velopment. Ten years exp~rience 
desired with minimum of bache­
lor's degree. 
SENIOR MARKETING REPRESENTA­

TIVE. To market software systems 
in both commercial and scientific 
markets. Background necessary in 
marketing of software, hardware, 
systems concepts, programming 
and computer theory. Five to eight 
years experience necessary. Excel­
lent starting salary. 
SYSTEM ANALYST, COMMAND AND 

CONTROL. To perform total system 
evaluation and prepare preliminary 
design specifications for program­
ming a total system. Duties will 
include assistance in proposal 
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planning, system analysis, and co­
ordination of system development. 
Eight years experience desired 
with minimum of bachelor's de­
gree. 

Send your resume in complete 
confidence to Mr. Edward F.Grubic, 
Manager Industrial Relations, 
Link'information Sciences, 11315 
Lockwood Drive, Silver Spring, 
Maryland. 

LINK GROUP 

AN EQUAL OPPORTUNITY EMPLOYER 

DATAMATION 
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GP COMPUTER: l2-page brochure de­
scribes Model 3 which is desk size and 
designed to solve industrial control 
and scientific computational problems. 
Schematic illustrates building block 
structure, 110 interface is described 
and three instruction formats are 

. listed. Five software packages are 
available as well as full line of peri­
pherals. INTERDATA, Eatontown, 
N.J. For copy: LOGIC CIRCUITS TABULATION: Up­

dated edition lists 5,000 circuit type 
numbers from 90 manufacturers and 
includes 800 types whose specifica­
tions have been revised since the pre­
vious edition. Engineers are provided 
with information on characteristics of 
a type number, possible substitute for 
a given number, manufacturers pro­
ducing circuits meeting certain elec­
trical and mechanical requirements 
and package and dimension specifics 
of a given circuit. Drawings indicate 
the circuits' mechanical characteristics 
and schematic drawings provide in­
formation on performance. Subscrip­
tion cost: $32.50 in the U.S. and 
Canada; $34.50 elsewhere. D.A.T.A. 
INC., Box 46, Orange, N.J. 97051. 

SAMPLE AND HOLD SYSTEM: Designed 
for data acquisition applications, the 
system is used between an analog 
multiplexer and a time-shared digi­
tizer, reduces errors caused by fre­
quency of input signals. Bulletin ex­
plains theory of operation, features, 
specifications and demonstrates aper­
ture time versus input signal fre­
quency in graph form. SYSTEMS 
ENGINEERING LABORATORIES 
INC., Ft. Lauderdale, Fla. For copy: 
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INSTRUCTOR'S MANUAL: Available for 
teachers using the "Business Systems" 
textbook in classrooms. Manual con­
tains discussion points, true-false and 
multiple choice questions and a list of 
supplemental reading materials for 
each chapter. SYSTEMS AND PRO­
CEDURES ASSN., Cleveland, Ohio. 
For copy: 
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PRINTOUT FILING: Six-page folder deals 
with such dp filing problems as heavy 
binders, research time, use of space, 
file appearance and indexing and of­
fers solutions. ROBERT P. GIL-. 
LOTTE & CO., INC., Columbia, S.C. 
For copy: 
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WIRE MEMORIES: Woven plated wire 
memory interweaves thin-film, mag­
netically coated wires with insulated 
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wires. At each wire junction, a mag­
netic field is created so a bit of in­
formation can be stored. l6-page 
brochure provides technical informa­
tion and describes how it is adaptable 
to computer systems for main or 
scratchpad memory, buffer storage, as 
a control memory or a supplement to 
other memories, buffer storage, and 
can be used in telemetry or control 
systems. LIBRAS COPE GROUP, 
GENERAL PRECISION INC., Glen­
dale, Calif. For copy: 
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TAPE TRANSPORTS: Brief descriptions 
and photos of digital tape transports 
and tape memory systems, featuring 
single-capstan design, are contained in 
a four-page brochure. Transfer rates, 
packing densities, tape speeds, startl 
stop time and rewind time are cov­
ered. AMPEX CORP., Redwood City, 
Calif. For. copy: 

LOGIC MODULE: Four-page brochure 
on the series M Wyle IC includes in­
formation on 60 logic cards, power 
supplies, card files, card drawers, ac­
cessory parts, an automatic module 
tester, and an experimenter for bread­
boarding up to a 10-card system. Also 
gives discount schedule, 10-year war­
ranty and list of sales representatives. 
WYLE LABORATORIES, PROD­
UCTS DIV., El Segundo, Calif. For 
copy: 
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NOTCHED CARD SYSTEM: Brochure 
illustrates how Keysort enables users 
to process and retrieve information at 
their desk. Applications include bib­
liographies, accident reports, question­
naires and surveys, personnel records 
and statistical studies. Available ac-

HOTWOJOBSAUKE. 
URS has grown for lS,years, and yet retains 
an . environment . in which the, sontribution of 
each individual i$ unique andlmportant. 

~ .'. . ,Individual effort ~omeSfirst·.i\. ' .....• 

U RS' Information', Sciences Divisionis 7n~agedll1.s)"st7~deslgni 
programming andinformationpro,cessing operatipl1s,int~eUnit7? 

States. and other parts of the world. (In addition, our P~ysjcql&.Engl~ 
neering Sciences Division. is conducting avariety>?fapplie9~7s~arf~~~d 
development programs.) 

Are. you eu rrentlyengaged in systems ,de~igl1 
or programtningin thefoIIOwingare.as? 
Simulation. • . Logistics' • .. Management in fori nation systems • 
Computer programming aids, languages and applications 

If you have such qualifications and· are interested in .a.· positi?n offering 
professional growth and compensation based on your effort, send your 
inquiry or resume to: 

CO R p·O R AT 10 N 
1700S. EI Camino Real San Mateo,Galifornia 94402 

AN EQUAL OPPORTUNITY EMPLOYER-BY CHOICE! 

*Stiil known to some of our older friendsasBroadvi~w (aRC),. United Research Services 

other aBases reflectrng a spirit ,ofexperiln€ ntation: 
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Cathode Ray Tube sets will be standard equipment 
for nearly 3,000 United agents all over the country. 
They'll use their CRTs to ask our central 
computer all kinds of questions, and they'll expect 
instant visual answers. 
Think you can help us set it up and keep it going? 

If you're a systems analyst with pro­
gramming experience, your oppor­
tunities with United Air Lines are as 
unlimited as our computer complex 
itself. It will be the world's largest in 
commercial operation. 

United's central computer system 
consists of three UNIVAC 1108 proc­
essors sharing a common 196K, 36-
bit word core; 40 drums providing 
random access storage of nearly two 
billion characters of data; eight tape 
drives; two 900 LPM printers; two 
card readers and two punches. 

Remote equipment, besides our 
CRT agent sets, will include 800 print­
ers (25 characters per second), plus 
many teletypewriters and communi­
cations lines from othercomputersys­
tems connected to our central com­
plex. 

You'll be responsible for projects 
from analysis, through coding, de­
bugging and documentation. So we 

lII!JJ2It 

require two to five years' experience 
in business or scientific applications 
and a college degree is preferred. 

The basiclanguageof United'scom­
puter system will be Fortran V, sup­
plemented with a special set of sub­
routines required for on-line, real­
time operation. 

Sleuth II, assembly language for 
the 1108, will also be used. 

Besides the satisfaction of personal 
growth and the exploration of new 
areas of· computer science, United 
Air Lines offers you a generous pro­
gram offringe benefits. These include 
free air travel for you and your family. 
You'll work at United's spacious Ex­
ecutive Offices in suburban Chicago. 

Please send your resume and sal­
ary requirements to Mr. T. C. Sullivan, 
Supervisorof Employment, United Air 
Lines Executive Offices, P. O. Box 
66140, O'Hare International Airport, 
Chicago, Illinois 60666. 

UNITED AIR LINES 
_ An Equal Opportunity Employer, M/F 

See Us At The Spring Joint Computer Conference In Altantic City 
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cessories are shown. MCBEE SYS­
TEMS, DIV. OF LITTON INDUS­
TRIES, Athens, Ohio. For copy: 
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MECHANIZED LIBRARIES: Report deals 
with mechanized systems being 
planned, developed and used within 
defense technical libraries and infor­
mation centers. Described are efforts 
in thesaurus building, file structure, 
input processing, serial control, selec­
tive dissemination of information, cir­
culation control, equipment, informa­
tion retrieval systems, organizations, 
operation and application, summaries 
on mechanization status, scope and 
size of collection. Cost: $7; microfiche, 
$1.75. AD 640 100. CLEARING­
HOUSE FOR FEDERAL SCIENTIF-
1c AND TECHNICAL INFORMA­
TION, 5285 Port Royal Rd., Spring­
field, Va. 22151. 

MAG TAPE: Six-page booklet describes 
MRX-III tape and includes specifica­
tions, microphotographs, profilometer 
readings, charts on durability and 
dropout activity and explains Tensa­
flex. MEMOREX CORP., Santa Clara, 
Calif. For copy: 
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TYPESETTING BIBLIOGRAPHY: Refer­
ences cover the period 1960 to 1966, 
and list publications under the follow­
ing categories: management, econom­
ics, systems and applications, equip­
ment, I/O, graphics, editing, pro­
gram and theory, style and tape codes. 
Most references have been selected 
from periodicals. Cost: 3 shillings, 6 
pence. HERTFORDSHIRE COUNTY 
COUNCIL TECHNICAL LIBRARY 
& INFORMATION SERVICE, Hat­
field College of Technology, Hatfield, 
Hertfordshire, England. 

COMPUTERS FOR CONSTRUCTION: 20-
page brochure features estimating, 
labor reporting, daily earnings com­
putation, job cost distribution, weekly 
job summarization, payroll summari­
zation and fringe benefit reporting 
for the construction field. Based on 
an installation of an electronic ac­
counting system. NATIONAL CASH 
REGISTER CO., Dayton, Ohio. For 
copy: 
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CORE MEMORIES: Described in bulletin 
is system with cycle times of 0.6 to 
1.0 usec. Included dso are block 
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f havin. a real-time 'or 
~oursel' doesn't send ~ou here ... 

sharin, it with the lIest eomputer 
talent in the eountr~ should. 

We have one of the five largest 
computer centers in the world. Here, 
the first time-sharing environment 
in General Electric was created. Here, 

. you'll have the challenge of working 
on such projects as Nimbus, OAO, 
SNAP-27, GGTS and a good many 
more and tackling them with a really 
intriguing array of computer 
hardware. * 
Any way you say it-in GECOM, 
COBOL, FORTRAN II, 
FORTRAN IV, 9 PAC,or90PAC 
-there's a lot to be said for working 
with the most talented computer 
software and systems people ever 
assembled in one place at one time. 
What's better, we have a 400-
company roster of customers who 
like nothing better than being 
convinced, and for those who help us 
convince them the experience can 
be most rewarding. 

To make it more readily so, we keep 
our organizational structure fairly 
loose, our ceilings high, and the walls 
between projects as low as possible. 

So why not act now to put yourself in 
the place of the best computer talent 
in the country. The first act is to drop 
us a copy of your resume. 

*Our computer inventory includes: 
Three DDP 24's, two IBM 7094's, IBM 
1460, Three IBM 1620's, GE 225, GE 235, 
GE 255,jive GE 265's, three GE 415's, 
GE435, GE605's, GE 635,SDS910, 
UNIVAC 1004, two CDC 160A's, 
SC 4020, SDS 930/2200, IBM 360/44" 
and two Telemetrix 670. 
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OPPORTUNITIES EXIST iIi Sunnyvale, California, Santa Monica, 
California, Washington, D. C., Valley Forge, Pennsylvania. 

ENGINEERS-SIMULATION 
Responsible for analysis, specifications, 
monitoring and evaluation of crew 
equipment and simulation systems from 
the conceptual to operable stage. Will 
develop simulation test plans, imple­
ment their operation, and evaluate re­
sultarlt data. Provide thermal control 
systems engineering, training systems 
engineering and crew operations inte­
gration. Knowledge of software simu­
lation systems and programming and 
operation of analogi digital computer. 
BS in Engineering. 

SYSTEMS TEST ANALYSTS 
Perform analysis, specification and de­
sign of systems and vehicle test com­
puter programs involving automatic 
ground equipment for test and check­
out functions. Functional supervision 
of coding, test, documentation and val­
idation for assigned subsystems. 

PROGRAMMERS/ANALYSTS 
Scientific analysis and programming on 
many of the nation's major space pro­
grams. Includes analog, digital and 
hybrid computers. 

SCIENTIFIC COMPUTER 
. APPLICATIONS ANALYSTS 

Develop and maintain special applica­
tion-oriented programming systems for 
large-scale batch processors, remote­
batch and time-sharing systems. This 
mathematical and scientific software 
group serves as computer consultants 
throughout the division. Fortran and 
assembly language experience essential. 
BS in Math or Engineering. 

SOFTWARE SYSTEMS ENGINEERS 
Design, develop and maintain operat­
ing systems and lariguage processors 
for various computer systems, including 
batch, remote-batch, and time-sharing 
configurations. Develop and utili~e 
special hardware such as experimental 
remote line printers, voice answer-back 
devices and display terminals. 

SYSTEMS ENGINEERS-MISSION/ 
OPERATIONS ANALYSIS 
Plan, direct and contribute to mission/ 
operations analysis studies which in­
volve the development of math models 
for various aspects of space systems 
survivability and offense. Mission ef­
fectiveness, cost-effectiveness trade-off 
studies evolved via game theory, prob­
abilistic simulation, and other mathe­
matical techniques will be performed. 
Prefer MS in Math, Physics, or EE. 

ENGINEER-ORBIT DYNAMICS 
Engage in earth orbit analysis, orbit 
determination, orbit prediction, statis­
tical error analysis and interplanetary 

. trajectory selection. Requires experi­
ence in celestial mechanics, orbit per­
turbation theory and navigation and 
guidance theory. BS AE or ME . 

BUSINESS SYSTEMS 
PROGRAMMERS/ANALYSTS 
Conduct analysis and programming of 
business systems encompassing defense 
contract management, general account­
ing, cost accounting, facilities account­
ing, and corporate information systems. 
Includes analog, digital, and hybrid. 

Interested candidates are invited to submit resume to Mr. P. B. De Benedictis, Dept. 
342D Missile & Space Division, General Electric Company, P. O. Box 8555, 
Philadelphia, Pa. 
For those interested only in West Coast openings, write to Mr. J. Leonard, 1003 West 
Maude, Sunnyvale, California. 

MISSILE & SPACE DIVISION 

GENERALfj ELECTRIC 
An Equal Opportunity Employer (M &F) 
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To 
Programmers 

interested in Manned Space 
Flights to the Moon and Beyond 

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

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

D Lunar Reconnaissance Trajectories 
D Apollo Communications System Capability 
D Targeting and Trajectories 
D Surveyor Approach and Descent 
D Space Environment Simulation 
D Crew Performance Models 

If you're interested in a rewarding career in 
space, you are invited to send your resume to 
Mr .. N. W. Smusyn, Personnel Director, Bellcomm, 
Inc., Room 1506-E, 1100 17th St., N.W., Wash­
ington, D.C. 20036. Bellcomm is an equal oppor­
tunity employer. 

@ Bellcomm. Inc. 
~ A Bell System Company 

new literature 
diagram of the system, timing dia­
gram, electrical and mechanical spec­
ifications and list of optiOIial features. 
BURROUGHS CORP., ELECTRON­
IC COMPONENTS DIV., Plainfield, 
N.J. For copy: 
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DATA DISPLAY SYSTEM: Model SM-2A 
is described in eight-page brochure. 
Technical description, specifications 
and lists of applications and operat­
ing advantages are included. LABO­
RATORY FOR ELECTRONICS, 
INC., Boston, Mass. For copy: 
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TECHNIQUES IN COMPUTER DEVELOP­
MENT: 16-page brochure describes de­
sign development and production of 
the Sigma computers. Use of critical­
path planning, computer-aided design, 
standardization programs, automated 
testing and semiautomatic quality­
control procedures are described. 
SCIENTIFIC DATA SYSTEMS, San­
ta Monica, Calif. For copy: 
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STUDY COURSE: Designed for non­
technical persons, course offers edu­
cation in programming, background 
and applications. Course material is 
eq\livalent to four university extension 
courses: 360 programming, Fortran 
IV, c9mputer fundamentals and appli­
cations. Course consists of 24 lessons 
which concentrate on programming 
the 360. Fee covers study and test­
ing material. Cost: $650. Company 
group discounts are available. COM­
PUTER USAGE EDUCATION INC., 
New York, N.Y. 

REFERENCE SERVICES: Pocket guide lists 
and describes publications serving 
users, manufacturers and consultants. 
"Standard EDP Reports" is an eight­
volume service offering an appraisal of 
80 dp systems. "Computer Notebook" 
is a current guide to system character­
istics comparing costs and capabilities. 
"Data Communications Reports" comes 
in two volumes and furnishes infor­
mation on common-carrier data trans­
mission facilities, communications pro­
cessing and terminal equipment and 
systems design. "Data Handling Re­
ports" is a loose-leaf reference on char­
acteristics, performance, prices, appli­
cations and limitations of source data 
recording, input preparation, data 
transcription and unit record equip­
ment, forms handling devices and com­
puter supplies. AUERBACH INFO. 
INC., Philadelphia, Pa. For copy: 
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Broaden you.r talen.ts ~ith the 
Dl..ost 'Varied and advanced 
systeDl..s organization in the in.du.stry 

. The broad scope of our activities has created a continuing need for top-flight professionals in 
these computer-oriented systems engineering projects: Inertial Navigation, Command and 
Control, Advanced Systems Research, Intelligence, Library, Rail Transportation, and Marine. 

If you feel qualified for one of the following prime openings, please contact us immediately. 
If not, we have several other positions for people with systems experience. Why not send 
us your resume today? 

COMPUTER DEVELOPMENT CHIEF: Requires MSEE Degree and ten to twelve years 
experience in digital computer design and development. The successful candidate will head 
up our Computer Development Group, and will be the key individual between software and 
hardware groups. Familiarity with digital computer components and systems development 
absolutely essential. 

DATA PROCESSING DESIGN SPECIALIST: Requires BS Math, Engineering or Physics, 
7 to 8 years experience, and the ability to plan and execute study and analysis programs 
involving the application of data processing systems, equipment and techniques to general 
areas of the design of real-time data processing systems. Strong in systems design: familiar 
with computers, information retrieval systems, executive programs and displays. Proposal 
preparation and technical writing capability necessary. 

DATA PROCESSING DESIGN SPECIALIST (Cartography): Requires BS .Degree, 7 
or more years experience, especially in the application of data processing systems to 
cartographic processes. You will plan and execute study and analysis programs, design 
real-time data processing systems, and be responsible for proposal preparation, technical 
writing and customer presentations. 

SENIOR COMPUTER SYSTEMS ANALYST: Programmer/analyst familiar with large or 
medium scale computer information systems applications utilizing random access techniques. 
Programming experience with assembly-level language required; background in use of real­
time, direct-inquiry software, plus some version of an operating system desirable. Potential 
applications: crime intelligence, library,educational, manufacturing, inventory, and similarly 
diverse areas. BS Degree required. 

SENIOR SYSTEMS ANALYST: Requires BS or MS in EE or ME, Math and 3 to. 5 years 
experience in systems - especially library systems. Interest and experience in computer 
application or computer systems. 

SENIOR ANALYTICAL ENGINEER: Requires a BS Degree and experience in ops/ 
systems analysis development of large computerized information systems, such as intelli­
gence, police, municipal, educational, library, manufacturing, or similarly complex systems. 

COMPUTATIONAL ANALYST: Requires BS Degree in Math and 3 to 5 years experience 
in digital computers and equipment to handle non-routine and non-numerical application 
of machines efficiently. Must also have experience in machine languages. 

Please send your resume immediately to Mr. John A. Henley, United Aircraft Corporate 
Systems Center, 1690 New Britain Avenue, Farmington, Connecticut 06032. We are an 
equal opportunity employer. 

United ~ircraft Corporate Systems Center 

U 
DIVISION OF UNITED ~RAFT CORPORATION 
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You're staring at the ceiling. Slipping off to sleep 
and thinking about a problem that's been 
bothering you all day long. All of a sudden the 
answer hits you. It's obvious! You leap out of bed, 
put it down on paper. Come morning, you walk 
into the office proud - with another midnight 
brainstorm. 

That's the sign of a real professional- the person 
who never really stops working. 

If you're that sort of person, we'd like to talk with 
you - tell you about the interesting work you 
could be doing at Honeywell. Chances are, we 
can offer you a chance to be a part of projects 
you'll want to think about late into the night. 

SOFTWARE 
Advanced Operating Systems 
Software Support 
Software T es t 
Software Maintenance 
Software Technical Writing 

ENGINEERING 
Openings at all levels in all areas 
of hardware design. 

If unable to meet with us at this time, please forward your res­
ume to: Mr. Curt Collison 

Honeywell 
ELECTRONIC DATA PROCESSING 
200 Smith Street Dept. 0·4 Waltham, Massachusetts 02154 

Opportunities exist in other Honeywell Divisions. Send res­
umes to F. E. laing, Honeywell, Minneapolis, Minnesota 55408. 
An Equal Opportunity Employer. 
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NEW ENGLAND 
ne~ds 

PROGRAMMERS 
SCIENTIFIC BUSINESS 

Compiler Development $9·20K Cost Control Analysis $6·11K 
Simulation $9·16K Data Systems $7·12K 
Graphic Displays $8·15K Process Control $7·10K 
Information Retrieval $8·15K Production Control $7·13K 

These and other programming opportunities are cur­
rently available in New England. They represent the 
most interesting, most challenging, and most rewarding 
openings. All fees are paid by our client companies. 

Our Programming division is headed by a professional 
placement counselor who speaks your language. He has 
been deeply involved in programming and systems for 
more than 15 years. He concentrates on the computer 
area exclusively, assuming a more intimate awareness 
of opportunities and the specialized talents you'll need 
to fill them. He also offers free resume and consultation 
services. 

Boston: (617) 444-7113 
Hartford: (203) 249-9111 

Call, visit, or send your resume in confidenc 
to Herb Bello. 

PERSPECTIVE 
Professional Placement 

10 Kearney Road, Needham Hts., Massachusetts 
100 Constitution Plaza, Hartford, Connecticut 
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DIRECTOR 
ENGINIEERING COMPUTER 

C'ENTER 
$12, 170 - $14,463 

The Philadelphia Water Department is seeking a qualified in· 
dividual to initiate and direct the operations of its newly 
established Engineering Computer Center. This Center is 
designed to ser~ice the engineering, scientific and technical 
needs of the entire Philadelphia Municipal Government. The 
Director will supervise and guide the operations of this 
Center through two resident engineer·programmers and 
operational personnel who will function in conjunction with 
computer.oriented engineers and technic;al and scientific 
personnel in various other municipal departlT!ents. It will 
be the Director's responsibility to coordinate the activities of 
the Center with Departmental heads and other top level 
engineering, scientific and technical personnel in all depart. 
ments, to advise them on the ways in which the center can 
optimize their departments activities and to obtain their 
support of such programs. 
This position requires a bachelors degree in Engineering or 
other appropriate technical disciplines and 5 years' experi. 
ence involving systems design and analysis including 1 year 
supervising the development of computer applications to en· 
gineering, technical and scientific problems. Individuals 
with backgrounds in closely related areas will be considered. 
Outstanding program of fringe benefits including pension 
plan which provides for retirement after 10 years' service. 

Send Resume To: 

MR. FLOYD PLATTON 
Personnel Officer 

PHILADELPHIA WATER DEPARTMENT 
ROOM 1130 MUNICIPAL SERVICES BLDG. 

Philadelphia, Pa., 19107 

CIRCLE 310 ON READER CARD 
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Programmers, if the same old projects weary your mind, 

look into the wide variety at RCA. 
Here, the assignments do not 
have a monotonous sameness, 
month after month, year after 
year. 

At the RCA Service Company 
the projects change with satisfy,. 
ing frequency. And each new one 
stimulates the mind, and offers 
you new creative challenges­
new opportunities to further your 
career. 

Openings now in ... 

Scientific Programming 

Developing computer programs 
for advanced systems, applying 
current disciplines and creating 
new concepts in manage men t 
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sciences and problem solving tech­
niques. Experience in real-time 
programming, communications, 
or scientific applications on me­
dium to large scale computers is 
required. 

Business Programming 

Developing programs for a· wide 
variety of problems involving 
management information systems, 
random access applications, in­
forma tion retrieval systems and 
other large scale business informa­
tion processing. These assign­
ments offer opportunity for 
training on third generation com­
puter systems. 

CIRCLE 311 ON READER CARD 

We invite you to investigate these 
opportunities with RCA at such 
locations as Cherry Hill, N.J., 
College Park, Md., Washington, 
D.C., Cape Kennedy, Fla., other 
major U.S. cities, and overseas by 
writing or sending your resume to: 

Mr. J. B. Burke, Manager of Em­
ployment, RCA Service Company, 
Dept. Y-84, Bldg. 201-2, Cherry 
Hill, Camden, New Jersey 08101 

See us at the SJCC! 

An Equal Opportunity Employer 

~. The Most Trusted Name 
in Electronics 

IJl) 
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Programmers / Analysts 

At Xero*, the 
bigge .. the 

problems ~ou tile 
the fllster ~ou're lill.! 

to get IIhead. 

o rrake the examples we cite. When 
you run head-on 'into problems as 
large and as demanding of your 
best as these, growth ceases to be 
problematical. 

o We know, because the ability to 
identify and come up with solutions 
to problems of this magnitude ac­
counts in large measure for the ex­
ceptional rate at which we have 
grown as a company. As proof of the 
point, ten years ago we were a small 
manufacturer of photogra phic prod­
ucts, while today we are not only a 
world leader in graphic communica­
tions, but, among the top 60 U.S. in­
dustrial corporations in terms of 
earnings. In terms of productivity, 
our 1966 sales topped the half bil­
lion dollar mark, and we introduced 
or announced more new products 
and services than in any other year 
of our history. 

o But that's history. 

o As we've said, the bigger the 
problems the bigger the possibilities 
for us and for you. You might like 
to start on one of these described to 
the right. 

o Positions available at all levels. 
Bachelor's degree and appropriate 
experience preferred. The openings 
are in Rochester , New York. Please 
forward resume, including salary 
history, to Mr. Harry T. Delk, Dept. 
YVS-125, Xerox Corporation, P.O. 
Box 1540, Rochester, N. Y. 14603. 
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Challenges at all levels for: 
PROGRAMMING ANALYSTS 

PROBLEM: To explore and develop 
promising possibilities in simulation, 
optimization, modeling and information 
storage and retrieval systems. Examples 
-a management financial model that 
will simulate and forecast company ac­
tivities fully and accurately five years 
ahead. Systems for selected dissemina­
tion of information and remote access 
to large data bases. 

PROBLEM: To contribute signifi­
cantly to the solution of technical prob­
lems confronting an organization that 
devotes approximately 10% of its rev­
enue to research and development ... an 
organization that already has: a remote 
computing capability designed to serve 
some 2000 seientists and engineers; 
plus, real-time control systems for pro­
totype automatic-data-acquisition; plus, 
numerical control systems. 

PROBLEM: To develop information 
systems enabling people to really com­
municate, make decisions and plan for 
the future. As of now, second genera­
tion 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 communicating infor­
mation from field locations to the corpo­
rate data bank still remain to be solved. 

Challenges for: 
PLANNERS, 

SYSTEMS DEVELOPERS 
& COMPUTING EDUCATORS 

PROBLEM: How can third-genera­
tion computing and information tech­
nologies be applied to provide timely 
access on a nationwide basis to a cen­
tralized data bank of 8 billion charac­
ters. What configuration of computer 
and communication hardware should be 
used, and what software must be de­
signed and implemented to make this 
goal successful. 

PROBLEM: How can Programming 
Systems be adapted to solve the prob­
lems of integrated file organization, 
specific and generalized communications 
routines for data acquisition, on-line 
inquiry and updating capabilities, ad­
ministrative message switching, remote 
computing concepts, problem-oriented 
languages and optimized utilization of 
computer facilities. 

PROBLEM: To make certain, through 
the use of the best educational tech­
niques, that top management and all 
fimctional areas fully realize and utilize 
the computer's real potential. 

PROBLEM: Again through educa­
tion, but without disturbing work in 
progress, to raise the capability level of 
all programmers and to prepare the 
company for the new environment. 

XEROX 
An Equal Opportunity Employer (M/F) 

CRTRMRTION 



TRW is Tom Vickers 
optimizing spacecraft reliability 

Dynamic programming of reliability vs. weight and cost 
is one of the many problems solved at TRW 
Tom is a Programmer/Analyst Group 
Leader at the TRW Computation and 
Data Reduction Center. He's in the infor· 
mation problem solving business. He 
works with engineers and scientists on 
a variety of computers. One thing Tom 
likes most at TRW is the opportunity to 
learn and apply what he's learned in a 
professional atmosphere. 
If you like variety, want to be a problem 
solver, not a coder, come to TRW where 
Computer Programming is a career. Drop 
a line (and a resume) today to, James E. 
Adamoli, Room 191D, Professional 
Placement, TRW Systems Group, One 
Space Park, Redondo Beach, California 
90278. TRW is an equal opportunity 
employer. 

We need men and women with experi­
ence as: 
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 program­
ming, system design or logic design for 

telemetry, instrumentation, or commu­
nications applications. Degree in 
physics, mathematics 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 
dynamics, thermodynamics and fluid 
dynamics, and re-entry and propulsion 
physics. Prefer degree in mathematics, 
physics or engineering with 2 to 7 years 
of related experience. 

REAL-TIME PROGRAM DESIGNERS: 
To design and implement control super­
visors and scientific applications pro­
grams for real-time monitoring and 
analysis systems. Also, to develop a 
large-scale remote access, time-sharing 
system, involving information storage 
and retrieval, display systems and tech­
niques, and computer-aided design. 
Technical degree and 2 to 7 years of 
related experience required. 

ADVANCED APPLICATIONS 
PROGRAMMERS: 
To solve problems in the design of 
computers, electronic components and 
physical subsystems, using the digital 
computer for simulation. Many of the 
problems will invQlve the use of modern 
on-line graphics. Requires degree in 
mathematics, engineering, physical sci­
ences or operations research. 

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, mathe­
matics or the physical sciences with a 
minimum of 2 years' programming 
experience. 

TRW. 
TRW (formerly Thompson Ramo Wooldridge) is 60,000 people at 200 operations around the world, who are applying advanced technology in space, defense, automotive, aircraft, electronics, and industrial markets 
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Take Southern California's largest commercial computer facility, multiply by two, and you have 
a quick picture ot toaay's expansion at NCR Electronics Division. You can accelerate your own 
future by joining this dynamic organization now. At NCR, you will share new challenges with 
men who have already placed some of the world's most advanced digital systems hardware on 
the market. And you will help create systems to bring business automation to more than 120 
countries. The Southern California skies are clear and the track is fast. On yo~r mark, get set, grow. 

CATRMATICN 
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bool<s 
The Challenge of the Computer Utility, 
by E. F. Parkhill, Addison-Wesley, $7.95. 

This is probably the first book cover­
ing with some comprehensiveness the . 
subject of the computer utility or, al­
ternatively, "on-line computer systems" 
or "time-sharing computer systems." 
The author has done a creditable job 
of gathering together the history, 
motivations, technological and social 
aspects of these new computer sys­
tems. The book covers most of the 
important technical aspects, but can­
not be said to cover them incisively 
or analytically. The book can prob­
ably best be described as a surveyor 
as an introduction to the technical 
subject matter. 

The book begins with a short his­
torical sketch which is rather well 
done. Once again, one is impressed 
with the accuracy of Babbage's vision, 
the significance of the development 
of the vacuum tube flip-flop, the his­
torical significance of the appearance 
of ENIAC in 1946, and the conceptual 
importance of von Neumann's idea 
for the common storage of data and 
instructions. A number of paragraphs 
pinpoint the significance of some of , 
the early computers: EDVAC, EDSAC, 

Whirlwind, SEAC, etc. (A notable ex­
clusion is the ERA 1101', the world's 
first drum computer, delivered about 
1950.) Detracting somewhat from the 
presentation of this historical develop­
ment is the fact that the development 
of software is not chronicled nearly as 
well as hardware. There' are no refer­
ences to early significant software 
publications, for example. 

These early chapters are weakened 
only slightly by some questionable 
facts or opinions: The RW 400 com­
puter with its emphasis on modularity 
is confused with a variable structure 
computer; the American Airlines Re­
servisor system was the first operating 
time-sharing system and therefore oc­
cupies an 'important niche in history 
-much more important than implied 
here; and it is questionable whether 
the IBM 701 "played an important 

. part in the Korean war," since first de­
liveries were in mid-1953 when the 
Korean war was drawing to a close. 

The book has very good descrip­
tions of early military systems which 
contributed to the technological de­
velopment (although the importance 
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of SAGE as a predecessor to time-shar­
ing systems is much understated). 
Also, it has good descriptions of time­
sharing systems currently in operation, 
and it has good descriptions of com­
puters such as the IBM 360/67, the 
CDC 6600 and the GE 635/645 sys­
tems. In particular, the notion of pag­
ing and memory swapping done with 
modern computers is described very 
well. 

There are, unfortunately, some not­
able omissions in the book. Software 
systems necessary to implement time­
sharing systems are almost totally 
neglected. Examples are not given 
of the functions and advantages of 
conversational systems from the 
user's point of view. Just what the 
operator does at his console is never 
fully disclosed or discussed. There are 
no examples of query languages or 
display formats presented in the en­
tire book. 

Economic considerations of the 
computer system are treated compre­
hensively, if not incisively. The author 
points out, for example, that the ad­
vantages of these systems are fast re­
sponse, reduced user capital invest­
ment, better utilization of computers, 
and convenient access to a data base. 
The acknowledged arguments against 
the system are costs of communica­
tions facilities, the executive control 
requirements, reliability and mainte­
nance problems, system saturation 
problems, and lost time due to "swap­
ping." Under "executive control re­
quirements," the author alludes only 
briefly to complexities in hardware 
and software, and seems to ignore the 
fact that these may make over-all 
costs of time-sharing systems greater 
than their. batch counterparts. The 
very significant extra hardware costs 
for controlling the computer in the 
multi-user environment are not speci­
fically mentioned-items such as extra 
memory complexity, extra memory 
size, and hierarchies of memory sys­
tems. Repeatedly, the author refers 

1 
to speed and costs being - in the case 

n 
of n users, thereby ignoring speed re­
ductions and extra costs due to such 
items as operation of the executive, 
computer speed degradation in pag­
ing, idle time, swapping time, and the 
like. Puzzlingly enough, in still other 
parts of the book, he refers to 
the existence of these factors. 

The author has included an inter­
esting discussion of the legal factors 
involved with the computer utility. 
He covers, with good results, such 
factors as data privacy, ownership and 
control, and the need for legislation. 
Missing in this discussion is the de­
velopment of message ~witching which 

digital 
systems 
opportunities at NCR 
electron ics division 
in los angeles 
o SYSTEMS FORMULATION 

& ANALYSIS ENGINEERS 
For assignments in commercial on-line 
computer applications with emphasis on 
communications interface. Extensive 
experience required in hardware 
specifications and advanced systems, 
including multiprogramming and list 
processing. Requires B.S. in engineering, 
business or related field. 

o SOFTWARE PROGRAMMER 
o DIAGNOSTIC PROGRAMMER 
o PROJECT ENGINEERS 

Computing Systems 
Peripheral Equipment 
Discs & Controllers 
Packaging 

o CIRCUIT DESIGN ENGINEERS 
o ELECTRICAL & MECHANICAL 

LIAISON ENGINEERS 
o PACKAGING ENGINEERS 

(ALL LEVELS) 
o MECHANICAL DEVELOPMENT 

ENGINEER 
o RELIABILITY ENGINEERS 
o Q,C, ENGINEERS 
o PROCESS ENGINEER 

-ELECTRONIC 
o TEST EQUIPMENT 

DESIGN ENGINEERS 
o MEMORY DESIGN­

RESEARCH 
o OPTICS/LASER RESEARCH 
o MECHANISMS SPECIALlST­

Ph,D, 
o MECHANICAL/OPTICS 

DESIGN ENGINEER 
o MAGNETIC RECORDING 

ENGINEERS 
o SERVO SYSTEMS ENGINEERS 

CONFIDENTIAL INTERVIEWS 
AT SJCC, INTERMAG AND 
IN YOUR AREA 
To arrange an appointment at SJCC 
in Atlantic City, at Intermag in 
Washington, D, C, or soon thereafter 
in your area, send a resume 
immediately, including education, 
experience and salary history, to 
Tom E, Lyon, Technical Placement, 
at the address below, 

The National Cash Register Company 

INlclRI 
ELECTRONICS DIVISION 
2837 W, EI Segundo Blvd., Hawthorne, Calif. 
Telephone: Area Code (213) 777-7296 
An equal-opportunity employer 

CIRCLE 313 ON READER CARD 

149 



IMMEDIATE SEATING 
• if youre exceptionally knowleilgeable in your field 
• if YOfire willing to utilize your full potential 
• if you've reaclled tile limits of your present position 

We are the leading Personnel and Management Consultant OrganiZ~: 
tion concerned with EXCLUSIVE placement of Data Processing Per· 
sonnel. Our extensive search facil ities and specific recruiting place 
us in a unique position to fulfill the requirements of employers of 
Data Processors. Your application is processed by E.D.P. Specialists 
who know the industry, its needs and WHERE THE OPPORTUNITIES 
EXIST. All fees are paid by the hiring company; there is no charge 
to the individual. Please contact us at any of our offices. 

EMPLOYMENT FOR DATA PROCESSORS 
member of D.P.M.A. 

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 YOUr free copy without obligation please circle the 
reader inquiry card or, to speed delivery, 

write directly to:o 

SOU rce e~~wuv. ,ompu'., .PK;O".'." 
In Chicago - . 
David M. Grimes, 100 S. Wacker Dr., Suite 212, (312) 782-0857 
In San Francisco -
R. D. Clark, 111 Pine Street, Suite 1015, (415) 434-2410 
In Detroit -

CHERRY HILL, NEVI JERSEY 

140 BARCLAY CENTER 

609/421-7231 

WASHINGTON, D. C. 

• 35 WISCONSIN CIRCLE • 

301/657 ~1677 

WILMINGTON, DELAWARE 

27 WEST MARKET STREET 

302/994-1202 

Charles L. Walther, 2990 W. Grand Blvd., Suite 406, (313) 
871-5210 

CLIENT COMPANIES ASSUME OUR CHARGES 
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Now Is The Time To Talk Money! 
And Shamrock's Client 3rd Generation Computer Users Want 
to Talk To You Now About Position And Future As Well As Money If: 

• You feel that you are management material • 

• You fall in the $10,000 to $30,000 income bracket. 

• You have a work background in Computer Programming, Systems 
Analysis or Data Processing Operations. 

Shamrock's services are offered on a confidential basis at no cost to you. The greatest 
current interest is centered in the four areas shown below. For the fastest results, con­
tact the office nearest your home. Shamrock wi II take it from there. 

In Philadelphia, Contact: Terrence O'Neill 

SHAMROCK PERSONNEL 
Rohm & Haas Bldg. 6th & Market Sts. 

Philadelphia, Pa. 19106 
Phone: (215) 925-9815 

In New York, Contact: Scott Anderson 

SHAMROCK PERSONNEL 
1200 Summer St., Stamford, Conn. 06902 

Phone: In New York call (212) 665-1140 
All others, call (203) 327-2800 

I • • • • 
• I • • • • • • 

In Boston, Contact: Bill Hobbs 

SHAMROCK PERSONNEL 
Prudential Center, Boston, Mass. 02199 

Phone: (617) 267-5200 

In Chicago, Contact: John Jordan 

SHAMROCK PERSONNEL 
5 S. Wabash, Chicago, III. 60603 

Phone: (312) 263-4084 

CIRCLE 316 ON READER CARD 
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CAR 
EERS 

You are invited to utilize our select personne 
service H your abilities or potential are in th 

, V> ~ ,,' 

TOP 
20% 

EXCLUSIVEI 
The unique personal and confidential relation­
ship we establish with you and our clients 
permits us to offer you outstanding job oppor­
tunities, many not found anywhere else. If your 
potential or abilities are above average and you 
are looking for a challenge, 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 career in any 
aspect of computer based systems or manage­
ment science. 

A SAMPLE OF CATEGORIES, 
SALARIES FROM $10,000-$30,000 

• Software development 
• Real time/Communications systems 
• Scientific computation/Analysis 
• Management or computer consulting 
• Operations Research 
• Applications programming 
• Management Information Systems 
• Marketing/Sales/Systems engineering 
• Hardware engineering 
• D. P. Management/Systems analysis 
• Time Sharing/Process Control, etc. 

(Managers, Seniors, Intermediates) 

Our clients assume all expenses 
Write in full confidence to 

Joseph Albert or phone 212/679-7314. 
Indicate salary and geographic requirements. 

MemberACM 

Career Consultants in the Data Processing Field 

April 

books 

is a communications or common car­
rier function and the evolvement from 
message switching into communica­
tions/ computer networks such as that 
being planned by Western Union. In­
deed, one of the most important legal 
considerations is the question of what 
are common. carrier functions and 
what are data processing functions. 
Or, stating it differently, what is the 
boundary between the concepts of 
the computer serving the communica­
tions system and the communications 
system serving the computer? The 
legal factors in future govern­
ment regulations will revolve around 
these considerations. 

At the close of the book, the author 
presents a very engaging discussion of 
the uses of the computer utility and 
the social implications. The author in­
dulges himself in presenting such fu­
hire applications as computerized 
shopping, information services to be 
used in the various professions, au­
tomatic publishing, economic planning 
and control. He closes with some 
serious concern about employment 
and the need for "drastic revamping 
of many cherished economic myths." 

The author is obviously a strong 
proponent of cOinputer utility systems 
and sometimes gets carried away. For 
example, he speaks of the fact that it 

is now technically feasible to bring 
the full power of a large scale com­
puter complex to anyone in the world 
who has teletypewriter service avail­
able in his home or his office. In so 
doing, he ignores the high speed 
output and input devices which might 
be necessary to fully utilize this "full 
power of a large scale computer com­
plex." In still another part of the book, 
he sees. the need for terminals costing 
less than $1,000 apiece while at the 
same time spelling out requirements 
which would put the terminal de­
vice in a cost bracket of upwards of 

Don't 
send us 

your 
resume 

until 
you've read 

ours. 
It's only fair. 

Before you tell us all about your­
self, we think you have the right to 
know all about us. It's the best way 
to be sure you choose the placement 
organization than can most effectively 
advance your career. 

And advancing your career is ex­
actly what Drew is trained to do. It is 
one of the largest EDP placement spe­
cialists in N ew York. It has been help­
ing professionals like yourself to 
make more of their talents for years. 

The most valuable advantage Drew 
offers you is the people it can help you 
meet. Our placement executives work 
closely with nearly every important 
New York-based company that em­
ploys skilled systems analysts and 
programmers. So, when jobs become 
available, they're usuaIiy the first to 
know. 

But they don't waste your time 
arranging interviews for every job. 
Drew specialists in every area of EDP 
review the openings first, then match 
the right man to the right job. So that 
both parties are satisfied. 

As you can see, Drew is an authority 
on EDP careers in New York. We've 
even written.a booklet on it-the only 
one of its kind. (If you'd like a copy 
we'll be happy to send you one.) , 

N ow that you've read our resume 
we'd like to read yours. The more w~ 
know about you, the more we can do 
to help you find the spot you want. 

Ir-D-.R-E-w-~-:::;;;::::~:e:-I 160 Broadway, N.Y.C. 10038 I I Em.Io ...... A ... " I... (212) 9611"8150 D I 
I Here's my resume. I 
I Field of interest: I 
I Cml. 0 Sci. & Engrg. 0 I 
I 0 Please send free copy of guide to I 
I EDP careers in New York. I 
INrune I 
I Address I 
I City I 
I State . Zip I 
I __________ ~ ______ J 

All correspondence in confidence, of course. 
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A PROGRAMMER ASKS: 

"WHY DOESN'T 
SOMEONE PLAN A 
PROGRAMME FOR 
PROGRAMMERS?" 

• 
UNIVAC has ••• 

hereitis! 

1. The Data Processing Division 
of UNIVAC needs programmers who 
now are, or soon plan to be, at the 
top of their profession. Our current 
team includes the kind of people who 
restlessly keep straining toward new 
goals, personally and in their tech­
nological specialties. Is that you? 

2. We need this special breed in 
many categories of programming. 
They are now at work on challenging 
long term problems in: business sys­
tems programming, scientific appli­
cations programming, . maintenance 
& diagnostic programming, develop­
ment of executive systems, operating 
systems, and programming research 
programming. And then some. 

3. We offer a working and living 
programme that is stimulating and 
exciting. At work: a wide creative 
freedom to improve on yesterday's 
best answers. As much responsibility 
as you can accept. Generous recogni­
tion of your contributions to the na­
tion's number one programming team. 
After work, home is only a short drive 
to pleasant residential communities 
in and around Minneapolis and Saint 
Paul. Golfing, swimming, sailing, 
hunting, fishing, skating, skiing. Cul­
ture and education: the finest of ele­
mentary and secondary schools, a 
great University, many outstanding 
colleges. A celebrated Symphony 
Orchestra. The unique Tyrone Guthrie 
repertory theatre. Big League specta­
tor sports: "Twins" and "Vikings." 

WANT MORE DETAILS of a pro­
gramme of happy working and living 
that is attracting more top-flight pro­
grammers every day? If you have a 
degree and 2-5 years experience, 
write: John Hallenberg, Employment 
Manager, Dept. 67 -500, UNIVAC 
Data Processing Division, 2276 High­
crest Drive, Roseville, Minn. 55113. 

UNIVAC 
DIVISION OF SPERRY RAND CORP. 

DATA PROCESSING DIVISION 

2276 HIGHCREST DRIVE 

ROSEVILLE, MINN. 55113 

TELEPttDNE 612-633-6170 
An Equal Opportunity Employer M/F 
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~ INFORMA liON PROCESSING If 
We consult exclusively in the area of data processing and 

financial personnel. All fees are paid by client companies . 

Qualified candidates are urged to contact us regarding op­

portunities rangIng from $8,000 to $30,000. 

"Replies are held in confidence" 

1t RO -MAC & ASSOCIATES 
PERSONNEL CONSULTANTS 

200 Boylston Street 
Chestnut Hill, Mass. 02167 

(617) 969-4010 

94 Auburn Street 
Portland, Maine 04103 

(207) 197-2191 
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Looking for a •.. 
COMPUTER CAREER 
rogrammed for Growth? 

Top companies are looking for YOU, thru Brentwood. 
Because Brentwood's degreed professionals speak their 
language, YOUR language. Our input includes a pro­
fessional review of company needs and growth opportu­
nities; in-depth studies of applicant qualifications and 
capacity for growth. Our output solves problems for 
client companies, client applicants. We're programmed 
to find the best spot for the best man. 
Brentwood has fee-paid growth openings NOW in . 
• applied systems • compiling • assembling • automatic languages 
• operations research • commercial programming • systems design 
• scientific computation and analysis • information retrieval 
• mathematical & numerical computation & analysis • diagnostics 
• digital and logical design • operational real time • utilities 

Contact or call collect in confidence (201-622-0915) 

BRENTWOOD 
PERSONNEL S'ASSOCIATES 

786 Broad St., Newark, N. J. 07102 
Iii Boston 

Brentwood Personnel of Massachusetts 
80 Boylston St., Boston, Mass. 02116 

(617) 542-9410 

In Philadelphia 
Brentwood Personnel of Philadelphia 

510 Penn. Ave., Ft. Washington, Pa. 19034 
(215) MI 6-8801 

CIRCLE 319 ON READER CARD 
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, Aerospace Corporation per­
forllls systellls engineering and 
provides technical direction for 
the U.S. Governlllent onlllili­
tary space and lllissile prograllls. 

COMPUTER SYSTEM ARCHITECT Assist 
in providing technical direction for 
studies determining the proper com­
puter architectures required to satisfy a 
broad range of weapon functions. Relate 
software structure to computer organi­
zation and assimilate the effects of 
batch fabrication techniques on com­
puter organization. Perform individual 
research in computer organization 
theory and practice. 

RADIATION HARDENING SCIENTIST 
Perform general studies on selected 
guidance computer hardening problems. 
Should have a good foundation in cir­
cuit design, computer organization, and 
desire to learn fundamentals of inter­
action of nuclear radiation with circuit 
components. Will provide contractor 
technical direction in these areas. Per­
form individual research in related 
topics. 

COMPUTER TECHNOLOGIST Perform 
technology surveys to define future com­
puter requirements. Will provide tech­
nical direction in support of advanced 
weapon systems. Typical assignments 
will include definition of evaluation 
procedures for computer prototypes, 
preparation of computer and acceptance 
test specifications, and monitoring test­
ing activities. Should have a strong 
background in the design aspects of 
computers and their application to real­
time computational problems and be 
motivated to have a general understand­
ing of software development problems. 

SCIENTIFIC PROGRAMMING Assist in 
the formation and solution of problems 
arising in missile and re-entry vehicles 
engineering. Responsibilities include 
the analysis, programming, debugging, 
and direction of computer solution. 

If you have an advanced degree 
and a lllinilllulll of five years 
experience, contact Aerospace 
Corporation, an equal oppor­
tunity elllployer. Write to 
T. A. Newburg @ 
ROOlll 153 
P.O. Box 249 ~ 
San Bernardino, ..-
California. ~ 
AEROSPACE CORPORATION 
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books 

$30,000 for many, many years to 
come. 

Despite these comments and criti­
cisms, it should be emphasized that 
this is a good book, especially in con­
sideration of the newness of the sub­
ject and the fact that the ground swell 
of interest in these systems only first 
began in mid or late 1965. The author 
has provided a vehicle for the profes­
sional not immersed in these systems 
to become familiar with the salient 
historical and technical factors. He 
has likewise provided the intelligent 
layman with the information which 
will make less traumatic the transition 
from the present to the "great com­
puterized society." 

-WALTER F. BAUER 

book briefs 
(For further information on the books 
listed below, please write directly to 
the publishing company.) 

Network-Based Management Systems 
(PERT ICPM), Russell D. Archibald and 
Richard L. Villoria. John Wiley & Sons, 
Inc., New York, N.Y. 1967. 508 pages. 
Definition of management informa­
tion and control systems, including 
problems, cost, fundamentals and im­
plementations, and numerous case 
histories. 

Computers in Europe 1966, Report by 
The Netherlands Automatic Information 
Processing Research Center, Amsterdam, 
The Netherlands. 1966. 47 pages. 
$5.00. 
Surveys historical development of data 
processing in Europe, and includes 
present installations and applications, 
forecast of the overseas market to 
1975, and 14 tables. 

Concatenated Codes, G. David Forney, 
Jr., Research Monograph #7, MoI.T. 
Press, Cambridge, Mass. 1966. 147 
pages. $8.50. 
An introduction to concatentation: a 
technique for constructing long codes 
without an excessive number of com­
putations. Development of this tech­
nique can be used by communications 
engineers as well as those engaged in 
coding research. 

The PLII Converter, Eric Weiss. McGraw­
Hill Book Co., New York, N.Y. 1966. 
113 pages. $3~95. 
An abbreviated primer of PL/I 
general programming language, writ­
ten for a FORTRAN programmer. Con­
tains example programs and classified 
list of keywords. 

PROGRAMMERS: 

ARE YOU A 
"SOFTI E"? 

COME TO 
UNIVAC! 

Software, hardware, every ware . 
UNIVAC is the technical pioneer in 
the computer field. But, like the Red 
Queen said, "It takes all the running 
you can do, just to stand still!" And 
still is one way we never want to 
stand for very long. We hope you 
feel the same about your progress. 

SO THAT OUR SOFTWARE keeps 
lengthening its lead, we keep adding 
talented people like you to our Ad­
vanced Programming Section. This 
group does the R. & D. on program­
ming methods and aids to help plan 
the future of our operational programs. 

THEIR WORK INCLUDES ... 
developing advanced methods of pro­
gram construction, specifying ad­
vanced programming languages, plan­
ning advanced software, support and 
new compilers, language processors 
and debugging aids. They explore new' 
avenues in programming techniques: 
logical language translation, compiler 
construction, mass memory alloca­
tion, information storage and retrieval, 
interpretive programs and advanced 
program construction methods. As 
well as general research in assemblers 
and loaders, computer-aided program 
documentation, advanced executive 
systems and time shared remote pro­
gramming systems. And lots more. 

IT'S HARD TO FIND SOFTWARE 
programmers and systems engineers 
of the caliber we have in mind. We 
could use a few of the best, with 3 to 
5 years experience, immediately. These 
new people will have to be good 
enough to run hard with the number 
one group in this field. If you're 
ready, write the man at UNIVAC, 
telling your experience, capabilities, 
ambitions. Address: R. K. Patterson, 
Employment Manager, Dept. 102. 

UNIVAC 
DIVISION OF SPERRY RAND CORP. 

DEFENSE SYSTEMS DIVISIDN 

2750 WEST SEVENTH BLVD. 

ST. PAUL, MINN. 55116 
An Equal Opportunity Employer M/F 
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To find a better 
position ••• 
use a system. 

The n I I system. 
The only network of personnel offices specializing 
in systems occupations. 
R8gional offices located in principal U.S. cities 
offer competent job seekers the widest possible 
selection of positions. 
A nearby R-H office programs itself to follow your 
particular requirements. 
All fees are paid by management. 
PROGRAMMERS • SYSTEMS ANALYSTS • MANAGERS 
Send your resume in confidence to your nearest 
R-H office. 

ROBERT HALF PERSONNEL AGENCIES 
World's Largest Financial & EDP,Personnel Specialists 

...... 
Baltimore: One Charles Center .•.... (301) 837-0313 
Boston: 140 Federal 51. ••.•••...••.. (617) 423-6440 
Chicago: 333 N. Michigan Ave ....... (312) 782-6930 
Cleveland: 1367 East 6th 51. ......... (216) 621-0670 
Dallas: 1170 Hartford Bldg .••.•.••.• (214) 742-9171 
Detroit: 1114 Guardian Bldg ......... (313) 961-5430 
Los Angeles: 3600 Wilshire Blvd .•••• (213) 381-7974 
New York: 330 Madison Ave •..••••.•• (212) 986-1300 
Newark: 570 Broad 51. ....•...••..••. (201) 623-3661 
Philadelphia: 2 Penn Center .•.•••.•• (215) 568-4580 
Pittsburgh: 429 Forbes Ave ...•..•..• (412) 471-5946 
SI. Louis: 1015 Locust 51. ............ (314) 231-0114 
Sim Francisco: 111 Pine 51. ......... (415) 434-1900 
Stamford, Conn.: One Allantlc 51. ... (203) 325-41a8 

.:..:.:,~::.,.:,:,:~,..<-~.,~ .. ~;. " .. ; ',: ;,.~,~, 
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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. 

i~'!!~~~~~~~ EVERETT KELLEYil 
, j ASSOCIATES ~(] .. 

Consultants to the A 
Computer Industry 

1t2' So. Broad 5treet(Suite1t:lOO) 
Philadelphia, Pa .• '1.07 
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MPUTER PB 
Immediate 

SUBURBAN PHILADELPHIA 
Openings 

Continuous growth has created several new posi­
tions for programmers of all levels who are interested 
in a new long term career of outstanding opportunity. 

Applicants must have a BS degree in math or some 
other physical science plus a familiarity with real 
time programming and a knowledge of command 
and control systems (that is Sage, Buic, Norad, 
DCA, and NMCS). 

Positions are available at our divisional head­
quarters in Fort Washington, Pennsylvania (a 
suburb of Philadelphia) and offer all the assets of 
large corporation employment~ 
For a confidential interview at your convenience, 
please send your resume including salary require­
ments to Mr. Donald Kirkland, Dept. 801, Philco­
Ford Corporation, TechRep Division, P.O. Box 10, 
Fort Washington, Pa. 19034. 

I PH.LCO ILSI 
TECHREP DIVISION 
An Equal Opportunity Employer 

DATAMATION 



There aren't any jobs with Lockheed Electronics 
at the Manned Spacecraft Center in Houston. 

You can scarcely dismiss man's ex­
ploration of space as a mere job. 

It is a mission that will take gen­
erations. A mission in which Project 
Apollo is just the beginning. And 
some of the finest and most imagi­
native scientists and engineers are 
involved. 

Join them, and work with Lock­
heed alongside NASA. You'll be able 
to make a direct and significant 
contribution on such varied projects 
as interplanetary trajectory simula­
tions which are used to plan future 
space missions; the design of 1/6 
Gravity Simulators; a comprehen­
sive geological, geophysical and 
geochemical study of the lunar sur-

face; the bit-by-bit programming of 
the Apollo on-board computer. 

There's something special about 
living in Houston, too~ You'll find all 
the educational and cultural facili­
ties that you'd expect of the nation's 
sixth largest city. Yet you can live 
within walking distance of the 
Manned Spacecraft Center-with 
wide-open golf courses and water­
ways at ha nd. 

Interested? Right now we have 
career openings for scientists, eng~­
neers, analysts, and programmers. 
Write to Mr. R. K. Glasgow, Lock­
heed Electronics Company, 1681 EI 
Camino Real, Houston, Texas. 

tn!l 
Lockheed 
Electronics Company 
A Division of Lockheed Aircraft Corporation 
An equal opportunity employer 

JOIN LOCKHEED ELECTRONICS CO., HOUSTON AEROSPACE SYSTEMS DIVISION, HOUSTON 
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COME UP TO 
MELPAR 
A LEADER IN COMPUTER AND DATA 

HANDLING SYSTEMS 

Interviews in Atlantic City Duri ng SJ CC April 18, 19, 20 

Melpar, now celebrating our 22nd year in Space and De­
fense, brings new life to creative pioneering by con­
tinually expanding in new areas of R&D and further 
developing our broad capabilities. 

Melpar's Engineering Division has immediate openings 
with unusual growth potential for Computer Specialists 
and Circuit Designers. 

PROGRAMMERS AND ANALYSTS 
(Senior and I ntermediate Levels) 

Generate programs for fixed -poi nt, real' -ti me computers 
to be used with special-purpose digital and analog inter­
face and display equipments. Also to perform FORTRAN 
or Machine Language programming' of real*time closed­
loop man-machine systems, pattern-recognition and 
adaptive mechanisms, and time*series analysis systems. 
One or more years experience in analysis of problems, 
block diagramming, flow charting, coding and checking 
for reliability desired. Requirements include experience 
on CDC 160, 160A; DDP24, 116, 224, 516; IBM 360/40; 
PB250, 440; SDS 910, 920, 925, 930; and Sigma 2, 7 series 
equi pments. 

CIRCUIT DESIGNERS 

Design solid state circuits for application to communi­
cations, signal processing, iflformation handling, radar, 
countermeasures and si mulation. 

LOGIC DESIGNERS 

Perform the logic design of special purpose digital equip: 
ments as well as system interface and display equipments. 
Problems include specifying necessary digital and analog 
interface equipments and the design of digital systems 
for a variety of applications. 

To arrange an interview while attending the Spring Joint 
Computer Conference call : 
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The Melpar Suite at (609) 345-3251 
Lafayette Motor Inn 

109 S. North Carolina Avenue 
(around the corner from Convention Headquarters) 

I nterviews can be arranged from 10 :00 a.m. to 8 :00 p.m. on 
Tuesday, Wednesday and Thursday, April 18, 19, and 20. 

Or, for more information, write; 

Manager, Professional Placement 

~WAacc 
MELPAR Inc. 
(A Subsidiary of Westinghouse Air Brake Company) 

7749 Arlington Boulevard, Falls Church, Virginia 22046 
(10 miles from Washington, D.C., 1/4 mile off Capital Beltway) 

An Equal Opportunity Employer MjF 
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DATA PROCESSING PROFESSIONALS 
We have a select group of cl ients offering 
unexcelled starting salaries in the $10-
30,000 range. (all 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. 

Interviews arranged during SPRING JOINT 
COMPUTER CONFERENCE with our client 
companies, in complete confidence. 

SEND RESUME WITH COUPON, AND WE 
WILL CALL YOU AT HOME. 

r---------------------------------------------------------~ 
!NAME __________________________________ ___ 

I ADDRESS 
I 

I PHONE 
! If you are unable to attend SJCC and you wish to be kept posted 
I on future opportunities check here 0 
I 

i rEI FOX-MORRIS ASSOCIATES 
! I ~ 'Pers~ Consult.onfs 
I ! 1500 Chestnut Street Philadelphia, Penna. 19102 , 
----------------------------------------------------------
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ATLANTIC CITY 
CONVENTIONEERS 

Approximately 250 of you will change 
jobs during 1967 

W- e would like the opportunity to 
demonstrate why the Callahan 

Center is uniquely qualified to help 
you make that change profitable. 

Exclusively EDP 
For example, we specialize exclusive­
ly in EDP placement. 

Weekly review 
Once you are registered with the 
Callahan Center, your application is 
reviewed every week for one year. 
We wi II not contact you unless we 
locate the specific job requirements 
you designate. 

Dictate your resume 
To save you time, while you're in At­
lantic City, we are providing are-

sume dictation service. Come on 
over to Suite 401 at the Colony 
Motel, South Indiana at the Board­
walk, and dictate your resume to one 
of our pretty secretaries. The Colony 
Motel is located next to the Claridge 
Hotel. 

Portable Chess set 
Then, please accept our memento, a 
portable, magnetiC, vest pocket chess 
set. We also have Delaware Valley 
real estate information available. 

How to write resume 
Don't forget to ask for our booklet 
titled, "How to write a technical 
resume." 

~
. 

Callahan Center for Computer 
Personnel .. . . . . 

Sheraton Hotel, Concourse, 
Philadelphia, Pennsylvania 19103 
Phone: area code 205 LO 7-4811 

You're "on line" with the Callahan Center 

CIRCLE 329 ON READER CARD 
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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
gliages, 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 I.R. Systems 

o Technical Representatives­
Programming and Systems support 
to Sales 

o Digital or Logical Design 

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

TERMINAI(SOFTWARE 

LANG~ DES;bEV. 

T025K 

All expenses are assumecf by our client 
companies. . 

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

a n 
aLBeRT. neLLIssen. Inc. 

Leading Consultants to Management 
In the Data Processing field 

510 MADISON AVENUE. N.Y .• N.Y. 10022 
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people 
• Computron, Inc., Waltham, Mass., 
has elected Claus Schneider president 
and Albert A. Fried, chairman of the 
board of directors. Schneider was 
formerly co-manager of the BASF 

Magnetic Tape Div., and Fried was 
marketing manager of GE'S chemical 
and metallurgical div. 

• Dr Murray Tondow has joined 
Planning Research Corp. as senior 
specialist for educational data process­
ing. He will also head the new PRC 

office in Palo Alto, Calif. 

• Sanford Kaplan, sr. vp, finance and 
administration, and Dan L. McGurk, 
Sf. vp, operations, were elected to the 
board of directors, Scientific Data 
Systems, Santa Monica, Calif. 

• Bill O. Barancik has been chosen 
assistant rrianager of System Develop­
ment Corp.'s research and technology 
division. Former head Donald L. 
Drukeyhas joined Computing & Soft­
ware, Inc., Panorama City, Calif. 

• Don Sundeen, ex-head of the busi­
ness software effort at Scientific Data 
Systems, has formed Applications Soft­
ware, Inc., San Pedro, Calif. 

• Dr. Walter E. Simonson has been 
named vp, multi-access computing re­
search and development for CEIR, Inc., 
Washington, D.C. He had previously 
been the company's director of man­
agement sciences. 

• Vernon E. Leas is now vp, systems 
and applications, Sperry Rand's 
Univac defense systems div., St. Paul, 
Minn. 

• John P. Puhala has been promoted 
to vp, management information sys­
tems, B-R Data Systems, Inc., Silver 
Spring, Md. 

• Donald A. Alexander has been 
appointed dp manager, electronics di­
vision, General Dynamics Inc., Roches­
ter, N.Y. 

• Daniel H. Thomas has been 
chosen coordinator, dp systems, Smith 
Kline & French Laboratories, Phila­
delphia, Pa. 

• Emil R. Borgers has been elected­
executive vp, Systems Engineering 
Laboratories, Fort Lauderdale, Fla. 

REVISED TO JAN.' 67 

FREE 
COMPUTER 

CAREER 
WAGE 

ANALYSIS 
Based on individual career 

experience, what are current 
. earnings levels in the computer 
field? Thousands were able to 
answer this crucial question 
last year by studying the Albert, 

Nellissen 1965 Survey of Suc­

cessful National Staffing As­
signments and Wage Levels. 

Compiled by the computer 
field's leading management 

consultant, this revealing sta­

tistical analysis of computer 
salary levels has been com­
pletely updated to reflect ca-

reer conditions-right up .to 
January 1, 1967. Now available 
without obligation, it covers 

such key technology areas as: 

D Scientific or Repl Time or 
Message Switching 

D Systems Programming 
D Commercial Application 

and Data Processing 
D Circuit, Logic & Hardware 

Design 
D Sales/Marketing 

circle reader service,number on card in 
back or tear out coupon and send to: 

ALBERT, NELLISEN, INC. 
510 Madison Avenue 
New York, N.Y. 10022 

Please send me your free 1961,. 
Computer Career Analysis. 

Name ______________ __ 

Address _______ _ 

City_· ____ . State __ 

C LRG-1:E- 331 ON READER CARD 
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It's a common occupational hazard 
among systems programmers. 

I t comes from working too long 
on, the same endless project. 

from a lack of challenge, a lack 
of inspiration. 

From being forced into a mold. 
From not having a say in hard­

ware design. 

Are you 
suffering from 

a cerebral cement 
syndrome? 

From a lack of rewards and 
opportunities commensurate with 
their worth. 

At RCA, we have a cure for the 
cerebral cement syndrome. 

Write to us if you've had ex­
perience in language processors, 
operating systems, utility systems 
or communications systems. 

Be sure to see us at the 5J CC! 
CIRCLE 333 ON READER CARD 
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We also have openings in Sales, 
Field Systems Support, Product 
Planning and Engineering. 

Contact Mr. E. B. Schultz, Dept. 
SW -25, RCA Electronic Data 
Processing, Bldg. 202-1, Cherry 
Hill, Camden, New Jersey 0810l. (a An Eq.", Opp""un;', Emplo," M & F 

• ~ The Most Trusted Name 
in Electronics 

® 

CRTRMRTICN 



NCR operates in one of the most 
challenging and constructive of 
all business fields. Our chief 
effort is directed toward helping 
business operate more effectively. 
This is accomplished through pro­
viding better and complete data 
processing systems. 

NCR's new product releases during 
the past year averaged more than 
one a month, and ranged from a 
major new computer family to a 
new line of cash registers. The de­
velopment of NCR's "Total Sys­
tems" concept has contributed 
substantially to the company's 
growth. 

As worldwide sales continue to 
increase, many different skills are 
presently in demand at NCR for 
the installation of total data pro­
cessing systems. Current require~ 
ments are in Dayton. 

April 1967 

Step ahead 
with NCR 

Financial Systems Analyst­
Knowledgeable in banking tech­
niques and the development of 
financial systems for banks or 
related institutions. A basic un­
derstanding of programming tech­
niques and computer concepts is 
required. 

Marketing Planner- Will write 
comprehensive reports and design 
trend formulas to be used in con­
junction with accounting machine 
and data processing products. This 
involves analysis and adjustment 
of product and sales variables. 

Software Development Program­
mers-Will be significant in the 
creation of real time, on-line major 
projects for commercial institu­
tions. This involves the design of 
complete packaged software sys­
tems. 

Software Engineer-Will carry 
responsibility for assisting in the 
formulation, specification, and 
evaluation of new NCR systems 
and equipment. This will' also in­
clude the complete development, 
preparation, and evaluation of 
software. 

If you are interested in a sound 
future with a growing concern, 
and have the necessary formal ed­
ucation and related experience in 
any of the areas mentioned. 

Contact: Mr. T. F. Wade 
Executive & Professional 
Placement 
The National Cash Register 
Company 
Dayton, Oh io 45409 

If you are planning to be in At­
lantic City on April 18-20 be sure 
to look for us at the Spring Joint 
Computer Conference. 

AN EQUAL OPPORTUNITY EMPLOYER 

THE NATIONAL CASH REGISTER COMPANY ® DAYTON, OHIO 45409 

CIRCLE 334 ON READER CARD 
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SCIENTIFIC PROGRAMMERS 
TO MEET THE NEEDS OF Information Systems 

RESEARCH ASSOCIATE 
Broad Business Exposure 

The data processing specialist anxious to gain extra 
latitude and perspective in his research activities 
will find this newly created opening of more than 
routine interest, for it offers many-faceted exposure 
to the problems of a variety of businesses. 

EXPLORES THE CHALLENGING FIELDS OF GEOPHYSICS & GEOLOGY 

UTILIZING LATEST COMPUTING & COMPUTER - GRAPHICS EQUIPMENT Experience as data processing systems analyst 
and/or systems engineer essential. Requirements 
include ability to write fluently and present reports 
verbally to top client management. Advanced de­
grees desireable. 

Send resume in confidence to: 
LOCATED IN CLEAR & SUNNY WEST TEXAS PERSONNEL DIRECTOR 

SEND RESUME 

OR CALL COLLECT: 

The Diebold Group, Inc. 
430 Park Avenue, N.Y.C. 

MR. P.L. TERRASSON 4805 ANDREWS HIGHWAY 

(915) OX4- 1651 MIDLAND, TEXAS 79701 An Equal Opportunity Employer 

An Equal Opportunity Employer A Subsidiary of Shell Oil Co .. 

RAMMERS 
We Wondered Whether . .. 

• YOU WERE AWARE OF OUR EXPANSION PLANS ... ground has been broken for a n~w 
building needed to house the dual processor IBM S/360 model 67 (Jate 1967) and the 
significant expans!on 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 ... minimal requirements-a degree & more than on:e 
year of experience in the above areas. 

• 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) 

CIRCLE 337 ON READER CARD 
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At Lockheed, the young and vital field of Information 
has created the industry's broadest range of outstanding 
opportunities. Scientific computing, satellite tracking, 
real-time data processing, hospital, educational, business, 
and governmental administrative information systems 
offer a unique opportunity for a varied and fulfilling career. 

To accomplish its highly diversified assignments 
Lockheed maintains a centralized data processing facility 
-one of the largest computer centers in the country. 

Scientific computing at Lockheed plays many impor­
tant and varied roles in Flight Mechanics, Trajectories, 
Thermodynamics, Electronics, Propulsion, Structures, 
Flight Technology, Hydrodynamics, Navigation Guid­
ance and Control, and other vital fields. 

In other areas of activity, Lockheed has developed a 

Lockheed 
information systems 
hold the answer to a 
challenging career 

revolutionary process for handling patients' records to 
free doctors and nurses to perform their primary duties. 
Lockheed also leads the way in state-wide information 
systems such as the one planned for the State of Alaska. 

In addition, the planning and control of all U. S. Air 
Force orbiting missions is conducted at the Satellite Test 
Center, which also maintains one of the world's largest 
and most powerful real-time computing facilities with 
assignments ranging from simple ballistic missile shots 
to highly complex, classified satellite missions. 

Engineers and scientists are invited to write Profes­
sional Placement Manager, Lockheed Missiles &. Space 
Company, P.O. Box 504, Sunnyvale, California. 
Lockheed is an equal LOCKHEED 
opportunity employer. MISSILES & SPACE COMPANY 

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

CIRCLE 338 ON READER CARD 
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Career 
opportunities 
in the 
COMPUTER ---SC-IENCES ------are available 
for graduate 
mathematicians, 
engineers and 
physicists. 

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, 
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II T 
Research 
Institute 

10 West 35th Street, Chicago, 111.60616 
An Equal Opportunity Employer MjF 

CIRCLE 341 ON READER CARD 

SR. BUSINESS SYSTEMS 
ANALYSTS 

Min. 5 yrs. expo in INFORMATION & 

CONTROL SYSTEMS, via Manual and/or 

EDP applications. Exp. in Aerospace Sys­

tems Industry. Related degree required. 

Salary commensurate with experience. For­

ward resume to F. W. Brill, Sta. 2186. 

EMERSON ELECTRIC CO. 
8100 Florissant Ave. 

St. Louis, Mo. 63136 

An Equal Opportunity Employer 

CIRCLE 340 ON READER CARP 

• Skyrocketing growth in data processing has left 
many computer men uneasy-unaware of their value 
in today's picture, unsure of their future. 
• As professional specialists in data processing 
placement~ it is our function to analyze your quali­
fications and objectives in light of current career 
availabilities and trends. 
• We represent companies of varying sizes and types 
across the nation ... all seeking qualified data proc­
essing men. We have current openings at all levels: 
programmer to top management. 
• Your inquiry will bring an immediate personal re­
sponse. You will know where you stand, where you 
should stand, and where you can stand in the future. 
• We are personnel specialists in the personal side 
of computers. Please contact us today. There is no 
obligation. Your correspondence will be ,kept 
confidential. II 

II, WRITE OR PHONE MR. MELVIN JACOBS, PRESIDENT 
III II 

I 
II II 

III COMPUTER PERSONNEL II' 
14 CONSULTANTS, INC. III 
,: CPC H+lt+~~ 'Suite 1202. 624 South Michigan Avenue II 
I Chicago. Illinois 60605 (312) 922-7880 II 

III. I -Agency licensed ,I 
I II 
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datamart 
Address all replies to box number advertIse­
ments as follows: 

Box •••••••••••••• 

DATAMATION 

F. D. Thompson Publications. Inc. 
35 Mason Street 
Greenwich, Conn. 06830 
Classified Advertising 

USED EQUIPMENT 

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

When it's time to buy or sell a 
single keypunch or a complete 

EDP system, it's time to contact 

COMPUTER 
WORLD TRADE CORPORATION 

CWT is currently selling, at a fraction af the original cost: 
IBM 1401 (several models); IBM accounting machines (402, 
403,407,419); IBM calculating punches (602, 604). 
cwr is also prepared to buy IBM computers, all models, 
that can be delivered within the next 6 months. 

For full details, prices, appraisals, please call or write-

COMPUTER WORLD TRADE CORPORATION 
300 E. 44 St., N.Y. 10017·(212)682-6570 
Also Atlanta • Chicago' Houston • San Francisco 

DATAMATION 

Classified Advertising 

The classified section Is open for the following 
advertising categories: Used equipment; posi­
tions wanted; help wanted, eduGational institu· 
tions; maintenance services; professional cards; 
hobby products; business opportunities and ed­
ucational courses. Rates are based on total 
number of i"sertions used within each contract 
year. 
For further Information please contact: DATA­
MATION Magazine, Classified Advertising Dept.. 
35 Mason St., Greenwich, Conn. 08630 (203) 
661-5400. 

YOUR poaTMASTeR 

April 1967 

To Keep Pace 'W'ith 

Data Application Technology, 

'W'ork 'W'here the Pace is Being Set 

I n the Datadromes™ of the McDonnell Automation Center, 
computer technology is being applied to a diverse field of 
business, government and industrial problems on an 
around-the-clock basis. With every problem solved, new 
techniques are proved. With every new application found 
feasible, a new realm of applications becomes apparent. 
On this combination of cross-discipline data service, ad­
vanced computer application development, and nationwide 
facility expansion, the McDonnell Automation Center has 
grown from divisional to company status. 

Our Datadromes are specially prepared McDonnell data 
facilities which now serve more than 700 business, industry 
and government clients throughout the nation and overseas. 
Datadromes are currently operating in' St. Louis, Houston, 
Denver, Washington, D.C., and Columbia, Missouri. And 
new ones are firmly planned. 

Opportunities for our creative people are growing at a leadership 
pace. If you are a creative, degree·holding data specialist, you can 
grow with us. 

To join the company where data service applications are a decade 
ahead of the pack, send yourresume to Mr. P. L. Papin, Professional 
Employment, McDonnell Automation Center, Box 516, St. Louis, 
Missouri 63166. 

Consulting. Systems Design. Programming. Data Processing and Computing 

MCDONNELL AUTOMATION CENTER 
A DIVISIONAL COMPANY OF MCDONNELL 

An Equal Opportunity Employer in a Young Expanding Industry 
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Analysts and Programmers 
-all levels: 

•.. which is apt to lead you a lot further 
and faster than you believe possible. Until 
you consider the kind of growth company General 
Dynamics is ... until you consider that you'll be joining 
the professionals in our expanding Data Systems De­
partment, an organization destined to grow as fast as 
our Management Information System itself . . . until 
you consider working in an atmosphere of individual 
project responsibility ... until you consider that the 
system you help us develop will oversee and correlate 
all aspects of all the work of the two major divisions 
constituting our Marine Systems Group. 

Developing this integrated information system with 
modern management science techniques will provide 
assignments in: 
o Integrating existing Engineering, Production, Pro­
curement, Quality Assurance, and Financial Systems. 
o Improving means of communicating technical in­
formation both verbal and graphic, utilizing remote 
inquiry devices and real-time responses. 
o Material Control System which addresses itself to 
the proper and prompt collection and movement of 
materials. 

o Information systems resulting in anal­
ysis and interpretation of management by 

exception. 
o Configuration management system to effect cohe­
siveness in method and application of documentation 
identification, etc. 

Our Total Systems Plan will assure optimum utiliza­
tion of equipment (a group of 360s, Model 30s, 40s, and 
50s), manpower and technical facilities. 

But to get back to management's interest in you. We 
have an active "people development" program that re­
quires each supervisor to dev:elop his own replacement, 
and an unusually broad educational and training pro­
gram for advanced study, both in-plant and at leading 
universities. We have the avenues available-the height 
and speed of attainment is up to you. 

There's a lot more you should know about these 
growth positions, available with our Electric Boat Divi­
sion in Groton, Conn., and Quincy Division in Quincy, 
Mass. But we're saving that for your personal interview. 
To arrange it send your resume to Mr. Robert H. Moore, 
General Dynamics, Electric Boat Division, 193D East­
ern Point Road, Groton, Connecticut. 

GENERAL DVNAMIC:S 
Electric Boat Division 

Quincy Division 
An Equal Opportunity Employer (M8PF) 

U. S. Citizenship is r-equired. 
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April 1967 

BACK TO SCHOOL 
--FOR PHILCO 

RUMORS AND 
RAW RANDOM DATA 

Demonstrated was a time-sharing mode with only one 
terminal hooked up, but an assortment of Teletypes, 
and CRT consoles can run simultaneously with high 
and low-speed I/O gear in a batch mode. 

Due soon from CDC, which has a $90-million 
backlog of orders for OEM gear alone, is an ASA 
Fortran compiler for the 6000 series. And we hear 
the new drum operating system for the 6400 runs 
four times as fast as the present disc system. 

That Philco 102 computer which the Philadelphia school 
system has ordered for on-line CAl is a 32-bit (plus 
parity) machine which will address any word, character 
or bit in an up to 65K word core. Cycle time is 
1.5 usec,and add time is approximately 4.5 usec. 
The cpu can simultaneously handle communications 
between two drum or disc memories and up to three mag 
tape controllers commanding 12 tape units. Part of 
the cpu is a processor-independent I/O controller 
which overlaps cpu operations except during main 
memory access, which takes about 5.5 usec per 
character. There's a scratchpad memory which includes 
7 index registers, A & Q registers and two program 
control registers. Some 60-65 102's will go to the 
overseas Autodin program as store-and-forward message 
switchers. At Philly, each 102 will at first 
simultaneously control up to 16 CRT/keyboard remotes, 
and communicate with a central processor. Approximate 
price of a 16K 102: $120K. 

Following significantly large Spectra· 70 orders from 
Pacific and New York Telephone companies, RCA has 
rung the gong at New England Bell. Being purchased 
,are eight 70/35's, eight 70/45's and three 70/55's 
with tapes and RACE units, which will replace some 
16 IBM 360's. Price hasn't been set yet, but we hear 
its rental equivalent would exceed $300K per month • 
••• The RAND Corp. is reportedly working on a portable 
version of the RAND Tablet, battery-driven and capable 
of microwave transmission to the computer •••• In 
Miami, Milgo Electronics has a 4800-bps modem that 
uses the 900-2500 Hz portion of a 3KHz bandwidth 
conditioned line •. Their 2400-bps modem uses portions 
of unconditioned lines •••• The Bell data set for 
5400 bps transmission speed will be tested by some 
operating companies this year. Plans are to use it 
in the dial-up network •••• New entry in tape 
certification biz is Certa Corp., Los Angeles. They 
have a tape cleaner now being introduced, will follow 
in July with a certifier that uses IC's, covers 
7-, 9-track, and full-width tapes in the $35-40K price 
range •••• Don Wood, formerly manager of applications 
at ASI (now EMR) Computers in Minneapolis, has formed 
Mauchly-Wood Software Corp. in Newport Beach, Calif • 
••• An ex-Digitek vp, William R. Neal, has formed 
CALACO, Los Angeles. First product is a portable 
card punch for questionnaire answering, etc. , that may 
sell for less than $25. They may enter software 
biz., too •••• EMR's computer dive will speed up its 
6130, with the 900 nsec memory riSing to 650 nsec. 
Burroughs & EMR are entering joint proposals on 
several systems •••• Infant Standard Computer Corp. 
has sold its first machine to Fluor Corp., has 
a good chance toc.rack IBM stronghold North American 
Aviation with its IC 6000-19 and maybe a larger 
machine to follow. 
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programmers • analysts 

LET'S 
GETDOWNTO 
BUSINESS~ 

Operating the entire Eastern Test Range is big business, and 
our computerized "business" operation is an important part. 
In our expanding EDP facility at Cape Kennedy, you'll be solv­
ing a wide range of sophisticated computer problems, in in­
formation retrieval, input and output format design, and in 
important new applications for the biggest and newest com­
puter of them all-our third generation IBM 360/40-30. 

There are openings now for: 

COMPUTER PROGRAMMER ... Requires BSBA or equivalent with ex­
perience in programming IBM 1401, 1410 and 360 tape systems for inventory 
control, payroll, cost accounting and other management information re­
trieval systems. 

COMPUTER SYSTEM ANALYST ... Requires degree in business or 
industrial 'engineering with 2 or more years' experience in computer sys­
tems installations with a large industrial organization. Programming experi­
ence desirable. Must be able to research a computer application, design 
input and output formats, and have ability to write run descriptions and 
overall systems processing. 

OPERATIONS RESEARCH ANALYST ... Position involves the develop­
ment of analytical models as part of a computerized system to solve range 
planning and scheduling problems. The successful candidate will have 3-5 
years experience in operational systems analysis including flow chart de­
velopment. Scientific degree required with graduate work preferred. 

For further information write to Manager of Professional Employment, 
Guided Missiles Range Division, Pan American World Airways, Inc., Dept. 
21 D, 750 S. Orlando Avenue, Cocoa Beach, Florida. An Equal Opportunity 
Employer (M/F). 

GUIDED MISSILES 
• 

RANGE DIVISION 
PAN AMERICAN WORLD AIRWAYS, INC. 

CIRCLE 332 ON READER CARD 

"It's good 
business to 

help colleges" 
"Business has a direct and pressing 
need for colleges of high calibre. 
Carnation recognizes that its suc­
cess tomorrow depends in large part 
upon the quality of the college grad­
uates it hires today. We also benefit 
from the continuing stream of ideas 
and information which college re­
searchers provide. 

"Colleges are faced by the con­
tinuing pressure of higher costs 
due in large part to the demands of 
a more complex technology. To 
maintain their standards and to 
fulfill their crucial role, they need 
increased support by business. 

"Carnation now provides volun­
tary financial aid to more than 125 
colleges and feels that this is one 
of its best investments for the 
future." 

H. E. Olson, President 
Carnation Company 

A major problem in the education of 
students is rising costs. If companies 
wish to insure the availability of col­
lege talent, they must help support 
colleges with financial aid. 

SPECIAL TO CORPORATE OF· 
FICERS - A new booklet of par· 
ticular interest if your company 
has not yet established an aid· 
to-education program. Write for: 
"How to Aid Education-and 
Yourself", Box 36, Times Square 
Station, New York_ N_ Y. 10036 

COLLEGE IS 
BUSINESS' BEST FRIEND 
Published as a public service in cooperation 

with The Advertising Council and 
the Council for Financial Aid to Education 

DATAMATION 



INDUSTRIAL PROCESS CONTROL 
WHAT COMPUTER SYSTEM MANUFACTURER 
HAS THE EDGE IN TOMORROW'S MARKET? 

We have the edge in tomorrow's industrial control market be­
cause we already lead the field today. For years, Foxboro has 
been the foremost supplier of systems and instrumentation for 
controlling the production of chemicals, food, cement, metals, 
paper, power, textiles, petroleum and other products vital to a 
better way of life. Until recently these systems and instrumen­
tation have been analog in nature, but in the past few years 
digital computer technology has provided an increasing number 
of companies with a better control capability. And who's in a 
better position to provide this capability than the company with 
the established process control market, a company long con­
versant with the terminologies and technologies of these com­
plex processes. However, to stay on top we must continue to 
develop the best computer capability in the business-which 
means hiring the best digital engineers and programmers avail­
able. 

SYSTEMS ENGINEERS 
BS or MS in engineering. Minimum 3 years' experi­
ence including project engineering, programming, 
instrumentation, application of digital computer 
equipment, system start-up, and customer negotia­
tion. Ability to define system specification, design, 
checkout, etc. Technical decisions on application re­
quirements, manpower capabilities, time and cost. 
Principal technical responsibility for customer proj­
ects. 

SENIOR SYSTEMS ANALYSTS 
Computer process control. Advanced ME or ChE de­
gree preferred. Must have 5-10 years' experience in 
chemical, refinery or power plant computer automa­
tion. Simulation and process modeling experienc~ 
desirable. 

DIGITAL PROJECT ENGINEERS 
BSEE with training in computer technology. At least 
two years' experience in comput~r ,applications, with 
knowledge of logic design, programming, and proven 
ability in project engineering. Responsible for equip­
ment specification and design on customer projects. 

SERVICE ENGINEERS 
Minimum 2 years' technical schooling in electronics 
plus general purpose digital computer systems­
check-out, installation and on site maintenance. Abil­
ity to trouble shoot digital portion of systems main 
frame as well as peripheral equipment. Minimum 3 
months training at our facility prior to field assign­
ment. 

TECHNICAL WRITERS 
Associate degree or 2 years' college with emphasis 
in electronic design and digital logic. At least 3 years' 
experience in the digital field. Experience must in­
clude analysis of logic circuits and detail writing of 
manuals, specifications and operating procedures. 
Must have background in computer I/O systems and 
some knowledge of main frame operation. Program-
ming background helpful. . 

PROGRAMMERS 
Design and Senior Design positions open. Two or 
more years experience designing and developing 
monitors, executives, compilers, assemblers or other 
"system" packages. Experience involving the design 
and development of information retrieval or library 
control systems will also qualify you for one of sev­
eral challenging and rewarding positions currently 
open. You will be providing "standard" software sys­
tems for application in the process control environ-
ment. . 

IF: You are unable to attend SJCC ... You don't see your area listed •.. You wish to be 
kept posted o.n fl!ture. openi!"gs. THEN: with no red tape and under no obligation, forward 
your resume (inquiry) In confidence to: 

SJCC 

Mr J. G. Willett 
Superviser, Technical Recruiting 

THE FOXBORO COMPANY 
40 Neponset Avenue 

Foxboro, Mass., 02035 
To arrange an interview while attending SJCC, 
please call Mr. John G. Willett at 344-8111, 
April 18 through 20, from 9:00 am to 9:00 pm. 
Resume not required. 

}iOXBORO® 
April i967 
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"Specialists in Process and Energy Control" 

An Equal Opportunity Employer 
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Neither can our programmers and 
analysts who have them. Because 
their idea of a good time means an 
inside discussion of compilers, of 
multi-programming, of real time and 
the world, of time-sharing and such. 
A way out discussion of third 
generation conversion, maybe. 

They'd talk shop, work out ideas, 
24 hours a day, if they could. And 
they sometimes do. That's why they're 
the best in the business. That's why 
they run the company, with and for 
other programmers and analysts. 
And run it with ability, not 
autho'ritarian decree. It's this kind of 
environment that turns our people on, 
and clock-watching off all over the 
world. In all of our offices anyway, 
from Honolulu clear through Europe. 
How about you? Are you interested 
in hearing more about breaking out 

of the time clock rut? Just contact 
us ... anytime. 
652 North Sepulveda Boulevard, 
EI Segundo, California 90245. (213) 
678-0592 - Attention Harry Laur 

Computer 
Sciences 
Corporation. 
An Equal Opportunity. Employer 

EXCITINGID~ 
C 'TTELL TI 
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WHAT IS YOUR TRUE WORTH? 

FREE Data Processing 
OpportunitiesBulietin 

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. 358. Please use horne 
address only. 

LON D. BARTON, President 

Cadillac Associates, Inc. * 
21 E. Madison Bldg. Chicago, III. 60602 

Financial 6-9400 

o "Where More Executives Find Their Positions Than Any­
where Else in the World." 

CIRCLE 358 ON READER CARD 

We know where you can 
find a better job. 

Better because it pays more. 
Better because your professional talent is so badly needed. 
Better because you'd be working in the most dynamic 

EDP community in the country-where the nation's top com­
panies are looking hungrily for skilled systems analysts and 
programmers. Like you. 

Where is this? New York. 
We know, because Drew is one of New York's leading EDP 

placement specialists. We know, because we work closely 
with over 125 national companies headquartered here. And 
right now, they have 343 exciting career openings they've 

'asked us to fill for them. 343 openings for professionals who 
are ready to make the big move, 

For information about these challenging opportunities, fill 
out the coupon and mail it today. Or, better still, call us 
collect. 

Don't wait. This could be the start of bigger and better 
things. • 

r--DREWPERW~ELPUCEM~Tc~rnR--
I 160 Broadway, N.Y., N.V. 10038 Phone: (212) 964-8150 
I 
I 
I 

o Here's my resume. I'd like to get first crack at the career op-
portunities you have right now. D 

o Send me your free guide to EDP careers in New York. 
: Name ____________________________________ _ 

I Address ___________________ _ 

I I City _____________ -' ________________ _ 

I State _______________ Zip _____ _ 
I 
©i%1'D;;;' Em~y~;UA_;;n~ 1-;;. - AiIc;;;;e~;;de~ i;'c;fi~~ ~;;;;~. 
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low to 
program 
theqaiet 
exeitemeDt 
ofbaDkiDg 
Like to work with the best? To teach and 
learn from third-generation computers? 
We're committed to today's most sophisti­
cated equipment. As a matter of fact, eleven 
new IBM 360's are on the way to Citibank. 

For your use. 
And, in New York City, we are" readying 

one of the country's largest, most compre­
hensive Data Processing Centers. 

For your use. 
In return, you would be expected to help 

us bring. about some of the better features 
on ~he horizon, such as "the cashless society." 

You would be at one of the world's most 
important nerve-centers of finance and com­
munications. You would take part in its 

tempo - and share in its 
rewards. 

If this quiet excitement 
sounds attractive, and you 
are fluent in programming 
or systems analysis, we'll 
be happy to hear from you. 
Send resume in confidence 
to Mr. Jack W. Ackerman. 

FIRST NATIONAL CITY BANK 
399 Park Avenue, New York, N. Y. 10022 
An Equal Opportunity Employer 
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What Do 
Programmers 
Think? 
As specialists in placing computer programmers, sys­
tems analysts and other computer oriented person net 
we are interested in what computer people think-so 
we asked a large group of them questions about 
their salaries, jobs, themselves and the - future. We 
have summarized their responses and have made 
them available to you at no cost. 

Write to us for your free copy of the pamphlet and for 
information about positions available through our 
computerized placement service. 

SYSTEMAT 
1107 Spring Street 
Silver Spring, Maryland 20910 

(301) 587-3650 
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••• 
IF you like working in the world's fast­
est growing industry, the one that of­
fers the best opportunities and the top 
rewards, the Computer Industry is the 
place to stay. 

I F you want challenging assignments 
and responsibility with a company that 
is enjoying. the strongest growth and 
the most success in the Computer In­
dustry,Control Data is the answer. 

IF you want to join the company that 
has the technical capability to make 
the world's most powerful computers -
the largest and fastest by a. wide mar­
gin - it's Control Data again. 

there's any reason you might 
change jobs, talk to CDC 
during the SJCC 

IF you want to work where career op­
portunities, salary progressions, bene­
fits and professional environment are 
among the best in the industry, score 
one more for Control Data. 

I F you want your choice of some of the 
country's finest living areas - Minne­
sota, California, Pennsylvania, Wash­
ington, D.C. and others - Control Data 
again. 

I F you are interested in good pro­
gramming openings, take a look at what 
we have for Software Systems De­
signers, Programmers, Programmer 
Analysts, and Analysts to develop 

programming systems for applications 
in'the Civil Engineering field. 

IF you'd like to find out what's happen­
ing at Control Data, send us a resume 
and arrange an interview at SJCC. 

Where success creates opportunities 

CONTROL DATA 
CORPORATION 

An equal opportunity employer 

·SOFTWARE 
DEVELOPMENT 
D. M. Noer 
Development & 
Standard Systems 

C. E. APPLICATIONS 
DEVELOPMENT 

SOFTWARE 
DEVELOPMENT MARKETING 

G. E. Peterson 

GOVERNMENT 
SYSTEMS 

4201 Lexington Ave. No. 
St. Paul, Minn. 55112 
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E. R. Thode 
Meiscon 
Suite 901, Brooks Bldg. 
223 W. Jackson 
Chicago, III. 60606 

Dan Moran 
Applications Div. 
3260 Hillview Ave. 
Palo Alto, Calif. 94304 

EDP System Sales & Service 
8100 34th Ave. South 
Minneapolis, Minn. 55440 
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s. E. Abrahamson 
Government Systems Division 
3101 East 80th Street 
Minneapolis, Minn. 55440 
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the forum 
The Forum is offered for readers who want to express their opinion on any aspect 
of information processing. Your contributions are invited. 

WHAT A 
PROGRAMMER DOES 
It has been believed that a program­
mer occasionally writes code and gets 
it running on a computer, and that this 
is what he is paid for. In spite of his 
obvious inefficiency, no one else seems 
to do this work more effectively. How­
ever, his activity is still observed prin­
cipally as loafing-a kind of ritual 
(Hke the British and teatime) which 
must be put up with. 

Another view of what a program­
mer does addresses more construc­
tively all that "wasted" time and 
ritual. To understand this view, we 
must see what it is the programmer is 
trying to build. We all have some 
idea of what a program is, but not 
very often do we see a program from 
its author's point of view. Whatever a 
program is, it exists as an organiza­
tion of many pieces with a high de­
gree of structural integrity, and it is 
stable in its environment. That en­
vironment includes the mechanisms of 
the program itself, as well as the in­
put data. To establish this integrity 
is the usual debugging task. 

However, there is more to the en­
vironment of our program. It must be 
stable with respect to the threat of 
operator misunderstandings, with re­
spect to invalid data, and to changes 
in specifications, up to a point. Ob­
viously, to develop a code structure 
that is stable in the face of all these 
unknowns is a very difficult task. As a 
matter of fact, we programmers all 
cheat. The structure we develop in-
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cludes more than the running code, 
more than the symbolic code, or even 
the operator's guide, the maintenance 
guide, or the design guide. For in 
fact, in response to any serious 
breach of the program's integrity, a 
programmer will become involved, as 
part of the integral organization built 
by the original programmer. If one 
now looks closely, he can begin to 
recogniz'e the intent of those steps in 
the ritual of programming. 

program dybbuk 
In this ritual, the programmer must 

clearly anticipate the sources of 
threats to his program. He must imag­
ine techniques to deal with those 
threats, and anticipate the instabili­
ties of those techniques. Of course, 
as the programmer has a mind trained 
in objectivity, he will realize that in 
fact he cannot scare off the dybbuk 
who already is making its home in his 
structure by the time debugging be­
gins. It is at this point that the agony 
of programming begins. The structure 
is now nearly mortal, and its vitality 
may well be stolen by a form of the 
"enemy" which could and ought to 
have been anticipated by its creator. 
The enemy, the dybbuk, of course is 
entropy; it appears in many forms, 
and sometimes in many places simul­
taneously. 

The program must not only have a 
static stability, in withstanding such 
things as invalid data, but must also 

further respond to dynamic changes 
in environment. Of these two types of 
stability the first can generally be pro­
vided by careful programming, pro­
vided the ultimate operating environ­
ment is reasonably organized. A pro­
gram is rarely killed by a failure of 
static stability. The death usually 
occurs because of a failure in the pro­
gram's mechanisms for maintaining 
stability, in its abilities to respond to 
environmental change. 

One mechanism for maintaining 
stability is the maintenance program­
mer. The longevity of the program is 
therefore dependent on the capability, 
comprehension and intelligence of this 
person. But humans are not omniscient 
in comprehending programs. As a 
matter of fact one of the most difficult 
intellectual endeavors is the analysis 
and comprehension of an existing pro­
gram structure. Thus the resistance of 
a program to unsettling forces is criti­
cally dependent on its structural clari­
ty, as measured by the effort required 
to analyze and comprehend it. 

We see, then, that the structure 
called a program consists of more 
than we first thought, and includes 
stabilizing mechanisms which are far 
broader than the code itself. 

the traumatic periods 
We should consider the traumatic 

periods of the life of a program. The 
terminal trauma of a program occurs 
when it is challenged by entropy be­
yond its capacity to adjust. Obviously 
every program will have, or has had, 
this trauma, after which it is of no 
use. Most programs go through at least 
two additional traumatic periods. The 
first is when the static stability is first 
being developed-that is" during de­
bugging. The second is when the pro­
gram is first placed into a real, instead 
of artificial, environment-during sys­
tem testing. 

In both of these periods a major 
problem is the exercise and further 
development of the stabilizing mech­
anisms which allow the program to 
run under extreme, unsettling en­
tropic forces. In both of these periods 
the primary instrument of stability is 
the original programmer, who reacts 
toward an indication of disorganiza­
tion (a "bug"). He may well have 
built into the program checks which 
aid him in identifying the disordp.r and 

its cause. 
The ritual of programming is of 

great consequence because it deals 
with the communication between the 
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In a Dialer Card Program 
you need someone with the 
capahility to first produce cards 
and then simultaneously emhoss and 
punch them-accurately and quickly-

o We have that capability .. . 

o We are systems oriented .. . 

o We understand what is required ... 

CENTRALLY LOCATED-minutes from O'Hare Field 

at the heart of America-Card making facility and 

Service Bureau is ready to give you instant service. 

~~ ~ «4t de ~me­
ad ~~ ~euedted ~ 
~~tel 

.~":~~!~:~~.~~.':!. D I A L 312 - 383 -5214 

;:~~ ~~:~~ ,~~~~~:~~~~~ CURROLL CRUPI/les. INC. SJ 
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THE AEROSPACE CORPORATION 
NEEDS PROGRAMMERS/ANALYSTS 

We have upgraded our computing facilities, to an IBM 360 tape 
and disc system. We need business systems Programmer/Analysts 
at the senior and intermediate levels. These are excellent opportu­
nities for men who have two to six years experience with IBM 
compu'ters in the business applications area. We prefer college 
graduates but will carefully consider all applicants. 

Aerospace offers attractive fringe benefits and residence in South­
ern California (minutes away from the ocean). We'll pay moving 
costs and re-Iocation expenses. If interested, please send all perti­
nent information regarding background, experience and salary re­
quirements to: D. A. Herrmann 

THE AEROSPACE CORPORATION 
2350 East EI Segundo Boulevard 

EI Segundo, Calif~rnia 90245 

All replies held in confidence. 

An equal opportunity employer. 
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the forum 

original program author and the pro­
grammer responsible for maintaining 
the structural integrity of the program. 
When these two are the same man, 
there is still a significant amount of 
communication between them; in a 
~arge program one cannot remember 
the whole program. The author must 
organize the program into concept 
units, and leave a clear trace of the 
organization, as well as the content, 
of each unit. Thus that part of the 
ritual which attempts to provide the 
basis for comprehending a program 
structure is, in fact, the part of the 
programming activity which most 
directly supports the vitality of the 
program, from debugging on. 

In fact, experience generally shows 
that an intense concentration by the 
programmer in optimizing the com­
prehensibility of a program's structure 
pays off, not only in debugging, but· 
also in ease of coding and program 
layout. If a program is structured so 
that it consists of a set of functiOns 
that can be 'understood separately, 
then the layout of the program should 
be obvious, or at least explainable. 
Furthermore, the coding effort should 
be uncluttered by considerations be­
yond the algorithms for the "current" 
function. 

the primary role 
Thus, a programmer develops his 

program so that a human can com­
prehend it. Initially this is merely self­
protective, as he must understand the 
program enough to get into produc­
tion. It would appear that all good 
programmers attempt to do this, 
whether they recognize it or not. Fur­
thermore, no one has seen a program 
which the machine could not com­
prehend but which a human did. Not 
even bad programmers (those whose 
programs die young), write compre­
hensible code; if they did, their pro­
grams would survive and they would 
be better programmers. Both the value 
and quality of a programmer's work 
improve directly with the importance 
he places on communicating his pro­
gram to a human, rather than merely 
to the machine. 

A programmer does not primarily 
write code; rather, he primarily writes 
to another programmer about his 
problem solution. The understanding 
of this fact is a final step in his matu­
ration as a technician. 

DRTRMRTION 



Being first is a habit at MAC. 
Please pardon a little bragging, but it's 
necessary to make our point. MAC was 
the first independent on the market 
with 1600 bpi tape after its introduction 
-6 months ahead of our nearest 

/ competitor. We pioneered the MAC 600, 
and TransiTape-ideas so good every­
body copied them immediately. 

Well and good, but nobody can rest 
on his laurels (literally, they're too 
prickly for good restil1g). What's 

important to you is that we continue 
to invest R&D time and money 
in your future. 

Today's tape is perhaps twice as 
good as tape of three years ago (it's 
difficult to quantify the difference, but 
it's there). Next year's tape will be better 
than today's. How much better is our 
problem and your gain. 

Still, we do find people who don't 
know how good MAC Tape is today, and 

who are spendil1g as much as 40% too 
much for error-free tape. In fact, 
they're our best source of new business. 
They become Heroes with tape savings 
when they switch to MAC. Will you join 
the Heroes' Circle? 

For further information 
(and an order blank) write to 
MAC Panel Company, Box 5027, High 
Point, N. C. 27261. Our motto remains: 
Heroes are made to order. 

What can you expect next 
from the people 

who invented 
TransiTape? 
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Core, plane or 
stack problems? 
Take 'em to the experts. 
(Us.)· . 
Core? Construction? Format? Hos­
tile environment? Whatever your 
problem, we've probably seen­
and solved - it before. If not, Fer­
roxcube experts will always find 
the shortest path to the right an­
swer. For instance-
Application: Core memory stack 
for real-time display system in 
ship-board fire control computer. 
Problem: Hostile thermal environ­
ment, critically limited space re­
strictions. 
Solution: Single-area, double mat­
ted printed-circuit board construc­
tion; bus-wire bridging to allow 
air-flow cooling of 30-mil wide tem­
perature range cores .. 
Application: Core memory stack 
for navigational guidance comput­
er in commercial avionics system. 
Problem: Mil-reliability at commer­
cial prices; NDRO operation; vol­
ume reproducibility. 
Solution: Single-area, single-mat­
ted plane, plastic laminated termi­
nal frame construction; bootstrap 
patterns with 30-mil cores on ex­
tremely tight centers. 

FERROXCUBE 
CORPORATION 
OF AMERICA 

Saugerties, New York 
914-246-2811 

Boston 
617-89'9-3110 

Chicago 
312-261-7880 

Application: Low cost core memory 
stack for state-of-the-art commer-
_cial-compu~er main memory. 
Problem: High speed, low noise, 
high output uniformity, repairabil­
ity, expandability, 650 ns cycle 
time, ease of access and interface. 
Solution: 2%D organization; 
planar construction to offer lowest 
cost and convenient access; 20-
mil cores; stack mounted diode 
modules. 
Application: Core memory stack 
for guidance computer in missile­
borne avionics package. 
Problem: Extremely hostile me­
chanical and thermal environ­
ments, critical space limitations. 
Solution: Continuously-wired, 
folded-stack construction; wide 

Dallas 
214-255-0441 

Los Angeles 
213-837-1484 
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Minneapolis 
612-888-4681 

temperature range cores wired 
using novel shock and vibration 
damping techniques. 
What's your problem? Cores? We 
pioneered them. We have 20-, 30-
and 50-mil cores in both standard 
and wide temperature range types 
covering a broad spectrum of 
switching and drive current param­
eters. Planes and stacks? We use 
a wide variety of printed circuit 
board or laminated frame-strip con­
struction techniques, 2%D, 3D or 
linear select. Cost? We meet and 
lick this problem every day. It's 
part of being the experts. 

Want more information? Write for 
Bulletins 6005 & 6006. 

Ferroxcube ~ 

New York Area 
201-267-5888 

Phoenix 
602-265-1792 

Philadelphia 
215-927-6262 


