


Use this form to tap into the nation’s
largest computer file of top jobs

The National Manpower Register computer-based placement service is the
largest employer-sponsored system of its kind. It provides a network of 87
offices throughout the nation — all of which have key contacts with leading
employers in their area. Over 6500 employers with openings for computer
professionals are represented. The NMR system does not charge either em-
ployers or applicants a fee to enter their qualifications and requirements into
the on-line computer data base.

In no case does an applicant pay a placement fee, or any other costs.

Fill in the form and send it immediately with a copy of your current resume to NMR, at the address below.

(It is most important that your information be complete and accurate and that you TYPE or PRINT LEGIBLY.)
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Education
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Year Degree
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Employment Information
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Previous Emgployer City/State From To |
Position
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General |nformaﬁ0n (Summarize your overall qualifications and experience in your field. List any pertinent information not included above.) I

Of Experience Available

Current Annual Total Years Date Employed OO Unemployed [ Self-Employed [ |
Base Salary

All But My
Present
Employer 0O
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Growth is the message—
See RCA during the SJCC in Boston

The art, science and technology
of computer hardware and soft-
ware design are accelerating at
an ever increasing speed at RCA.
We're dedicated to long range
programs of expansion in every
area of this world-changing
industry.

To continue the pace, we
need people — EDP professionals
like yourself — people who want
to be part of a company that
has the kind of broad techno-
logical range of RCA. This kind
of broad based knowledge is
already moving us ahead, while
opening up more and more new
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opportunities for advancement.

If you are connected with
the computer industry in any
way, you should get the full
story from RCA.

We are looking for engineers
and programmers in all areas of
computer technology — scientific,
military and commercial.

Specific areas of engineering
are airborne computers, digital
controlled automatic test equip-
ment, memory systems, computer
design, peripheral equipment
design, switching and logic,
and research.

Programmers with experience

2050 |1 1

in language processors, control
systems, micro-programming, and
scientific programming.

Other areas include field
systems support, sales, marketing,
and product planning.

Openings are throughout the
United States and overseas.

To arrange an interview in
Boston, during the conference,
call Mr. A. C, Bennett at (617)
267-5309.

If you can’t see us during
the conference, write to him at
RCA, Dept. SJ-1A, Building 2-4,
Camden, New Jersey 08102. We are
an equal opportunity employer.




DATA PROCESSING
#%ll TEXT BOOKS. i

T e A
Introduction To Computer Programming
IBM System 360/Assembler Language

AT LAST! A simplified, yet comprehensive textpook on Assembler Lan-
guage programming with emphasis on the commercial Instruction set

using DOS. Contents includes System/360 hardware and software, flow-
charting and documentation, DTF’s, input/output operations, comparing,
addition, subtraction, multiplication, division, work areas, register usage,
hundreds of illustrations — numerous sample programs carefully explained
to illustrate assembler language programming concepts and techniques.

By; Thomas I. Caskman and Gary B. Shelly Only - $7.95

Introductory & Advanced Textbooks For
System/360 RPG Programming

By: Dennis A. Fletcher and Thomas J. Cashman

NOW AVAILABLE: The first student textbooks written on this rapid-

ly expanding programming language. All exercises, problems review
questions, case studies and forms needed to learn RPG PROGRAMMING
are included. Ideal for classroom use, in-plant training or home study.

Volume I Introduction — $6.95, Volume II Advanced Concepts — $3.95.

Review Manual for Certificate in Data Processing

1969-Revised Edition By: Thomas J. Cashman CD P

ACCLAIMED throughout the country as the best single reference in
preparing for the CDP EXAMINATION. INVALUABLE to persons em-
ployed in or associated with the field of Data Processing. The 1969
Revised Edition contains over 300 pages of Valuable information.

Only — $7.95

Basic Logic For Program Flowcharting
And Table Search

By: Robert L. Jones and Gail Oliver

An introductory text covering the flowcharting logic for typical business
applications — numerous sample flowcharts. Useful in all programming
classes — takes the mystery out of Program Logic and Flowcharting.

Only — $2.25
ANAHEIM PUBLISHING COMPANY

Specialist in Dato Processing Textbooks

ORDER THESE TIMELY PUBLICATIONS TODAY!

ANAHEIM PUBLISHING CO. 131 W, Broadway, Anaheim, California 92805

Please send the Data Processing Books listed. If | am not completely satisfied
with my purchase | will return the books within 10 days for refund or cancellation
of all charges.

1
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Plus Postage. — Save include check with order and we will pay postage. |
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“Let’s get one thing straight, programmers...
You can get ahead faster at Link!”

If you're looking for an exciting, new
career opportunity, where you can
become importantly and actively
involved in challenging projects,
look to Link.

We're looking for experienced
personnel to design automation and
systems software. Our specific
requirements are a background of
3-4 years of scientific programming
and expert command of machine
language, as well as FORTRAN and
COBOL. More to the point, we're
looking for personnel who want an
out-of-the-ordinary career, one where
advancement is as rapid as you

are talented.
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You see, at Link you can’t get lost in
the shuffle. We can't afford to let you.
We need all our resources to continue
our dynamic expansion (though it is
nice to be a part of a huge, world-
wide organization, we're making it

on our own).

Our external environment is some-
thing else, too. We're ideally located
right in the heart of the San Francisco
Peninsula, near Bay and ocean,
redwood forest and wine country.
Our nearby educational facilities are
outstanding (Cal and Stanford) as

is our cultural setting (minutes

from The City).

The opportunity to get ahead is here...
the challenge is yours. To see if Link
should be programmed into your future,
send your confidential resume, including
salary history and requirements, to:

Mr. R. Nadzam, Employment Manager,
Department SA, Link Division,
Singer-General Precision, Inc.,

1077 East Arques Avenue,

Sunnyvale, California 94086.

SINGER

LINK DIVISION

An Equal Opportunity Employer
A Plans for Progress Company




Can an EDP man attending
SJCC find that better job
without letting the world know
he’s looking? SURE HE CAN!

SOFTWARE AGE Magazine’s FREE Resume Center protects
your privacy ... speeds your search... costs you nothing!

software age
CENTER

I. % 1
1. Fill out the special resume form from 2. Our Dennison operator will photocopy 3. You place your resume in the company
magazine or at Center. the resume free and return all copies lock boxes of your choice.
to you.

Your job is simple. You follow the same procedure at the center that you do in S/A—but on a highly acceler-
ated basis. Fill out the special resume form at the S/A RESUME CENTER. Our Dennison operators will
provide you with as many free photo copies of your resume as you require.

You personally deposit them in the lock boxes of those companies which interest you. The resume form
includes blanks where you can enter your hotel, telephone number and room number. Only the participat-
ing company representative has access to the lockbox. At his convenience, he can contact you at your hotel
to arrange an interview.

The entire operation of the S/A RESUME CENTER is designed to provide speed, convenience, simplicity
and maximum confidence with no middlemen involved. You determine exactly the companies you want—
no others will see your resume or know of your interests.

The S/A RESUME CENTER is FREE. There is no charge to you or the company for this valuable service.
The resume center is sponsored solely by the advertisers in SOFTWARE AGE magazine.

software age

resume center

Boston, Statler Hilton Hotel, Park Square

Noon to 7 P.M., Wednesday, May 14
9 AM. to 7 P.M., Thursday, May 15 — 9 A.M. to 3 P.M., Friday, May 16

SOFTWARE AGE Magazine, 2211 Fordem Ave., Madison, Wis. 53701 John F. Neiman, Advertising Manager
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Special Resume Form

For Use at

The Statler-Hilton Hotel, Boston, May 14-16, 1969

Do not use this form to answer advertisements in this issue. See page 61

JOB DESIRED:

NAME

HOTEL

TELEPHONE NUMBER

ROOM NUMBER

BEST TIME TO CALL

$3OVSSIW ¥Od4 13LOH ¥NOA XDIHD OL 3¥NS 34

List computer hardware knowledge (names of systems, tape, disk, terminals, etfc.):

Programming specialties and years of experience (commercial, scientific, theoretical, experimental,

analog, etc.):

Systems programming on which you have had development experience (compilers, assemblers,
executives, monitors, O.S., etc. Indicate for what computer):

Programming languages used and extent of experience (COBOL, FORTRAN, etc.):

Applications programmed (aerospace, banking, insurance, math subroutines, compilers, etc.): ____

Systems analysis experience (card design, flow charting, operation analysis, etc.):

EDP management experience (include years and number of people reporting to you):

SALARY: DATE OF AVAILABILITY:
(current) (desired)

EDUCATION: Indicate major as well as degree unless self-explanatory.

Degrees

Years

Schools

EMPLOYMENT: Indicate present employment and previous jobs below.

Employer

City

Years to

to to

Title or
Function

Name

Age

Home Address

Home Phone

U.S. Citizen?

(city)

Security Clearance

(state) (ZIP code)

Location Preference

Marital Status

Military Status

BE SURE YOU HAVE NOTED YOUR HOTEL,
ROOM AND TELEPHONE NUMBER IN THE
BOX—UPPER RIGHT CORNER OF THIS PAGE
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This is a special resume form to be used only if you plan on being in Boston during the SJCC Show. Fill
out the reverse side and bring it with you to the S/A RESUME CENTER, May 14-16, The Statler—Hilton
Hotel, Boston, Mass.

COMPANIES PARTICIPATING IN THE S/A RESUME CENTER

Page
ABEDACH BTy s h st s e e e Ot s Rk 3rd Cover
(Philadelphia, Pennsylvania)
Blue Cross—Blue Shield ...............ccoiviiiun... 16
(Chicago, Illinois)
Callahan Center for Computer Personnel
( Philadelphia, Pennsylvania)
@areer Center; .. i i ik i o e e i e s v b 47
(New York, New York)
ol Radio. 00, v i T s e e it s bt s 40
(Dallas, Texas)
Computer Personnel Consultants, Inc. ............... 45
(Chicago, Illinois)
L OMPONS v B el o O LS R e e e e 51
(Washington, D. C.)
Condietron CoED .t e R o Al e 22
(St. Charles, Missouri)
Datalech . .ol cms (e o ke May Issue
(Cherry Hill, New Jersey)
Blectronic "Associates, Inci ., .0 0% e taieie sias enin's s ofeta 39
(West Long Branch, New Jersey)
st National Bank of Chicago ... .. ol iseniasioioe 12
(Chicago, Illinois)
§ 005 40T 3t A D AR S N s S I S May Issue
(Foxboro, Massachusetts)
General Electric Co., Information Service Dept. ...... 37

(Bethesda, Maryland)

General Electric Co., Process Computer Dept. .. May Issue
(Phoenix, Arizona)

Harttord Insuirance Group: i L Lt it h e et s 25
(Hartford, Connecticut)

Honeywell, Inc., Electronic Data Processing Div. ..... 18
(Waltham, Massachusetts)

Hughes Aircraft Co., Ground Systems Group ....May Issue
(Fullerton, California)

11530 16D 6 s SRl g e R S SR e L e I e S e 29
( Gaithersburg, Maryland)

Page
Interstate” Stating. VInes i/ 7 S o s e o i s 57
(Bala Cynwyd, Pennsylvania)
ek DR o i e st T e s A S s May Issue

(Burlington, Massachusetts)

Leeds & Northrop Co.
(North Wales, Pennsylvania)

Litton Industries—Mellonics Systems Development Div. 60
(Sunnyvale, California)

Lockheed Missiles & Space Co. .........c.ccvvvnnnn . 30
(Sunnyvale, California)

Montgomery Ward Data Center .............. May Issue
(Chicago, Illinois)

National CashiRegister Co. i .. il irinie whia sooisisle May Issue
(Dayton, Ohio)

National Manpower Register ................. 2nd Cover
(New York, New York)

Raytheon Co., Equipment Div. ............... 4th Cover
(Waltham, Massachusetts)

R A Oy s e s E e a0 el raahs e ate xeh S aaaas fo' ok 3
(Camden, New Jersey)

ScientihctIData SYStems i i ot v S i Sttt i e s 36
(El Segundo, California)

STkOrs kY TATTCrAtt Pt s T s s L N R L 15
(Stratford, Connecticut)

Singer—General Precision, Inc. ...............cc00uun. 5
(Sunnyvale, California)

SourceR R P sy, ot e e S L b ule 59
(Chicago, Illinois)

U.S. Army Aviation Systems Command ............. 53
(St. Louis, Missouri)

UNvacRGlorm Ts Cintal Sl e SRt T i i s s L B e 26 & 27
(Philadelphia, Pennsylvania)

Westinghouse Information Systems Laboratory ........ 41
(Pittsburgh, Pennsylvania)

Xerox COTDy. el 56 S e Ly BT s R 31
(Rochester, New York)

TOTAL for duplicating ____________
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The basic numeration system em-
ployed in modern day digital com-
puters is binary. Due to the alien-
ation of the binary system with re-
spect to the decimal system, the
octal numeration system is utilized
to impose a direct relation to binary
numbers and yet allow a comfort
level for the decimal numbers. In
computer operation the binary digits
are grouped in sets, called “words”.
It is convenient to reduce word size
by employing the relation that exists
between binary and octal notation.
Two to the third power, for instance,
may be represented in the octal sys-
tem by eight to the first power. Thus
the direct octal representation of a
computer word is established and
word size is reduced. As to the exact
number of binary digits that should
be used in a computer word, the
computer designers are influenced
by many factors such as cost, speed,
processor logic, etc.

There are two basic types of dig-
ital computers, BCD and binary.
The BCD (Binary Coded Decimal)
has always been considered as the
business problem solving orientated
machine, whereas the binary com-
puter has been considered as the
specialist for scientific problem solv-
ing. The basic differences between
these two computers are in the word
organization and the processing
logic, such as the adder unit. The
BCD computer represents decimal
digits by logically grouping a mini-
mum of four binary digits in a com-
puter word. The processing logic
performs arithmetic operations in
serial order by each decimal digit
binary representation. The binary
computer represents the exact value
expressed in the number of digits in
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A New Method
of Representing

by Vartan Khosharian

Khosharian is a specialist in com-
mand and control computer sys-
tems with Lockheed Electronics
Company, Houston Aerospace
Division, Manned Spacecraft Cen-
ter. He is a project leader for sys-
tem programming of the cornputer
aided communication analysis sys-
tem used for the Apollo 8 Mission.

He has programmed ten different
computers over the past twelve
years, and holds a B.A. degree in
mathematics from Arizona State
University, Tempe, and has done
graduate work at U.C.L.A.

a computer word. The processing

logic performs arithmetic operations
in parallel order on each binary
digit.

At the beginning of the computer
era, computer manufacturers pro-
duced BCD and binary computers
as two separate and distinct ma-
chines. But as computers became
more popular in the business world,
with the rapid increase in informa-
tion processing, the practice of man-
ufacturing two different types of
computers was abandoned. Manu-
facturers developed a computer to
handle both business and scientific
problems. This meant that the com-
puter word organization would have
to lean more toward the BCD repre-

sentation. As a result, the numbers
of binary digits in a computer word
is divisible by four and the external
representation of these four binary
digits is the hexadecimal numeration
system. Unfortunately, the decimal
system provides only ten symbols
with which to express numbers. The
Roman letters A, B, C, D, E, F are
used to express the additional six
symbols needed for a hexadecimal
system.

It is very cumbersome to perform
arithmetic operations utilizing the
letters A, B, C, D, E and F. A more
practical approach is to use a uni-
form system of pure numbers, thus
eliminating the necessity for conver-
sion to decimal and/or octal.

According to the scales of nota-
tion, any given hexadecimal number
is expressed by the following al-
gorithm:

le = 3.0160 + 31161 + 3.2162 +

Ag16P Lo s + a,lé®
where a; < 16 fori = 0, 1, 2,
n

The octal number is expressed as
follows:
Ng = b()80 + b181 + b282 =
b383 + ...... '+ bn8n
where by < 8 fori = 0, 1, 2,
)
Given the following bi-octal number
algorithm,
Nzxg = (C080 + dogl) 20 4=
(C8 + d;8% ) 2 + d.8%) 22
+ (Cs8% + dqo8%) 28 + .......
+ (C.8 + d,8°*1) 2»
where ¢; < 8and d; = O or 1
foroir =0, 2252 i
i dii="1 then: Novs ‘=N
where 8 = a; < 16,
and
if di =" then N~2x3 = N16
where 0 = a; < 8§,




Programmers

SCIENTIFIC/COMMERCIAL
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MOVE
UP
WITH
VITRO

Our computers have flown a lot of missions in our work in
V/STOL systems definition. It's one of many jobs support-
ing our work in systems engineering, research and de-
velopment. Our IBM 360/30-7090-360/40 facility provides
operations research, analysis and prediction, information
retrieval, and systems simulation in development of ASW
fire control techniques, advanced torpedo design, under-
water acoustics, acoustic imaging, oceanographic com-
munications studies, and missile systems integration and
management.

A degree in mathematics, physics, engineering or chem-
istry is necessary for scientific work; two years experience
with a degree for commercial programming with knowl-
edge of COBOL and/or assembly language coding.

Please send your resume to Mr. Harvey Weisberg, Em-
ployment Manager.

llrﬂLABDRATDRIES

14000 Georgia Avenue e Silver Spring, Maryland 20910
(Suburb of Washington, D, C.)

An equal opportunity employer M&F
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it can be seen that the bi-octal rep-
resentation expresses any hexadeci-
mal number based on the value of
the coeflicient d;.

In order to implement the bi-octal
system, the following scheme is sug-
gested for representing a hexadeci-
mal digit:

0,1,2,3,45,6,7,0,1,2,3,4,5,6,7
where the bar (—) denotes the value
of the coefficient, d; = 1 and the
absence of the bar denotes d; = 0.
The correlation between the pres-
ently used hexadecimal number rep-
resentation and proposed bi-octal
number representation is given in
the following table:

Hexadecimal Bi-octal
0 0
i1 1
) 2
3 3
4 4
5 5
6 6
7 7
8 0
9 1
A P
B 3

C 1
D 5
E 6
F 7

It should be remembered that
place value in the bi-octal system is
identical to that of the hexadecimal
system. For example, the bi-octal
symbol 2 in the second place, as in
the numeral “20”, indicates ten sets
of sixteen or the number 160 when
converted to decimal notation. The
bi-octal numerals are considerably
more convenient to use than the con-
ventional hexadecimal notation with
its six letter symbols. Certain rules
have been established for the opera-
tions of addition, subtraction and
multiplication, in the bi-octal system.
These operations are described be-
low. The methodology outlined is
believed to offer a simpler means of
performing these computations than
does the hexadecimal system, partic-
ularly for those people who are not
well versed in computer arithmetic.

The operation of addition is per-
formed in the bio-octal system by
adding, as in the decimal system,
and expressing the sum modulo 8.
The “carry value”, if any, represents
sets of sixteen, as in the hexadecimal
system.

The following rules are estab-
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lished for addition in the bi-octal
system:

1. If the two digits that are to be
added do not have the bar symbol
and the resultant produces a value
equal to or greater than eight, the
resultant is the value of the remain-
der with a bar. (ie. 5 + 4 = 1)

2. If one of the two digits to be
added has the bar symbol and the
resultant produces a value less than
eight, the resultant is the value of
the two added digits with a bar.
(ie, 3 + 3 = 8)

3. If the two digits to be added
both have bars and the resultant pro-
duces a value equal to or greater
than eight, the resultant is the value
of the remainder with a bar and a
one carry for the next digit. (ie.,
6 + 4 =12)

The following conditions produce
a one carry:

1. If one of the two digits to be
added has the bar symbol and the
resultant produces a value equal to
or greater than eight, the resultant
is the remainder with a one carry.
(ie, 6 + 4 = 12)

2. If the two digits to be added
both have bars and the resultant
produces a value less than eight, the
resultant is the sum, Modulo 8, with
a one carry. (ie, 4 + 3 = 17)

3. If the two digits to be added
both have bars and the resultant
produces a value equal to or greater
than eight, the resultant is the sum,
Modulo 8, with a bar and a one
carry for the next digit. (i.e., 6 +
4= 12)

To multiply two digits in the bi-
octal system, express the product
Modulo 8. The carry value is de-
termined by:

1. If the multiple of 8 is even,
take one half of that number.

2. If the multiple of 8 is odd, take
one half of one-less-than the multi-
ple for the carry value.

If the number of Modulo 8’s is
odd, the resultant digit has a bar.

Db =1
(DT =31

3. If the two digits to be multi-
plied have bars, multiply the two
digits modulo 8, and take half the
number of mod 8’s, as above, for the
carry. If the number of mod 8s is
odd, the resultant has a bar. Now,
multiply the bar value of one digit
by the number value of the other
digit, taking half the resulting value
as the carry. If the number is odd,

(Continued on page 24)
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Professional
PROGRAMMERS — ENGINEERS — SENIOR SCIENTISTS
Nationwide ¢ International

Computer Careers Incorporated offers a truly unique service on a nationwide basis to the professional
programmer, engineer, or senior scientist seeking personal advancement and career growth. Our
professional staff is qualified by reason of actual working experience in your field to know and
understand your background and to best serve your personal and career interests.

Our carefully selected clients are outstanding leaders in the computer industry and directly related
fields of industrial activity. Current openings include a wide range of assignments in the fields of
digital hardware design, systems analysis and programming on a variety of software, management
systems, scientific and commercial applications. May we suggest that you forward a confidential
summary of your background and career objectives today, or contact Mr. Edward Maclaren at
301-654-9225 for additional information. Client organizations assume payment of all fees.

COMPUTER CAREERS INCORPORATED

Suite 503—4720 Montgomery Lane—Bethesda, Maryland 20014
(A suburb of Washington, D. C.)

CONSULTANTS TO THE COMPUTER INDUSTRY

IF YOU LIVE IN THE CHICAGO AREA . ..

. or would like to live in the Chicago area, you should be aware of the
present shortage of qualified data processing personnel. In order to meet
current personnel requirements, several companies are willing to pay as
much as $15,000 to Programmers, $20,000 to Systems Analysts and
$25,000 to DP Managers. If you are contemplating a move in the near
future, why not let one of our experienced consultants assist you? Call Bill
Leinbach, an ex-IBM Systems Engineer, at (312)729-0610 or complete the
confidential inquiry form in this magazine. If you need to develop a new
resume, circle our number on the reader service card and we will send you a
Sample Resume with our compliments.

AMERICAN COMPUTER PERSONNEL, INc.
430 N. MICHIGAN AVENUE ¢ CHICAGO, ILLINOIS 60611

All Inquiries Held In Strict Confidence . All Fees Paid By Client Companies

For more Information, circle No. 3 on the Reader Service Card

Has your resume
everhitthe fan’?

It's standard procedure for some agencies.

They broadcast your credentials to the open market
—and sit back on their law of averages.

DMS is air conditioned.

As consultants in a wide range of edp services to
company clients, we know the better openings—the
kind you'd probably never hear about otherwise. If
there seems to be a match between your experience
and their needs, we set up the interview. It's a low
pressure, high level operation—and our batting aver-
age is damn good. If you go first class, give us a call.

Data Management Services, Inc.

1515 Locust Street, Philadelphia, Pennsylvania 19102
[:] 31 Lewis Street, Hartford, Connecticut 06103

8 West 40th Street, New York, New York 10018




at the

We're going to fill it with the best information
system and programming professionals in the
business. It's in our new 60-story building and
there's plenty of room for the right men. But we
don't have a spare inch for limited ideas. That's why
our EDP program has never stopped growing. We
hope it never does.

The men we want are that way, too. Men who keep
growing. Men who want careers—not jobs.

You're ready for our room when you think 4th gen-
eration and can design solutions before there are

Oop

problems. You'll develop systems and soft-

ware ahead of the hardware. And you can put

your creativity to work in our massive terminal
network and large scale IBM complex.

The men and women in our room will be expected
to re-think accepted techniques. Then replace
them with dynamic improvements.

Our boss knows about this ad. He's Dick Wood.
Ask him about our crew. About our salaries. You'll
like what he has to say. And if Dick likes what you
have to say, we've got the room for you.

The First National Bank of Chicago

38 South Dearborn « Chicago, lllinois 60690




It’s curious how some manage-
ments react to the man in charge of
a computer project. I have known
cases of genuine fear develop on the
part of executives and managers as
they find the people who developed
the computer program more knowl-
edgeable about a system than they
are. The change in dependency sta-
tus can become a real problem since
human emotions are involved. Capa-
ble computer men are often side
tracked or “resigned” to keep them
in line. Subsequently, new ideas
emanating from the computer group
are greeted with antagonism and
suspicion.

As a computer pro, it’s vital to
keep your line associates informed
of what youre doing and why. It
takes time, it’s often tedious to ex-
plain things over and over again
but it’s the only way to gain true ac-
ceptance in many organizations. The
man who is a line manager of a
horde of people doing simple things,
finds little solace in the fact that
HIS employees are to be displaced
and that those people remaining will
need retraining—including himself.
The problem is how to motivate
people to work themselves out of
their job. This level of altruism is
difficult to attain, if you will permit
an understatement.

I recall one situation involving
Accounts Receivable. The company
was in trouble. Collections were
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executive routine

Herbert E. Martenson

Mr. Martenson, in 18 years of industry experience, has acquired a

broad exposure to a variety of manufacturing, distribution, personnel and
accounting situations. These experiences, coupled with an Industrial Engi-
neering education, cover the spectrum of computer, administrative and
managerial activities. He is presently associated with Martenson Associates,
a software firm with offices in Crystal Beach, Florida, and Park Forest,
Illinois.

He has served as Director of Computer Services for the Signode
Corporation and held a similar position at the corporate level with Grey-
hound. He also served as systems consultant to the smaller subsidiaries of
these companies. In addition, he has been associated with R. R. Donnelley

and R.C.A. in managerial capacities doing systems work.
In the course of these activities, he has had first hand knowledge of
the points raised in this article. He offers a view of the computer field as

seen by a practitioner.

slow. Unearned discounts were not
detected when taken. Trial balances
were a physical impossibility due to
the paperwork volume. Mechaniza-
tion was clearly an economic neces-
sity. A rush systems design project
was authorized. Programmable con-
trol methods were developed with
the “cooperation” of the line super-
visors. And then the squabbling be-
gan. One year later, the project was
incomplete. Everyone was unhappy
about the inordinate delay. The
basic A/R problem was more criti-
cal than ever and despite many op-
portunities for meaningful progress,
discussions were still going on re-
garding the adequacy of the ap-
proach to be used.

An imaginary story? No, it's true.
It happened even though top man-

agement “wanted” a different result.
The scapegoat was Data Processing.
The culprit was top management
(not middle management). The line
managers acted as normal human
beings within the limits of the
authority vested in them. Dedica-
tion to (absent) goals was missing.
Also missing was attention and edu-
cation by upper management to
overcome the fears of the line man-
agers and the clerks involved. It
probably was a toss-up where the
most money was lost—in an old, in-
adequate A/R system or in the cost
of spinning wheels to get a better
one.

How can situations such as the
foregoing be avoided? In some cases
it's impossible, but the following
guides can be of some help.
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1. Get agreement on exactly what
is to be accomplished first.

CorrBCt it | - ., Don’t ever discuss a time-table
trouble [ i ERCEEIE yine

until the objectives are set
down in an unambiguous form.
In the statement of the objec-

SpOtS— i 3 : #3:' Ll | i : = ' tive, outline auxiliary problems
i S W ; i in need of resolution.
t/)e Bt S o™i S e o 3 2. Don’t accept edicts (unless

you have a computer that re-
sponds to them). You can’t

easy Saom it Bk win. If you are told to get
,/CA T i ™ something done by a deadline,
e ' - 4 be certain it’s feasible before
P ’ acceding to the demand.

way

Often there are factors far be-
' yond your control that are in-

7 . . volved in making a time-table
vca M effective. Unless you have com-

mitments from everyone in-

Eliminate costly errors in scheduling and programming volved to get their part done,
One Chart does everything, regard- Special sizes available in our attractive you will be left holding the
less of the desired Chart Setup: Gold-colored appearance. Detailed sys- bag.

Computer Schedules—School Programs tem instructions supplied with every VCA 3. Use some’ form of periodic

—Hospital Personnel Schedules—Route Chart. Send for Free Color Brochures;

Men and Other Personnel Schedules All  Price and Purchase Planning Booklet or project control teChmque P

other business function and manpower phone (312) 653-4220 sistent with the scope of the
controls involving any time period; quan- project. Manual methods are
tity spread or both. Specialists in all Visual Control Systems OK for small jobs. Mechanized

Visual con‘trol Assuciates systems are available for use

on larger projects. (Look into

350 Schmale Road + Wheaton, lllinois 60187 the system used by Bell &
For more information, circle No. 4 on the Reader Service Card Howell, Skokie, IIl. Tt works
and it’s simple to use.)

4. Report in writing, but avoid
pointing fingers or finding fault
with others involved in the
project. Be objective! Repeat

yourself. People often forget
The death Of the salient parts of a previous
report.

the Ordinary engineer' 5. Discuss the future schedule

You remember him. He worked on a tiny part of a with those involved in execut-
big project. And he never did find out what his con- ing it to be sure no previously
tribution amounted to. unforeseen problems have de-
As far as we're concerned, he’s gone the way of the veloped. If a change in sched-
brontosaurus. ule is required, document the
We learn'ed early. Back whgn we were small, qach reasons and change the targets
of our engineers had to get mvolvgd in everythmg. appropriately. Don’t keep hop-
Design, development, manufacturing, marketing — 2 £ harle  Kooid
everything. And being involved, they became com- I L e S
mitted. It’s worked beautifully. PEISES:
We make the best memory systems, stacks, planes,
and printed circuits on the market. Plus a brand new s
Multi-Application Computer (MAC 16). In short, are old hat to the EDP practition-
we're growing like a weed. So we need more engineers. ers, the mystique surrounding them
If you want to get involved, write to me — E. A. Gage remains with lay people. Fear of the
—at 6201 E. Randolph Street, Los Angeles, California unknown and untried is a normal
90022. Better still, call collect. (213) 722-6810. human reaction that must be ex-
Naturally, we're an equal opportunity employer. pected of others. Myths and mis-

LOCKHEED ELECTRONICS COMPANY conceptions are also pitfalls to be
m Data Products Division « Lockheed Aircraft Corporation dealt with. Remember to build time
into your project completion sched-

ule for these types of things, and
you will be better able to satisfy the
EDP needs of your organization. B

Despite the fact that computers
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ANALYSTS

PROGRAMMERS

CARN YWOU IDIESHEN
QO PROEGKR AN ==

... data base for over 300,000 parts?

...a system to fully load and schedule a
machine shop?

... a complete order entry system on line to a
260/65?

OR

. .. mathematical and simulation models of
VTOL aircraft?

...software in support of a real-time data
acquisition and reduction system, airborne
computers or a major retrieval system for
technical data?

.. . ageneral purpose program for the optimiza-
tion of analytical and data-defined functions?

... numerical procedures for the solution of
complex engineering problems?

Is this the kind of cerebral involvement you want?
(and can take in stride?) You’ll have ample opportunity
to prove it...working with our select group of
stimulating, far-thinking people. They're people who
are dedicated to producing the most advanced air-
borne and surfaceborne transportation systems.. .
and the computer systems to support them.

We’ll give you the tools. Our inventory includes
UNIVAC 1108’s and IBM 360’s with graphics and
teleprocessing.

So, if you’re looking for growing room, we’d like to
talk to you about some pretty exciting career dimen-
sions. We have exceptional assignments at all levels
of experience for: Programmers and Analysts in
both Commercial and Scientific fields.

Send your resume in confidence, stating salary
requirements, to Mr. Leo ]. Shalvoy, Professional
Employment—or—deposit your resume in our lock
box at the Software Age Resume Center in Boston
during the SJCC.

Sikorsky
RAircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT

An Equal Opportunity Employer
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Let's 7
be |

Your value is based on experience, education
and job knowledge. Your earning power,
professional achievement and future are based
on finding the right outlet for these assets.

To this proposition we offer Blue Cross— .
Blue Shield, a vital dynamic company, constantly R
moving and growing. We have several top

level ANALYST positions available as a result e

of our accelerated growth.

LEAD ANALYST [

Highly skilled individual with at least 2 years
experience as a project analyst demonstrating
outstanding ability as an analyst.

/4

PROJECT ANALYST [ OO

Well informed individuals with 3 years or more N
experience as a senior analyst. { & u

SENIOR ANALYST

Knowledgeable, self-starting individuals with a minimum
of 2 years experience as a junior analyst.

o =

P )
o

We currently utilize the IBM 360 systems and the Honeywell . L’ k)

200 series systems. We're planning for Real-Times and W
Telecommunications using IBM and Honeywell third and fourth
generation systems. The languages used are Cobol and Fortran.

If you put your ability and potential together with our rapid growth and
opportunity . . . well—we owe it to each other to meet and discuss it further.

You will earn an EXCELLENT SALARY and receive a generous
BENEFIT PLAN for you and your family.

Please contact

Mr. L. F. Krizka @ BLUE CROSS
222 North Dearborn Street '
Chicago, lllinois 60601

@ BLUE SHIELD

an equal opportunity employer
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Problem 7
William A. Shinkman
The White Rooks
1910
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White Mates in Three Moves

Problem 8
Otto Wurzburg
American Chess Bulletin

May-June, 1955
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White Mates in Three Moves
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Solutions:

Problem 5: 1Q—Q2 threat 2Q—R2; if 1
K—Q3 then 2 Q—-R2 mate; if 1 . . . QxQ
then 2 N—-B3 mate.

Problem 6: 1 R—B6, N—R6; 2 RxNP, PxR; 3
RxN mate; if 2 . . . N=N4; 3 R—N8 mate; if
1 ... P-R4; 2 KRxPch, PxR; 3 R—R6 mate.
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COMPUTERIZED CHESS

If your field is Computer Science and you have difficulty choosing a topic for a thesis
why not try ‘‘Computerized Chess.” It is a very interesting and challenging topic. The
following letter from Mr. T. A. Marsland may give you the inspiration you need.

“Although it is nearly two months since | read your item gbout chess-playing computer
programs in the Checkmate column of Software Age, it is only now that | have stirred
myself to bring my own program to your attention. This basic progrgm was begun
in March 1968, as an extra activity during my post-doctoral year at the University of
Washington, and has continued on a part-time basis since that time. The program is
written in Burroughs Extended ALGOL for execution on a B-5500. Currently the system
is implemented on a commercial timesharing computer operated by COMNET Inc. in
Orange, New Jersey.

“The program is accessed through a standard teletypewriter (Model 33 or 35). A set
of dynamic control options can be used to direct such information as board position,
legal move list and debugging data to the terminal. At any position a static analysis
is performed to select up to seven moves for more detailed examination; that list may
be further pruned before submitting the remaining plausible moves to the look-ahead
procedure.

“The enclosed game was played against another machine, at the University of California,
Davis, in a telephone match, it was my program’s first victory. The opposition had a
simpler scoring function but were using 3 ply (1 full move) look-ahead. At that time
the B-5500 program did not have the look-ahead feature implemented, but the static
analysis was fairly detailed. When playing against itself, my basic scoring function plays
at an average rate of 8 secs. (CPU) per move.

"l realize that this system is not of the caliber of the MIT program, however, | expect
great improvements during the year. Meanwhile, | am interested in arranging matches
against other programs and hope that you will be able to put me in contact with the
authors of those programs that you have heard about.''—T. A. Marsland

COMPUTER VS. COMPUTER

Marsland's computer was a Burroughs B-5500 at Bell Telephone Laboratories in Holmdel,
New Jersey. His opponent at the University of California used an IBM 7044,

As you see, white played an interesting opening and a very impressive end game. Both
computers made blunders in the middle game. White missed a king—queen fork on the
sixth move but found it on the 7th, and after winning his opponent's queen on the 8th
used his own queen to clean up the board. After loosing his queen, black behaved like
a 10-year-old who knows he is loosing and starts giving away pieces to end the game
quicker.

The important thing, of course, is that computers are learning how to play chess and
before long we may have chess masters with names such as IBM 360 mod 101, CDC 8600,
SDS Sigma 10, RCA Spectra 90, etc.

B-5500 IBM 7044 B-5500 IBM 7044
(White) (Black) (White) (Black)
1 P-K4 P-Q4 17 P-K5 NxR
2 B-N5 B—Q2 18 PxPch K-K1
3 N-QB3 P-Q5 19 RxN PxP
4 BxB QxB 20 PxP N-Q4
5 N-Q5 Q-K3? 21 Q-Bé6ch K-B2
6 Q-B3? P-QB3 22 QxBP NxB
7 N-QBZch K-Q2 23 NxN P-QR3
8 NxQ PxN? 24 P-KN3 P—R3
9 QxB P-KN4 25 Q-B6 P-QR4
10 N-K2 P-B4 26 QxPch K-N2
11 P-Q3 P-N5 27 QxNPch K-B2
12 B-B4 N-KB3 28 Q-Ké6ch K-N2
13 QxR N-B3 29 QxKPch K-R1
14 QxR N-N5 30 N-Néch K—-N1
15 P-QB3 NxQPch 31 Q-Ké6ch K-R2
16 K-Q2 NxBP 32 Q-KB7 checkmate
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Sensing instinctively the priority of need,
he is quick to grasp when the times are

in tune with ideas still in development.

His ability to conceive and apply innovative
techniques gives life to the computer
systems and software that give Honeywell
the competitive edge in America’s fastest
growing industry.

Keeping ahead of competition has led
Honeywell to an unprecedented period of
growth. Within a year, five new facilities
have been added or started. To keep pace,
the Technology Center in Waltham,
Massachusetts, has been expanded by
50%. A complex of twenty computers has
been added exclusively for research and
development. New requirements have been
created for Technical Specialists at all
levels . .. with particular emphasis on the
following areas:

SOFTWARE SPECIALISTS

[ Advanced Data Management
Concepts [] Interactive Operating
System Design [] Advanced
Communications Controller Design []
Computer Aided Instruction []

[ Advanced Compiler Design
Technology [] Formal Language and
Syntactic Analysis [] Computergraphics
[J Modular Programming Theory

[ Simulation and Modeling Techniques
[ Information Structures

[] Microprogramming [] Theory of
Program Structures

Please forward your resume to

Mr. Stephen Edmonds.

SJCC INTERVIEWS

If you would like an appointment at the
SJCC, please contact us.

The Other Computer Company:
Honeywell

200 Smith Street Dept. SA-4
Waltham, Massachusetts 02154

COMMITTED TO THE FUTURE

Opportunities exist in other Honeywell Divisions. Send resumes to F. E. Laing, Honeywell, Mianeapolis, Minnesota 55408. An Equal Opportunity Employer.
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As the size of systems grows, the implementation time grows and is
laden with revisions. As the complexity of the system grows, the processing

algorithms frequently become analysis and research efforts. The system
design then becomes highly fluid and dependent upon these R&D outcomes.

Management and the working analysts need some unit of systems design
effort that can be scheduled, designed, and documented for independent
evaluation. The Software Module can be designed and documented in just
this fashion. In this form, the module can be the means of coordinating
the various programs at an installation into something like a cybernetic

whole. This paper addresses the problem of module design in a systems

design context, including documentation and the management problems of
visible progress, political priority and education.

Software Modulization

1.0 Overview: The Ad Hoc Sys-
tems Design Syndrome

As long as one small group can do
the analysis, design and program-
ming in a short period of time, sys-
tem environment shifts and their
system revisions can be avoided and
the implementation job remains rela-
tively simple. In this situation docu-
mentation will probably be left to
slack periods (almost never). Crit-
ical data and timing interfaces be-
tween packages, and programs will
be left to the memory of a few key
people. Unfortunately, as systems
groups evolve, slack man-hours grew
less and systems grow in size and
complexity while manpower turn-
over increases.

As the size and complexity of
software systems grow, the basic job
of achieving full implementation
grows beyond bounds. All manner
of necessary and desired revisions
are proposed to the pieces of the
system implemented, in process and
under study. The management of
implementation becomes one of
great effort merely just to keep the
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By Donald Ventner Mathusz

present state of implementation up-
dated revisionwise, while the total
system implementation progress is
diluted.

Under these circumstances, the
management problem can easily be-
come ensnarled in such vast volumes
of details, that the resource alloca-
tion of directed man-hours in analy-
sis, design and programming be-
comes an almost impossible job.
(This has been proven at a number
of computer groups.) Some of the
developments contributing to this
problem are listed below:

(a) Changes in hardware, ma-
chine language, core size and ar-
rangement that occur over long time
periods.

(b) Documentation: non-existent,
deficient, or non-standardized.

(c) Interface programs and/or in-
formation flows not explicitly docu-
mented.

(d) System shifts in time, i.e.,
changes in needs before the original
system is complete such that major
revisions occur before the initial
project completion.

(e) Long-complex programs
whose logic is highly interdependent,

Part I

therefore difficult to follow and more
economic to rewrite than revise.
(Program probably includes “trick”
statements that only operate to the
programmer’s unique logic on par-
ticular compilers.)

(f) Lack of input data quality
control, e.g., range of acceptable
values, negative not allowed checks
et al. not found in operation or
documentation.

(g) Visible progress (lack of):
for political reasons it is wise to be
able to display progress and for
project control purposes we need
meaningful milestones to monitor.

(h) Projects become increasingly
complex and algorithms must be re-
searched. The final system design is
now dependent upon the results of
these studies.

2.0 Management Control

Management must concern itself
with the problems of implementa-
tion progress, resource allocation to
this end, and the political problems
of funding, payoff rate, and priority
of goals. This entails defining inde-
pendent unit work packages and
their resource and funding input re-
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quirements and relating these to the
goal achievements. The definition of
the work package is the key to the
problem of scheduling, costing and
achievement measurement. It must
be done such that it is, in fact, an
independent entity that can be de-
signed, programmed, and operated
independently of other work in prog-
ress. This independent entity is de-
fined as the software module. Its
processing function(s) input and out-
put I/O are defined at the system
design stage in general. In particu-
lar, the I/O is defined rigorously
such that its exact data needs and
products are known for use in a
multiprogramming team effort. In
this manner, several programming
teams can be working on different
modules of the program efficiently.

Scheduling of the effort, using the
modules as major milestones or
PERT net nodes, becomes effective.
To accomplish the system, there will
appear some necessary prerequisite
relationships between set of modules.
But also, there will be some choice
within module sets as to implementa-
tion order. The effects of smoothing
resource expenditures will mean that
the theoretical maximum effort/
shortest time elapse path will not be
taken. Rather the project will be
lengthened such that man-hours and
funding costs are reasonably uni-
form. The net effect of this upon
choice among modules is to increase
the number of independent choices
greatly. As an example consider the
case where three activities have only
one common prerequisite event in
the fundamental scheduling net, i.e.,
these three and basically parallel ac-
tivities. If we have resources to do

Donald V. Mathusz is currently an

Operations Research Analyst with a
Department of Navy Laboratory. His
government experience has included
work in reliability systems, threat anal-
ysis and logistics systems simulation.
His current work involves directing
cost-benefit analysis utilizing simula-
tion as both a costing and benefit
evaluation tool.
His industrial experience ranges from
toolmaking through to the design and
management of computerized sales
forecasting and production control sys-
tems. He has taught statistics and com-
puter systems courses and presently
holds the BIE, 1960, from Syracuse
University; MMgmtE, 1963, from
Rensselaer Polytechnic Institute, and is
now attending the University of Mary-
land.
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only one at a time, the effective
schedule net (resource restrained)
puts these three activities in series.
But note that now the activity order
is independent in the series of three
and our independent choices in-
crease from one to six. Paradox-
ically, choice increases as the sched-
uling net is resource restrained.

A few minor points remain. De-
bugging is an important part of the
total effort. Just as subroutines ease
this problem considerably in the do-
main of programming, their larger
modularization units help at the sys-

tems level. Documentation which
should be complete, standardized
and act as an indexing device for
revision and implementation, is
usually a neglected item. Part of the
blame rests with a lack of standard-
ization which results in unnecessary
documentation work for the writers
and undue analysis time for the revi-
sion programmer. Modularization
yields a ready-made documentation
format that diminishes both prob-
lems while at the same time allow-
ing documentation to progress in
bits as the module is completed.

Were doing exciting things in Pasadena.

There are more things happening in Pasa-
dena than its annual Tournament of Roses
Parade and Game. Exciting things are
going on and Burroughs is in the thick of
it. Our Pasadena location is the hub for
the design and development of Burroughs
commercial computer systems. Products
such as the B500, B2500, B3500, B5500
and B6500 have all been designed and built
in Pasadena. And...we've done this with
a relatively small engineering and program-
ming staff! This means that each member
of our technical team has made significant
individual contributions.

We are now in a tremendous growth situa-
tion but we do not intend to forsake the
very thing that we’'ve achieved...and that
is product excellence (based on individual
contributions).

So, here is what we offer...

¢ individual recognition.
e fantastic growth.
¢ non-defense industry.

¢ professional environment.

Current programming openings are in Soft-
ware Development and Design Automation.
We are looking for a variety of backgrounds
to fill these positions. Primarily we are
seeking degree types in such disciplines as
Computer Science, Electrical Engineering,
Mathematics and Physics who have from
zero to five years experience. We will gladly
consider other qualified candidates. Why
not contact us now?

Send your resume to: Mel Olson, Burroughs Corporation
460 Sierra Madre Villa, Pasadena, California 91109

Burroughs Corporation

an equal opportunity employer
male or female may apply
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Math Modelers
Scientific Programmers...

Do you measure up?

If you are an Electronic and/or
Simulation Specialist, you're invited
to “‘measure’’ your talents against our
needs. We'd like to tell you about our
exciting new simulation programs in
military aircraft & spacecraft, com-
mercial jetliners and railroad trains.
To arrange an interview, call us at
the Spring Joint Computer Conference
at (617) 227-8125.
If you're unable to call,
please send your resume, today, to:
Mr. D. H. Besgrove, Professional
Employment, Conductron Corporation,
P. O. Box 426, St. Charles (near
St. Louis), Mo. 63301.

CONDUCTRON
CORPORATION

An equal opportunity
employer

This should lessen the boredom of
the last big write-up while eliminat-
ing the management temptation to
put off the documentation effort be-
cause of new program demands.

2.1 Visible Progress, Political
Priority and Education

Whatever the choices are for a
project’s given implementation rate,
we can use them effectively to ac-
complish two necessary political
goals. In a sense, the first is defen-
sive and I call it visible progress.
It matters little to higher manage-
ment what real progress is—if they
can’t see and evaluate it (barring an
unusual total confidence). The uni-
form display of progress is a political
necessity in a department’s life. The
visibility of progress is served well
by the module concept in both pres-
entation and the opportunities for
partial implementation.

The order of priority of partial
implementation is a potent weapon
in visual progress and a second
aspect: political priority and educa-
tion. The political priority refers to
the desires of key people as to what
they want immediately from the sys-
tem. By education, we here refer to
the problem of teaching manage-
ment what they can and cannot have
from an information system. This is
sometimes referred to as growing a
system about the management in
command and control systems.

The system output modules are
very sensitive to this aspect, and
little conflict should exist in and be-
tween political priority and educa-
tional priorities of implementation.
Where it does exist, however, it be-
comes hypercritical and requires the
finest diplomacy and management
possible. Our purposes here, how-
ever, is not to examine this problem,
but merely to pinpoint the place of
modularization in it.

3.0 Modulization in Systems
Designs

While we are not basically con-
cerned with systems design as such,
in order to clarify modularization’s
place in it we are forced to outline
some phases of it. This is especially
so, since the literature tends to deal
with either the highly theoretical or
the specific case study. In general,
we might say that the relationship
of the module to systems design is
analogous to the relationship of the
subroutine to the program.
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3.1 Outline of the Analysis-
Design Cycle

Systems analysis typically pre-
cedes systems design since it is by
definition a predesign process. Ac-
tually the systems analysis involves
two separate analyses, or at least
one would expect to assign differ-
ent kinds of analysts to them. We
would call the first endogenous
analysis. It is concerned with the
formal or informal information sys-
tems already in existence within the
relevant organization. The other is
exogenous analysis, and it is con-
cerned with all relevant external in-
formation sources both specific and
general, such as economic indexes.

It should be apparent that the
system design interacts with the
analysis to produce the final system.
This interaction involves goal, eco-
nomic and technical trade-offs. We
prefer to begin the systems design
as an independent activity by de-
signing an “ideal” cybernetic system.
The project schedule is then tenta-
tively drawn up to verify, find or
generate the need design parts.

A critical element in this process
is in what manner the vast volumes
of detail will be organized. The
module serves as the vehicle for or-
ganizing this detail into parts that
can be evaluated independently.

3.2 The Ideal Cybernetic System
Design

The system design may be thought
of as a structure comprised of inter-
module flows and the functional
modules in three classes—physical
information, processing and control.
The system net may be drawn in a
variety of ways, but the net flow
using nodes as processing functions
and flows as internode directed lines
is compact and describes all the
needed static relations. A basic cy-
bernetic design for the typical in-
ventory problem of the manufactur-
ing concern is shown in Figure 1. It
should be kept in mind that this de-
sign was made only detailed enough
to display and isolate the various
kinds of systems design problems.
Remember too, that the complex
problem of phasing a new system
design into an existing prior system
will not show here, but on the im-
plementation schedule net. So we
have not presented the entire story,
but only enough to show the basic
place of the software module.

(to be continued next month)
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ADVANCEMENT

MINDED?

The Metropolitan New York area
offers outstanding opportunities
in the field of Data Processing.

WELLS RECRUITING
SYSTEMS, INC.

one of the nation’s leading EDP
groups, is now placing qualified
Programmers and Analysts in
exceptionally rewarding positions
with over 1500 client firms in
such industries as Petrochemical,
Financial, Transportation, Manu-
facturing, and Consulting.

Applications include:

COMMERCIAL, COMMUNICATIONS,

SCIENTIFIC, and HARDWARE
SOFTWARE DESIGN.

For an accurate and prompt eval-
uation of the opportunities that
exist for you, call or send a re-
sume to:

WELLS RECRUITING
SYSTEMS, INC.

170 Broadway, New York, N.Y. 10038
212-964-5566
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PROGRAMMERS
SYSTEMS ANALYSTS

Nationwide

With the recent introduction of Time-Sharing to
our unique Total Information Market Evaluation
Systems (TIMES) Input, Inc. through our staff
of trained consultants is able to bring the com-
plex and ever-changing computer community into
remarkable focus. In the development stage for
nearly a year and now fully implemented TIMES
can lock in the myriad complexities of your spe-
cific career requirements with a speed and accu-
racy unparalleled in the field.

Fields covered include digital hardware design,
systems analysis and programming of software,
management information systems, and a variety
of sophisticated scientific and commercial appli-
cations. We welcome your inquiries. Contact Mr.
Lincoln Bouvé or Mr. James Linker at 202/
298-7510 for additional information or submit
resume in confidence. Client companies assume
all fees.

input, inc.

815 connecticut avenue, n.w.
washington, d.c. 20006
e.o.e./mf suite 1200

Real-time
Digital
Programmers

Lockheed is expanding its software
capabilities in airborne digital computers to provide
versatile and more sophisticated weapon systems.

Work will include systems definitions;
equation generations; analysis, coding and software
checkout for servicing fire control systems;
navigation platforms; digital displays; five-axis
autopilots; terrain-following radar; station-keeping
radar; and synthetic video displays.

For more information please call our
Professional Placement Group at (213) 847-1328;
or write Mr. C. R. Alexander, Professional
Placement Manager, Dept. 3904, 3467 Empire
Avenue, Burbank, California 91503.

An equal opportunity employer.

LOCKHEED-CALIFORNIA COMPANY

A Division of Lockheed Aircraft Corporation
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PROGRAMMERS
FOR
SOUTHERN

CALIFORNIA

Go where there's
room to grow!

Join the new
Computer Programming Laboratory
at

Hughes Aircraft Company
Fullerton, California

Assignments are in beautiful suburban Orange County

in Southern California.

At Hughes, you'll be able to work in large-scale,
real-time operational Command & Control and
Management Information Systems

Growth opportunities exist for:

Real-Time Operational Programmers - Software/
Hardware Interface & Design Requirements Specialists
- Assembler/Compiler Language Programmers - Diag-
nostic Programmers - Systems Analysts + System Test
Specialists - Management Information
Systems Specialists.

For additional information on these
exciting openings and to arrange for
a personal interview appointment,
please airmail your resume to:

MR. D. K. HORTON

Supervisor, Professional Staffing
R T e T R T )

HUGHES

(ARt Sl o L el e L J

HUGHES AIRCRAFT COMPANY

GROUND SYSTEMS GROUP
Fullerton, California 92634

U. S. citizenship is required * An equal opportunity employer— M &F

HEXIDECIMALS
(Continued from page 11)

the first digit is 0. Repeat this step
multiplying the bar of the other digit
by the digit value. The bar multi-
plied by the bar produces a carry of
4,

4. If one of the two digits to be
multiplied has a bar, multiply the
two digits modulo 8. Determine the
carry number by the prescribed
method. If the number of mod §s is
odd, the resultant has a bar. Now
multiply the bar value of the bar-
digit by the number value of the
other digit, taking half the resulting
value as the carry. If the number is
odd, the carry value is half of one-
less-than the number and the first
digit is 0.

(S|

23
20
43

The bi-octal subtraction method
involves the use of subtracting two
digits as in decimal whenever the
minuend is larger than the subtra-
hend. If the subtrahend is larger
than the minuend, a borrow of one
from the preceding digit of the
minuend is taken and the two digits
are subtracted as in decimal, with
the resultant digit producing a value
minus two. The resultant digit will
have a bar symbol under the follow-
ing conditions.

1. If the two digits that are to be
subtracted do not have the bar sym-
bol, the resultant digit will have a
bar value.

34
—5
Ry o e e O
2. If the subtrahend digit has a
bar and the minuend does not, the
resultant digit will not have a bar
value.

23
—6
17 — 2 =15
3. If the two digits that are to be
subtracted both have a bar symbol,
the resultant digit will have a bar
value.

SOFTWARE AGE



52
—7
45 —2 =43

The addition and multiplication
table on page 27 shows the con-
sistency and simplicity of the above
rules governing bi-octal representa-
tion and arithmetic operation.

The division scheme of bi-octal
numbers involves taking the divisor
into the dividend. As in decimal di-
vision, bi-octal division will employ
a rigorous trial and error procedure
to obtain the proper quotient,

13 3v3
V54
I
24
21
3

The bi-octal number may be con-
verted to decimal integers by re-
petitive division of the value 2 into
the quotient. The remainders make
up the decimal value.

6
(Continued on page 27)
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COMPUTER PROFESSIONALS:

“HOWARD LEVIN Is ProBABLY
THE WORLD'S BEST QUALIFIED*

EDP EMPLOYMENT AGENT”

computer firm; 5 years hands-on computer pro-
gramming and systems analysis experience; Di-
rector and placement counsellor for RSVP SERV-
ICES since 1966.

His personal services are free and con-
venient. Why settle for less?

SERVING

PHILADELPHIA, NEVJI J%lggfgé;iimaYORK
CALL COLLECT: iy (8 215) 922 3993

(24 HOUR LIVE ANSWERING SERVICE)

or send resume or rough notes of objective,
salary, education, and experience to:

HOWARD LEVIN

Director, Dept. S
a RSVP SERVICES
ONE CHERRY HILL MALL (Suite 714)
CHERRY HILL, N.J., 08034

Recruitment, Selection, Vocational Training, Place-
\ ment for Comp Oriented C: i

----——————_—--/
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EDP PROFESSIONALS

A major insurance company in New England has
created career opportunities at its Corporate Head-
quarters. These positions offer an excellent future,
along with good salaries based on experience and back-
ground, as well as top benefit program including com-
pany paid relocation expenses.

SYSTEMS ANALYST

Telecommunications

At least 2 years telecommunications systems experience, Applicant will probably have
been chief analyst or 2Znd or 3rd man in designing systems, network designs, hardware
and software selection and involved with total system communications. Will analyze and
select available software, develop special software specifications, develop special error
recovery processes and procedures, and work with telecommunications terminals, as well
as work closely with applications analysts designing communications based systems.

HARDWARE ANALYST

College grad or equivalent with several years EDP experience. Must have participated in
the analysis and selection of medium/large computing system, and have developed prac-
tical method of measuring utilization of data processing equipment. Will study all
phases of computer characteristics, and become familiar with vendor's uses of equip-
ment, develop computer usage prediction methods and review new systems program

~ SYSTEMS PROGRAMMER

Application Support

Minimum 2 vyears experience in third generation systems and programming on [BM
s/360, Model 50 or 65. Must have working knowledge in the following areas: (1) BAL
(2) MFT Il or MVT (3) DASD-2314, 2321. COBOL experience helpful. Must also be
capable of providing technical assistance to application areas in the systems design,
programming and de-bugging phase of a project.

SYSTEMS PROGRAMMER

Operating Systems

Minimum 2 years experience in third generation systems and programming on IBM
s/360, Model 50 or 65. Must have working knowledge in the following areas: (1) BAL
(2) Generating, maintaining and refining operating systems MVT or MFT Il (3)
DASD-2314, 2301, 2303.

PROGRAMMER ANALYSTS/SYSTEMS
ANALYSTS

Fire and Casualty/Life

Requirements: 3—-5 yedrs experience in design and implementation of major systems in
fire and casvalty or life applications. s/360 experience desirable. To assist in develop-
ment and implementation of any of the following areas:

« Fire and casvalty policy issue or claim systems using terminals « Life/health policy
issue systems using terminals « ALIS system « Consolidated system of group life/health
processing using terminals.

Hardware available includes 360 models 65, 50, 30 and 20—OS, DOS, 2311's, 2314's.
2321's—MVT, MFT, 2740 model 2's. Excellent opportunity to advance into new project
responsibilities including supervision of staff of programmers.

PROGRAMMERS

Fire and Casualty/Life

College grads preferred, but equivalent experience acceptable, Requires 2-3 years
programming background. Knowledge 360 COBOL desirable. Insurance experience de-
sirable but not essential. Duties involve research, defining, writing and de-bugging
programs and supervising junior programmers. Excellent opportunities for advancement.

BOSTON INTERVIEWS

Drop your resume into our Lock Box during the meeting, May 14-16,
and our representative will contact you immediately upon receipt.

Or send your resume and salary requirements in confidence to Director of Recruiting

THE HARTFORD INSURANCE GROUP

Hartford Plaza Hartford, Connecticut

An equal opportunity employer
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Programmers and systems analysts. ..

Univac: Where you can help make
the world a little bit better

An American astronaut hasn’t walked on the surface
of the moon . . . yet.

But now America’s manned Apollo 8 space shot, with
the help of UNIVAC® computers, has successfully
orbited the moon. Which brings an American lunar
landing that much closer to a reality.

The people who are proudest of this Apollo flight
aren’t just NASA people. They are also the Univac pro-
grammers and systems analysts who spent months
writing the programs that made the use of telemeter-
ing of this flight possible.

You see, we understand that nothing bothers a pro-
grammer or systems analyst more than doing busy
work. So we keep our people busy with meaningful
work like the Apollo program.

What's more, we feel that the important problem is a
problem that still hasn’t been solved: the problem of
keeping America strong. Because when America is
strong she can better fulfill her obligations to under-
privileged countries looking to her for help and direc-
tion. This is where you come in.

Univac needs people who are old-fashioned enough
to care about making the world a little better. Who
are interested in making a real contribution, not just
marking time. And who want to be rewarded on the
basis of the excellence of their service, instead of just
on the length of their service.

If you're this kind of person, we here at Univac can’t
offer you a job. But we can offer you a fine career.
Think it over and then check the facing page for a
complete list of current Univac job opportunities.

UNIVAC

An Equal Opportunity Employer M/F
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BI-OCTAL ADDITION AND SUBTRACTION TABLE
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Programmers and systems analysts....

Join the winning team in
computer technology

Sophisticated defense and aero
space assignments.

Mr. R. K. Patterson

Univac Employment Manager
Federal Systems Division

2750 West 7th Blvd.

St. Paul, Minn. 55116

Openings in all levels of programming for Navy
ASW programs.

Mr. John Spearing

Univac Site Manager

P.O. Box 147

Warminster, Pa. 18974

Large-scale computer systems development
in St. Paul, Minnesota.

Mr. W. R. Short

Univac Employment Manager

Data Processing Division

2276 Highcrest Drive

Roseville, Minn. 55113

Advanced software development on commercial
systems and technical marketing support at
Univac’s World Headquarters.

Mr. L. G. Holliday

Univac Employment Manager

Data Processing Division

P.O. Box 8100

Philadelphia, Pa. 19101

Openings in all levels for programmers and
analysts: Maintenance and diagnostics, radar
systems, systems simulation, data reduction
and scientific applications.

Mr. W. A. Galle

Univac Employment Manager

36 State Highway 10

Hanover, New Jersey 07936

Large-scale programming in commercial
marketing. Technical support assignments in
our offices or at customer sites.

Mr. John Shelsy

Univac Employment Supervisor

Data Processing Division

P.O. Box 8100

Philadelphia, Pa. 19101

Al
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By GEORGE N. VASSILAKIS

Send your ANSWER to the problems
posed here in each issue to:

TROUBLE-TRAN EDITOR
software age

P. 0. Box 2076
2211 Fordem Ave., Madison, Wis. 53701

You can also profit by submitting PROBLEMS
for this feature. If your problem is FORTRAN
programming is selected for use in this fea-
ture, you will receive

TROUBLE-TRAN'’s Objectives:

1. To have fun.

2. To promote USA Standard FORTRAN by
pointing out differences and inconsisten-
cies of existing FORTRAN Compilers.

. To alert programmers to the physical lim-
itations of hardware.

Contest Rules:

1. The best answer (best explanation) bear-
ing the earliest postmark wins __ $25.00

2. The second best answer with the earliest
postmark will net the reader submmmg

Here is a program that will compile without any difficulty; but
will it execute?

C SUBMITTED BY LEON ZAR
K=0
G® TQ 400

200 GO T® (101,102,101,102,101),K

101 WRITE (6,10)
ST@P

101 WRITE (6,9)
ST@P

400 IF(K)402,401,401

401 K=—5
GO TQ® 200

402 WRITE (6,8)
STOP

10 FORMAT (14H G@ T@ IS @KAY)

9 FORMAT (18H GO TQ IS N@T QKAY)

8 FORMAT (17H G@ T@ HAS FAILED)
END

Which FORMAT message, if any, will be printed?

The problem was stated as follows:

X=1.0 SUBR@UTINE SUBIT (X) SUBR@UTINE SUB2
CALL SUBI (X) COMMBN X COMMPN X
STOP CALL SUB2 WRITE (6,1) X
END RETURN 1 F@ORMAT (3HIX=E15.8)
END RETURN
END

Will it compile? Will it execute? What will it print for X?

The solution, of course, depends on what the compiler would do with X in
subroutine SUB1. The appearance of X as a dummy argument and also as a
variable in COMM®N storage is not allowed. However, not all compilers are
sophisticated enough to detect this illegal use.

If the subroutine compiles, changes are the compiler will treat the two uses
of X as two different variables, and when SUB1 is called all subsequent
appearances of X will be using the value of the dummy argument X. The
only exception is the X in COMM®N which will be assigned a different cell
and nothing will be placed in this cell at execution time. The value of X that
will be printed by subroutine SUB2 depends on whether or not the loader sets
core to zero at load time.

The level H FORTRAN Compiler on the IBM OS/360 did not allow SUB1 to
compile. The same program compiled and executed on the IBM 7094, and
printed a —0.00 as the value of X. The CDC-6600 FORTRAN will also allow
this to compile and execute with different cells assigned to the two different
appearances of X in SUB1. If you are a CDC user, this problem may not exist
on your machine by the time you read this column, since this item is already
included in the CDC FORTRAN laundry list.

P.S. Several readers have written to tell me that | was wrong in stating that the problem
in the February issue did not violate any FORTRAN standards. My attention was called
to section 8.4.2 of the USA Standard FORTRAN. One paragraph in this section reads:

‘‘If a subroutine reference causes a dummy argument in the referenced subroutine
to become associated with another dummy argument in the same subroufine or
with an entity in common, a definition of either entity within the subroutine is
prohibited."’
Even though | must admit | was wrong and offer my apologies, it gives me a great
pleasure to see that some readers are treating my column as a core dump which
needs debugging.
My mail indicates that the percentage of programmers who pay attention to the USA
Standard FORTRAN is very small (under 10%). Is there anything we can do to help?
Please send your suggestions to this editor.
Thank you
XTRAN

TROUBLE-TRAN WINNERS

$25.00 first prize for the February problem: Mr, D. J. Frailey, 329 Pearl Street, West Lafay-
ette, Indiana 47906.

$15.00 second prize for the February problem: Mr. J. P. Mashey, 119 Locust Lane C-7, State
College, Pennsylvania 16801.
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Programmers and Systems Analysts:

Come to IBM and help solve
tomorrow’s programming problems.

Many people talk about tomorrow. At IBM’s Federal Sys-
tems Division, we work on it.

We need creative programmers that think ahead of the
state-of-the-art. Our present projects are geared to help
solve problems in the 1970’s.

Wide range of projects.

Right now we're researching missile systems to cover the
needs of the next decade. We're out to help monitor air
trafficwhile en route. Retrieving delicate seismological data.
And becoming even more involved in America’s space
program.

In this work, of course, we use the latest computers and
peripheral equipment. Much of the work is in real-time...
involving multiple-access concepts.

What you’d do.

We need programmers and analysts with experience in
one of two basic areas: information-handling systems or
scientific engineering programming. You should have a
Bachelor’s degree in Mathematics, Physics, Engineering, Eco-
nomics, or Statistics with at least one year’s experience.

Can you solve problems?

Today’s major growth industry is information handling
and control. And IBM is a leader in that field. This growth
environment can bring out the best of your talents and abili-
ties. Because in a growth company like IBM you must work
constantly toward greaterachievement. This means more op-
portunities to achieve distinction and personal recognition.

So if you're a problem-solver who wants a personal sense
of achievement and recognition for your hard work in an
exciting growth company, consider IBM.

ApriL, 1969

Call or write.

Learn more about the opportunities for you at IBM. Im-
mediate openings exist in the Northern New Jersey area;
and in metropolitan Washington, D.C. Call Jim Dunn at
(301) 921-7724 collect. Or send a brief letter or resume to
him at IBM Corporation, Federal Systems Division Head-
quarters, Dept. CD1012, 18100 Frederick Pike, Gaithers-
burg, Maryland 20760.

An Equal Opportunity Employer

IBM works with NASA’s Goddard Space Flight Center to help control
and maneuver satellites like ATS (Applications Technology Satellite).

IBM is helping air traffic controllers
by computerizing their information
input and display systems.




Th 1 ¥ t' te There's no such animal . ..yet. There
e lmaglna lve Cﬂmpu r. are, however, imaginative computer
programmers. And Lockheed in Sunny-
vale is looking for these people.

To lure programmers, Lockheed prom-
ises not to cage them in one specific
area of programming. Programmers

may choose to specialize in

one area (reentry problems,
for example) or they can move
from one area to another—
scientific areas as varied as
astrodynamics, automatic
checkout and graphic systems;
and administrative areas as
diverse as business appli-

i cations and government
> information systems.

Lockheed offers the

‘0?\ 7% widest range of
= RS computer assignments

T A :
.. ;4 .53  in the country today so

programmers will always find a field to
stimulate their imaginations.

As a further incentive to program-
mers, Lockheed's 25-million-dollar com-
putation center includes the most
up-to-date digital computers and two of
the most sophisticated and powerful
hybrid computer systems in the country.

Imaginative computer programming
has been, and will continue to be, instru-
mental in many of
Lockheed's aero-
space successes.
Delivery of the
first Polaris
missile two years
ahead of schedule
was due in a large part
to the Program Evaluation and Review
Technique (PERT) developed by Lock-
heed programmers in conjunction with
the Navy. Now Lockheed programmers
are developing configuration data man-
agement systems for on-line, real-time
computer analysis of manufacturing,
financial, and personnel related data.

If you are a computer programmer,
whose imagination is trapped by the
same programs day after day after day
...FREE IT! Send your resume, as soon
as possible, to Mr. J. N. Love, Profes-
sional Placement Manager, Post Office
Box 504, Sunnyvale, California 94088.
Lockheed is an equal opportunity
employer.

LOCKHEED

MISSILES & SPACE COMPANY

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

A

wd49366¢8
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There’s a side to EDP
you never saw
before.

Some companies don’t seem to
know quite what to do about the
EDP revolution. They don’t want
to miss out, so they set up some
equipment, hire some program-
mers, and then give them tedious
little chores.

The other side? EDP involve-
ment at the fundamental level.
Marketing simulation models in-
vited and used. Management deci-
sions made after consultation
with EDP. And a level of systems
integration that depends on EDP
assistance.

APRrIL, 1969

We’ll give you some examples.
Our programmers are developing
an on-line inquiry system for Ac-
counts Receivable including spe-
cial equipment for transmitting
and viewing data. Another
group’s project is devising a flex-
ible format for individualized,
localized reports.

In every department—from ac-
counting, to marketing to engi-
neering—you get in at the
planning stages. You set your
own goals as you help direct the
company’s.

We need more programmer/an-
alysts and systems analysts who
can do this, then move on. To
senior EDP, functional special-
ties, and management positions.

Xerox Square at Night

A college degree and/or experi-
ence with IBM 360 series systems
using COBOL, the Univac 1108
using FORTRAN or COBOL, or
IBM 7000 series using COBOL or
AUTOCODER is desired.

If you are interested and you
think you’d like our way of doing
things, we have openings in
Rochester. Send your resume to
M. Hartigan, Dept. MZ-69-D1,
Xerox Corporation, P.O. Box
1995, Rochester, New York
14603. After all. Which side are
you on? An Equal Opportunity
Employer (M/F)

XEROX
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The greater Boston area offers in downtown Boston, is in an elec-

SJCC? unlimited opportunities to com- tronic wonderland for the com-
5 bine convention-going with busi- puter professional.

ness and pleasure. The Spring Joint Old Boston is historically the
Computer Conference, headquar- center of scientific thought and de-
tered at the Sheraton—Boston Hotel velopment. Here is the first subway
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AN ATMOSPHERE
CHARGED

WITH MENTAL
KINETICS

NNTIA

The excitement of discovery is inevitable
within the framework of inter-
disciplinary research at Booz* Allen
Applied Research Inc. The shared insight
of over 500 scientists and engineers is
the key to our approach to problem
solving. Over 30 distinct specialties
combine forces to solve problems in
government and military science of a
decidedly non-routine nature.

Our assignments range from value
engineering to astronautics. Our
methods are today’s most sophisticated.
Few industrial or academic settings

can provide this pace, change and
opportunity for professional growth.

You may be interested in joining our
international organization now or
perhaps merely opening lines of
communication for future decision. The
complete Booz* Allen Applied Research
story is available on confidential request.
Write Mr. Ken M. Christians, Director of
Professional Appointments.

BOOZ-ALLEN

APPLIED RESEARCH inc.

135 South LaSalle Street—Room 1744
Chicago, Illinois 60603, Phone (312) 372-1728

CHICAGO/KANSAS CITY/ALBUQUERQUE
WASHINGTON, D.C./LOS ANGELES

An equal opportunity employer
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ARE YOU

UNDER . . .

EDP-SYSTEMS

WE SPECIALIZE IN CAREER CORRECTION
‘“UNDERED’’?

PAID or UNDER THE WRONG BOSS . .
WRONG CLIMATE or UNDER PROMOTED
UNDER UTILIZED or UNDER THE WRONG HOURS . . .

WRONG POLICIES . .
FOR "OVERING" . .

LAWRENCE PERSONNEL
1015 Chestnut, Philadelphia, Pennsylvania 19107
FEE PAID BY CLIENT COMPANIES ® NO CONTRACTS ® ALWAYS CONFIDENTIAL

. UNDER THE

UNDER THE

. or just "“UNDERED''?
. CALL WA 3-2640

in America; the birthplace of rock-
etry; here super-speed trains were
designed and tested long before a
need was evident.

New Boston has one of the great-
est concentrations of research and
scientific development and training
in the United States, with over 40

percent of its land area occupied
by institutions mainly devoted to
teaching and research.

There are innumerable opportu-
nities for seeing and doing within
easy distance of the SJCC and its
neighboring hotels. The Prudential
complex, containing the Prudential

History Blends With

CAREER MEMO
To the Computer Professional

Does your present position lack pride
of accomplishment? . . . If so, it is
time for a change. Professional Oppor-
tunities presently exist in:

SOFTWARE DEVELOPMENT
SYSTEMS DESIGN
PROGRAMMING

REAL TIME SYSTEMS
TIME SHARING

MANA. INFO SYSTEMS
ENGINEERING
MATHEMATICS
OPERATIONS RESEARCH

Your confidential inquiry is welcome.
Call or write, Robert L. Keilholtz or
Donald Wayne,

EVERETT KELLEY ASSOCIATES, INC.
Suite 1300—121 S. Broad St.
Philadelphia, Pa. 19107
215—KI 6-5240

Placement of Computer Professionals
since BINAC.

Programmers—
We know where
you can find
a better job.

Work in the most dynamic EDP com-
munity in the country where the
nation’s top companies are hungrily
{ooking for skilled programmers. Like
you.

Personal and professional growth is
rapid. Salaries are high and the diver-
sification of opportunities is unsur-
passed.

We know, because Drew is New
York's leading EDP placement special-
ist. We work closely with over 300 na-
tional companies headquartered here
who have exciting programming and
systems openings. Applications pro-
grammers, systems programmers,
software programmers—are the people
these companies need. Drew has been
chosen to supply them with the neces-
sary talent.

Send us your resume and we'll give
you the inside story on all of these
openings.

Do it today. This could be the start
of bigger and better things.

DREW

Personnel Placement Center
160 Broadway, New York, New York 10038
Phone (212) 964-8150
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Boston’s historic State House dominates Beacon Hill.

Tower, War Memorial Auditorium,
and the Sheraton—Boston, is the site
of the meetings themselves.

To the east, along Boylston
Street, are the historic Public Gar-
dens, noted for their swan boats,
and the Boston Common. Just
south is Park Square and the Stat-

ler—Hilton, location of the SOFT-
WARE AGE RESUME CENTER.

To the north of the Common is
Beacon Hill and Louisburg Square,
a picturesque and historic area of
Old Boston. Government Center—
a complex of buildings, plazas and
pedestrian malls which has revital-

Technology in Boston

The traveller’s view—of Boston Harbor.

ized the downtown core of Boston,
is located just east of Beacon Hill.

Of more specific interest to the
computer professional are the nu-
merous colleges and universities
located near Boston, the N.A.S.A.
complex near M.L.T., and Highway
128, Boston’s ‘‘industrial road.”
Technical tours will be conducted
by the convention organizers to
these areas.

The students’ view of Boston across the Charles River in Cambridge.
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Scientific Data Systems has successfully
combined dynamic management principles,
perceptive evaluation of industry’s needs
and a highly competent staff of profession-
als to become a recognized leader in the
manufacturing of computers and peripheral
equipment and software development. If
you have the qualifications to contribute to
our continued growth and seek an environ-
ment where you will advance to your maxi-
mum capacity, we have immediate openings
in our new El Segundo, Calif., facilities for:
T T I P B A AT

Will be responsible for definition of software packages and project responsi-
: = bility for their implementation including monitoring of external or internal
Aﬂﬂllﬂﬂ"ﬂﬂ smmal'ﬂ development. Requires 6-10 years' programming experience in one of the
following: simulation languages (GPSS), general business data processing,

Product Manaoers

information retrieval, automatic numerical machine control and language
processors.

b 4l Positions require customer liaison, supervision of software system installa-
cnmnmer Mlﬂ“ﬁalh.']s tion, assisting customers in preparing special programs. Some travel required.
Applicants must be familiar with all standard software packages. BS degree
Analvsm in math, engineering, or science preferred. Minimum of 2 years’ experience

required.

i H Will be responsible for the system design and program development of an
nesm" Aumma"o“ advanced design automation system. Applicants should have at least 2 years’
programming experience and some digital electronics engineering experience.

Pl‘um‘ammers Technical degree required.

Individuals with programming and digital hardware experience are needed
- 5 to develop diagnostic programs for advanced computing systems. Must have
nlagnﬂs“c Pl‘lom‘ammers hardware, software, and systems experience and exhibit ability to isolate
computer problems quickly and accurately. Must have experience related to:

processor, memory, or peripheral diagnostic programming.

Requires a minimum of 4 years’ programming experience in one or more of
la“ﬂuaue Prncessm‘ the followng: assembly languages, COBOL, FORTRAN, PL-1, SL-1, time-shar-

sueclaIISls ing, and/or real-time software systems.

i Positions available in development or market support. Requires a minimum
uneralmg svs‘ems of 4 years' experience in medium- to large-scale monitor systems, including a
knowledge of loaders, 1/O queing, interrupt processing, and processor inter-

sneclaHSlS facing, and machine language programming in macro or meta assemblers.
Experience in time-sharing also desirable.

To teach state-of-the art software. This is an opportunity for the experienced

i systems programmer to broaden his knowledge and learn the latest in time-
Pl'ﬂﬂl'ﬂmmlnﬂ |||3"‘||ﬁlﬂ|'3 sharing, assemblers, compilers, and monitors for third generation systems.
Students consist of company and customer programming personnel.

A programming publications specialist is needed to prepare hardware/soft-

P - w l ware reference and operation manuals and a variety of software related docu-
Pﬂ!ll'ﬂmmmﬂ I‘I BI‘ mentation. Position offers variety and challenge and requires knowledge of
standard softwares, 3 years’ college, and exceptional writing skills.

Send resume to Mr. Carl Kundman

SCIENTIFIC DATA SYSTEMS

701 South Aviation Boulevard, Dept. SWA469
El Segundo, California 90245

An equal opportunity employer
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The computer industry
IS going time-sharing,
and the world leader

has the hot jobs

Information
Systems

World Leader In
Computer Time-Sharing
Careers

Don’t miss this one

WRITE:
W. J. Regan

Information Service Department

CUSTOMER APPLICATION SPECIALISTS
to assist time-sharing users with the
specific software problems and to
develop new time-sharing applications. A
chance for you to get into one of today’s
booming businesses and help make it
grow. Openings exist at 25 District Sales
Offices from coast to coast, so choose
where you want to live and grow. Your
background should include a college
degree (BS or BA) plus programming
experience in BASIC, FORTRAN,
machine, or assembly language on a
large computer. Systems knowledge is
also desired.

SYSTEMS ENGINEERS

for assignments in time-sharing systems
engineering, terminal integration,
communications and networking analysis.
Background should include MS plus ten
years’ experience (or equivalent), with

General Electric Company
7735 Old Georgetown Road
Bethesda, Maryland 20014

at least five years with a major computer-
based information system. Specialized
knowledge is required in terminal
development, human factors engineering,
data communications, central computer
system engineering, system interface
development, cost effectiveness and
reliability analysis, or operations research.

DIGITAL EQUIPMENT AND
COMMUNICATIONS ENGINEERS

for assignments in time-sharing system
engineering covering computer and
communication equipment terminals.
Background should include applicable
experience in computer systems or
related equipment.

SYSTEMS ANALYSTS

for creative, analytical assignments in
programs and operating systems. Meet
customer needs with long-range ideas.
Prepare logical flow diagrams,

instructions, and test data to verify
programs. Get to the root of businesses’
planning problems. You need a minimum
of two to three years’ experience in
programming or software systems
design, practical experience in real-time
and monitoring systems, plus a BS in
math, engineering, computer sciences, or
the equivalent.

PROGRAMMERS

a strong interest in assembly language,
FORTRAN, and real-time programming is
desired. Considerable latitude is yours to
develop programs for new time-sharing
systems for all phases of business,
industrial, and educational applications.
Develop programs from defined concepts
and specifications. Positions require a
creative bent and one to four years’
experience in time-sharing or other

computer system programming. 238-09

GENERAL @D ELECTRIC

ApriL, 1969
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What do you

want most?

[J Respect [ Title

[J Money ] Location
] Challenge [J Security
(] Opportunity [ Fringes

Our nationwide survey in the Financial
& EDP field revealed that employment
desires were in the order listed above.
We can assist in finding exactly
what you want in Financial or EDP
employment. That’s all we handle...
we're the largest specialized source.

Fees Paid By Management

DISTRICT MANAGER . ______ $30,000
Maijor Software Co.
CORPORATE DIRECTOR M.l. _____ 30,000

Engineering/Construction Firm
MGR. SYSTEMS & PROCEDURES __ 25,000
Quality Pharmaceutical

MGR. TELEPROCESSING SYSTEMS _ 20,000
Strong Communications Exp.

EDP MARKETING REP. __________ 20,000
EDP/Software Services

MANAGER SYSTEMS __—_________ 18,000
Heavy EDP Experience

MANAGER PROGRAMMING __ ____ 18,000
Strong 3rd Generation Exp.

PROJECT MANAGER oo 18,000
Feasibility/Sys. Design

SYSTEMS PROGRAMMER _________ 18,000
Compilers/Execs.

MGR. METHODS & PROCED., _____ 18,000
Dynamic Retail Co.

SCIENTIFIC PROGRAMMER ______ 17,000
Quantitative Background

SR O/R ANALYST .- ______ 17,000
Mgmt. Sciences Group

PROGRAMMER/REAL TIME _______ 17,000
World-Wide Service Co.

EDP MANAGER 15,000
Strong Conversion Exp.

SR. SYSTEMS ANALYST __________ 13,000
Major University

QIR ANALYST - oot ctel e O 13,000
FORTRAN/LINEAR Prog.

PROGRAMMERS _ 13,000
COBAL/BAL/PL 1

EDP. INSTRUCTOR ' oo —ee 13,000
Knl. Programming

SYSTEMS TANALYST oo . _—__C 12,500
Expd. Brokerage

FORMS - MANAGER .- _._-____ 12,000

Corporate Responsibility
Mail resume to your nearest R-H office.

ROBERT
BHrac

PERSONNEL
[ Acencies

Atlanta: 235 Peachtree St., NE (404) 688-2300

Baltimore: One Charles Center (301) 837-0313
Boston: 140 Federal St. (617) 423-6440
Chicago: 333 N. Michigan Ave. (312) 782-6930
Cincinnati: 606 Terrace Hilton (513) 621-7711
Cleveland: 1367 East 6th St. (216) 621-0670
Dallas: 1170 Hartford Bldg. (214) 7429171
Detroit: 1114 Guardian Bldg. (313) 961-5430

Garden City, N.Y. 585 Stewart Ave.  (516) 248-1234
Hartford, Conn: 75 Pearl St. (203) 278-7170
Los Angeles: 3600 Wilshire Bivd.  (213) 381-7974
Miami: 1107 Northeast Airlines Bldg. (305) 377-8728

Minneapolis: 822 Marquette Ave. . (612) 336-8636
New York: 330 Madison Ave. (212) 986-1300
Newark: 1180 Raymond Blvd. (201) 623-3661
Philadelphia: 2 Penn Center (215) 568-4580
Pittsburgh: 429 Forbes Ave. (412) 471-5946
Portland, Ore: 610 S.W. Alder St. . (503) 2229778
St. Louis: 1015 Locust St. (314) 231-0114
San Francisco: 111 Pine St. (415) 434-1900
Stamford, Conn: 111 Prospect St. .. (203) 325-4158

World's Largest Financial &
EDP Personnel Specialists.

OREBIT

ORBIT is one of the world's largest on-line, real-time
teleprocessing systems linking H.F.C.'s national branch
offices to the home office in Chicago.

WE CURRENTLY HAVE SEVERAL
PROGRAMMING POSITIONS
AVAILABLE ON THE
FOLLOWING EQUIPMENT:

1401 and 1410 Autocoder

You will be deeply involved with account-
ing and financial procedures working with
our existing programs in an operations
environment. We would prefer you have
3 years experience in programming in-
cluding 1 year of tape and/or disc work.
You should also have Autocoder expe-
rience with |OCS language.

360 BAL

ORBIT _is new, our system and concepts
are new, even the applications are new.
You will be working with the IBM Dual
360 Model 50 System. The successful
candidates should have 2 years expe-
rience with a DOS background and a
knowledge of BAL language.

A financial or Insurance application background as well as exposure to medium or
large scale systems is preferred for both positions.

The challenge is great and of course, so are the rewards. We are offering excellent

salaries and a comprehensive benefit plan.

Please call Mr. Cope
944-7174 (Area Code 312)
HOUSEHOLD FINANCE CORP.

Prudential Building, 33rd floor, Chicago, lllinois 60610

an equal opportunity employer
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EXPLORE CAREER OPPORTUNITIES WITH

TRW HOUSTON

Work in a stimulating professional atmosphere where you can
take part in some of today’s most significant technological
challenges. Houston is surrounded by natural playgrounds and
recreational areas, and is blessed with a year-round temperate

climate.

Scientific and Data Management Applications Programmer/
Analyst. Experience in programming FORTRAN and/or COBOL
with specialization in the areas of thermodynamics, environ-
mental control systems, propulsion systems, electrical and
electronics systems, analytical trajectory simulation, statistical
analysis, data reduction, orbit determination, guidance simula-
tion, integrating trajectory simulation, data management, data
correlation, or information retrieval. BS, MS in Math, Computer
Science, Physics, Engineering or other related disciplines.

Send resume to D. E. Paulson, Employment Manager, Room
P6101-D, TRW Systems Group, Space Park Drive, Houston,
Texas 77058. TRW is an equal opportunity employer.

TRW Systems Group is a major operating unit of TRW INC. where more than 80,000 people
at over 300 locations around the world are applying advanced technology to electronics,
space, defense, automotive, aircraft, and selected commercial and industrial markets.

®
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At the Spring
Joint Computer Conference
~.See EAI

We're world leaders in analog computers
and a major factor in scientific and other Hy-
brid and Digital systems. More directly im-
portant to you, we’re the kind of amply large
but non-giant organization where ideas find a
happy home and flourish. Our growth record
and many “firsts’”” will underscore the idea.

We’'re located close by the Jersey beaches,
in open country with genuine fresh air, no

crowding,few problems,moderate living costs.

Stop by and talk. We’d like you to be
abreast of new EAI products, services, and
developments. Since we’re an active com-
pany where ideas find ready nurture, these
openings tend to be interesting. Our people
will be on hand to give information and an-
swer questions.

DIGITAL DESIGN
ENGINEERS

We have some absorbing
assignments if you have experience
and special interest in one or more
of these disciplines:

* Arithmetic Design * Algorithm
Investigations * Main Frame
Architecture * Memory Design

* Read Only Memory Techniques

* Mass Storage, CRT * Magnetic
Tape, Disc

High Speed Techniques

* Current Driver * Sense

Amplifier * Input-Output Peripheral
» Circuit Design using MECL, T2L,
DTL, RTL, Discreet * Digital Logic

» Packaging * Diagnostic
Programming
Communications

» Data Modems ¢ Teletype Writer

« Data Multi-Plexers

COMPUTER SALES
ENGINEERS

If you have experience in the sale

of computers, peripheral devices,
data communication terminals, or
industrial scientific instrumentation,
we want to talk with you. We have
new opportunities in our sales
offices throughout the country.

To assist the Sales Engineer in his
growth and development EAI
provides formal applications,
product, and sales training to
augment basic technical and sales
skills. And a lot more goes with the
job—an attractive compensation
package, excellent benefits
program, extensive technical
support plus a vigorous marketing
organization.

DIGITAL MARKETING
SPECIALISTS

We are interested in the shirt sleeve
professional who is anxious to get
on his way to business planning

and management. If you have a
technical background in digital
computer systems, here’s where you
can make it count.

These positions involve technical
sales support, technical
coordination of proposals as they
apply to digital and hybrid systems,
the generation of standard product
literature for use in proposals,
systems programming, and
competitive analysis. Attractive
compensation, excellent potential.

Interviews at SJCC in Boston, May 14-16

Contact Mr. Jack House or Mr. Tom Murdock

Telephone 617-236-2000
Hotel Sheridan, Boston

or write to: Mr. Jack House, Corporate Employment Manager,

FANE | N

ELECTRON IC ASSOCIATES.
West Long Branch, New Jersey 07764

An Equal Opportunity Employer

INC.

ApriL, 1969

39




40

What'’s the
DATA TEAM
doing at Collins?

Working with Collins’ new C-System,
the first completely integrated system
with virtually unlimited expansion capability.

The C-System is creating exceptional career op-
portunities for: Programmers, Hardware Diag-
nostic Programmers, Circuit Design Engineers,
Memory Design Engineers, Digital Systems En-
gineers, Digital Systems Analysts, Logic Design
Engineers, Mechanical Engineers, Data Sys-
tems Analysts and Applied-Systems Analysts/
Programmers.

In addition, other individuals with up to 3 years
experience and a degree in electrical or mechan-
ical engineering, physics, mathematics, or other
physical sciences will find an outstanding oppor-
tunity to learn and progress rapidly in the data
field, even without previous data experience.

Collins data systems are used by airlines and
railroads to process and transmit hundreds of
thousands of messages a day. They provide com-
puter control of earth stations for satellite com-
munications, permit digital control of communi-
cation/navigation systems in airliners and

military aircraft, and combine communication,
computation and control functions in single sys-
tems for large business and military operations.

If you are interested in joining the Collins data
team —and benefiting from the creative environ-
ment and career opportunities offered by Collins
—send your resume in confidence to Manager of
Professional Employment, Dept. 102, Collins
Radio Company, Dallas, Texas 75207; Cedar
Rapids, Iowa 52406, or Newport Beach, Cali-
fornia 92663.

an equal opportunity employer
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Westinghouse Information Systems Laboratory

As the corporate center responsible for developing and applying information technology, WISL
uniquely blends the total capability of the Westinghouse corporation with the extensive, highly
specialized know-how of its own staff. This uncommon mix of uncommon capabilities has signifi-
cantly contributed to the development of superior systems and to innovative solutions to custo-
mer problems.

WISL is structured into two operating departments:

M.1.S.D.
Manufacturing Information Services Department

Provides a unique, highly specialized, new information service
to industry in the field of numerical control and computer
aided problem solving.

1.C.S.D.

Information & Control Systems Department

Supplies a wide range of problem solving services to all of

the markets served by Westinghouse.

Accelerated expansion program has created these immediate management and professional opportunities:

NUMERICAL CONTROL Advanced Languages ¢ Large Pro-
gram Organization ¢ Modeling Techniques ¢ N/C Program-
ming * N/C Post Process or Design * N/C Manufacturing
Technology.

TIME-SHARING Software Design * Software Programming e
Applications Design * Applications Programming ¢ System
Evaluation ¢ System Operation.

COMPUTER-AIDED DESIGN Design Information Systems
e Statistical Analysis * Engineering Analysis * Structural Analy-
sis » Project Management ¢ Circuit Analysis ® Thermal Analysis
* Program Debugging and Testing.

MANUFACTURING SERVICES Should have experience in
manufacturing engineering, marketing, parts programming,
computer language and developments, planning and engi-
neering processes.

PROCESS CONTROL (1) Engineers experienced in model-
ing of physical systems (2) people experienced in analog,
digital and highbred simulation (3) on-line control computer
programmers with software and hardware field implementa-
tion experience.

DISCRETE MANUFACTURING PROCESS CONTROL In-
dividuals capable of applying process control computer know-
how to on-line computer control of production, testing, product
quality, machine tools, and materials handling equipment.

MANAGEMENT INFORMATION SYSTEMS Personnel
experienced in system analysis, system design and implemen-
tation and real time systems.

PRODUCT PLANNING Experienced professional in market-
ing economic evaluations of industrial application require-
ments and proprietary software developments. Knowledge of
manufacturing, fabrication, electronics and construction in-
dustry.

SALES

MARKETING REPRESENTATIVE/CONSULTANT Expe-
rienced in sales of intangibles at executive level; application of
computer technology to solving management problems in in-
dustry, municipal government, institutions, etc.

SALES MANAGERS & SALESMEN Experienced in time-
sharing . . . N/C programming systems . . . N/C machine tool
sales . . . computer-based services . . . or computer hardware/

software sales.

Westinghouse Information Systems Laboratory is located in beautiful suburban Pittsburgh, ““The Renaissance
City,” offering lovely residential areas, excellent schools, shopping centers, cultural and recreational facilities.
Many of the positions, particularly in marketing, will be located in major municipalities throughout the U.S. We

offer attractive salaries and excellent benefit programs.

Send confidential resume to:

an equal opportunity employer

W. J. YOUNG, Supervisor Personnel Services.
°
Information Systems Laboratory
2040 Ardmore Boulevard, Pittsburgh, Penna. 156221
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by Charles H. McCoach

This paper will discuss three distinct subjects
that will reflect the use of computers in second-
ary education. The first will cover what is cur-
rently being done nationwide, the second will be
a reflection of what we feel should be done and
the third will discuss what we are doing in Barry
County, Missouri.

When we look at computer education nation-
wide it becomes immediately obvious that more
could be said about what is not being done than
what is being done. A survey conducted by the
University of Denver during the winter of 1967
reveals the number of schools involved in com-

puter work. The results of this survey is given
in Table 1. Even a cursory study of this table
gives us a stark picture of the neglect of this in-
creasingly important subject. Briefly the use of
computers in high schools will fall into one of
the following categories:
1. Computer Aided Instruction (CAI)
2. Administration of the School
3. A tool to be used in conjunction with an-
other course
4. As a unique subject in itself. Uses, lan-
guages, etc.
Of the four applications we feel that only the
last two are legitimate courses that could be
called computer science. The third application

SOFTWARE AGE



USE OF THE COMPUTER
IN SECONDARY EDUCATION

/ 1967
o I sData Program-
; ; : ¥ each- nstr. ource ming
McCoach has had extensive experience in sec e i Disies For Scientific
ondary education, both as an instructor and Device Teachers | Applic.
administrator. He was formerly with the Boe-
ing Company in their Systems Administration Alsbavin 0 0 0 0
and Computing Department. Alaska 0 0 0 0
Arizona L 6 i Cile i
Arkansas 0 0 0 0
) : California 1 60 0 100
usually involves teaching an advanced mathe- Cblizado 22 5 5t 3
matics science, or business course while the sub- goimecticut 8 18 5‘,17 ﬁ
ject of the computer remains incidental and Flosida™® 0 5 1 2
collateral to the main topic. This approach has Georgia 4 5 LT Tk
merits, but it also has a number of liabilities not Hawaii 9 0 0 9
SR S Idaho it 0 1 2
the least of which is the severe limitation on the Tilinais 0 4 0 27
number of students that become involved, and %ndiana lg g 0 12
the depth of the study of the computer. ek 0 o g 1
It is not the purpose of this paper to discuss Kentucky 1 1 Wl ol
the reasons for the neglect of this subject, but Louisiana 0 0 3 3
th 3 iohtihe tnt rodibo th t Maine 0 2 0 0
e reader might be interested to know the mos Maryland 0 4 1 0
frequently expressed. They are: Mass. 1 10 0 6
1. Hardware availability Minn. 0 20 0 3
Miss. 0 0 3 0
2. Costs Missouri 0 2 0 6
3. Instructional personnel l\foontgna 0 0 0 5§
4. Can secondary students learn the material? Pl o . 3 &
3 New Hamp. 0 9 0 0
While each of these, on the surface, appears to N. Mex. 0 6 3 T
have a basis in fact, our investigations have re- New York 0 50 s 50
: N. Car. 0 1 1 1
vealed that they are not difficult to overcome. N Dak! 5 5 0 3
What should be done about computer educa- Ohio 0 6 0 0
tion in secondary schools? Having had experi- Oklahoma 8 2 40 .
P 3 g : il Oregon 1 34 1 10
ence in both education and industrial scientific Penn. 5 65 0 53
RI: 0 6 2 6
S. Car. 0 0 LY 0
S. Dak. 0 0 0 0
Tenn. 15 2 2 0
Texas 7 45 150 5
A major consideration in establishing a Com- I\;Z?;ont (1) 2 g 2
puter Science course is the ability for students to Virginia 0 1 S 0
prepare and run their own programs. At Monett Washington 0 10 ---- 35
g T SHe W. Virginia 0 0 0 4
High School, students utilize the facilities of Gen- Witeonsin 0 28 66 2
eral Electric Time-Sharing Services, Dallas (left). Wyoming 0 0 0 0
The smaller-high school in the program uses a key g;ﬁ%b%ic(c:{ 18 14 723(1) (1)
punch (right) to prepare programs for running on Canal Zone 0 0 2 0
the computer at the University of Arkansas at
Fayetteville. Univ. of Denver Study, 1967.

Aprir, 1969 43




applicatioins I have very strong convictions about
the answer to this question. It should be the ob-
jective of this discussion to present different ap-
proaches that may be taken in adopting this
subject to a secondary curriculum. Where ap-
plicable the author has added opinions that are
the result of a comprehensive survey of other
schools involved in similar programs.

Computer Science is a multi-faceted course. It
should not be considered as belonging exclu-
sively to any particular department in the cur-
riculum. Rather, every application in all fields
must be encouraged. It is very easy to identify
three spcific departments in the secondary school
that are now, or will be in the near future, di-
rectly involved in some phase of computer usage.
The three obvious dpartments:

1. The sciences—Including Biology

2. Business

3. Mathematics
There are others that are not so obvious but
nonetheless involved. However, we shall restrict
our discussion to these three.

The immediate and obvious question should
be, “To what extent should these departments
be involved, and can a single course apply
equally well to all?” It is our personal opinion
that not only can the course span these three
subjects but it must. Let me hasten to add that
the ideal method of adopting the subject in the
curriculum would be to offer a separate course
in each area. We realize this may be unrealistic

Within the junior and senior level course, stu-
dents break into group sessions emphasizing the
use of computers in business, math or the sci-
ences. Programs are developed for specific subject
applications.

in the initial stages but perhaps it should be a
goal for the future.

There are several directions that can be taken
in the initial year. Two of the more obvious will
be discussed.

1. Comprehensive—This approach should at-

tempt to involve as many disciplines as
possible. Students should be selected from

@)grammers /Systems Analysts:

Write your own ticket to success
in business information systems!

At Pratt & Whitney Aircraft, world’s
leading producer of dependable jet
engines, you will find everything
your analytical mind desires. Myriad
business applications probing ever
deeper into every facet of this vast
aerospace organization. Manufactur-
ing e Product Support e Engineering
e Finance e Purchasing e Advanced
Planning e Operations Research. . .
and much more.

Ours is one of the most advanced
and sophisticated business infor-
mation computer complexes in the
country. We have come as far as
any. We will go further than most.
Projects vary from simple card sys-
tems to complex on-line systems
involving, for example, a Full Produc-
tion Information System, Automated
Financial Analysis and Reporting,
and an Integrated Material Control
Qstem which includes procure-

ment, forecasting and scheduling.
Tools include 360 models 20, 30, 40
and 50; tapes and random devices;
data collection equipment; on-line
facilities; DOS and OS.

The total commitment of Information
Systems to serving the needs of
management at PAWA means real-
time opportunity for EDP profes-
sionals with promise. Our Systems-
Programming Analysts are exposed
to virtually every phase of the busi-
ness. They get to move around, and
they get to move up . . . just as fast
as their talents will take them. Isn’t
it time you talked to P&WA?

If this sounds like your kind of ac-
tion, why not send your resume with
salary requirement to Mr. H. M.
Heldmann, Professional Placement,
Office A-43, Pratt & Whitney Aircraft,
East Hartford, Connecticut 06108.
An equal opportunity employer.

Pratt &
Whitney
Aircraft

DIVISION OF UNITED AIRCRAFT CORP,

./
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A graphic illustration of the use of computers in
business is made for the students by visiting the
data processing departments of local businesses,
such as this installation at the Vaisey Bristol Shoe
Company.

the three major departments listed above.
The course would of necessity be tailored
to fit a variety of interests and backgrounds.
This in turn would require a great deal
more work for the instructor since three dis-
tinct types of applications must be allowed.
Personal guidance and counseling in pro-
gram development would be required. This

type of project may be too ambitious for

the first year of operation.

2. Intensive—This approach involves students
that are primarily selected from a given
discipline. Strong emphasis should be
placed on applications of computer usage
in the subject matter under consideration.
This appears to be the most desirable from
the standpoint of preparation and adminis-
tration. This approach should not be the
end result, but rather a means to reach a
compreesnsive course of study. The three
types of programs might be:

A. For scientific applications—The students
would use the computer to solve scien-
tific problems. Emphasis would be
placed on the computer as a tool of the
research scientist.

B. For business applications—Emphasis
would be placed on data processing, in-
formation storage and retrieval and cost
analysis.

C. Mathematics—The student would learn
complex and sophisticated mathematics,
especially numerical analysis for com-
puter applications.

Each of these have merit, but the ideal program
would be a merging of A, B, and C, with each
student learning the same material in computer
science and each applying these skills to his own
area of interest.

IT WOULD BE NICE TO SAY "NO'
T0 A FIRST-RATE JOB OFFER

There’s nothing quite like being wanted to give a man a lift. Unfor-
tunately up until now, you have had to take the first step by indicating
your availability. But what, if you’re not really “available’? What if
you’re just interested in the tempo of computer personnel demand?
Maybe you’d like to look into another opportunity; maybe not.

NEXT MONTH IN SOFTWARE AGE . . . you’ll read about a new
service —international in scope —that puts you, as a computer profes-
sional, in a position to receive solid job offers based strictly on your quali-
Jfications —without even revealing your name to the employer. If you like
the sound of the offer, then, and only then, the employer gets your name

. and the two of you take it from there. If you want to know more
now, circle the reader service card. But watch for more information!

COMPUTER PERSONNEL CONSULTANTS, INC.

230 North Michigan Avenue +* Chicago 60601
TELEPHONE 641-1790 « consultants—agency licensed

For more information, circle No. 6 on the Reader Service Card

PROGRAMMERS—ENGINEERS

Washington, D.C. « New York ¢« New Jersey . New England -+ Phila-
delphia + Chicago + Minnesota « Texas « Ohio . Florida + Arizona
+ California . Southeast Asia

If you have a B.S., M.S. or Ph.D. and you are experienced or interested

in any of the following, contact us immediately for free career counsel-

ing and an objective analysis of your position in today's market.

PROGRAMMERS « Systems Simulation « Digital Logic Design

Management Info « Software Digital Circuit Design

Systems Development Diai

e : S gital

Information Retrieval « Communications c ey
ommunications

Command & Control SYSTEMS ENGINEERS

¢ Aerospace « Reliability Analysis ° Systems '""9"”."’."
Applications « Digital Computer « Soft Ware Analysis
+ Real Time/On Line Systems « Oceanography

Salaries range from $8,200 to $25,000. Our client companies assume
all fees. Forward resume in confidence, or call (collect): Mr. Martin E.
Sheridan (Area Code 703) 524-7660.
SHERIDAN ASSOCIATES INC.
1901 North Fort Myer Dr., Suite 1010, Arlington, Virginia 22209
(Just over the Potomac from Washington, D. C.)
Personnel Consultants to the Computer Industry
Write for application and wage/salary survey.

Commercial Programmers
and Analysts

Computer Time-Sharing Corporation is rapidly becoming one of
the nation’s largest FULL SERVICE companies. CTC’s Software
Systems Division, which provides professional services in all ele-
ments of data processing systems, is offering excellent oppor-
tunities in sophisticated commercial applications. These appli-
cations cover the broad spectrum of activities from accounts
receivable through complex on-line management information
systems. Immediate openings are available for managing and
performing in the following application areas:

B Manufacturing B Transportation
B Finance ® Distribution
B Retail B Systems Programming

If you have experience in any of the above and/or your pro-
gramming experience includes 360 OS or DOS, 360 BAL, Spectra
70 assembly language or COBOL, submit your resume and salary
requirements to Mr. Allen Guggenheim, Vice President-CTC
Software Systems Division, 1018 Palo Alto Office Center, Palo
Alto, Calif. 94301 or Mr. Mort Latta, Area Manager-CTC Software
Systems Division, 9841 Airport Blvd., Los Angeles, Calif. 90045,
(213) 776-6555.

A DIVISION OF
Computer Time-Sharing Corp.

@ SOFTWARE SYSTEMS DIVISION

SAN FRANCISCO e SACRAMENTO e LOS ANGELES

d |

For more information, circle No. 7 on the Reader Service Card
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Course content is directly related to the type
project selected from the previous article. In the
event the first, or comprehensive, approach is
followed, Computer Science should be taught as
an end in itself with applications being individ-
ually selected. In any event the computer sub-
ject matter studied is to be identical, only the
sequence of the course would be different. The
comprehensive approach lends itself to lectures
on Monday, Wednesday and Friday with Tues-
day and Thursday relegated to individual re-
search and projects.

The second or intensive program is the easier
of the two to administer. The sequence of the
course is altered to fit more exactly the subject
matter considered. The redeeming merit of this
approach is the small number of teachers re-
quired to make the project successful.

The material concerning computers follows the
following rough outline:

1. Introduction to Computers and Their Uses

A. Definitions of Terms

B. Discussion of Equipment
2. Computer Languages

A. Fortran

B. Cobol
3. Computer Software

A. Compilers

B. System Action

4. Machine Logic
The material should be merged with actual com-
puter programming. We have reason to believe

that within one month the sudent will have be-
come familiar with the language to the extent
that he will be writing programs to be run on an
available computer.

This discussion is not intended to be exhaus-
tive. Rather it presents in general the type of
program possible for our school systems. There
are other approaches and directions one may
take but we feel that the methods discussed will
place computer science on a strong foundation.
At the end of this article is a questionnaire that
will allow you to express your own opinion about
the direction you feel secondary Computer Edu-
cation should follow. This questionnaire is being
sent to other interested personnel.

Expertly Written Resumes For
Operators, Programmers, System Analysts

and other EDP Professionals
PLANNING TO FIND A BETTER JOB

Make a top first impression on potential employers with per-
suasive resumes prepared by experienced personnel counselors.
Cost is amazingly low! For only $5.00, we'll organize and
write your job history just the way EDP executives like to
see it. You also get 100 printed copies on fine bond paper
plus free distribution to ten interested companies. So act now
to open more doors to finer career opportunity. Write today
for Career Inventory.
Box S/A-302

SOFTWARE AGE, P. O. Box 2076, Madison, Wisconsin 53701

For more informalion, circle No. 8 on the Reader Service Card

do you suffer from

Perhaps you recognize some of the symptoms:

PAYCHECK ANEMIA
PROMOTION FATIGUE
CLIMATE BLUES . . .

The MSI consultants have the right prescription. Re-
move yourself from an unrewarding environment and
see how the color comes back into your computer
career. Right now, our clients, major corporations,
need professionals in:

e BUSINESS / SCIENTIFIC PROGRAMMING
TIME SHARING / REAL-TIME

SOFTWARE DEVELOPMENT

SYSTEMS DESIGN

OPERATIONS RESEARCH

SYSTEMS ENGINEERING

MARKETING / SALES

TECHNICAL SUPPORT

Send your resume in confidence, including salary and
geographic requirements. Our clients assume all fees.

anagement
cientists,Inc.

101 Park Avenue, New York, N.Y. 10017—Dept. SA 4-69
(212) 532-7710

Career Planners: DATA PROCESSING & MANAGEMENT SCIENCES

TIREQ CARESLD
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Data Processing
Manager

We are seeking an individual who has the creativity,
enthusiasm, desire and ability to supervise the EDP
systems department of our general offices in Chicago.
Our beautiful new plant, located on the residential
Northwest side, provides a pleasant atmosphere for this
corporate level position. As a leader in the field of
electronics, continued growth and expansions present a
constant challenge to all departments.

This position requires a strong systems background in
a manufacturing environment and a knowledge of pro-
gramming. Some college is preferred.

Salary commensurate with ability. Liberal company bene-
fits including profit sharing.

Send resume and salary requirements to:

Mr. Jack Adolf

C. P. CLARE & CO.
3101 W. Pratt
Chicago, lllinois 60645
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Programmers and systems analysts:

Sooner or later you're
going towant a better job.

If Its sooner, complete
the coupon below.

It's the shortest cut we know to some of the best
job opportunities to come along in a long time.

How do we know?

We know because we are Conductron/Mo.,
Texas Instruments, Scientific Control, Burroughs
Corporation, Control Data Corporation, Honeywell,
Eastman Kodak, A.C. Electronics/Div. of General
Motors, General Electric Corporation, Collins Radio,
McDonnell-Douglas, Sikorsky/Div. of United Aircraft
Comress, Bendix, Raytheon Co., Perkin Elmer,
Sperry Rand and other top companies which
attend Career Centers.

We get together because, just as one of our

Career Centers gives you the broadest possible Meet us i BOSton
choice among jobs, it gives us the best possible d“ring s'lcc at the

chance to interview and hire large numbers of

engineers and scientists in just a few days. Parker House Hotel,

To make certain you're in line for the choicest
of these jobs (jobs paying from 10K to 28K) it's 60 SChOOl St., May
important for you to pre-register for the Career =
Center that's scheduled to visit your locality. 13 157 9 am to 9 pm'

We will evaluate your qualifications—minus ca“ (617) 227-3110.

your name and address—well before the Center
begins. Our representative will arrange a CAREER
personal, private interview schedule for you ®
with those of us you are interested in meeting.
Even if your present employer is there, he won't Equal Opportunity Employer
know you are.

So, the sooner the better. And nothing could
make it sooner than filling out and mailing the
coupon today. We'll have a complete registration
kit in your hands before you know it. Another
thing, there are never fees for you to pay.

[ S S S 0 O S O O N S G N O O O G O U N O N Y N G O O G G N

| Mr. S. Anders, Career Center, 635 Madison Avenue, New York, N.Y. 10022 l

l | plan to attend the Center(s) checked below. Please send me full information. |

I [0 May 13-15 Boston (SJCC) [0 August 14-15 Los Angeles l
0 May 21-22 New York [J August 18-22 San Francisco (WESCON)

] 0 May 27-28 Minneapolis 0] August 28-29 Philadelphia i
[J June 5-6 Los Angeles [J September 4-5 Rochester

l [ June 10-11 Palo Alto [J September 11-12 Boston Name I

l O June 19-20 Chicago [J September 17-18 New York I
O June 26-27 Philadelphia [0 September 25-26 Washington, D.C.

I O July 1-2 Washington, D.C. [J October 2-3 Chicago I
[J July 10-11 Pittsburgh [J October 9-10 Palo Alto Address

¥ O July 17-18 Boston ] October 14-15 Los Angeles |
O July 24-25 Paramus, N.J. [0 October 16-17 San Diego .

l O July/Aug. 31-1 Minneapolis [J October 23-24 Philadelphia

l O August 7-8 Dallas [0 October 29-30 New York City '

i O Career Center is not coming to my city in the near ]

future, but please register me for consideration = : i
| by employers attending all Career Centers. L Zn
l---------------------------------------------.

For more information, circle No. 9 on the Reader Service Card
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In Barry County we are taking what we con-
sider to be the total approach. We are attempt-
ing to involve as many people in the program as
we can possibly reach. This has been very suc-
cessful thus far. We are reaching secondary stu-
dents, secondary teachers, administrators and
community people. If the communications bar-
rier is to be broken, a concerted effort must be
made to destroy the myths that have been estab-
lished about the subject of computers. Following
is a description of the program that we have
established in Barry County:

1. Two county high schools are now teaching

a full academie year course to juniors and
seniors. The larger of the two schools is
utilizing General Electric Time-Sharing
Services out of Dallas, Texas. The other is
running student programs on the computer
located at the University of Arkansas at
Fayetteville, Arkansas. Neither of these pro-
grams reflect the optimum hardware set up.
They are doing quite well.

2. An extension course has been established
by the University of Missouri at Rolla for
the teachers of the county and any other
interested individuals, The course carries
three semester hours credit. Currently we
have enrolled 14 teachers and administra-

tors, and four community participants are
auditing the course. All programs are being
run on the University computer. It is inter-
esting to note that the teachers are drawn
from several disciplines including Mathe-
matics, Science, Business, Electronics, and
Auto Mechanics.

3. The Area Vocational School located at one
of the schools of the county is offering an
evening course for post-high school students
who are interested in computer work.

4. In cooperation with the University of Mis-
souri at Rolla, one of our high schools has
received National Science Foundation funds
to conduct a Summer Institute in Computer
Science to be held at the local school dur-
ing the summer of 1969. The Institute will
train teachers of secondary schools suffi-
ciently to conduct a Computer Science pro-
gram in their own school during the 1969-
70 school year.

It is quite obvious that the program is devel-
oped to spread this subject as wide as possible
and to involve as many people as possible. The
people of the county may find that when this
year is complete that they have a tiger by the
tail and cannot let go even if they wish to. This
is our intention. ]

Questionnaire

Computer Science Curriculum Committee
Box 446, Purdy, Missouri 65734

(Questionnaires returned to S/A will not be forwarded)

2. Major application. Check one
A. Scientific Application ......
B. Business Applications ......

3. Computer Language used ................
4. Highest degree or diploma held and major

feld sitapieicioe il et pRt i Gl B 00 '

5. Do you feel that Computer usage should be
taught in the secondary schools? Yes ......

6. If your answer to the preceding question was
yes, which language(s) do you think should

be staughtoid o il dama siu i by e

7. In your opinion do you feel that high school
seniors can comprehend an assembler lan-

guATe e e e e

8. Which of the following do you feel most
closely fits your philosophy of Computer Sci-
ence. (Check one)

1. Computer Science as a subset of an ad-

vanced mathematics course ............

2. Computer Science as a subset of an ad-
vanced science class . .... .. i iiaein

3. Computer Science as a subset of an ad-
vanced 'business class © ... 000 o

4. Computer Science as a unique subject

..............

5z None of theser =c i b i el - e

9. If your response to the above was number 5,
please describe briefly your own opinion

about' courselicontent. iy e

......................................

10. May we correspond with you in the future
about this matter? Yes ....... Nojsaiate

Addressaty Tl SR delofen B ian i s GEE

........................................
........................................

........................................
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The
PRINT IN

these books will improve your

PRINT OUT

5. FORTRAN PROGRAMMING
By FREDRIC STUART, Hofstra University.

Contents: Index of FORTRAN Compilers. Tables.
Introduction. Introduction to FORTRAN. Expansion
of Computation Techniques. Input Statements—Con-
ditional Branching — Flow Charts. Execution-Time
Options — DO Statement — Integer Values. Format
Statements. Subscripted Variables. Other Conditional
Branch Statements. Subprogram Arrangements. Other
Variable Types. Other Nonexecutable Statements.
Operating Systems. Some Programming Techniques.
Appendices: Test Output for Exercise Programs. Sum-
mary Comparison of FORTRAN Compilers. Index.

1969 353 pages $7.95

6. A GUIDE TO
FORTRAN IV PROGRAMMING

By DANIEL D. McCRACKEN, McCracken Associ-
ates, Inc.

Contents: Fundamentals of FORTRAN Computation.
Transfer of Control. Double Precision, Complex, and
Logical Variables. Subscripted Variables. The DO
Statement. Input and Output. Functions and Specifi-
cation Statements. Appendices: Actual FORTRAN
IV Implementations. Statement Punctuation: Opera-
tor Formation Rules. Basic Supplied Functions. An-
swers. Index. 1965 151 pages $4.50

7. A GUIDE TO
COBOL PROGRAMMING
By DANIEL D. McCRACKEN.

Contents: Electronic Data Processing and COBOL
Computer and Punched Card Equipment. The Pro-
cedure Division. Case Study 1: Sales Statistics. The
Data Division. The Environment and Identification
Divisions. Case Study 2: Inventory Control. Addition-
al Procedure Division Features. Object Program
Efficiency. Case Study 3: Payroll-System Design to
Startup. 1963 182 pages $5.95

8. AUTOMATIC
DATA PROCESSING
System/360 Edition

By FREDERICK P. BROOKS, JR., University of
North Carolina, Chapel Hill; and KENNETH E.
IVERSON, Thomas J. Watson Research Center, IBM.

Contents: Fundamentals of Data Processing. Manual
Data Processing Equipment. Punched Card Equip-

ment. Computer Coding. Computer Organization.
Programming. Searching and Sorting. Programming
Systems. System Design. Index.

1969 Approx. 485 pages $14.50

9. SYSTEM/360
ASSEMBLER LANGUAGE
By DON H.STABLEY, Eastman Kodak Company.

Contents: Assembler Language Instruction Formats.
Fundamentals of System/360 Addressing. Establish-
ing Constants and Areas. Commands—Op Codes and
Explanations. Floating-Point Decimal Math General-
ities. Initializing the Program and Assignment of Base
Registers. Binary Bit Position and Respective “Power
of 2” Values. Conversion of Hexadecimal Core
Dumps. Sample Problems and Probable Answers.

1967 129 pages $5.25

10. COMPUTER SCIENCE:
A First Course

By ALEXANDRA 1. FORSYTHE, Gunn High
School, Palo Alto, California;, THOMAS A. KEE-
NAN, Director, Educational Information Network,
EDUCOM; ELLIOTT I. ORGANICK, Professor
and Chairman, Department of Computer Science,
University of Houston, Visiting Professor at MIT,
and affiliated with Project MAC; and WARREN
STENBERG, Associate Professor, Department of
Mathematics, University of Minnesota.

Contents: BASIC CONCEPTS. Foundations. The
Flow-Chart Language. Additional Flow-Chart Con-
cepts. Looping. Approximations. NUMERICAL
APPLICATIONS. Functions and Procedures. Some
Mathematical Applications. More Mathematical Ap-
plications. NONNUMERICAL APPLICATIONS.
Trees. Compiling. More on Tree Search and Storage
Structure Concepts. Lists and Strings: Their Storage
Structures and Uses. More Aspects of Compiling.
Appendices: Review. Getting Things Started. A Re-
view of the Eleven Basic Instructions. Some Illustra-
tive Problems. Problems Related to Indexing. Index-
ing Instructions and Their Use in Loops. Shifting
Instructions and Their Use in Real Arithmetic and
Character Manipulation. Finding Values in a Table.
The Use of Subprograms. Index.

1969 Approx. 512 pages In press

M Additional supplementary materials include: Computer Sci-
ence: A Primer, a short version of the title; FORTRAN Lan-
guage Programming; Basic Language Programming;, and a
Teacher’s Commentary.

®To order any of these books, circle appropriate number on Wiley order card.

WILEY-INTERSCIENCE

a division of John Wiley & Sons, Inc., 605 Third Avenue, New York, N.Y. 10016
In Canada: John Wiley & Sons Canada Ltd., 22 Worcester Road, Rexdale, Ontario
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Fimaco, Inc. of Philadelphia has devel-
oped a new simplified computer language,
BOCOL (Basic Operating Consumer-
Oriented Language).

BOCOL uses clear, precise statements
thereby reducing learning time. Even the
novice programmer who has written one
or two programs no longer needs to refer
to the manual of operation.

Input of information of environment,
equipment and formatting do not require
separate definition. Also, BOCOL requires
only one pass for compiling and process-
ing. In these two ways machine and pro-
gramming time are decreased and effi-
ciency, productivity and economy are
increased.

BOCOL statements consist of certain
“key words” and as much “free wording”
as the user desires. Multiple statements
may be written to form sentences of any
length which may be organized to form
BOCOL paragraphs. One or several para-
graphs may be ordered into subroutines,

For more information, circle No. 10
on the Reader Service Card
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The Potter instrument company has an-
nounced the development of a new con-
cept in unit record equipment,

The key to the new system is a mag-
netic bar code with an associated alpha—
numeric character printed on cards of key
punch size. The coded characters are both
man and machine readable by a Potter
printer, model HSP-3502A operating as
an off line print station. The unit is a
standard Potter high-speed printer spe-
cially adapted to print the magnetic char-
acters required in the new system. Man-
ual card preparation can be accomplished
by using a modified standard typewriter.

A magnetic mark card reader is used
to read the six-line cards produced by
both the printer and the typewriter. The
unit can read at 300 cards per minute.

The hole-free, readable cards are de-
signed to be an effective and convenient
turnaround document which could be es-
pecially useful for utility billing and simi-
lar applications.

For more information, circle No. 11
on the Reader Service Card

Arthur S. Kranzley and Company of
Cherry Hill, New Jersey has announced the
development of the CHARGE-SERV sys-

50

tems for computerized processing of ac-
counts receivable. CHARGE-SERV Sys-
tems are said to be applicable to auto
rental chains, oil companies, hotels and
restaurants, as well as to large retail stores
and chains.

CHARGE-SERV Systems are interre-
lated-groups of computer programs that
facilitate credit control and perform the
charge card accounting functions. Written
in COBOL for an IBM 360 (Model 30
and higher) computer with at least 65K
bytes of core storage, CHARGE-SERV
programs can run on other manufacturer’s
equipment as well and can be readily
modified to meet changing demands.

Documentation furnished to users in-
cludes a magnetic tape or card deck for
reproduction and system and run books
for each program. Copies of computer
related forms and on site guidance are
also provided as part of the Systems.

For more information, circle No. 12
on the Reader Service Card
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A new small magnetic core memory
has been placed on the market by Ampex
corporation. The core memory, model
3DM-3000, is complete on one plug-in
module 1.2 inches high, 7 inches wide
and 12 inches deep.

The new Ampex memory is designed
for use as a buffer memory in data ter-
minals and acquisition systems, as a data-
refresh memory for display devices, and
in a wide variety of applications requir-
ing a small, economical core memory
where reliability is critical.

The 3DM-3000 ranges in price from
$330 to $950 in production quantities,
with capacities up to approximately 100,-
000 bits, It offers an access time of 1.2
microseconds, a half-cycle time of 1.5
microseconds and a full cycle time of
3 microseconds. It uses a 3-D, 5-wire
magnetics design for maximum economy
and reliability.

The capacity of the 3DM-3000 may be
expanded by adding up to eight plug-in
modules in an easy-fit metal drawer 5.25
inches high. The basic memory module
accommodates 128, 256, 512 or 1,024
words by 4 to 12 bits, The maximum
capacity, using all eight modules, is 8,192
words by 12 bits.

For more information, circle No. 13
on the Reader Service Card

A special data terminal announced by
OMNITEC Corporation is designed to
give each teller direct access to informa-
tion stored in a bank’s central computer.

At the touch of a finger a depositor’s
balance, interest, payment amounts or
other information can be immediately
checked. Queries are originated through
simple codes and depositors are identified
by account number.

The OMNITEC terminal converts key-
board pulses to selective audio tones for
data transmission over standard telephone
lines to the bank’s central computer.
Queries are automatically processed and
answers are instantly returned in the
same manner and printed out on paper
tape at the teller’s terminal.

The data terminal has a special numeric
keyboard for inputting information to a
central computer and a strip printer for
hard copy printout. The terminal con-
tains its own telephone coupler which
uses a standard office phone handset to
provide the communications link to and
from the computer.

The terminal was originally designed
for banking applications, but there is some
indication that a variety of other busi-
nesses including insurance companies, air-
lines, libraries, universitites, and stock
brokers may find use for the unit.

For more information, circle No. 14
on the Reader Service Card
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Redcor Corporation has announced the
development of a midi-computer, the RC-
70. The 860 nanosecond, 16 bit computer
features an 8K memory (plug-in expand-
able to 32K), memory parity, memory
protect, bi-directional index register, high
speed multiply and divide, direct memory
access, priority interrupt and ASR 33, The
machine was designed to fill the gap be-
tween the high priced 32-CPU’s and the
lower priced, lower capacity mini-com-
puters. The RC-70 includes a full com-
plement of operational software, with
single pass assembler, FORTRAN IV (ASA
standard), math subroutines, utility pack-
age, and diagnostics.

For more information, circle No. 15
on the Reader Service Card
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“We're looking for the kind of men who can build Comress
into one of the largest data processing firms in the country.”

About six years ago we started with
$2,500 in assets, today it’s $40,000,000;
and in the not too distant future, we ex-
pect to be the largest software house in
the data processing field. When we are,
the people who'll join us this year will
probably be managing their own depart-
ments and hiring many more to staff and
perhaps manage their own groups.

Comress intends to be the estab-
lished leader in the country’s fastest
growing business—computer services.

If this strikes you as ambitious, you're
right. If it strikes you as impossible,
well, maybe you’re not for us and you
might as well stop reading right now.

Where we're going

| think few would argue about the
growth potential of the computer ser-
vices field. So let me dwell exclusively
on Comress.

First of all, we start with a pretty un-
common record. Our average growth in
sales and profits has exceeded 90 per
cent per year since we formed six years
ago. Our staff numbered 200 last year
and will be up to 325 by year end. Our
entire growth has been financed from
retained earnings, and we’ve been suc-
cessful enough to have invested in sev-
eral affiliated corporations — including
Comcet, a new communications com-
puter systems manufacturer; Comnet,
one of the few profitable time-sharing
firms; Computer Microtechnology, an
advanced memory manufacturer; and
Commed, a company using computers
to serve the medical field.

Our services, too, are uncommon.
Initially, we formed the company to de-
velop and market a dynamic simulation
ptogram called SCERT—a simulator that
would allow our clients to compare the
cost, performance and operational as-
pects of any real or conceptual com-
puter system.

SCERT has become so widely accepted
that it has been used by more than 200
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top EDP users and by most major hard-
ware manufacturers in the United States
and Europe.

SCERT also saved its users enough
time to accelerate their need for soft-
ware development. And they sought out
our help. Because of the technical ad-
vantages SCERT and our other propri-
etary systems had given us, Comress
was best qualified to help them plan and
implement their complete data collec-
tion, processing, and communications
systems most quickly and most eco-
nomically.

The future for us

This year marks the introduction of
MINI-SCERT. A package designed for
the medium and small EDP user. As a
result, our client list will grow astronom-
ically. We alone can offer this simulation
program assistance. We're so sure of
this—that we only quote fixed price con-
tracts—how’s that for confidence!

To continue to soar, a company needs
only three things — superior products
and services, a dynamic and expert man-
agement group, and the best people it
can possibly find.

We have a clear lead in our products
and services, a lead that was highlighted
when the founders of Comress, received
the 1968 Small Businessman of the Year
award. We have developed a manage-
ment team that few firms can match—
some of the best regarded, most suc-
cessful men in the industry are part of
that team. And as for our technical staff
—we have a superb group and we're
intent on adding only the best.

An indication of the way our people
view the future of Comress and the
challenge of the work they do, is to look
at our employee turnover records. In
this past year, we had only three profes-
sional people who chose to quit. One
formed his own company, another re-
turned to school, the third joined a com-
petitive firm. Few companies in this or

any industry have employee satisfaction
this great.
The people we need

We’re looking for pros—programmers
and analysts with an absolute minimum
of two to three years experience on third
generation systems. The more systems
variety and experience, the better.

Everyone we hire must be able to
communicate persuasively—in both per-
sonal presentations and in writing.

We have immediate openings in Wash-
ington, New York, Philadelphia, Chicago,
Los Angeles, Pittsburgh and London.
Y/e’ll soon have more in San Francisco,
Houston, Detroit and Atlanta.

The offer we make
You'll start at a top salary; the specific
figure depends on your experience and
background. And you’ll be able to par-
ticipate in our comprehensive stock
option plan.

Full training is provided, and you’ll be
assigned to the group where your back-
ground and experience will show imme-
diate results. We'll work with you for
your choice of follow-on assignments
to develop your professional skills and
meet your personal goals.

Past experience indicates that if
you've got it, in an average of two years
you will be in line for a management
position. Our sustained growth dictates
rapid promotion of our good people to
positionsofincreased responsibility.Your
speed of growth will be fully up to you.

If Comress sounds right for you and
your goals, just send a copy of your
resume to me. I'll see that your resume
is put into appropriate hands and an
interview will be scheduled either in
Washington or one of our branch offices.
Write: Fred C. lhrer, President, Comress,
2120 Bladensburg Road, N.E.,Washing-
ton, D.C. 20018.
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better books

by Dennie Van Tassel

Mr. Van Tassel is the head programmer at San Jose State College,
California. He has been in data processing since 1957, and handles
book reviews for several newspapers in addition to his software
duties. He holds a B.A. in English from the University of Southern
Cdlifornia, and a M.A. in mathematics from California State College

at Los Angeles.

MATHEMATICAL PROGRAM-
MING IN PRACTICE by E. M. L.
Beale London: Sir Isaac Pitman &
Sons, Ltd., 1968, $4.80.

This book is based on lectures
given on a nine-week course on
operational research, run by C-E-I-R
Ltd. While the book only requires
some elementary algebra and a lit-
tle matrix notation, the author does
state that the book is not designed
for anyone who takes a pride in his
ignorance of mathematics.

The first part of the book covers

the conventional material on linear
programming, including the simplex
method, transportation method, dual-
ity problem, parametric program-
ming, and the inverse matrix method.
If this was all the book had, it would
just duplicate many good books al-
ready out on linear programming.
But the author has added a section
on organization of linear program-
ming calculations, which attempts
fairly successfully to show the reader
how to actually set up a linear pro-
gramming problem.

The last part of the book describes
special procedures that go beyond
the simplex method for linear pro-
gramming and are now applied to
practical problems. These include
adding non-linear constraints or a
few integer variables to an other-
wise purely linear programming
problem.

The last part of the book describes
special procedures that go beyond
the simplex method for linear pro-
gramming and are now applied to
practical problems. These include
adding non-linear constraints or a
few integer variables to an other-
wise purely linear programming
problem.

E NN

INFORMATION TECHNOL-
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Reading List

ADAPTIVE CONTROL AND OPTI-
MIZATION TECHNIQUES. By Virgil
E. Eveleigh. McGraw-Hill. 434 pages.

ALGEBRAIC THEORY OF MACHINES,
LANGUAGES, AND SEMIGROUPS.
Edited by Michael A. Arbib. Academic
Press. 359 pages.

COMPUTERS AND COMMUNICA-

TIONS—TOWARD A COMPUTER -

UTILITY. Edited by Fred Gruenberger.
Prentice-Hall Inc. 219 pages. $10.50.

FINITE-STATE MODELS FOR LOGI-
CAL MACHINES. By Frederick C.
Hennie. John Wiley & Sons, Inc. $18.50.

MANAGEMENT OF AUTOMATIC
DATA PROCESSING SYSTEMS. By
Marvin M. Wofsey. Thompson Book
Company. 200 pages.

MATRIX THEORY. By Joel N. Franklin.
Prentice-Hall Inc. 292 pages.

RECOGNIZING PATTERNS: STUDIES
IN LIVING & AUTOMATIC SYS-
TEMS. Edited by Paul A. Kolers and
Murray Eden. Massachusetts Institute
of Technology. 237 pages.

THE TRANSITION TO ON-LINE COM-
PUTING. Edited by Fred Gruenberger.
Thompson Book Company. 209 pages.

USE OF COMPUTERS IN ANALYSIS
OF EXPERIMENTAL DATA AND
THE CONTROL OF NUCLEAR FA-
CILITIES. Bernard I. Spinrad, Coor-
dinator. Available as CONF-660527
from Clearinghouse for Federal Scien-
tific and Technical Information, Na-
tional Bureau of Standards, U.S. Depart-
ment of Commerce, Springfield, Vir-
ginia. $3.00.

PROGRAMMING SYSTEMS AND LAN-
GUAGES. Edited by Saul Rosen. Mc-
Graw-Hill. 730 pages. $12.50.

CONVERSATIONAL COMPUTERS. By
William D. Orr. John Wiley & Sons. 227
pages.
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FIRM, by John McLaughlin. Dow
Jones-Irwin, Inc. Homewood, Illi-
nois, 1966. $6.50.

Compared to a clerk performing
elementary arithmetic operations 2
computer is ten million times faster
and has a cost of 1/100 of 1 percent.
The first industrial revolution elimi-
nated manual labor with the use of
energy-producing machines, and
John McLaughlin, the author, pre-
dicts that the second industrial revo-
lution could bring about the elimi-
nation of work altogether. McLaugh-
lin bases this prediction on the fact
that within the United States well
over 90 percent of the effort of the
productive capacity of the economy
is in information processes. The
revolutionary aspect of the elec-
tronic information machine is that it
has the power to reduce the cost of
these operations by a factor of more
than 100 to 1.

The author makes several other
predictions, such as: The small bank
cannot long survive since the major
effort in their business is the process-
ing of information and a larger bank
is usually much more efficient.
Whole industries have become
dominated by information process-
ing, such as: banks, warehousing,
and research.

The author feels that economical
efficiency should be the main goal
of computer-oriented efficiency. Mc-
Laughlin even expresses the unusual
opinion that education and research
should be given a lesser emphasis
than economical efficiency.

The author has done a lot of re-
search for this book. He uses spe-
cific examples ranging from super-
markets to Volkswagons to support
his views.

Although the book has much non-
technical information on the effect
of modern information processing he
offers little advice on industrial sur-
vival except that bigness seems to
be the most common defense.

DIGITAL COMPUTING: FOR-
TRAN IV AND ITS APPLICA-
TION IN BEHAVIORAL SCI-
ENCE, by Richard S. Lehman &
Daniel E. Bailey, New York, Wiley
& Sons, Inc. 1968.

This book is an introductory book
to FORTRAN 1V, but is different
than most books of this type in that
it was written for the behavioral
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YOUR FUTURE IS HERE . . .

. . you are an experienced

has maintained pace with

Computer Programmer or
Systems Analyst;
. . . You want to join an ex-
panding organization which
the progressive develop-
ments in the art of Computer
Processing;

. . . you have the talent re-
plication systems design and
such as the 1401, 7080,

quired for software and ap-
programming on equipment
360/65 using O/S with MVT
programming in Cobol, For-
tran or Alp;

. . you are interested in
your growth and potential . . .

YOU SHOULD CALL MR. WALBERT COLLECT
Phone: (314) 268-6960

CONCERNING
COMPUTER PROGRAMMER
AND

SYSTEMS ANALYST

POSITIONS PAYING UP TO
$10,203 TO START!

RELOCATION EXPENSES PAID

U.S. ARMY AVIATION
SYSTEMS COMMAND

Attn. Civilian Personnel Office

12th & Spruce ¢ St. Louis, Mo. 63102

An Equal Opportunity Employer
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scientist instead of the mathema-

PROGRAMMERS tician or engineer.
The book has twenty-nine FOR-
BOLD CHALLENGES TRAN programs in the text along
I with numerous smaller examples in-
IN DATA PROCESSING! cluding flow charts which illustrate
_ The name of the game is “Do a better programming techniques of interest
lob—tfastert’ We play it all the time at | | {5 the behavioral scientist. The book Fasts
rmy Air Force Exchange Service—the ) ¥ Efficient,
civilian organization which serves the s a gOOd text for those that wish to e Programmers confidential
ﬁrm'e'd Forces personnel through “PX" and piCk up an additional program lan- service to
better EDP information o Inpreve.oor pet | | 8U2ge for occasional use such as ESNC e ol
formance in retailing! COBOL programimers. positions in
the fleld
If you enjoy a challenge, and the op- MANAGEMENT OF AUTOMATIC e D.P. ofedc:c
portunity to show what you can do with DATA PROCESSING SYSTEMS Management processing.
e.xcellcm equipment and professional asso- by Marvin M. WOfSey. Thompson Call,. \.'vrife
:l::hvsv,.y::.rd:oufe to success may be with Book Company, Washington, D.C. :; ::‘s:f one
1968. CLIENT offices.
While this book is primarily in- COMPANIES  Data

COMPUTER tended for senior managers of com- ASSUME :{:::::‘9,
panies, including managers of data OUR FEE since 1959.

P ROGRAMMERS processing, programmers and sys-

tems analysists will also find that this Computer Personnel
book offers them some interesting Agency, Inc.
You'd be writing specific programs to reading For WOfSey is writing for
organize and process our management in- i

formation by the most rapid and mean- the informed reader and does not LORNE EVJE
ingful methods. bell;bor t}ile obvious for the genelilal 12 Geary Street

Our EDP division is fully equipped with PRDUG The book ance,ntrates on the San Francisco, Calif. 94108
360 MOD 20/30/40 Disk/Tape/Card sys- | | problems of organization and com- Phone: 982-0840
tems using ALC or COBOL, and staffed with munication and explores the desired NATIGH D D AT bR B eECSING
real professionals who know how to use shas OPPORTUNITIES
iy characteristics of upper level people

in data processing.
$9 00 10,000 Subjects explored in this book are
’ 0'_$ ’ presented to the reader concisely in | (NN

he following ch headings: Ob-
You'll need a degree in computer sci- ;eCeti‘:)eso:)‘?nl%aiaagiiie;;?né?g(s)rgan' nl‘uul‘ammers . a"a|v3|s

ence or its equivalent, plus at least one ization’ S_eleCtion of Personnel, 'SyS-
year of 360 experience. tem De51gn, External Relations,

In addition to a good starting salary, Tl:alnlng’ COStS’ Review and Eva.lu-
you'll receive outstanding fringe benefits, ation Outlook. Mr. WOfseY beglns
including life insurance, family coverage with a brief look at trends in data

in our hospital-medical-surgical plan, lib- 2 :
eral vacations, sick leave, retirement pro- PROGoSIINg durlng the last twenty

grams, and opportunity for advancement ears. He cites that in the 1950’s the

an:i p;(omv?llio:lppﬂ;roughyouf ofur wor.lcll‘\_ﬂido grimary objective of automatic data NATIUNWIHE PUSITIUNS
. ';,":J s sl ;:;;’J‘:I"; ,’:r"'g:::' ':: processing was usually reduction of FHI]M $7 l][”] '”] $25 [”]I]
sonal growth! clerical costs; but now data proc- ) ]
essing has become a tool to revolu- | ALL FEE PAID

tionize management methods. SOFTWARE DEVELOPMENT

If you qualify, AIRMAIL your resume, The merits of selection of person- SCIENTIFIC PROGRAMMING

Relocation expenses will be paid.

which must include SALARIES EARNED, to: nel from within a company as com- = REAL TIMES SYSTEMS
pared to the advantages of selecting | = BUSINESS SYSTEMS
MR. M. W. CARTER personnel from without the company | = COMMERCIAL PROGRAMMING
DEPT. 4-S are given in one chapter. The real | = MANAGEMENT INFO SYSTEMS
question being discussed is whether
ARMY AIR FORCE it is better to select people who | Send resume, in confidence, with present salary

EXCHANGE SERVICE know the business but not the com- | @nd geographic preference.
puter, or people who know the com- | FREE: CAREER OPPORTUNITIES BULLETIN

3911 Walton Walker Blvd. puter but not the business. For a complete listing of outstanding positions
. : . with national companies circle subscriber reader
Dallas, Texas 75222 The subject of communications card using home address only. No obligation.

and its relationship between the data

7 1 processing department and other de- \’f ! 1’4,
(You will be contacted within partments within a company is La Salle Associates

two weeks.) DEPT. A

treated in the chapter, “External Re-
719 N. 25th STREET, PHILA., PA. 19130

lations”. Also given are methods and

Equal Opportunity Employer philosophies of decision influencing, MR R R
hints on how to instigate coopera- For more information, circle No. 17
on the Reader Service Card
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tion, allay fears, and how to educate
people not only so they can furnish
better input data but also so they
can be helped to obtain more effec-
tive uses of data problems. All of
these topics are almost universal
problems in data processing.

One of the most interesting sec-
tions in the book deals with the es-
tablishment of methods to review
the overall effectiveness of a data
processing setup. Suggestions are in-
cluded on how to select a review
committee as well as desirable ob-
jectives. A sample review helps com-
plete this section.

The author closes with an out-
look, summary and an outstanding
bibliography which will be of some
value to anyone desiring to do fur-
ther reading on any ot the topics
mentioned in the book.

COMPUTERS AND COMMUNI-
CATIONS—Toward a Computer
Utility. Edited by Fred Gruen-
berger. Prentice-Hall. 219 pages.
$10.50.

Many of the leaders who have
shaped the computer utility concept
are represented in this book which
was built from a collection of papers
which were presented at a Compu-
ter Communications Symposium,
jointly sponsored by Informatics Inc.
and UCLA in 1967.

The articles are very easy to read
and cover a wide spectrum of po-
tentials and problems concemning a
computer utility. Among the prob-
lems discussed are true costs, mo-
nopoly, regulation, public welfare,
privacy and protection, software and
hardware requirements, social impli-
cations, Federal regulations, and
marketing.

The main concern of the book is
the role of the computer utility in
business, education, medicine, and
in governmental services. This book
will provide both fascinating and in-
formative reading to those who are
interested in the possibility of a com-
puter utility.

THE TALE OF THE BIG COM-
PUTER by Olof Johannesson.
New York: Coward—McCann, Inc.
1968. 126 pages. $4.00.

The tale here is the history of
computer evolution as told by a big
nameless computer several compu-
ter generations from now. The book
is both interesting and humorous
and offers the views of the author on
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WCP DID NOT INVENT Callahan offers

CHANGE. you more than a
WE INVENTED

were
NEWN.

AVERAGE SALARIES TELL

YOU NOTHING
We know about changes within Now you can determine exactly how you
the computer industry: New systems, compare with your contemporaries. This

jew eqU|pme.nt, new technology. FREE booklet lists typical backgrounds of
That's why we invented WCP NEWS: all professionals in the EDP field. This

a communications medium to confidentially : : 2
inform data processing includes their year of graduation, types

management of people who want of experience, present salary and bona
to make changes. fide accepted offers.

We would like you to see WCP NEWS.
Send for a free copy.

CALLAHAN CENTER FOR
COMPUTER PERSONNEL
W INFORMATION SYSTEMS 1819 JFK Bivd., Suite 41 ) 5
CP PERSONNEL RECRUITING - A R

AND CONSULTING PHILADELPHIA, PA. 19103

Phone: (215) 561-1950

An agency affiliate of Western Operations, Inc. H 3
15) 981-1131 " &

For more information, circle No. 18
on the Reader Service Card
For more Information, circle No. 21
on the Reader Service Card
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computer project
coordinators

systems analysts
programmers

Allis-Chalmers, a progressive, internationally known manufacturer,
offers challenging assignments for project leaders, systems designers
and programmers.

These positions require a college degree plus successful previous
experience in one of these commercial computer system applica-
tions: Finance, Marketing, Manufacturing, Administration (Employee
Systems, Telecommunications, Project Networking, Inquiry), Engi-
neering, Accounting.

Qualified candidates can experience the satisfaction of participat-
ing in propelling a good company into a great company while en-
joying an excellent salary, fringe benefits, and growth opportunity.
Send resume in strictest confidence to:

Richard M. Bird, Corporate Systems
Allis-Chalmers, Box 512
Milwaukee, WI 53201

LN\ ALLIS-CHALMERS

An Equal Opportunity Employer
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BUSINESS SYSTEMS ANALYSTS

AND PROGRAMMERS

Junior and senior level positions available for
systems analysts and programmers who

have several years’ experience in any of the
following areas : engineering specifications,
bills of material, engineering change control,
inventory control, production planning,
quality control, cost determination, cost
control, payroll, accounting.

Prefer degree in business or related disciplines
and experience in multi-programming,
direct-access storage, disc files or large-storage
media and thorough knowledge of COBOL.

Progra

ngineers

NCR Los Angeles
offers you fourth-generation
opportunity today

SYSTEMS ANALYST ENGINEERS
Junior and senior level positions
available for ENGINEERS, ANALYSTS and
PROGRAMMERS who have several
years’ experience in any of the following
areas :

Systems analysis and evaluation of
business systems. Selected applicants
will determine and participate in

the establishment of either small
processor systems or a large multi-
processing system.

Study and development of on-line
systems in business data communica-
tion environment.

Evaluation of multi-programming,
multi-processor time sharing systems
using simulation techniques.

ADVANCED DEVELOPMENT
ENGINEERS

Positions available for senior
MECHANICAL and ELECTRONIC
engineers with strong experience in
high-speed mechanisms and mechanical,
hydraulic, and electro-mechanical
mechanisms.

Also senior level positions in logic

and circuit design for engineers with
knowledge in MSI and LS| circuitry

for fourth-generation computer systems.

These positions require BSME/BSEE and
five years’ related experience.
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SOFTWARE PROGRAMMERS

To design, code, de-bug and document
operating systems software or on-line
executive software modules. Prefer
degree in business or a science discipline
and/or experience in systems
programming.

NOW INTERVIEWING

Interviews are now being held for

these positions, all of which are
currently open. To schedule an appoint-
ment in your area or in Boston

during the Spring Joint Computer
Conference, May 14-16, please

send a detailed resume, including
salary history, to Jerry Hill

at the address below.
NCR|

The National Cash Register Company
ELECTRONICS DIVISION

2873 West El Segundo Boulevard,
Hawthorne, California 90250

An equal opportunity employer

the evolution of future computer
systems.

The author knows quite a bit
about computers and their potenti-
alities. Information systems, CAI,
computerized factories, and compu-
ter wrist apparatuses are just some
of the subjects covered by the au-
thor. The author accurately portrays
present accomplishments and then
smoothly covers their historical de-
velopment into the future.

The book has a great deal of hu-
mor and social criticism in it be-
cause the tale is told by a computer
which gives a rather condescending
but accurate description of man’s
shortcomings.

Man is described in an ethnocen-
tric manner that is, in comparison to
a computer. Thus man’s ability to
solve mathematical problems is
highly valued and man’s ability to
use fire is downgraded. The compu-
ter ranks man’s inventions of elec-
tricity and radio as his most impor-
tant accomplishments since they
paved the way for computers.

Time is recorded in nano-seconds
and starts at the end of B. C. (Be-
fore Computers). In describing the
present age the author states that
violence had largely been abolished
except among gangsters, politicians,
and soldiers.

Because of their inability to sur-
vive change and overcome their im-
practicability, big cities are com-
pared with dinosaurs. With the ad-
vent of mass information systems
and modern transportation, big
cities were no longer necessary.

Olof Johannesson presents the fol-
lowing rather amusing version of
how governmental bureaucracy op-
posed all measures to eliminate it-
self and be replaced by a computer
but at the same time fell further and
further behind in its decision mak-
ing. Since most of the efforts of the
bureaucracy were directed in main-
taining their positions it was forced
to keep delegating more and more
responsibility to the computer and
was finally replaced automatically
by the computer. The bureaucracy
made a desperate attempt to retain
power, but as none of the members
knew how to program a computer
the attempt failed.

This book offers astute reflection
of both the present and future
growth of computers and should
prove very interesting, enjoyable
reading. =
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PROGRAMMERS, ENGINEERS, SYSTEMS ANALYSTS

ADVANCEMENT OPPORTUNITIES

OF YOUR CHOICE

If you are interested in exploring advancement

opportunities in a personal and confidential man- s

ner contact us! We will bring our client companies Visit Us
to you, offering you advancement opportunities of
your choice both locally and nationally. We repre- In Boston

sent over 150 companies from coast to coast with At the Statler-Hilton Hotel
no fees or charges to you.

During SJCC
During the last three years we assisted over 5,000 9

programmers, engineers and systems analysts in their qu 14-1 6, 1969
search for advancement opportunites. The oppor-

tunities were at all levels with starting salaries from 10 A.M. to 10 P.M.
$10,000 to $30,000. We visited over 30 cities to

bring our client companies to you.

How does our service work? After you contact us
we will evaluate your qualifications and refer you
to our select clients—minus your identity. When in-
terest is expressed we will contact you to review
the companies and their opportunities. An appoint- INTERSTATE
ment of your choice and convenience will be estab- STAFFING
lished, most likely in your locale since we will be
visiting eighteen cities in the next ninety days. CENTERS
Contact us today and we will introduce you to :
opportunity tomorrow.

We will visit the following cities: Please send me information.
[] BOSTON [C] ATLANTA [C] DAYTON
[ ] NEW YORK [ ] HUNTSVILLE [] MINNEAPOLIS

[] PHILADELPHIA [ ] NEW ORLEANS [ ] DALLAS

[] BALTIMORE [ ] TAMPA [] HOUSTON

] WASHINGTON[ ] COCOA BEACH[ ] LOS ANGELES

[] PITTSBURGH [] MIAMI [] SAN FRANCISCO [ (area cone) ST

INTERSTATE STAFFING, INC. / Barclay Building / Bala Cynwyd, Pennsylvania 19004
T A A M0 T W S N | 5 0 e 7 1L Y S RO

For more information, circle No. 19 on the Reader Service Card
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CLASSIFIED

market place o

[ ]
in
where you can

reach 125,000 I SOftwa’re a'ge

programmers, mathematicians,
analysts and EDP managers.

CLASSIFIED ADVERTISING

Non-Display Classified: For firms or individuals offering commercial prod-
ucts or services, 75¢ per word (including name and address). Minimum
order $7.50. For Blind Ad Service, an additional $10.00. For ‘‘Positions
Wanted" Ads, 55¢ per word (including name and address). No mini-
mum. Payment must accompany copy except when ads are placed by
accredited advertising agencies. Frequency discounts: 5% for 6 months;
10% for 12 months paid in advance.

Display Classified: One inch by one column, $70.00. Column width 2V, ”.
Photographs accepted for an additional $20.00. Advertiser to supply
all photo, art, cuts, or camera ready copy.

General Information: One inch display Help Wanted and Employment
Services ads will be accepted in the classified section. Employment ads
%4 page or more will appear run of book, will be keyed to the resume
form in back of publication, and will qualify to free daily resume service.

Closing Date: 1st of preceding month (for example, May issue closes
April 1st).

Send order and remittance to: Classified Dept., SOFTWARE AGE, P. O.
Box 2076, 2211 Fordem Avenue, Madison, Wisconsin 53701.

software age
P. O. Box 2076 * 2211 Fordem Ave. * Madison, Wis. 53701

CLASSIFIED ADVERTISING ORDER FORM

Please refer to the above information for complete data concerning terms, frequency discounts,
closing dates, etc. Cash with order.

1 2 3 4 5

6 7 8 PRI 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 f 33 34 35

I @ 55¢ (Reader Rate)
senen. ol Words = $
| @ 75¢ (Commercial Rate) |

____ Include Photograph @ $20.00 additional (Display Ads Only)

O Run Ad Blind $10.00 Insert __time(s) Total Enclosed $§

NAME LIRS

ADDRESS,

CITY. STATE ZIP.
Signature.

WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York)
counts as one word each. Zone or Zip Code numbers not counted. (Publisher reserves right to omit Zip
Code if space does not permit.) Count each abbreviation, initial, single figure or group of figures or
letters as a word. Symbols such as 35mm, COD, PO, AC, etec., count as one word. Hyphenated words
count as two words. e
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The Classified Ad Department

HELP WANTED

PART TIME PROGRAMMERS/ANALYSTS with
COBOL experience in such areas as manage-
ment information systems, inventory control,
accounting, personnel, or general manufacturing
or information retrieval applications. Degree not
necessary. All work will be corresponded through
the mail on high contract rates, Send brief
resume to Box SA-401, Software Age, P. O. Box
2076, 2211 Fordem Ave., Madison, Wis, 53701.

EMPLOYMENT AND SEARCH
COMPANIES

PROGRAMMERS 360 COBOL

Jrs. $8-10M, Srs. $16-22M, Intermediates $10-15M

Contact R. Lowy who has had 10 yrs. exp. in

programming & systems. We specialize in data

processing placements. Resume not necessary. Co.

pays entire agency fee plus travel expenses.
ERIN EXECUTIVE AGENCY

132 W, 34 St., New York, N. Y. 10001

Phone: (212) 594-8296

e s e e R e M |

We have been placing B.S., M.S. and Ph.D.

SCIENTIFIC PROGRAMMERS |

in fee paid positions throughout the U.S.
since 1959. Send resume today or request
confidential application. We are graduate I
engineers, working full time . . . for you. |
ATOMIC PERSONNEL, INC.
Suite F2, 1518 Walnut St., Phila., Pa. 19102
AN EMPLOYMENT AGENCY FOR ALL TECHNICAL FIELDS

—— . — —— ——— — —— ]

[—————

DATA PROCESSING POSITIONS
IN THE SOUTHWEST

Contact:
DATA PRUCESSING CAREERS
Richard Kemmerly, Suite 1109, Stemmons
Towers West, Dallas, Texas 75207. 214/
637-6360.

PROFESSIONAL SERVICES

CONSULTANT: Excellent experience designing,
programming, debugging and documenting
commercial applications. Hourly or job basis.
Box 11-H, 272 First Ave., N.Y.C. 10009.

CONTRACT PROGRAMING in PL/I or IBM 360
Assembler BOS or DOS. Also, 1401 and H200
programs rewritten for 360. Full documenta-
tion. Advanced Systems Analysis and Pro-
graming, 4221 East Thompson Road, Indian-
apolis, Indiana. Phone (317) 786-0021.

PRODUCTS

ADD / SUBTRACT 6-DIGIT HEXADECIMALS in
seconds with 100% accuracy. The pocket
HEXADDER, $15. Free brochure from HEXCO,
Dept. SA, P. O. Box 55588, Houston, Texas
77055.
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The Source Edp
Computer Salary Survey and

Career Planning Guide
1969 Edition

The all new 1969 Edition of Source Edp's Computer essing development within major industrial
Salary Survey and Career Planning Guide is now classifications including user and non-user
available. This comprehensive 20-page report con- industries.

tains up-to-the-minute information vital to every * For the first time, an examination of the tech-
computer professional. Subjects include: niques and stratégy in career planning.

* The annual Source Edp Survey of Computer All of this information has been compiled and edited
Salaries broken down by 28 separate levels of by the people at Source Edp —the largest nation-
professional and managerial classifications wide recruiting firm devoted solely to the computer
ranging up to $75,000. field. To receive your free gopy ofSthe 196% %dition

. i i : of Source Edp’s Computer Salary Survey and Career
éocn?;nup:;erheemn.;ll\(/grarz‘rézltyzlsp%frtcuunril;?gst i Planning Guide, circle the reader inquiry card. Or,

: to speed delivery, write directly to the Source Edp

e For the first time, a study of information proc- office nearest you.

WE'LL BE LOOKING FOR YOU AT THE SJCC.

Source Edp people will be on hand at the SJCC in Boston
totalk withany interested computer professionals. You'll
find us at the Sheraton Plaza Hotel. Or you can call (617)
227-8125 for an appointment.

Stop by and pick up your free copy of the 1969 Com-
puter Salary Survey and Career Planning Guide.

Atlanta—William S. Barnett, 11 Corporate Square (404) 634-5127

Chicago—David B. Grimes, 100 S. Wacker Drive (312) 782-0857

Dallas—Paul K. Dittmer, 7701 Stemmons Freeway (214) 638-4080

Detroit—Charles C. Walther, 2990 West Grand Blvd. (313) 871-5210

Los Angeles—Wayne G. Emigh, 3470 Wilshire Blvd. (213) 386-5500 s o u rc e e
Minneapolis—Fred L. Anderson, 801 Nicollet Mall (612) 332-8735

New York—Edward R. Golden, 1414 Ave. of the Americas (212) 752-8260

San Francisco—Richard 0. Clark, 111 Pine Street (415) 434-2410

For more information, circle No. 20 on the Reader Service Card
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beyond

Opgj dlz”g// .. Mellonics staff members
are defining the next gen-

/ eration of large-scale informa-
/ tion bandling systems. Our

PP . present major activity is the design

and development of advanced data

system software for the Air Force;
current openings are for analysts and pro-
grammers with two or more years’

/ experience in 0S/360. Emphbasis is on:

® OS internals assembly language programming,
including a knowledge of system functions in
such areas as job management, task supervisor, 10S
(including support for non-IBM peripherals),
and data management techniques; and

® OS externals, such as PL/I applications programming,
application of system utilities, system maintenance, and
familiarity with system generation tasks.

/ These openings are for specialists in these areas, but we would
also like to talk with those who bave senior, across-the-board expertise.

Mellonics, the computer software arm of Litton Industries, bas
an enviable record of past achievements in large-scale, real time systems
design. Current projects cover the spectrum of systems and applications
from advanced space programs to man/machine communications.

For prompt, professional consideration, send your resume to our Industrial
Relations Manager, Russ Kiessig, at division beadquarters: 1001 West Maude Avenue,
Sunnyvale, California 94086. Or better yet, see us at the Spring Joint in Boston.

Mellonics Systems Development Division

LITTON INDUSTRIES

An Equal Opportunity Employer
U.S. Citizenship Required
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software age T

IN
CONFIDENTIAL INQUIRY SOFTWARE AGE
Your original copy of this form will be retained at the offices of SOFTWARE AGE and MAGAZINE

will be used for no other purpose than to notify the specific firms which you have
checked (on the reverse side) of your interest.

TYPE OR PRINT CLEARLY FOR PHOTO REPRODUCTION
JOB DESIRED:

List computer hardware knowledge (names of systems, tape, disk, terminals, etc.):

Programming specialties and years of experience (commercial, scientific, theoretical, experimental,
analog, etc.):

Systems programming on which you have had development experience (compilers, assemblers,
executives, monitors, O.S., etc. Indicate for what computer):

Programming languages used and extent of experience (COBOL, FORTRAN, etc.):

Applications programmed (aerospace, banking, insurance, math subroutines, compilers, etc.): ___

Systems analysis experience (card design, flow charting, operation analysis, etc.):

EDP management experience (include years and number of people reporting to you):

SALARY: DATE OF AVAILABILITY:
(current) (desired)

EDUCATION: Indicate major as well as degree unless self-explanatory.

Degrees

Years

Schools

EMPLOYMENT: Indicate present employment and previous jobs below.
Employer
City

Years to. to to
Title or
Function

Name Age

Home Address Home Phone

U.S. Citizen?

(city) (state) (ZIP code)

Security Clearance Location Preference

Marital Status

software age

BE SURE YOU HAVE CHECKED ON REVERSE SIDE MAGAZINE
THE COMPANIES YOU WANT TO SEE THIS INQUIRY. P.O. BOX 2076
PUT FORM IN STAMPED ENVELOPE AND MAIL TO: 2211 FORDEM AVE., MADISON, WIS. 53701

ApriL, 1969
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check yvour interests here

Fill in the confidential inquiry form on the other side of this
sheet. This form provides all the information advertisers re-
quire to screen applicants. If further information is desired, vou
will hear from the advertiser direct. Then, check below the
boxes of those companies to which you want copies of your

Page
el 2l A halmers st i iae s i SR e st B 55
[0 2. Army Air Force Exchange Service ............... 54
E72 80 AnerbachtCorp. i okt B v o RN L s 3rd Cover
O 4. Blue Cross—Blue Shield ........................ 16
O 5. Booz-. Allen Applied Research Inc. .............. 34
(2505 BurtonghetiCorp:iots Al zh Ml fulal S g B et 21
R R S 2 6] F il S 6 R oS e e e o TG R 46
@8 CollmsiRadio €. v S0 il as i S 40
[t 92 i Comress = ate & s il L SEss i LR LA 51
) =1 02 CondustangCarpak: 1150 0 ok d e 22
W51Y. "Elactronic i Associates Ine. . (s e i i Ao s 39
[ 12. First National Bank of Chicago ................. 12
[ 13. General Electric Co., Information Service ........ 37
£ 14. Hartford Insurance Group . ........cecceeeeseeses 25
[0 15. Honeywell, Inc., Electronic Data Processing Div. .. 18
[=1%1:8: ) Household “Finance \Corps . .00 s vhs i ii is 38
[0 17. Hughes Aircraft Co., Ground Systems Group ..... 24
A8 SIBM@orp;: i dadin s oty D T Il e A L 29
[J 19. Litton Industries, Mellonics Systems Development
1D (RS e S P B O R 60
[0 20. Lockheed—California Co. ...........c0vunuren... 23
[0 21. Lockheed-Electronics Co. .........covovvueennnn. 14
O 22. Lockheed Missile & Space Co. ..........ooovunn. 30
[J 23. National Cash Register, Electronics Div. ......... 56
5245 Pratt it Whitney. Afreraft. o, -2 bl i L Er gl 44
[J 25. Raytheon Co., Equipment Div. ............ 4th Cover
IR0 RE UG LS r i) g el Ve gl s e 3
)27. Scientific. Data. 'Systems: . .l Sl haans iy 36
5] 28, SiKorsky sATreralfts hsUs ey el M S 0 iR 5 L 15
[0 29. Singer-General Precision, Inc., Link Div. ........ 9
(E8 30,3 SRR W Systems: Group -4 67 T st i eas Sl i 38
[ 31. U.S. Army Aviation Systems Command .......... 53
[El3 2 UnivaceCarptll fiees s b b r s it ii i o8 T e 26 & 27

form sent. Mail to SoFTwARE AGE, P.O. Box 2076, 2211 Fordem
Avenue, Madison, Wisconsin 53701. (Please do not send us
your own resume. We will only process this form. A new form
must dlsu; filled out for each issue in which you are answer-
ing ads.

Page

Ei83nnVitroslinhoratories 7 o4 <. /5y s it Sro it o R 10
[] 34. Westinghouse Information Systems Div. ......... 41
B 2 o ARy Tt O o o R TCRN o i e S N SO A BT S 31

EMPLOYMENT AND SEARCH AGENCIES

36. American Computer Personnel .................. 11
37. Callahan Center for Computer Personnel ........ 55
380 GareerCenter: . o rik el e air S i e SOk e 47
39. .Computer Gareexs; INe. s il otk cGidla Vsisialaiats s e ats 11

40. Computer Personnel Agency, Inc. ............... 94
41. Computer Personnel Consultants, Inc, ............ 45
42. Data Management Services, Inc. ................ 11
43, ‘Drew Personnel i ABenCY, ./ iz oiid o vislsnsos aisats e ots 34
44. Robert Half Personnel Agencies ................. 38
45, Input, IR s ol Sl Th b s S e o e 23
46 Interstate. Stathng®Ine, /s oo B oot il B8y L i 57
47. Everett Kelley Associates, Inc. ...........cc0uunnn 34
48: 1T aSalle SASSOCIAtes i INC: s <o ois sleiaieis ne visiiofs niel o 54
49, Lawrence Personmel s .oy c it e Sk sis v s ae o 34
50. Management Scientists, Inc. ...........c.c0c0u.n. 46
51. National Manpower Register ............. 2nd Cover
D% SRS NVIPUS CEVICRE o ¥5iaks v aions lava) sl aress asrh toeie 3 olazarele 25
53.: ShemdantASsoriates] o' ch & 5.0 s ot e it 45
SeESonreet BRI Rkt o i o S S I (S a e 59
55. WCP Information Systems Personnel ............ 55
56. Welles Recruiting Systems, Inc. ................ 23

) ] [l Tl oo o (R ] TS (o T T e [ ]l < ] T [ e o [ e )

PRODUCTS AND SERVICES
(Use Reader Service Card)

Anahein  Publshing Cou i il 3t el wal s v s e siens 4
BoxaSAB 02 s R o o S DR alehe st T s oY e U5 Sl ot ol 46
Software Age Resume Center ..........ccc0veeuvenenns 6
Software Svstems Divi: 2ol TN TN T sl G a8 45
Visual Control Associates ......cecevevectioeeessoaiionas 14
John: Wiley, &i.Sons 5. o rvisre duis, skl 8t R S0 ety 49

Prime Experience in What Industry My Specialty

[J Technical Degree [0 Non-Technical Degree

[0 I do not now receive S/A. Please enter my FREE subscription.

...............

I.V.a'n.xé ....... eesaee evecvvesssesssense S. t.reét Add;e'ss .......
Clty ............................ o' eusierel Sl e .Si:a.t.e ........
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---------------

[0 I Have Analog/Hybrid Experience
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[0 No Degree
P. O. Box 2076
2211 Fordem Avenue
Madison, Wisconsin 53701
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