
L 4Cr? ..)'=' ,3 
l 1lH l_/1 C!:Y 

s T T c c I- I I \' s l . I- I j-' H I s 
s 9 K 3 v1 1\ c fl "r c n / F 
I i:.: ~ -1 Is T 



PROGRAMMERS 

Even if 
you overlook 
its being 
the most 
advanced 
facility of 
its kind 

... you shouldn't overlook the things you could do at RCA MARLBORO 

RCA Marlboro is a new kind of 
facility, designed to help create 
computer equipment that's far 
ahead of its time. There are 
openings at various levels in 
our New Product Line Systems 
Programming area. We are 
seeking experienced people who 
are ready to assume responsible 
leadership positions in 
interesting areas. 

Architectural Systems 
Will serve as group leader, to 
develop overall architecture of 
new systems, specifications for 
hardware-software interfaces, 
working with software 
implementation groups. 

I/ 0 Control Systems 
Will be responsible for 
implementation of device-oriented 
software modules, related to 
input/ output and data 
management aspects of modern 
computer systems. 

Executive Systems 
Will be responsible for a group 
effort in developing and 
implementing significant portions 
of a modern operating system 
for a multiprocessor, time 
shared computer system. 

Diagnostics 
Will have responsibility for 
devising and implementing 
On Line Diagnostics. Duties will 
include fault location, 
reconfiguration and restart 
in multiprocessor environment. 

If you have the right background , 
and feel that you could lead 
or be a significant contributor 
in one of the activities described 
at left, you should investigate 
the opportunities at 
RCA Marlboro. 

To arrange an interview, send 
a resume to Mr. D. J . McPhee at 
RCA Computer Systems Division, 
Dept. SA-5, 200 Forest Street, 
Marlboro, Mass. 01752. We are 
an equal opportunity employer. 

See us at SJCC in Atlantic City. 
Call during the Convention 
(609) 345-5082 or 345-5772. 
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EDITORIAL 

TIME-SHARING 

FACES THE 

EXPANSION YEARS 

Emerging from a minor position two years 
ago to become the EDP industry's fastest grow
ing segment, time-sharing receives the focus of 
Software Age's feature editorial in this issue. 
Its expansion years are expected to follow 1970 
sales of about $250 million (double 1969 vol
ume) to a projected $2 billion-plus by 1975. 

Where and why will this growth occur? 
Author T. F. Droege provides an overview in 
"Interactive Computer Power for Decision Mak
ing and Problem Solving," beginning on page 
eight. His suggested applications, as a physician 
using a terminal for a qualitative diagnosis from 
a central data bank may not be so far distant 
... with the development of programmed "pack
ages" and conversational time-sharing modes to 
directly involve the non-professional EDP user. 

Two special interest areas of time-sharing are 
also editor i a 11 y featured in this issue: time
sharing performance measurement and software 
security. Author A. D. Karush concluding his 
three-part series has emphasized that the goal 
of measuring and evaluating time-sharing sys
tems must be as important to the EDP profes
sional as creating newer, larger, and more pow
erful systems. Author H. K. Mintz tackles the 
problems and solutions of Software Security, 
complicated by the growing use of rei:note ter
minals (and points out its importance with one 
case of "lost" information valued at $5,000,000)! 

As time-sharing enters its greatest expansion 
years, there remains the challenges of adequate 
time-shared software and a closer definition of 
user objectives with time-share capabilities. 
However, we believe time-sharing in the 70's 
will underscore IBM Chairman Watson's recent 
description of the EDP industry as " ... still in 
its formative years and has almost limitless 
potential." 
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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 PROB
LEMS for this feature. If your problem in 
FORTRAN programming is selected for 
use in this feature, you will receive $50.00 

TROUBLE-TRAN'S Objectives: 

1. To have fun. 
2. To promote USA Standard FORTRAN 

by pointing out differences and in
consistencies of existing FORTRAN 
Compilers. 

3. To alert programmers to the physical 
limitations of hardware. 

If you are looking for an excuse to learn the· hexadecimal system 

this is it! 

Problem 25: HEXADECIMAL DIVERSIONS 

A favorite problem in mathematics is to use the digits 1 through 9 

in different combinations that equal 100. The problem is simple 

if all the mathematical symbols are allowed. However, the solu

tion becomes much more complicated if only the plus and minus 

operators are used, and the digits have to appear in ascending or 

descending order. The following two sets of solutions illustrate this 

problem. Only five solutions are shown in each set, but the total 

number is 12 solutions in the first set and 18 in the second. 

For this problem, you are asked to use the hexadecimal digits 

123456789ABCDEF, inascending or descending order using only 

the plus and minus operators to generate equations that equal 

hexadecimal 100. 

The prize of $50.00 will be awarded to the person with the best 

program for solving this problem. All entries must be postmarked 

prior to June 15, 1970. 

Note: The hexadecimal digits A, B, C, D, E, F correspond to the 

decimal numbers 10, 11, 12, 13, 14, 15. If you have never used 

the hexadecimal system before, here is a $50.00 excuse. 

Set 1 

1 23 - 45 - 67 + 89 = 100 

l 23 + 4 - 5 + 67 - 89 = 100 

1 23 + 45 - 67 + 8 - 9 = 100 

1 + 2 + 34 - 5 + 67 - 8 + 9 = 100 

1 + 23 - 4 + 5 + 6 + 78 - 9 = l 00 

Answer to Problem 23 

Set 2 

98 - 76 + 54 + 3 + 21 = 100 

9 - 8 + 76 + 54 - 32 + 1 = 100 

9 - 8 + 7 + 65 - 4 + 32 - 1 = 100 

9 - 8 + 76 - 5 + 4 + 3 + 21 = 100 

98 - 7 - 6 - 5 - 4 + 3 + 21 = 100 

The problem of "Automorphic Numbers" was not an easy one, 

and no solutions have been received as of April 8, 1970. How

ever, there are three more weeks left before the deadline, and 

I'm keeping my fingers crossed. 

P.S.: Have you heard what Dr. Richard W. Hamming of Bell Tele

phone Laboratories said about programmers at a recent symposium 

at UCLA? 

According to Computerworld (page 2 of the April 8, 1970 issue), 

Dr. Hamming said that the programmers are myopic, they have 

megalomania, they act as though they were artists, they are illit

erate, they are totally unable to read the other guy's programs, ... 

On university graduates with Computer Science degrees, he said, 

"All they want to do is play games. They don't know how to put 

anything real on the machine like a payroll." He also said "the 

industry will get rid of programmers in 10 years, because they 

aren't worth it." 

Would the real programmers please stand up ... and answer 

Dr. Hamming. 
XTRAN 
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Pennsylvania 
Philadelphia 

Not really ... 

But some companies tend to act that way 
You know the attitude . . . 
Hardware + Software + Peopleware = our present 

data processing system 

Are You Peopleware? 

We don't think so . . 
For over 75 years we've been placing PEOPLE 
in better career opportunities. PEOPLE with 
likes, interests, and goals similar to yours. 
Men and Women concerned with their future, their 
families, their advancement opportunities in 
today's highly technical and rapidly advancing 
world. 

When you feel you've outgrown your present 
system, and feel you'd like to make a change, 
remember us .... We believe that systems are 
built of Hardware, Software, and PEOPLE 

. . . . . . Not Peopleware . . . . . . 

New Jersey Ohio 
Cherry Hill 

II 

Columbus 

Bus iness Men 's Clearing House 
Business Men's Clearing House 

609-665-1883 
Bu siness Men 's Cl earing House 

614-228-5192 

Eng ineering Agency 
Craig Agency 

Pittsburgh 

215-569-9330 
21 5-564-3 I 0 I 
215-564-2181 

Marylan-d 
Baltimore 

C raig Agency 
N.ew York 

301-83 7-3675 

Craig Age ncy 614-464-4570 
Cincinnati 

Bu si ne ss Men 's C lea ring House 
513 -421 -3500 

Business Men 's Clearing House 
412-391 -5188 

New York City 
Business Men 's Clearing House 

212-564-5350 
Craig Computer Center 212 -594-8210 
Bu si ness Management Personnel 

212-972-0870 

Georgia 

Atlanta 
Fort Washington 

Business Men's Clearing House 
215-643-4150 

* 
* g 

general employment 

East·ern Division 
enterprises. inc. 

Bu si ness Men's Cle ari ng House 
404-681-3810 

Craig Age ncy 404-522 -5280 

4 Penn Center Plaza, Philadelphia, Pennsylvania 19103 

LISTED ON THE AMERICAN STOCK EXCHANGE 

MAY, 1970 For more information, circle No. 1 on the Reader Service Card 
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Programming Facility 
Permits On-Line Debugging 

An advanced programming facility which 
permits the user to enter and read out pro
grams and data, manually debug programs, 
and monitor computer operations on line has 
been developed by the Bailey Meter Com
pany, Wickliffe, Ohio. The facility simplifies 
initial program debugging and on-site pro
gram installation, debugging, and mainte
nance. Programmer training is also greatly 
simplified. 

Designed for Bailey's large scale 855125 
process control com.puter, the new program
ming facility, Model B, consists of a high 
speed tape reader and tape punch, a type
writer, and a programmer's console composed 
of selector switches, push-buttons, bit lights, 
and digit lights. 

Plant Maintenance System 
Offers Flexibility, S·avings 

A computerized facilities manage
ment and maintenance cost system 
which keeps track of more than 23,-
000 separate items of work was de
scribed to the Plant Engineering and 
Maintenance Confer en c e of the 
American Society of Mechanical En
gineers meeting in Fort Worth. 

In a meeting at the Hotel Texas, 
Charles V. Engle, Director of Facil
ities for the Systems Group of TRW 
Inc., at Redondo Beach, Calif., said 
such a computerized system not only 
can accommodate increasingly larger 
v o 1 um es of data on maintenance 
scheduling and reporting, but it can 
reduce the manpower required when 
such scheduling is done manually. 
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Verifies Credit 

Datatrol Inc., Hudson, Mass., spe
cialists in Computer Voice Response 
Systems, has introduced the CS-1400 
Credit Verification System to pro
vide immediate verification of cus
tomer credit. A unique feature is 
"tailoring" each Credit Verification 
System to the department store's 
present requirements with modular 
expandability for future needs. 

Credit verification is performed in 
a few seconds, and may include com
puter response such as: lost, stolen, 
marginal credit, clearance for pur
chases over $50, or even specifica
tion of the family members who may 
use the card. The Datatrol Credit 
Verifi.cation System can instruct the 
clerk on how to proceed with a par
ticular transaction. The result is a 
saving of time, money, and possible 
embarrassment for both the store 
and customer. 

3-D 'Computer Man' 
Sells Norelco Shavers 

The first 3-dimensional commercial com
pletely programmed by a computer will be 
used in the television advertising campaign 
for the new Norelco Rechargeable Tripleheader 
45CT cordless shaver. The 30-second commer
cial shows a 3-dimensional man using and 
explaining the features of the Norelco shaver. 
All of the figure's movements are calculated 
by the computer. 

Design Model for Medicare 

An automated system expected to 
save the nation's taxpayers thousands 
of dollars annually toward the costs 
of the Medicare Program is being 
developed by Aetna Life & Casualty. 
The Social Security Administration 
has authorized Aetna to design and 
develop such a "model" system for 
the Part A, or hospital insurance por
tion of Medicare. 

Under the terms of Aetna' s ar
rangement with SSA, the system will 
then be made available to other fis
cal "intermediaries" participating in 
the Medicare Program. Aetna ex
pects to have the system operational 
in late 1970 or early 1971. 

The new system will replace the 
current man u a 1 and decentralized 
methods for paying Medicare claims. 
Plans for the model include a cen
tralized computer processing system 
which will receive claims directly 
from special communication termi
nals located in Aetna field offices 
around the country. 

Explore P·ossibilities 
of Computer Intelligence 

Ampex Corp., Culver City, Calif., 
has begun deliveries of large-capac
ity core memories to Stanford Re
search Institute for computer-aided 
research into the possibilities of giv
ing machines artificial (man-made) 
intelligence. The Model RC mem
ories are being delivered under a 
$340,000 contract from SRI, accord
ing to Eugene E. Prince, Ampex vice 
president-general manager, compu
ter products division, SRI is con
ducting research to determine if man 
can feasibly develop advanced elec
tro-mechanical devices to perform 
"human" functions requiring manual 
skill, comprehension and judgment. 

Possible uses of artificial intelli
gence in the future were cited by 
Dr. Charles A. Rosen, manager of 
SRl's artificial intelligence group, 
Menlo Park, Calif. They might in
clude a device that would "live" on 
the moon long enough to collect 
rocks and perform scientific experi
ments, in response to earth com
mands or to patterns pre-pro
grammed into the device. In in
dustry, devices wifh artificial intel
ligence might be used for jobs in 
difficult or dangerous environments, 
Rosen said, thus freeing personnel 
for more desirable positions. 
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Weathermen Predict Floods 
by Data Analysis 

Weathermen can now sound evac
uation alerts in potential flooding 
areas even before the streams and 
rivers begin to rise. Using an IBM 
data analysis system and radar in
formation on storms, hydrologists at 
the U. S. Weather Bureau's River 
Forecast Center in Fort Worth can 
predict-almost as soon as rain starts 
-if water will spill over banks and 
threaten populated areas. 

The experimental technique helps 
reduce the errors and guesswork in
herent in conventional methods of 
flood forecasting and could help save 
lives and prevent property damage. 
In con ven tio n al forecasting, the 
Weather Bureau relies on sporadic 
rainfall reports furnished by volun
teer observers in low density areas. 

Hospital Computer Service 

A radiologist prepares an analysis of x-rays 
on a television-like terminal located in a hos
.pital laboratory. The device is connected to 
McDonnell Automation Company's computers 
in Peoria, Ill. The hospital data processing 
system provides administrative and patient 
care information. 

Comba·t Troops Put "On File" 

A significant milestone in the U. S. 
Army's multi-million dollar effort to 
computerize its combat service sup
port functions has been achieved in 
the Second Armored Division at Fort 
Hood. After more than a year of 
system development, combat troops 
of the division are being put "on 
file" in an IBM 360/ 40 computer. 
Every element of information con
cerning each man will 'be rapidly 
retrievable to combat commanders. 
This first "on line" success is a part 
of the Army determination to build 
a multi-functional data processing 
system for the field Army corps and 
division commands. 
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DEMONSTRATION OFFER FROM DATA PROCESSING BOOK SERVICE 

Get this $6.25 book 

IBM 360: Programming 
and Computing 
by James T. Golden and Richard M. Leichus 

for only 99C 
With FREE trial memibership in the 

DATA PROCESSING BOOK SERVICE 
No obligation to buy ANY specific number of Service selections!) 

ACT NOW to take advantage of this especially 
generous demonstration offer and get your copy 
of IBM 360: PROGRAMMING AND COMPUT
ING-regularly priced at $6.25-yours now for 
only 99¢1 
Here is a rare opportunity for you to learn at 
home on your own time. and at your own pace, 
to program and operate one of the most sophis
ticated and widely used computers-IBM 360 
. . . AND at the same time increase your value 
in today's dynamic Data Processing job market! 
Your alternative, of course, to getting this fine 
training _ at home would be to take an expensive 
course of instruction. But why do that when you 
can learn the IBM 360 System with this demon
stration offer for only 99¢ ! 
The growing industrial demand for skilled IBM 
360 programmers- makes this Disk Operating Sys
tem a natural, and most important selection. Its 
wide adaptability to a variety of problems, lan
guages and procedures, its storage capabilities 
and numerous other beneficial features make it 
imperative reading for anyone planning a future 
in this rapidly growing field! 
To help you understand the 360 System, the 
authors have set down two important guidelines 
as the basis for their book : 

(a) You are shown immediately why a par
ticular facility is needed, and 

( b) You are introduced to the programming 
techniques needed by coding a represen
tative sample of the system 

You'll also learn through specific problems and 
examples: 

•Exactly which I/0 channels to use and 
when 

• The use of subroutines instead of macros 
• How to use the computer's storage ability 

to the best advantage 
• How to generate multiprocessing algorithms 
• Which Data Packing codes are best for 

each problem 

All of this and much more is presented in clear 
language-complemented by scores of worked-out 
examples-so that it actually is possible for you 
to sit down and learn the 360 Operating System 
in your own home without a teacher! 
This adds up to an approach geared to your 
needs! You are shown the reasons for each con-

THE PRIVILEGES OF MEMBERSHIP YOU 
WILL ENJOY Wl1'HOUT CHARGE 

1. You will be under no obligation to buy any 
specific number of member selectiorls. 

2. You will be lrept informed, free of charge, of 
the l\ew Doto Processing books being 
published. 

3. You will be entitled to buy--ot the members ' 
spec i a I discount price-any of the service 
selections that appeal to you. 

4. You receive the first selection1 "IBM 360: 
PROGRAMM·ING AND COMPUTING" (regular 
price $6.25) for only 99¢ under this special 
demonstration offer. 

secutive step in programming the computer, and 
exactly how to process a problem in the fastest 
and most efficient way. This "How and Why" 
formula is found in no other volume of this kind 
ever offered! 
Every aspect of programming, from the most 
basic and traditional techniques up to subtlest 
problems of Multiprogramming and Teleprocess
ing is covered in detail. All the tables and codes 
you need are here so that you can refer to them 
daily in order to make your work easier and 
more effective. 
Use IBM 360: PROGRAMMING AND COM
PUTING ... PLUS Data Processing Book Serv
ice's four point program to gain the skill that is 
highly salable in today's data processing market: 

• Build an outstanding professional library of 
books that range the gamut of the industry, 
including: 
Computer Programming I Information Re
trieval / Mixed Language Programming I Op
erations Research I Punched Card Systems I 
Re a 1 Time Systems I Simulation I Systems 
Analysis and Design 

• Keep in touch with the onrushing advances 
in ADP equipment, systems, and applica
tions. In an industry where this year's nov
elty is next year's anachromism, there is 
no better way to keep on top of the chang
ing technology. 

• Develop more productive ways of using the 
automatic equipment which you own or 
rent. You will see how other companies are 
putting ADP to work on tough problems of 
product design, materials testing, produc
tion, marketing and a host of other applica
tions in business, science, and engineering. 

• Plan and supervise the conversion to auto
mated systems-always a formidable task
with a minimum of trouble and expense. 
And you will shorten the time it takes to 
train new people in the operation and main
tenance of your equipment. 

Monthly selections in the Data Processing Book 
Service also serve you well by amplifying the 
information about ADP published in your trade 
journals-presenting it in much greater depth, 
and with more charts and diagrams, and in per
manent reference form. 

Keeping in mind that many selections of this 
growing Book Service are books you would 
probably buy anyway, it makes good sense 
to obtain them through this program. 

Just fill in and mail the coupon below to receive 
all service benefits on a FREE trial basis and 
get your copy of IBM 360: PROGRAMMING 
AND COMPUTING for only 99¢ (regular list 
price, $6.25). As a member of Data Processing 
Book Service, you need purchase no other service 
selections-but those you do wish to own will be 
offered to you at substantially reduced prices. 
You'll find membership affords you a simple and 
inexpensive means to keep up to date on the 
latest trends and developments in Data Process
ing-gives you the expert know-how you need 
to strengthen and broaden your knowledge-and 
helps you build a solid foundation for your future 
in Automatic Data Processing. 

------------------------------------, 
; DATA PROCESSING BOOK SERVICE, Dept. 6817-Gl(2) I 
I Englewood Cliffs, New Jersey 07632 I 
I Please enroll me in Data Processing Book Service on a free-trial basis. I am to receive all I 

announcements, free of charge, and will be entitled to full privileges as a Charter Member 
I without obligation to buy any specific number of Service selections. As my first selection under I 
I this trial membership, send me "IBM 360 : PROGRAMMING AND COMPUTING" (regular I 
I price $6.25) for only 99¢. I 
I Name ...... . ........ . ............. .. ......... .. · ... · ...... · · · ·. · · · · . . · · · · · · ·····I 
I Address .. . ... . ...... .. ...... .. . . .•. .. .... . ... . ......... . .............. . ......... I 

t.:i: .:._·.:..;, .:_: :..:_ ·.: .. :.:..:. .:_: :..:.· .. ~ . .'.:..:. .:_: :..:.· .. :;.:..:. .:_: :.~.'...:.. ..:.t:.e~ .:_: :..:_·...:_·.:..;, .:_: :..:_ ...:: .:_::..:. ·.: .. :.:..:. .:_: :..:_ J 
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COLOSO,INCORPORATED 
ii coloso, the tiant, sits on tht 

wisdom of the past, the knowledge 
of the future. COLOSO, INC. embodies 1 

computer and inf ormatiod 

FOR THE INSTITUTIONAL ORGANIZATION 

feasibility studies 
pre-installation planning 

hardware & software selection 
systems analysis & design 
staff evaluation & training 

personnel recruiting 
technical & managerial education 

applications & systems programming 
post-installation evaluation 

complete documentation 

INSTITUTIONAL INQUIRIES ARE INVITED 
please write on letterhead to: 

INSTITUTIONAL SERVICES 
COLOSO, INCORPORATED 
6711 FOREST GLEN ROAD 

PITTSBURGH, PENNSYLVANIA 15217 
412-422-8030 

an equal opportunity employer 

SoFTW ARE AGE 



~DEDICATED TO EXCELLENCE 
edge of the world, symbolizing the 

the present, and an awareness 
these principles in serving the 
r • • • processing commun1t1es. 

• 

FOR THE INDIVIDUAL MEMBER 
personalized iob screening & placement 

problem solving referral service 
formal & self study courses 

seminars, conferences & workshops 
monthly computer·information science iournal 

annual state-of-the-art reports 
profile-keyed publication & information service 

world-wide discount travel 

INDIVIDUAL MEMBERSHIPS ARE NOW AVAILABLE 

mail coupon to: MEMBERSHIP SERVICES- COlOSO, INC. 
6711 FOREST GLEN ROAD- PGH., PA. 15217 

D enclosed is my $10 payment for 1 year charter rate membership. 
i understand that i will receive by return mail a complete 
coloso package, including all introductory materials. 

D i do not wish to take advantage of the introductory rate. 
however, please send me additional information. 
name _____________ _ 
street _____________ _ 

city ______ .state _____ zip __ 
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iNTERACTIVE COMPUTER POWER 

FOR DECISION MAKING 

AND PROBLEM SOLVING 

THOMAS F. DROEGE 
Manager, Systems Engineering 

Applied Logic Corporation 

The applications of computer time 
sharing are multiplying-as are its 
markets and sales revenue. In 1969, 
time sharing sales climbed to about 
$125 million from approximately $70 
million in 1968. This year time shar
ing sales are expected to double
and by 1975 they may reach $2 bil
lion. Computer time sharing is the 
fastest growing segment of the com
puter industry. 

Time sharing enables many people 
at different, remote locations to si
multaneously use a centrally located 
computer. By giving p e op 1 e who 
think for a living "conversational" 
(interactive) access to an ultra-pow
erful computer specially designed to 
solve current problems, time sharing 
will vastly amplify the capabilities 
of business, industry, engineering, 
science. How well and quickly this 
happens depends on the resource
fulness of time sharing users and 
suppliers in implementing new ap
plications for the remote computer. 

Although it is but the start, much 
has already been accomplished in 
time sharing. In the past s ever a 1 
years, time sharing has solved hun
dreds of thousands of problems to 
prove itself in general purpose com
putation. As users gain more expe
rience with time sharing, they pro
gress into more difficult problems. 

10 

Time sharing computation will range 
from the simple to the immensely 
complex. 

Time sharing is now entering lush 
new fields. Among these are data 
banks, or bases, which can be tapped 
with time sharing terminals for in
formation retrieval pure and simple 
or for data plus varying degrees of 
computation. 

Development of many more pro
grams in the Question/Response 
mode will heighten the interaction 
of man and computer, simplify com
puter programming, and minimize 
the need to learn complicated com
puter languages. The time sharing 
computer will merely request the 
user to input specific data which it 
will use to compute the desired solu
tion. In this way, programs written 
in powerful but complex computer 
languages can be accessed rapidly 
and directly. Also, an intimate asso
ciation of time sharing with remote 
batch opera ti on of computers is 
about to begin. This is a field that 
has far to go. 

Large or highly specialized com
panies, and even entire industries 
and cities, will find it advantageous 
to operate in-house time sharing sys
tems-in which case they may wish 
to rely on time sharing suppliers for 
equipment and expertise. Often, such 

Special Question/Response programs writ

ten into time sharing computer instruct the 

user on how to input data to obtain desired 

results, minimizing !he need for complicated 

programming and difficult computer languages. 

SOFTWARE AGE 



in-house systems will work hand-in
glove with remote batch. 

Compute-Heavy Time Sharing 

The computational applications of 
time sharing are numerous and var
ied. With time sharing today, man
agers, businessmen, scientists, engi
neers are calculating; making pro
jections and forecasts; monitoring 
and interpreting experiments and 
tests; designing mechanical parts, 
electrical circuits, even bridges; cre
ating mathematical models of mar
kets, companies, the entire economy, 
and research projects to predict per
formances and test variable factors; 
analyzing investments. 

A market analysis by Applied 
Logic Corporation, which operates 
the AL/ COM time sharing network, 
outlines some of the jobs that were 
being accomplished by time sharing 
in the following fields: 

Management-Sales forecasting; 
market evaluation; analysis of prod
uct pricing and costs; project budg
eting; capital investment evaluation; 
production scheduling; procurement 
analysts and scheduling; make or 
buy decisions; distribution and ware
house planning; analysis of new fa
cility feasibility and/ or location; etc. 

Engineering-Design engineering; 
industrial engineering; operations re
search; machine loading; linear pro
gramming and Critical Path Method; 
plant engineering and maintenance; 
determining product lead times and 
prices; analysis of expenditures for 
capital goods and plant facilities; etc. 

Science-Perform experiments and 
simulate or create models of atomic, 

· molecular, chemical structures; mon
itor and interpret experiments; mod
ify parameters or variables to obtain 
new test results; mathematically sim
ulate physic a 1 phenomena to test 
performance of variable data; etc. 

Banking-Bond swap and invest
ment analysis; savings and demand 
deposit forecasting; evaluation of al
ternate savings interest plans; credit 
ranking; cash fl.ow projections; in
stallment loan monitoring; rate of 
return calculations; pro forma in
come statements; pro forma balance 
sheets; cost and financial analysis; 
effective yield to maturity calcula
tions; pension fund perform an c e 
evaluation; etc. 

Civil Engineering-Lay out geo
metric configuration of bridges or 
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superhighways; conduct land, right
of-way and other surveys; evaluate 
stability of earth slopes; design a 
complete hydraulic network; analyze 
plane frames ; design st e e 1 beam 
framing and conduct analyses of con
crete fl.at slabs; etc. 

Other fields are also using time 
sharing com p u t er power imagina
tively and well. 

Where Time Sharing Is Going 

With its present applications as a 
base, time sharing is reaching higher 
into applications that involve huge 
masses of data, many alternatives 
and variables, and may well prove 
indispensable to management. Exec
utives will predict the consequences 
of an action before they implement 
it. They will construct corporate 
models within which to test alter
native courses and select the most 
desirable. Capital investment analy
sis will become a science, minimiz
ing risks and enabling companies to 
more folly exp 1 o it their markets. 
Budgeting will be performed quickly 
and precisely. In many ways, execu
tives will be able to use the time 
sharing computer to solve current 
problems. 

Product des i g n engineering will 
get even more substantial help from 
the remote computer. For instance, 
prob 1 e.m s of designing gears and 
other components that ordinarily 
take days to solve with the calcu
lator will be computed in seconds 
or minutes with time sharing. Such 
computations will cost a fraction of 
what they are costing now. Designs 
will be prepared far more quickly, 
and many manhours spent in tedious 
calculation will be freed for creative 
engineering. 

Unfortunately, some engineers 
(and people in other disciplines, too) 
are reluctant to use time sharing 
because of the need to learn a pro
gramming language. To minimize 
the need for programming in prod
uct and systems design, specialized 
data bases and mathematical formu
lae are being pre-programmed into 
time sharing computers. With these 
design "packages,'' engineers need 
only input required data to obtain 
finished computations. 

Although relatively few design 
programs are now available, many 
will, in the next few years, be devel
oped by time sharing suppliers, as 

well as by companies themselves. 
Some manufacturing companies are 
already well into this field with pro
grams that design and/ or compute 
the structural and performance char
acteristics of products. One plastic 
firm's design program supplies man
ufacturing information a~ well. 

Graphic displays, such as the cath
ode ray tube, and electronic light 
pens will become increasingly useful 
in design engineering. Integrated 
circuits, for example, are being de
signed in incredibly short times with 
this equipment. At one company, 
engineers conduct a graphical con
versation with a computer, typirig 
instructions, and pointing to objects 
with the light pen to indicate opera
tions to be performed. The computer 
interacts with the designers by dis
playing on the CRT symbols and 
drawings of design elements. Of 
course, such design programs can be 
programmed into conventional in
house computers, as well as time 
sharing. But the time sharing model 
is specifically designed for interac
tion. Scientists, too, will be able to 
display and then manipulate axioms 
and theorems with a CRT and light 
pen. 

Other Profitable Applications 

Engineers in processing industries 
will be able to use time sharing to 
simulate processes, and by modify
ing operating variables immediately 
determine the effects on capacity, 
throughput, and quality. And they 
can make countless other computa
tions that will optimize the efficiency 
and profitability of processes. 

Matching of inks, colors, and pig
ments for printing and plastics in
dustries may be automated by time 
sharing. To mach inks, for example, 
the manufacturer may need an 
abridged spectrophotometer to make 
a spectral curve of the dry print to 
be matched. When this data is sup
plied to a pre-programmed time 
sharing computer, it will print out 
how much and what kind of base 
ink concentration, pigment or dye 
should be used for the match. The 
computer can also supply a series 
of matches with different combina
tions of colorants that range from 
the least expensive to the costliest. 

Time sharing will have an expand
ing role in marketing. Besides pric
ing products and forecasting mar
kets, time sharing will help salesmen 
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win orders in the field. One manu
facturer has developed a program 
which enables his salesmen to quote 
quickly on superconductive magnets. 

Time Sharing in Science 
It's estimated that only a small 

percentage of scientists are now 
using time sharing. Yet, they have 
compute-heavy problems ideal for 
the interactive computer. In study
ing plasma instability, one group of 
researchers had to contend with such 
variables as voltages, temperatures, 
magnetic fields. The conventional 
batch processing computer they em
ployed to solve their equations took 
much too long because of turn
around time on their work. When 
they switched to computer time 
sharing, their equations were solved 
almost immediately after data was 
supplied to the remote computer. 

Mathematical simulation of phys
ical phenomena is a technique well 
suited to time sharing. Let's assume 
a laboratory wants to test the per
formance of various m ix tu re s of 
rocket fuels without physically burn
ing them in an actual test rocket. 
The lab can with time sharing de
velop a mathematical model of the 
rocket system, program this data into 
the computer, and then interact with 
the computer on a trial and error 
basis supplying thermal and other 
data on different fuels until a thor
ough understanding of the factors 
which determine optimum perform
ance is achieved. 

Soon, time sharing will bring un
precedented computer power into 
the laboratory. An instrument/ com
puter interface system has been de
veloped by Princeton Applied Re
search that processes either or both 
analog or digital data from up to 
90 similar or different laboratory 
instruments. The data is sent over 
the telephone to a time sharing com
puter while the experiment is run
ning (real time) or can be tran
scribed on punched paper tape for 
later transmittal. The computer re
duces, correlates, or interprets the 
data in accordance with programs 
and data bases previously stored in 
its memory. 

With this instrument/ interface sys
tem, the time sharing computer can 
operate in the Question/ Response 
mode, requesting the scientist to in
put alternative parameters for the 
experiment and calculating new test 
results from the same set of data. 
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Scientists, engineers, and business
men with in-house batch-processing 
computers can solve their data prob
lems internally. But doing so may 
prove costlier and more inconven
ient than is generally realized. Well 
suited to processing one program at 
a time, the conventional computer 
is not geared for relatively small 
and unpredictably intermittent prob
lems-no matter how important. 

In-house computer centers are 
usually fully scheduled with routine 
computations and reports. The 
"small" problems have to wait their 
tum. By the time they are processed, 
the information may not be very 
useful. And if there has been an 
error in programming the problem, 
it must be completely re-run. 

Data Banks and Bases 
Perhaps the swiftest growing area 

of time sharing will be centrally
stored computer data banks or data 
bases which can be simultaneously 
accessed by remote terminals. Com
puterized information retrieval is 
destined to become an important in
dustry affiliated with time sharing. 
In many fields, human know ledge is 
mushrooming. Its documentation is 
consuming countless tons of paper 
and miles of film. There is today so 
much documentation that the docu
ments cannot be accessed quickly 
and conveniently. Clearly, the com
puter is needed to store information 
and dispense it on request, either 
in printed or visual form. 

Scientific information alone dou
bles every BYi years. In hours wasted 
searching and in lost opportunities, 
billions of dollars are lost each year 
because scientists, engineers, execu
tives cannot locate information when 
they need it. Any information crucial 
to the conduct of science, engineer
ing, industry, or commerce may be 
adaptable to computer storage and 
retrieval. 

How many v a 1 u able manhours 
will be saved if scientists and engi
neers could input a few key words 
of a project into a teletypewriter 
and have a data bank reply with the 
titles of all pertinent scientific and 
engineering abstracts vital to their 
work? 

How beneficial will it be to so
ciety if someday all the physical 
ills afflicting mankind are cata
logued in a time sharing computer? 
When a physician anywhere inputs 
the symptoms of a patient through 

a time sharing terminal in his office, 
the central computer will return a 
diagnosis on the ailment and its 
severity. 

Data Plus Computation 
Data banks that combine informa

tion retrieval and computation have 
established a beachhead in time 
sharing technology and will greatly 
enlarge it. Many of these data bases 
are now available to executives, 
businessmen, scientists, engineers, 
statisticians. Many more will be de
veloped, some of which will include 
Question/Response programs. 

Companies are now beginning to 
develop exclusive data bases. These, 
too, will proliferate. When accessed 
by remote terminals, time sharing 
computers will retrieve data and 
instructions from memory and per
form whatever computations, reduc
tions, correlations are required. Ex
clusive data bases may be developed 
for various company functions, in
cluding marketing, management, 
procurement, engineering, produc
tion, distribution, etc. 

To keep their computers busy 
round-the-clock, time. sharing com
puters will offer additional associ
ated data processing services. Some 
of these services will involve batch 
processing. Data entered into a com
puter for processing can be accessed 
through remote time sharing termi
nals on a current basis. Retrieval of 
such data from batch files can be 
combined with computation to yield 
dynamic statistics that will enhance 
decision-making in management, 
marketing, production. 

Using time sharing terminals, 
salesmen in the field, for instance, 
will be able to access several batch 
data bases in the central computer 
to enable them to bid firmly and 
re~listically on orders. They may 
be able to obtain from the computer 
the price of an order, its delivery 
time, the cost of modifying standard 
components, and even the profit to 
be made. The same terminals used 
for time sharing can be employed 
to funnel data from field offices to 
a central computer to update such 
batch files as inventory, sales, 
shipments. 

The expansion years of time shar
ing are here. And as time sharing 
grows, it will fulfill the evolving 
needs of industry, science, and com
merce to influence these fields 
profoundly. 
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CONCLUSION 

TWO APPROACH ES 
FOR MEASURING 
THE PERFORMANCES OF 
TIME-SHARING SYSTEMS 

ARNOLD D. KARUSH 
System Development Corporation 

a comparison of 

analytic and stimulus approach 
to time-sharing system measurement 

Development Costs. The develop
ment cost of a stimulus measurement 
capability is much lower than the ana
lytic capability. This is due to several 
causes. The amount of system sophisti
cation required by the implementer is 
less. To design an analytic software in
strumentation, a thorough knowledge 
of the construction and idiosyncrasies 
of the system is required, whereas the 
design of benchmark programs re
quires only an understanding of the 
major environmental conditions with 
which the system is built to cope. The 
programming of benchmark programs 
is also less costly than the programming 
of instrumentation, measurement and 
recording routines. 

The analytic approach requires mod
ifications to the executive programs. 
These programs are often complex, 
their behavioral relationships are intri
cate, and thus modifications to them 
can only be entrusted to senior person
nel. The benchmark programs, on the 
other hand, are very simple to design 
and code once their functions have 
been determined. Furthermore, the 
checkout process for the benchmark 
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programs is simplified, as it constitutes 
the testing of object programs that run 
in a time-sharing environment. The 
checkout for the analytic measurement 
code necessitates stand-alone computer 
time as the executive subsystem itself 
is being tested. Errors which are not 
detected during the stand-alone time 
can have disastrous effects upon the 
users; errors in the benchmark pro
grams have no effect upon the users. 

Operating Costs. There is a tradeoff 
between the operating costs of both 
measurement approaches that can only 
be evaluated at each installation. The 
stimulus approach requires some stand
alone computer time for calibrating the 
system without real users. It also neces
sitates a terminal and associated system 
resources when running under time
sharing to obtain a real world system 
calibration. The analytic approach in
creases the system overhead and thus 
affects all the users. The cost of this 
overhead must be measured and then 
weighed against the stimulus costs to 
determine which approach is least ex
pensive for obtaining the required in
formation. 

Measurement Capability. The two 
measurement approaches produce sig
niRcantly different kinds of informa
tion. The analytic technique provides 
data on the most subtle behavior and 
the complex interactions in a time
sharing system. The measurement cate
gories include sampling, accounting, 
tracing or playback-each p1:oviding a 
different viewpoint of the system's be
havior. With suitable reduction and 
analysis procedures, the recorded data 
can provide measures of performance 
on any portion of the system. The 
stimulus approach produces gross data 
on the behavior of the system in terms 
of throughput and response time. It as
sumes the existence of a set of impor
tant functional variables (thus obscur
ing the possible existence of other 
significant functional variables), and 
determines the effect of these variables 
in terms of the controlled stimuli upon 
the system load and the total hard
ware/ software environment. It essen
tially measures the cost of operating the 
time-sharing system in different con
figurations and environments. 
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careers. 
Ind the 
salaries 

they 
command. 

1he source edp 
computersalai'y survey 
& career planning guide 

Here is an up-to-the minute report on 
opportunities for computer professionals 
including new fields for career advance
ment on a national and international basis. 
Plus the techniques and strategy of how 
and when to change positions. And for 
how much. (As high as $75,000.} 

It's in the all-new 10,000-word 1970 
Source EDP Computer Salary Survey and 
Career Planning Guide. Compiled and 
edited by the Source EDP Computer ex
perts. To speed delivery of your free copy 
write or call your nearest Source EDP 
office. Or circle the reader inquiry card. 

source~dp 
Atlanta-Will iam S. Barnett , 11 Corporate Square 30329, 

(404) 634-5127 
Chicago- Thomas B. Walsh, 100 S. Wacker Drive 60606, 

(312) 782-0857 
Cleveland--Jack B. Sellers , Suite 200, 27310 W. Oviatt 44140, 

(216) 871-5966 
Dallas-Paul K. Dittmer, 7701 Stemmons Freeway 75247, 

(214) 638-4080 
Detroit-Robert C. Stevens , 24500 Northwestern Highway, 

Southfield , Mich. 48075, !313) 352 -6520 
Houston-George P. Dyer, 2300 W. Loop S. 77027 , (713) 621-6070 
Los Angeles-Wayne G. Emigh, 3550 Wilsh i re Blvd . 90005, 

(213) 386-5500 
Minneapolis-Fred L. Anderson , 801 Nicollet Mall 54502 , 

(612) 332-8735 
New Jersey, Union-Daniel R. Mickel , 2204 Morris 07083 , 

(201) 687-8700 
New York- Charles R. Stern , 1414 Avenue of the Americas 10019, 

(212) 752-8260 
Palo Alto-?~~~~n3~B-~~s~S 525 Universi.ty Avenue 94301 , 

Philadelphio--George D. Ramming, 1700 Market Street 19103 , 
(215) 665-1717 

St . Louis-Robert T. Trumbull , Suite 207 , 130 S. Bemiston, 
Clayton , Mo. 63105 , (314) 862-3800 

San Francisco-Richard 0. Clark , 111 Pine Street 9411 1, 
(415) 434-2410 

Afliliat"' in the United Kingdom 
Client companies assurne our charges . 
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Factor Anal·ytic Measurement Stimulus Measurement 

Developmental 
Cost 

High. Requires personnel with sophis
ticated and detailed knowledge of 
executive. Testing requires stand
alone com p u t er ti me. Errors may 
affect all users. 

Low. Personnel with little experience 
ca n produce th e be n ch m ark pro
grams. Testing can be done under 
time - sharing. Errors affect .n,o one 
else. 

0.perating 
Cost 

Increase in system overhead. Requires some stand-alone time. 
Usurps a terminal and increases sys
tem load under time-sharing. 

Measurement 
Capability 

Detailed data on the system behavior 
and interactions. Measurements in
clude sampling, accounting, tracing 
and playback. 

All behavior is measured in terms of 
response time and throughput. 

Knowledge of 
Results 

Usually requires extensive off line 
analysis. Considerable statistical and 
analytic skill required. 

Results are online, simple and im
mediate. Extended analysis usu a 11 y 
not required. 

Figure 2. Comparison of the Analytic and Stimulus ApproacheS> to 
Time-Sharing System Measurement 

Knowledge of Results. The analytic 
measurements usually require extensive 
offline reduction and analysis before the 
data is meaningful. This is expensive 
and time-consuming in that complex 
reduction programs must be produced, 
additional computer time is required, 
the interpretation of statistical results 
often requires talent that is not readily 
available, and there is a delay between 
obtaining the measurements and de
termining what they mean. In contrast, 
the measurements produced by the 
stimulus approach are simple and are 
immediately obtainable; little or no 
analysis is required. Refer to Figure 2 
for a summary of these comparisons. 

Areas for Further Development 

Knowledge of the construction and 
efficacy of these measurement methods 
is just beginning to develop. There is 
still much research and development 
work to be done before "cookbook" ap
proaches for time-sharing system meas
urement will exist. 

Stimulus Approach: 

( 1) The conditions under which this 
approach is cost-effective must be 
defined. Although the analytic 1 ap
proach provides much more infor
mation, benchmark programs can 
still fill an important role due to 
their lower cost and the immedi
ate utility of the information. 

( 2) Standardized measures for describ
ing and ranking the performance 
of time-sharing systems should be 
developed. If these measures 
could be expressed in terms of 
throughput and response time, 
perhaps standardized benchmark 
programs could be specified for 
inter-system comparison. 

( 3) There may be other measures that 
a stimulus method could provide. 
There also may be additional in
sights into time-sharing system be
havior that could be gained from 
the stimulus results. 

( 4) The design of the benchmark pro
grams should be refined so that a 
minimum system load and termi
nal time need be required to ex
tract a maximum amount of infor
mation. 

Analytic Approach: 

( 1) A major problem is how to effec
tively construct a software instru
mentation that will provide flexi
bility, power and economy. Ideas 
for this will be partially derived 
from developments in the knowl
edge of program structure ( 26-
28). 

(2) A cost formula for providing vari
ous measurement techniques and 
recording methods should be de
veloped. Correspondingly, an · in
formation formula should be de
rived so that the cost-effectiveness 
of analytic measurement imple
mentations can be evaluated. 

( 3) The problem of reduction and 
analysis for the mass of raw data 
generated by a recording function 
requires much inquiry. Certain ap
proaches appear to be fairly com
mon, such as time-ordered event 
histories and trace listings. But 
little seems to have been done 
with the deveiopment of sophisti
cated data reduction schemes (as 
exist in the military air defense 
system) and their application to 
time-sharing system data. 

26. Freibergs, I. F. The Dynamic Be
havior of Programs, Proceedings, 1968 
Fall Joint Computer Conference, 
Thompson Book Company, Washing
ton, D.C., pp. 1163-1167. 

27. Van Hom, E. C. Three Criteria for 
Designing Computing Systems to Fa
cilities Debugging, Communications 
of the ACM, Vol. 11, No. 5, May 
1968, pp. 360-365. 

28. Lowe, T. C. Analysis of Boolean Pro
gram Models for Time-Shared, Paged 
Enviironments, Communications of the 
ACM, Vol. 12, No. 4·, April 1969, pp. 
199-205. 
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UTILITY PROGRAMS 
SY SARO $125/mo 

SYSARO is a programming aid which is used 
for report definition in COBOL. What this 
means to you is that SYSARO takes over 
the functions that are now performed by a 
programmer from the point of report layout 
to the point of developing the Data Division 
portion of a COBOL program. SYSARO per
forms1 two basic functions. These are to pro
duce: 1. A print image of the report layout, 
and 2. A COBOL data division for the re
port. These functions are performed by 
SYSARO using the report layout sheet as its 
primary input document. To use SYSARO the 
designer of the report prepares a report 
layout form. This is keypunched and input 
to SYSARO. SYSARO produces a print image 
which the designer reviews· for acceptability. 
He can change the print image as desired 
and run again until he produces an accept
able layout. Then SYSARO can be requested 
to produce a COBOL data division for the 
report. The data division is prepared by 
analyzing those print lines designated by 
code as requiring data division analysis. 
Further information upon request. 

360/30 and up, others, COBOL 

Stephen R. Sandberg, 
Vice President-Proprietary Systems 
GENASYS Corporation 
2011 Eye Street, NW., Suite 700 
Washington, D.C. 20006 

CG174 

TIDY/INDEX $250 
TIDY is a program to renumber, edit, and in 
general, clean up FORTRAN source code 
programs whose statement numbering has 
become unwieldly and whose readability has 
deteriorated as a .result of many revisions, 
patches, and corrections. Such programs fre
quently result when many programmers work 
together on the development of a very com-
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FREE PROGRAM LISTING PRACTICES AND PROCEDURES 
COST •.. there is no charge for computer programs listed in 

SOFTWARE AGE. 

PUBLISHED ... the listings will appear in the first available monthly 
issue of the magazine. 

BROKERAGE ... SOFTWARE AGE does not broker computer programs 
nor act as an agent. As an unbiased third party, SI A is acting, 
solely, as a pipe-line of communications between buyers and 
sellers of comp.uter programs. 

EVALUATION ... SOFTWARE AGE does not compare or evaluate com
puter programs. The degree of seller on-site support and the extent 
of buyer capability virtually make the evaluation of any program 
meaningless. 

PREREQUISITE ... all lisitngs must be documented or supported to the 
extent of being operable by the buyer. The editors of SI A request 
that all forms be typed to ensure proper printing of your listing. 

ANONYMITY ... A cross-coded reference number will be assigned to 
any program whose originator wishes to remain anonymous. Buyer 
inq •!ries ·Nill be forwarded to the originator. If the originator still 
prefers anonymity, buyer will be notified by SI A. 

GROUPING . . . listings wil.I be grouped according to keyword, title, 
mainframe application and compatibility, industry, etc. As listings 
grow, more categories and definitions will be added. 

plex code. INDEX is a computer code writ
ten in ASA FORTRAN language, which ana
lyzes FORTRAN source decks and produces 
a directory to all the statement numbers 
and all the variable names used in the pro
gram. INDEX is an invaluable debugging 
aid. 

UNIVAC 1108/Exec 8, FORTRAN V 

A. Eugene Andrdas 
SCl-TEK Computer Center, Inc. 
1707 Gilpin Avenue 
Wilmington, Del. 19809 

CG175 

TESTIN.G AND DEBUGGING 
CIP $1,000 

An exclusive program specifically geared 
for the testing and recovering from soft
ware errors ... reducing systems integra
tion and debugging time as much as 40%. 
CIP is resident in the user's. operating sys
tem and provides permanent protection by 
detection of errors from initiation through 
operation. During program testing, CIP in
tercepts any operator, program check, or 
unrecoverable error (SPEC 70) interrupt, and 
automatically displays the module name and 
interrupt location in both absolute and rela
tive values. CIP is extremely useful in unit 
testing of program modules., system (integra
tion) testing and recovery from software er
rors in the initial stages of productive sys
tem operation. CIP may be used with either 
BAL or COBOL programs under TOS, DOS, 
OS or RCA's TDOS. 

360, SPECTRA 70, UNIVAC 1108, BAL or 
COBOL 

George R. Gardner, Vice President 
Command Consl ltants, Inc. 
663 Fifth Avenue 
New York, N.Y. 10022 

CH176 

620-1 CONSOLE DEBUG 
PACKAGE $25 per .pkg 

Allows a Varian 620-1 Computer user to per
form many useful debug operations from 
the console without using any of the 1/0 
devices (such as teletype). Also supplied 
with the program is a complete inst.ructional 
user's document. 

Varian 620-1 (or 620 l, DAS 

Meque Corporation 
P.O. Box 176 
Westminst~r, Calif. 92683 

CH177 

EDITEX (DISCRIMINATIVE EDITING 
PROGRAM) $1,·500 

Programming tool to provide a compre
hensive efficient method of discrimination 
text editing, us.eful for debugging FORTRAN 
source programs and improve program docu
mentation. Provides easy and fast text 
changes as follows: Statement numbers ca11 
be changed individually, or incremented 
th.roughout the program. Variable names 
can be changed, arrays can be renamed. 
Program distinguishes between numerical 
constants and statement numbers, between 
variable and function names and between 
similar alphanumeric groupings. 

FORTRAN COMPILER, 30K, FORTRAN 

Dr. Ted Finkelsteyn 
Trans Computer Associates 
Box 643 
Beverly Hills, Calif. 90213 

CH178 

PREVIEW $75 
PREVIEW enables management to see its pro
posed printouts before actual programming 
begins. Sample reports are quickly and 
easily produced by using our special key
punch/print layout forms. Just design the 
report format, insert control information, key
punch and run-off copies. Revise and re-run 
until the formats are accepted. 
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360/30 and up DOS, BAL 

Bob Wilson, Marketing Manager 
System Implementation Corporation 
18 East 48 Street 
New York, N.Y. 10017 

CH179 

TEST-FILE G.ENERATOR $500 
Generates 360 tape or disk (2311/2314 
SEQ or l/S) files for test-input, by filling 
out a simple spec sheet which describes the 
file and reco.rdS1. 

360/DOS, BAL 

David A. Westfall 
20541 Southfield, Apt. 212 
Detroit, Mich. 48235 

CH180 

TESTCUBE TEST DATA GENERATOR $1,500 

TESTCUBE is a utility program which gen 
erates program test data on magnetic tape 
or magnetic disk files. A minimum number 
of specifications cords provide control totals , 
automatic field incrementing, numeric / alpha 
randomization, upper-lower limits, etc. A 
single file control cord permits blocked/ 
unblocked fixed-length records on tape or 
disk , 2311 or 2314, indexed-sequential or 
sequential. 

360/25 and up, DOS, 32K Min., BAL 

Frank R. White, 
Senior Staff Representative 
Computer Services Corporation 
23225 Northwestern Highway 
Southfield, Mich. 48075 

CH181 

DATA HANDLING 
BIT MANIPULATION PACKAGE $751$65 

A set of bit manipulation subprograms 
allowing the user to place and extract 16 
logical values (true/false, yes/no, 1 /0) effi
ciently in one computer word along with 
logical operators and functions to count the 
number of bit that are on (true, yes, 1) or 
off (false, no, 0) in a given computer word. 
A complete description of the operation of 
these subprograms and illustrative examples 
will be forwarded with these programs. All 
subprograms follow FORTRAN colling con
ventions. The package includes two sub
routine subprograms (GETBT, PUTBT) and five 
function subprograms (ICNTI , ICNTZ, IOR, 
IAND, IEOR). 

1130/or 1800, BAL 

John Beidler, Assistant Professor 
University of Scranton 
Scranton , Pa. 18510 

Cll 82 

CRS-111 $12,500 

CRS-111 is an on-line, time-shored informa
tion process.ing system that builds and con 
trols vocabulary, provides computer assist
ance to the indexer, and retrieves formatted 
or free -form data of any kind. Input vocabu 
lary is standardized into words, concepts , 
and situations that are coordinated at in 
put. On-line retrieval is both economical 
and precis.e because of this standardization 
and pre-coordination of vocabulary. CRS-111 
provides for automatic thesaurus develop
ment as a port of the data input operation. 
CRS-111 can be used for corporate, scientific, 
or technical data banks as well as for sys
tems documentation and library automation. 
Further information upon request. 

FORTRAN ASSEMBLY 
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Dr. E. W. Bold 
Computer Retrieval Systems 
4900 Auburn Avenue 
Bethesda, Md. 20014 

Cll 83 

DATA CHECK EXPRESS $10,000 

A generalized software system for Dato Edit
ing, i.e. Data checking and validation, Data 
correction, file restructuring Botch Balancing, 
Utilizing multiple file input (ISAM AND SE
QUENTIAL) and multiple file output. The 
data editing and restructuring facilities of 
Doto Check are built around a powerful 
user oriented set of commands. To use Data 
Check the user writes a procedure which 
consists of a series of statements written 
with these commands. Each statement con
sists of a command and on operand. DATA 
CHECK requires o fractional part of a pro
grammers time compared to accomplishing 
the some task with COBOL and executes 
from 2-3 times faster than its COBOL coun
terpart. Ease of coding, job execution and 
standardization of editing procedures are 
the major enhancements of Data Check. 

IBM, DOS & OS, RCA TDOS, BAL 

Richard P. Sargent, 
Vice President-Marketing 
342 Madison Avenue 
New York,_ N.Y. 10017 

Cll 84 

DATAMACS-TEST DATA GENERATOR $4,500 

An automatic tes.t data generator designed 
to work through the use of simple control 
cards interspersed through the data division 
of a COBOL program in a load and go en 
vironment. The programmer, using a lan
guage similar in syntax to COBOL, places 
control cards in his source deck, then fol 
lows hiS1 normal pattern of compiling and 
testing. Communication with the program
mer is designed to be simple and easy. 
DATAMACS will generate every kind of 
file, to include tape and disk, in one step. 
The system operates now under DOS and 
OS with the IBM System 360, and may be 
re-generated by MACS for any system which 
supports a COBOL compiler and a minimum 
of 32K core memory. DATAMACS language 
upon request. 

360/DOS or OS, COBOL 

David Branning, 
Manager, Systems and Education 
Management and Computer Services, Inc. 
104 Park Towne Place East 
Philadelphia, Pa. 19130 

Cl185 

DATE INCREMENTING ROUTINE $80 

" UPDATE" can be called by any COBOL, 
FORTRAN, or BAL program, to add to a 
given dote, in binary MM/DD/YY form, a 
given number of days and months. End-of
month and end-of-year carry-overs automati 
cally performed. Display format version 
available for all three languages. Binary 
version particularly tight (good) code. Flow
chart available separately, sufficiently de
tailed for rewriting for other computers. 

360/25, BAL 

Jonathan E. Steele 
Gamut Systems, Inc. 
49 West 57 Street 
New York, N.Y. 10013 

Cll 86 

EX•PRESS DATA COMPRESSION 
SYSTEM $9,500 

An advanced software system, designed to 
significantly increase the effective storage 
capacity of any computer system, hos been 
developed by AGS Computers, Inc ., a New 
York City based software consulting firm. 
The system , called EX•PRESS, is a synergism 
of Ii n g u is tic, cryptographic, and mathe
matical techniques which when integrated 
into o computer system increase its storage 
capability from 200 % to 500 % . EX•PRESS 
consists of modular subsystems, and is 
currently available for any IBM System 

360130 and up, under either DOS or OS. 
The system uniquely analyzes a data file 
and generates a coding structure which 
optimizes the use of peripheral storage 
while maintaining absolute file integrity. 
Further information upon request. 

IBM S/360 

Howard Parris 
AGS Computers, Inc. 
292 Madison Avenue 
New York, N.Y. 10017 

Cl187 

EXSELS N/A 

A computer-based program for the storage 
and retrieval of library information, re
placing manual cataloging methods. Using 
a dynamic data base, EXSELS produces a 
quick reference, book form catalog in any 
format specified by the customer. System in
puts to the data base are simple diary 
form entries of the bibliographic and sub
ject information the customer wonts cata 
loged. The EXSElS system outputs include 
a comprehensive cross-reference listing of 
library materials including key words of 
the title both in and out of context. Sup
plemental indexes and periodic updating of 
the catalogs ore provided when desired by 
the librarian. 

360/ 50 and others, FORTRAN-IV (GI 

Hermon Osborne 
Mellonics Systems Development 
1001 West Maude Avenue 
Sunnyvale, Calif. 94086 

Cll 88 

FORMAT (LEVEL 4.21 $695 
FORMAT provides for the printing and edit
ing of finished documents directly on the 
printer of System/360 computers as small 
as 64K. It operates under any operating 
system which offers a full IBM FORTRAN IV 
compiler, such as OS/360 and 44PS. It 
features excellent performance, upper and 
lower case (or upper case only) and spe
cial characters , totally free-form input, very 
flexible formatting co.pabilities including up 
to 8 columns per page, automatic capitali 
zation, aids for index construction, and a 
minimum of nontext items. A fuller de
scription (of on earlier version) of FORMAT 
appeared in the March 1969 Communica
tions of the ACM. 

360, FORTRAN IV 

Gerold N. Berns 
10122 Farmington Drive 
Fairfax, Vo. 22030 

Cll 89 

GENERALIZED LETTER PROGRAM 
(GLPI $7,500 

The Generalized letter Package consists of 
two programs: 1) GlP/1 , o tape-to-tape 
conversion program which formats the users 
file for use by GlP/2, 2) GLP / 2, a pro
gram which formats the text of the letter. 
GlP / 1 provides code conversions, and sep 
aration of the users data file name field 
into separate fields for a name prefix , first 
name , middle name , last name, and name 
suffix. The format recognition performed by 
GLP / 1 allows any desired data in the users 
file to be extracted and inserted into the 
text of the letter. GlP I 2 formats the text 
of the letter from the tape file generated 
by GlP / 1. letters may be printed one, or 
two-up. GlP-2 can .produce two types of 
letters: fully typed, and, fill -in . A fully 
typed letter provides word hyphenation and 
margin justification for each line of letter 
text. Fully typed letters are person(Jlized, 
as inserted data is not preceded or followed 
by extra blanks . Further information upon 
request. 

Standard DOS, BAL 
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Dave Meteyer, Marketing Repr. 
Programming Sciences Corporation 
1000 Connecticut Avenue N.W., 
Suite No. 1004 
Washington, D.C. 20036 

Cl190 

GENERALIZED RANDOMIZING OF 
NAME & ADDRESS FILE $500 

A generalized program to randomly num
ber a name and address file based on the 
first two digits of the last name and as
signing numbers in a unique sequence. Why 
shou,ld last names with the letters Q, Y, Z 
have the same number of account num
bers available as the letters S, M, and C? 
This system also takes into account the fact 
that industrial names differ in frequency 
of letters than does names of people. 
Control cards are used to determine field 
sizes, starting and ending account num
bers, etc. Further information upon request. 

360 or 1401, COBOL, Autocoder 
George Matyjewicz 
Computer Information Services 
Brookwood Road, RD # 2 
Stanhope, N.J. 07874 

Cll 91 

ISO COMMUNICATION SYSTEM 
-1108 $120,000 

Allows up to 15 high s.peed remote batch 
terminals to operate simultaneously over 

SOFTWARE AGE 

2000, 2400, 3600, 4800, or 9600 bps 
lines to a UNIVAC 1108, 65K; CTMC; 65K 
system. Allows 52K user core for all 
programs. 

1108, CTMC, 65K, Object Code 

W. Magazin 
Information Systems Design 
7817 Oakport Street 
Oakland, Calif. 94621 

Cl192 

MARK IV FILE MANAGEMENT 
SYSTEM $10,000-$35,000 

A general purpose data base management 
system that provides facilities for file defi
nition, file creation, file updating, retrieval, 
reporting and subfile generation. MARK IV 
provides a hierarchical data structure of 
up to 9 levels with single level subset 
permissible, and supports fixed and vari
able length sequential and ISAM files cre
ated either by MARK IV or by other sys
tems. Description of these files are inde
pendent of the files themselves. Files may 
be stored on cards, tape or any IBM S/360 
direct access device. MARK IV operates 
under either 360/0S or 360/DOS or 
Spectra 70 TDOS and is independent of 
operating systems release changes. Process
ing and output specifications are non
procedural. System defaults permit users to 
specify a minimum amount of information 

(PLEASE TYPE) 

FREE PROGRAM LISTING FORM 

to accomplish data selection, processing 
and formatting. Requests that are to be 
repetitively used can be batched and stored 
in a system catalog and invoked as needed. 
MARK IV has the ability to process multi
ple files simultaneously; in a single run 
the system can read 5 input files, generate 
13 output files, and up to 255 different 
reports. There are three models available. 
Further information upon request. 
360/25 & up, S.pectra 70/35 & up, BAL 

National Sales Mgr./Software Products 
Informatics Inc. 
5430 Van Nuys Boulevard 
Sherman Oaks, Calif. 91401 

Cl193 

MOFACS-MULTl-ORDER FEEDBACK 
AND COMPENSATION SYNTHESIS $4,000 

A time-sharing computer program (with 
batch version available) to synthesize the 
feedback and compensation parameters for 
control of a multi-order system. It will 
design the best possible feedback network 
needed to gain a specific transient re
sponse, which is dictated by the design 
engineer. The feedback can be either linear 
or non-linear. The computer algorithm is 
non-iterative, resulting in efficient computer 
utilization. Further information upon request. 
FORTRAN IV System 

Barry A. Pierce, Mgr.-Applications 

New Listing D 
Revised Listing D 

Program Wanted D 
Broker Wanted D 

This program i·s: Utility D Systems D Scientific D Applications D Engineering D Management D Other D 
Title: I Additional Listing 

Forms Required ----------
This program is: For Sale D Lease D Franchise D I Price: 

Description: (Use reverse side if necessary) 

Hardware Configuration: 

Programming Language: I Documentation Provided: 

On-Site Support/Debugging Available? Yes D No D Hours I I Guaranteed? Yes D No D 
Patent No. Copyrighted? Yes 'D No D I Number of Programs Distributed 

Name and Address of Program Owner -----------------------------------------------------------------
Individual Contact ------------------------------------------- Title ---------------------------------
Firm ------------------------------------------------------ Industry ______________________________ 

Street Address ------------------------------------------------------------------------------------
City, State and Zip ----------------------------------------------------- Tel: ( _______ ) _______________ 

(A.C.) (Number) 
RETURN TO: PROGRAM LISTING EDITOR • SOFTWARE AGE • 2211 FORD EM AVE. • MADISON, WIS. 53701 
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Time-Sharing Enterprises, Inc. 
251 W . DeKalb Pike (C-110) 
King of Prussia, Pa. 19406 

Cl194 

PUBS-CLASSIFIED PUBLICATIONS 
BIBLIOGRAPHY SYSTEM N/A 

An information storage and retrieval pro
gram designed to maintain unclassified data 
on documents contained in a classified 
document library. Basic input consists of 
data elements normally recorded in a log 
book by security office .personnel. Basic out
put consists of cross reference indices item
izing documents by type and/or project 
assignment. Additionally, a versatile report 
generator provides the capability of pro
ducing special purpose reports upon re
quest. There are 40 unique reports that 
can be generated with each report capable 
of being further ordered by any combina
tion of up to 16 additional sort fields. Up 
to 40,000 documents can be maintained 
at any one time and the program is easily 
tailored to suit any particular business. 
Complete and positive control over all docu
ment data is provided by the program. 
360/30, 64K, COBOL 

Patrick L. Sullivan, Marketing Manager 
Systems Consultants, Inc. 
1050 31st Street, N.W. 
Washington, D.C. 20007 

Cl195 

SAVITAR $12,000 

An information storage and retrieval sys
tem which is designed to be used by execu
tives, managers, secretaries, and clerks. 
SAVITAR understands a '., imple, English-like 
com mend language. There are 13 com mends 
and 3 types of operands. Each command 
instructs SAVITAR to do one operation: dis
play a page, add a page, revise a fixed 
format, etc. Operands are names chosen by 
the user to designate files of data, fixed 
formats, and page names (keys). To aid the 
user, SAVITAR provides more than 100 in
formational and diagnostic messages in 
clear, concise language. Further information 
upon request. 

360, Assembly 
M. L. O'Connell, Manager, CSS 
Sanders Associates, Inc. 
D. W. Highway, South 
Nashua, N.H. 03060 

Cl196 

SCARP (Syst~m for Coding and 
Re:rieving Parameters) $20,000 

DLOAD-Converts paper tape (or Magnetic 
tape) input into machine language, prepares 
interim data file on magnetic tape, checks 
data against the input dictionary and con
trol standards, and generates an error list 
and total list of data accepted. 
DSTAT-Summarizes and lists input statistics 
for management control purposes. 
DCORR-Updates file, merges in new data, 
and corrects previous entries. Generates list
ing of terms not in the input dictionary. 
DEDIT-Extensive edit routines leading to 
a clean master tape of verified correct data. 
DMERG-Merges correct data concerning a 
common event (an oil well, for example) 
on different tapes into a single file on one 
tape. 
DUST-Generates complete event descrip
tions using output dictionary and format. 
DCALL-General retrieval system using any 
combination of "and", "or", "but not" con
ditions specified. 
DDICT-Basic routine for constructing and 
loading dictionary of terms onto magnetic 
tape for use with the above programs, and 
for describing different abbrieviations. 
XDS, IBM, C.DC, or Univac w/32K, FORTRAN 

E. L. Dillon, President 
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Dillon Associates 
6940 Mossvine Drive 
Dallas, Texas 75240 

Cl197 

SELECTIVE INFORMATION RETRIEVAL 
SYSTEMS (SIRS) $15,000 

A full text modified Boolean Key Word in 
or out of context botch oriented search 
system. Allows up to 175 search words, 15 
questioning statements and/or/but not/else 
conditions and 4 types of output per search, 
unlimited number of searches per run . Un
controlled vocabulary, average search time 
1-4 minutes on data bases up to 5 million 
words. 

360/30 & up, DOS/OS, RCA 70/45 TDOS, 
BAL 

R. L. Boese, Director of Data Processing 
Data Retrieval Corp. of America 
4222 West Capitol Drive 
Milwaukee, Wis. 53216 

Cl198 

STREET ADDRESS MATCHING SYSTEM 
CSAMS) $8,000 

A system for matching and merging any two 
files whose common element is street address. 
SAMS is a two-part system, consisting of a 
Preprocessor and a Matcher. The Preprocessor 
generates a match key in standard form for 
each input record by syntactic analysis of 
the address fields specified by the user. The 
Matcher performs the actual match/merge 
operation, checking for spelling variations 
and near-matches if a perfect match is not 
obtained. Most applications for SAMS are for 
geographic coding, where one file is a 
geographic reference file such as the Post 
Office National Zipcode Directory, or the 
Census Bureau Address Coding Guide or 
ACG/DIME File. In operation, the Matcher 
selects the aporopriate geographic codes 
(Zipcode or Census Tract, for example), from 
the reference file and appends them to the 
data input record. Further information upon 
request. 
360 DOS/OS, 64K min., BAL 

John L. Sweeney, President 
Urban Data Processing, Inc. 
552 Massachusetts Avenue 
Cambridge, Mass. 02139 

Cl199 

TAPE RUN LINKAGE $5,000 
Provides interface between a tape master 
file that is in compressed record format and 
COBOL processing modules. Makes applica
tion programming easier and allows for 
modular approach to any file maintenance 
run. 
360/40, BAL 

J. Owen Brant 
11 0 North Illinois Street 
Indianapolis , Ind. 

Cl200 

THRESHER $495 
Thresher performs any 80/80 function de
sired. In addition, functions as a range
finder between 2 input parameters, thereby 
allowing selective reproducing and/or list
ing. Supports tape, disk, card, data-cell as 
input and/or output. Up to 9 user options 
in any combination, including selected audit 
listing and hash total. Selective field is 1 to 
9 digits, but may be located anywhere in 
record. Limitations: 80 character unblocked 
records on any device combination; Con
trol is from console, but easily modified to 
control card, if necessary. JCL supplied is 
DOS, but easily modified to user configura
tion. COBOL statements in configuration 
section will be modified to user requirements 
upon request. 
360/30 and up, 32K, COBOL, Level E 

William W. Dungereo.ux, 
Management Consultant 
Coast & Southern Federal S & L 
855 South Hill Street 
Los Angeles, Calif. 90014 

Cl201 

DOCUMENTATION 
"CROSS REF" $100 

A "COBOL Cross Reference Listing" program 
which provides separate listings of all data 
names and procedure names, with procedure 
name references coded as to whether they 
ore used in a perform, go-to, or alter 
statement. 

360-32K, COBOL 

C. D. Harakas 
613 East Sunset Drive 
N. Muskegon , Mich. 49445 

CJ202 

DO CU MA TIC $1,600 
Automatic documentation of 360 RPG pro
grams including English language descrip
tions of input, processing and output. Also, 
record layouts of input and output and 
system flow chart. 
360, BAL 

Data Usage Corporation 
2460 Lemoine Avenue 
Fort Lee, N.J. 07024 

CJ203 

OSI COBOL 20 CROSS REFERENCE 
PROGRAM N/A 

Tbis system gives a complete cross refer
ence listing of all Data Names, Paragraph 
Names and verbs appearing in a program 
written in OSI COBOL 20. An option is 
avoil'oble to inhibit cross referencing any of 
the above items. The listing shows where the 
items are defined and referenced. The sys
tem uses the scratch tape, generated dur
ing a compilation, as input. 

360/20, DIS COBOL 20 

James T. Jewett, 
Director of Marketing Applications 
Decision Systems, Inc. 
East 66 Midland Avenue 
Paramus, N.J. 07652 

CJ204 

GRIM (GENERATED RUN INSTRUCTION 
MANUAL) $400 

A series of programs designed to produce 
four types of documentation most often 
needed by S/360 users: (1) Operating In
structions; (2) Adhesive Tope Labels; (3) 
1/0 Summary for a particular jobstream; 
(4) System Flowcharts. The GRIM conventions 
permit uniform documentation to be used by 
those responsible for scheduling and run
ning complex series of computer programs. 
Input to the system is easily handled by 
clerical personnel, thus removing a great 
documentation burden from programming. 
360/30 or above, COBOL 

Maurice E. Sheerer, Jr., 
Director of Applied Research 
Macro Services Corporation 
131 Tremont Street 
Boston, Mass. 02111 

CJ205 

NSIFlow $1,000 
NSIFlow (nice-flow) is a complete COBOL 
documentation package. It includes a cross
reference and flowchart for each COBOL 
program to be documented and has capa
bilities to document multiple programs at 
one pass. It con save programming time, 
standardize documentation appearance, and 
ease the problem of program reassignment. 
NSIFlow is being extended to handle FOR-
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TRAN, BAL, and RPG as well. The software 
requires at least one disk drive or four 
tape drive ~ and 32K of main storage. 

Any COBOL Supported Configuration 
COBOL/Object Decks 

J. T. McMillen 
Norvell Systems, Inc. (NSI) 
Suite 2428, 100 N. Main Building 
Memphis, Tenn. 

CJ206 

XREF, GENERALIZED CROSS-REFERENCE 
LISTER $200 

XREF produces cross-reference listings. It 
relates each name in a body of text to the 
places in the text where it was referenced. 
The text may be in any programming lan
guage, or in natural language. Thus, it 
may be used for indexing documents as well 
as cross-referencing programs. 

360, 05 or D05, FORTRAN 

Robert L. Glass 
26414 124th Avenue, S.E. 
Kent, Wash. 98031 

CJ207 

ENGINEERING 
AIRLINE FLIGHT CREW 
SCHEDULING SYSTEM N/A 

This system creates economic flight crew 
trip assignments for scheduled commercial 
airlines, beginning with the timetable and 
stated operational conditions. It will pre
pare daily assignments for domestic sched
ules, weekly assignments for international 
schedules, and special weekend frequencies. 

FORTRAN 

Murray Spitzer 
611 '.> Greentree Road 
Beth : sda, Md. 20034 

CK208 

CAVIT $7,500 
General Hybrid, Cylindrical Bearings, In
compressible, Cavitation Program No. 32-10 
to determine steady-state performance char
acteristics of hybrid bearings operating with 
cavitated regions in the luminar incom
pressible flow regime. 

CDC 6600, Univac 1108, FORTRAN IV 

Wilbur Sha.piro, 
Chief, Center for Computer-Aided 
Analysis 
The Franklin Institute Research Labs. 
20th & Race Streets 
Philadelphia, Pa. 19103 

CK209 

CSSL-CONTINUOUS SYSTEMS 
SIMULATION LANGUAGE $15,000 

CSSL/6000 is the continuous system simula
tion language installed on the CDC 6400/ 
6500/6000. It is a third generation super 
set of the languages: MIDAS, MIMIC, DSL/ 
90, CSMP, DES, etc. The program is used 
to easily and economically simulate, analyze, 
or synthesize any mathematical system of 
equations that can be expressed as differ
ential equations (linear or non-linear) or 
in S-plane notation ("block" notation). Fur
ther information on request. 

CDC 6400, 6500, 6·600/SIGMA 517 /and 
others, FORTRAN 

Don Snow, 
Director of Applications 
CODE Research Corporation 
2141 West La Palma 
Anaheim, Calif. 92801 

CK21 o 

CURVE $1,000 

CURVE is a horizontal curve calculation pro
gram. The program uses plan or design 
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data to develop tables of angular deflec
tions, arc and chord lengths, for up to four 
radial offsets, based on 10, 25, 50, or 100 
foot arc lengths (stations), for any given 
curve. The program is especially useful for 
highway and development survey work, as 
it provides all the field data necessary. 

UNIVAC 1108/Exec 8, FORTRAN V 

H. Eugene Andreas 
SCl-TEK Computer Center 
1707 Gilpin Avenue 
Wilmington, Del. 19806 

CK211 

DESIGN OF CONCRETE BEAMS FOR 
SHEAR AND TORSION AND NORMAL 
FORCES $275 

The program does the design of the rein
forced concrete member subjected to shear, 
torsional moment and axial load, both ten
sion or compression. The reinforcement both 
longitudinal and stirrups are designed ac
cording to the Tentative Recommendations 
for the Design of Reinforced concrete mem
bers to resist Torsion-Report of ACI Com
mittee 438, and Building Code Requirements 
for Reinforced Concrete ACI 318-63. The 
program input consists of the member di
mentions, concrete and steel strengths, any 
cover requirements if different from ACI 
Code, shear, Torsional moments and Axial 
load etc. etc. 

1130 and 360/30, FORTRAN 

Pal 
3736 Bolling Road 
Richmond, Va. 23223 

CK212 

ECONOMIC CONDUCTOR SELECTION $500 
The selection of the conductor size for new 
transmission circuits is based on a set of 
calculations to determine the most econom
ical size for the expected loading on the 
circuit over a period of years. The calcula
tions include 12R losses, corona losses for 
both fair and fowl weather, present w9rth 
of money and several methods of deprecia
tion. 

1130-8K, FORTRAN IV 

R. Shifman 
290 Winchester Street 
Newton, Mass. 02161 

CK213 

HEAT EXCHANGER TUBE LAYOUTS $1,250 

Solves the multi-pass tube layout problem 
for process Shell and Tube exchangers. Un
limited variation of design scale eliminates 
extensive tube count tables from thermal 
and hydraulic design programs. English or 
metric system versions available. Systematic
ally tabulates sets of layout standards for 
general use. 

Any 4K machine w/FORTRAN IV 

C. R. Holcomb, Owner 
Industrial Computing Co. 
1560 East 21st Street 
Tulsa, Okla. 

CK214 

HEATRAN~GENERAL P RPOSE 
THERMAL ANALYZER $2,000-$4,000 

HEATRAN is a digital computer package de
signed to solve multi-dimensional transient 
and steady state problems in heat conduc
tion, convection and radiation. Continuous 
systems having up to three dimensions are 
modelled by conventional lumped parameter 
representations. Large, irregularly shaped 
systems are modelled by an asymmetric mesh 
network of up to 500 nodes and 999 con
nectors. Generality is achieved by allow
ing system parameters such as condu tivity, 
heat capacity, heat generation, fluxe , and 
temperatures to be arbitrary functions of 
system variables. The entire problem is de
fined and controlled by means of data cards 

specifically designed for ease of use by 
the analyst. Further information upon request. 

Any 32K, FORTRAN IV 

Manager, Software and Special Services 
Electronic Associates 
P.O. Box 582 
Princeton, N.J. 08540 

CK215 

HEURISTIC INTEGER PROGRAMMING 
SYSTEM N/A 

This program solves the zero-one integer 
programming model of large-scale com
binatorial systems developed in vehicle 
scheduling, airline flight crew schedules, and 
other applications. It is capable of finding 
economic solutions to models of several 
thousand zero-one variables. 

FORTRAN 

Murray Spitzer 
6115 Greentree Road 
Bethesda, Md. 20034 

CK216 

ICSSE $5,000 
Cylindrical Bearing, General Steady State 
Incompressible, Program No. 32-1-deter
mines steady-state performance characteris
tics of hydrodynamic, hydrostatic· or hybrid 
cylindrical bearings with incompressible 
lubricant in laminar regime. 

CDC 6600, Univac 1108, FORTRAN IV 

Wilbur Shapiro, 

KCAL 

Chief, Center for Computer-Aided 
Analysis 
The Franklin Institute Research Lab. 
20th and Race Streets 
Philadelphia, Pa. 19103 

CK217 

N/A 
This program package provides D.C., A.C. 
or transient analyses of linear or non-linear 
electrical networks containing up to 40 
nodes and 120 branches. (Choice of branch, 
nodes, ••• etc. numbers is arbitrary). Worst 
case, sensitivity and standard deviation cal
culations may be made in the D.C. analysis. 
Circuit parameter modification capability is 
also provided. Input may be by card reader 
or keyboard; any or all of the circuit vari
ables (Node voltages, branch currents, 
branch voltages, element voltages, element 
currents, element power losses) may be out
putted on typewriter, line printer and/or 
card punch. The user may choose to have 
each variable output for all nodes or 
branches) or he may select those specific 
nodes (branches in which he is interested. 
Plots of up to 16 circuit variables may be 
made as a function of varied parameters. 
(D.C., A.C. modify) or a s a function of t.ime 
(Transient). Program is also available without 
plot option and (with decreased capacities) 
for a 16K machine. Program can be further 
customized for use on machines other than 
above at the request of the client. 

1130/32K, FORTRAN IV 

R. Pasetto, and M. J. Mulryan 
Kollsman Instrument Corporation, 
Scientific Computer Center 
575 Underhill Boulevard 
Syosset, N.Y. 11791 

CK218 

KDA-CHEMICAL KINETIC 
DATA ANALYSIS $10,000 

The KDA package is an integrated set of 
digital computer programs designed to solve 
chemical kinetic data analysis problems. 
This package operates in conjunction with 
either an algebraic or differential equation 
mathematical model of proposed kinetic 
rate processes supplied by the user. The 
user's model and chemical kinetic experi
mental data combine with a parameter 
optimization algorithm and command execu-
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tive which are part of the KDA package. 
The algorithm in the optimization program 
is used to vary unknown model parameters 
(e.g., reaction rate constants) to minimize 
the error between computed and experi
mental results based on user options de
fined via the KDA executive program. Fur
ther information on request. 

Any 32K, FORTRAN IV 

Manager, Software and Special Services 
Electronics Associates, Inc. 
P.O. Box 582 
Princeton, N.J. 08540 

CK219 

OPTRAN-NON-LINEAR PARAMETER 
OPTIMIZATION $13,000 

OPTRAN is a command structured free
format language which allows a user to 
obtain solutions to a wide range of non
linear parameter optimization problems; over 
170 commands are provided. The package 
is composed of two separate programs, a 
data input processor and an optimization 
processor, each of which contains the 
OPTRAN language processor. The data in
put processor provides data input decoding 
and automatic generation of output reports. 
A quasi-dynamic memory allocation scheme 
is used for data storage to reduce the re
strictions on problem size by efficient data 

Manager, Software and Special Services 
Electronic Associates, Inc. 
P.O. Box 582 
Princeton, N.J. 08540 

CK220 

PARTAN-PARALLEL TANGENTS 
OPTIMIZATION $1,000 

PARTAN is an integrated set of subroutines 
that implements a parallel tangents (or 
PARTAN) optimization algorithm in conjunc
tion with an objective or error function ob
tained from a user generated subroutine. 
This package contains1 all necessary input/ 
output programs for the optimization parame
ters and objective function prior to, during, 
and after optimization. The program logic 
makes it possible for the user to maximize 
or minimize the objective function or make 
individual objective function evaluations. The 
individual optimization parameters may be 
held constant, constrained to a specified 
range, or subjected to a maximum or mini
mum limit. Both the mode of the algorithm 
and the form of limiting applied to the in
dividual parameters are s·pecified by the 
user via card input or console typewriter. 

FORTRAN IV 

Manager, Software and Special Services 
Electronic Associates, Inc. 
P.O. Box 582 
Princeton, N.J. 08540 

CK221 

SCOGO (SCl-TEK COGOJ $500 

SCOGO is an expanded version of MIT's 
COG0-90. It is a problem -oriented com
puter language and programming system 
for solving geometric problems in civil engi
neering by using a digital computer. Compli
cated problems in surveying and highway 
design are easily solved using this method 
because all computer commands are con
structed from terms familiar to the civil en
gineer. With les.s than two hours of study, 
an engineer who had no previous computer 
experience, can use this system to solve 
problems of any complexity. SCOGO excels 
in ease of usage and flexibility as to com
mand structure, program interfaces, and 
formatting. 
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UNIVAC 1108/Exec 8, FORTRAN V 

H. Eugene Andreas 
SCl-TEK Computer Center 
1707 Gilpin Avenue 
Wilmington, Del. 19806 

CK222 

SHIP CROSS CURVES OF STABILITY 
(A0181) $60 per hull 

This program producesi all data necessary to 
plot a complete set of cross curves of sta
bility. Displacement, righting lever and cen
ter of buoyancy is calculated fo.r 0, 15, 30, 
45, 60, 75, and 90 degree transverse inclina
tions. Input data are stations and trans
verse radii. 

1130/8K, FORTRAN IV 

N. Harper, Naval Architect 
Colin Harper Model Basin 
4001 Memorial Boulevard 
Port Arthur, Texas 77640 

CK223 

SHIP HYDROSTATIC CURVES 
(AOl 84) $60 per hull 

This program produces all data necessary to 
plot a complete set of hydrostatic curves. 
Displacement, centers of buoyancy and 
flotation, tons per inch immersion, trans
verse and longitudinal metacentric radii, 
Bonjean areas, block, pris.matic, midship, 
and waterplane coefficients are calculated 
for each waterline. Input data are stations, 
waterlines, and half breadths or half areas. 

1130/ 8K, FORTRAN IV 

N. Harper, Naval Architect 
Colin Harper Model Basin 
4001 Memorial Boulevard 
Port Arthur, Texas 77640 

CK224 

STRESS $1,000 
STRESS is a problem-oriented programming 
language used to solve 2 or 3 dimensional 
structural engineering problems on a digital 
computer. The language uses. commands al 
ready familiar to the structural designer. 
This feature enables the non-computer ex
pert to handle a wide variety of structural 
analysis problems with only a few hours of 
study and a minimum of programming ef
fort. Another important aspect of the system 
isi the ability to easily and quickly obtain 
additional solutions from modifications of 
the original system. This enables the engi
neer to approximate an optimum structure 
with a minimum of effort. 

UNIVAC 1108/Exec 8, FORTRAN V & 
SLEUTH II 

H. Eugene Andreas 
SCl-TEK Computer Center 
1707 Gilpin Avenue 
Wilmington, Del. 19806 

CK225 

STRUCTURAL DESIGN PACKAGE N/A 
Time sharing programs ~hich perform 
1) rigid plane frame analysis, 2) design of 
floor sys.tern framing using standard rolled 
steel beams, 3) design of single and multi
story steel columns and 4) design of rein 
forced concrete footings. 

G.E. Mark II, FORTRAN 

W. P. Palmer 
Peter F. Loftus Corporation 
900 Chamber of Commerce Building 
Pittsburgh, Pa. 15 219 

CK226 

TAKE-OFF $3,000 

Computation of accelerated take-off distance 
of an ·aircraft over an obstacle of specific 
height. Take-off distance consists of: ground 
distance to rotation velocity, ground distance 
to rotation velocity, ground distance from 
rotation to lift-off, and distance to obstacle. 

Flap and landing-gear retractions and ground 
effects are considered. 

PDP-10, GE-6·35, GE-265, H-P 2000, etc., 
BASIC or FORTRAN IV 

F. A. Klappenberger, 
Manager of Computer Sciences 
CADCOM, Inc. 
111 Forbes Street 
Annapolis, Md. 21401 

CK227 

THERMODYNAMICS AND PHYSICAL 
PROPERTIES <TAPJ N/ A 

TAP is a versatile thermo-physical properties 
package for chemical and petroleum appli
cations. Many of the lates.t methods for the 
calculation of properties such as viscosity, 
diffusivity, thermal conductivity, vapor pres
sure, heat of vaporization, density, fugacity, 
heat capacity, enthalpy, and entropy are in
corporated in the package. Its executive rou
tine is designed to choose the bes.t method 
for calculating a property depending on the 
input continuation of TAP: information. Pro
visions have been made to minimize the 
effort required to modify or expand the 
program, 

FORTRAN 

Dr. Michael l. McGuire 
ChemShare Corporation 
730 As.p, Box 2310 
Norman, Okla. 73069 

CK228 

TECHNIQUE FOR OPTIMAL PLANNING 
AND SCHEDULING N/ A 

TOPS generates the optimum schedule for 
maximizing profit of a complex project with 
nonlinear constraints. Primary emphasis is 
placed on the s.chedule rewards. The program 
provides two results in a reasonable amount 
of computing time: 1. Optimum schedules 
for all activities, based on the conditions 
at the review date; 2. For changed condi
tions between review dates, a simple guide 
by which the manager of each activity can 
locally s.elect an alternative strategy that 
maximizes total project profit. By use of a 
unique proprietary algorithm, TOPS estab
lishes an optimum project schedule in about 
the same amount of computer time as the 
mere processing of an ordinary PERT net
work. TOPS is useful, not only for maximiz
ing profit on an existing project, but also 
for negotiation of profitable incentives .. TOPS 
was developed to handle very large projects 
of up to 20,000 activities. However, it is 
practical for any project or company large 
enough to require PERT or similar controls. 

360, 7090194, XDS SIGMA 7165 or 32K, 
FORTRAN IV 

R. V. Morse, Associate 
Hollander Associates 
P.O. Box 2276 
Fullerton, Calif. 

CK229 

VAPOR-LIQUID EQUILIBRIUM 
PROGRAM (EQUIL) N/A 

EQUIL is a multicomponent vapor liquid 
equilibrium package. It is used for the cal
culation of equilibrium K-values of chemical 
and petroleum mixtures. The program has 
been tested extensively agains.t experimental 
data. The output of the program includes 
vapor density, liquid density, vapor and 
liquid composition and K-values. 

FORTRAN 

ChemShare Corporation 
730 Asp, Box 2310 
Norman, Okla. 73069 

CK230 
VEHICLE SIMULATION $1,250 

Program 1 creates data files based on ve
hicle weight and basic motions applicable 
to the vehicle. Program 2 then simulates one 
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or two vehicles operating on the same path. 
Delay factors, interference, skill, fatigue and 
other factors are considered. The program 
will handle up to 15 critical locations where 
delay may occur. Output is a list of cycle 
times before and after simulation. 100 cycles 
may be simulated. This program is ideal 
for simulating forklift operation in an in
dustrial plant. 

1130, SK, BASIC FORTRAN IV 

Richard Shifman, Consultant 
290 Winchester Street 
Ne'Wton, Mass. 02161 

CK231 

VOLTAGE GRADIENT 

Calculate the voltage gradients of each con
ductor for a given tower height, conductor 
spacing, radius of conductor and line to 
line voltage. The program calls ARRAY and 
MINV, subroutines from the IBM 1130 sci
entific subroutine package. The program is 
based on a paper published by AIEE Trans
actions, Vol. 74, April, 1955, by G. E. 
Adams. 

1130-SK, FORTRAN IV 

R. Shifman 
290 Winchester Street 
Newton, Mass. 02161 

CK232 

WATER DISTRIBUTION, WATDB $25,000 

The Northwest Computing Water Distribu
tion program is based on the Hardy Cross 
method for the analysis of flow distribution 
in a pipe network. Modifications to the 
basic equations are used to permit the analy
sis of pumps in the system and multiple 
fixed pressure points. Input to the program 
consists of a description of each line in the 
system, the elevation of each of the nodes 
in the sys.fem , the discharges and inputs, 
pump locations, the pressure at one or more 
known pressure points , and a list of the 
pipes in each of the . loops in the system. 
Output from the program consists of the 
amount by which the input or discharge has 
changed (from the estimated value) at the 
known pressure points (when more than one 
pressure is specified), the corrected flow rate, 
the velocity head loss and rate of head 
loss in each pipe, and the elevation of the 
hydraulic grade, the available pressure and 
the final discharge at each node. 

1130 with disk, 360/64K, 
BASIC FORTRAN IV 

Richard I. Norman, Owner 
Northwest Computing 
1 250 Mercer Street 
Seattle, Wash. 98109 

CK233 

WING-STRESS $2,800 

Applications program for light aircraft de
sign. Shear and bending stresses in a two
spar tapered wing under combined torsion , 
bending, and shear. Interactive program in
tended to save number of iterations re
quired in wing design by permitting real 
time parametric study. 

Any time-shared system (PDP-10, GE-635, 
GE-265, H-P2000, etc., BASIC or 
FORTRAN IV 

F. A. Klappenberger, 
Manager of Computer Sciences 
111 Forbes Street 
Annapolis, Md. 21401 

CK234 

FINAN.CIAL 
INVESTMENT AND BORROWING 

ACUAS (AUTOMATED CREDIT UNION 
ACCOUNTING SYS. ) $2,000 

MAY, 1970 

Credit union accounting system for shares 
and loans. Resolves clerical chore of oper
ating credit unions. Produces balance list
ing, trial balance, posted transactions re
port, exceptions report, loan payment re
port, delinquent loan report, statements, 
dividend report & 1099's. 

360/25, COBOL 

G. S. Morningstar 
P.O. Box 4711 
Jacksonville, Fla. 32201 

CL235 

BID-BOND-SWAP INVESTMENT 
DATA $15,000 

BID is a program for time-shared computer 
systems which provides Bond Investment 
Data in an immediate analysis of the in 
come and capital effects of a bond trade, 
including all tax effects. It is used to com
pare alternative fixed -income securities in 
the process of replacing presently held 
bondsr with new possibilities for maximiza
tion of income. The total context of the par
ticular personal or institutional tax environ
ment is considered. Used by banks, the 
service can be offered for subscribers' use 
via telephone to any bank department with 
a terminal. It can also be installed for pri
vate ins.titutional use. The program was de
veloped by State Street Bank and Trust 
Company, Boston. 

360/30 

Cullinane Corporation 
60 State Street 
Boston, Mass. 02109 

CL236 

"FILS" INSTALLMENT LOAN SYSTEM $15,000 

Fils is a comprehensive installment loan ac
counting system for banks and other loan 
institutions. Developed and used by The 
First National Bank of Bos.ton, it Accommo
dates both branch and correspondent banks. 
It is extremely versatile and is readily 
adaptable to the varied methods and poli 
cies of many independent correspondent 
banks. For the loan officer, it features readily 
available up-to-date payoff amounts for each 
loan, up to 99 different loan type class.ifi
cations, indirect loan reporting, manage
ment statistics, and automatic closure of 
small balances. For correspondent banks, it 
features several accrual methods, various 
check-digit calculation procedures, option 
codes for the selection of reports, and flexi 
bility of scheduling late notices and late 
charge assessments. Further information upon 
request. 

360/30 

Cullinane Corporation 
60 State Street 
Boston, Mass. 02109 

CL237 

INSTALLMENT LOAN $6,000 

This is a multi -bank sys.tern which is ex
tremely comprehensive. 23 daily reports are 
provided; 14 periodics and monthlies are 
also provided. The system has full rebate 
and payoff capability, uses minimum of pre
printed forms (coupons·, chase cards and file 
cards) and is built to support the collection 
agent. 

3·60, 32K, DOS, COBOL 

Michael J. Henry, 
Vice President, Marketing 
Florida Software Services , Inc. 
1010 Executive Center Drive, Su ite 255 
Orlando, Fla . 32803 

CL238 

INSTALLMENT LOAN ACCOUNTING 
SYSTEM $7,500 

This package has the capability of handling 
interest bearing loans as well as discount 
loans. On interest bearing loans the interest 
is calculated daily and notices of interest 
due may be sent to the customer on a regu
lar basis. After posting the day's trans
actions, the accounts are aged and checked 
for delinquency. Exception reports, late no
tices, and history cards are automatically 
prepared. Payoff figures given by the system 
are up to date and reliable. On simple in
terest loans, the payoff includes interest due 
one day in advance of the trial balance. On 
discount loans, the payoff is updated one 
day ahead of the anniversary so that the 
payoff figure is correct the following day. 
There is never a need to calculate any pay
off or interest due by hand. More informa
tion upon request. 

360/30, 2311, 1403, 2540, 1419, BAL 

Leonard A. Waldorf, 
Programming Manager 
Bren co Automation Center, Inc. 
2818 Ingersoll Avenue 
Des Moines, Iowa 5031 2 

CL239 

INSTALLMENT LOAN SYSTEM $6,000 

Designed for processing in a multi-bank en
vironment with branch and other control 
breakdowns. Options are available for each 
bank in regard to delinquent notices, late 
charge calculations, etc. A complete trial 
balance may be printed as desired (daily, 
weekly or monthly) showing current data 
including net payoff balances. Earnings ac
crual, dealer analysis, management reports 
and year end interest paid reporting are all 
features of the package. 

360/30, 64K, DOS Assembler 

Don L. Bates, 
Assistant Manager-Systems 
Old National Bank 
P.O. Box 718 
Evansville, Ind. 47701 

CL240 

MORTGAGE LOAN ACCOUNTING 
SYSTEM-MARC II $40,000 

A comprehensive mortgage accounting sys
tem for mortgage bankers, savings and loan 
as.sociations, and commercial banks. Includes 
all daily, weekly, monthly reporting func
tions; tax and insurance procedures; com
plete investor reporting (including new 
FNMA/GNMA system; escrow/impound sub
system. Flexible reporting and processing 
options for multiple companies. Report gen 
erator and inquiry options available. 

Honeywell 200, 32K; 360, 65K, COBOL 

Mortgage Systems Company 
University Computing Company 
1949 North Slemmons Freeway 
Dallas, Texas 75207 

CL241 

BANKING OPERATIONS 

AUDIO RESPONSE ON-LINE TELEPROCESSING 
SYSTEM 

The system utilizes BTAM to receive/send 
data by touch tone telephone or pad at
tached to standard dial telephone. Demand 
deposit, savings, and installment loan are 
supported by up to 8 lines and a 64 word 
vocabulary. Designed for multi -bank envi
ronment, a security technique is employed 
at bank and application levels.. All trans
actions are logged and a report is printed 
to provide an audit trail of updating and 
inquiries . The on -line program consists of 
25 phases and requires a 20K partition un 
der DOS. 
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360/30, DOS Assembler 

Marvin Russell, 
Manager of Programming 
Old National Bank 
P.O. Box 718 
Evansville, Ind. 47701 

CL242 

BANK DEMAND DEPOSIT 
ACCOUNTING $2,500 

Complete demand package including up
date, statement run, exceptions, return 
charges, large items, etc. Unique alert list
ing for holds, stop payments and special 
instructions. Self balancing feature. Com
pletely operative system now in use for 
several months. Will handle multiple banks 
with branches on a single master file. In
put can be MICR, paper tape or card. Sys
tem requires single paH of master file per 
processing cycle. 

Burroughs B-3500, 25K, Advanced 
Assembler 

Marc Barott, Manager of Marketing 
Valley Bank of Nevada 
1077 East Sahara 
Las Vegas, Nev. 89105 

CL243 

BILLING SYSTEM-TENANT $2,800 

This is a multi-user billing and collection 
system designed for a data center opera
tion. The system was designed to handle 
apartment complexes, condominiums, office 
complexes, mobile home parks, or other 
leasing operations which are characterized 
by the requirement for a fixed, monthly bill
ing and collection service. On-site support 
is available, but not required and is not 
included in the price. 

360, 32K, under DOS 
Michael J. Henry, 
Vice President, Marketing 
Florida Software Services, Inc. 
1010 Executive Center Drive, Suite 255 
Orlando, Fla. 32803 

CL244 

BILLING SYSTEM-UTILITY $3,000 
This is a general purpose, multi-user utility 
billing package built to handle utility-like 
companies with up to three types of utili
ties. The system is built to provide callable 
rate schedules, etc., for individual utilities. 
Meter book type inputs are accepted by the 
system which provides all calculations, his
torical record keeping, computer-produced 
bills, summaries, etc. 

IBM 360, 32K, DOS, COBOL 

Michael J. Henry, 
Vice President, Marketing 
Florida Software Services, Inc. 
1010 Executive Center Drive, Suite 255 
Orlando, Fla. 32803 

CL245 

BOND PORTFOLIO ANALYSIS 
AND ACCOUNTING $9,000 

This is a multi-bank automatic bond invest
ment analysis and accounting system. It pro
vides each user with information required 
for proper management of a portfolio. This 
is a very comprehensive complete system for 
portfolio management. 

360, H-200, B-3500-65K, COBOL 

Michael J. Henry, 
Vice President, Marketing 
Florida Software Services, Inc. 
1010 Executive· Center Drive, Suite 255 
Orlando, Fla. 32803 

CL246 

BRITISH TO U.S. INVOICE 
CONVERSION $50 

Converts. any Bill or Invoice from British to 
U.S. currency. Any number of line items may 
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be entered along with the gross total, dis
counts and/or additions (if any), and a set 
total. The program checks the accuracy of 
the bill and if desired distribute the dis
counts and additions among the line items, 
converts to U.S. values, then list the line 
items and totals in U.S. currency. 

Any 360 with CPS, CPS subset of PL/ 1 

Dan W. Shealy, 
Head, Library D.P. 
University of Georgia 
Main Library 
Athens, Ga. 30601 

CL247 

CAPITAL INVESTMENT MODEL N/A 
Provide an analysis of a project's (or com
pany's) expected financial position to be ob
tained as the result of input, revenue and 
cost data. Develop standard financial state
ments (P&l Balance Sheet, Cash Flow, etc.). 

140K Core, FORTRAN 

J. F. Wagner or P. J. Skinner 
Mellonics System Development Division 
1001 W. Maude Avenue 
Sunnyvale, Calif. 94086 

CL248 

CERTIFICATES OF DEPOSIT $4,000 
Multi-bank and multi-certificates. of deposit 
type (six different types of certificates of 
deposit) package built to operate in data 
center environment. Designed to handle al
most any type of known certificates of de
posit. 

360, 32K, DOS, COBOL 

Michael J. Henry, 
Vice President, Marketing 
Florida Software Services, Inc. 
1010 Executive Center Drive, Suite 255 
Orlando, Fla. 32803 

CL249 

CERTIFICATES OF DEPOSIT SYSTEM $5,000 
Certificates of Deposit processing system in
cludes 10 programs plus 6 file back-ups, 
sorts, etc. Running present form since 01-69. 
Runs on Mod 25 up-is now on 40 multi
program ming. Weekly posting. Checks and 
Notices, alpha and/or numeric Trial, 1099's 
by customer. Multi-bank processing with all 
options variable by bank. Can report cash 
or accruals. Handles 3, 6, 12 month ma
turities and any increment of 12 months. 
Single term or renewable. Interest paid at 
maturity on 3 and 6 months CD's, 6 months 
or annually on 12 months CD's. Compounds 
interest, reports Savings. or Checking ac
counts to be credited. 

360/25 and up, 1403, 2540, 32K, BAL 
Keith L. Avise, Assistant Cashier 
Merchants National Bank-Datacenter 
222 Second Avenue, SE 
Cedar Rapids, Iowa 52401 

CL250 

INVEST $2,700 
The objective of the program is to assist an 
investor in evaluating the economic feasi
bility of large scale investments. Tabulation 
of cash flow over the life of the project 
enables liquidity criteria to be cons.idered 
in the decision making process. Included, 
as part of the analysis, are the calculations 
of:-rates of return on investment and 
equity,-net present value,-payback,-and 
benefit cost/ratios. Input variables include: 
-fluctuations in sales levels,-cost parame
ters,-method of depreciation,-pay back 
period (long-term loan),-interest rates on 
loans,-rates for Federal, State, and Local 
taxes;-changing levels of output. A com
plete list of input variables and total pro
gram description provided upon request. 

360/30 and up, FORTRAN IV 

Christopher D. lies, 

Financial Marketing Coordinator 
PST Enterprises, Inc. 
370 Lexington Avenue 
New York City, N.Y. 10017 

CL251 

MUTRAN (MUTUAL FUND 
ACCOUNTING PROGRAM) $7,500 

A new accounting system for daily process
ing of transactions of mutual funds. Uses 
two magnetic tapes, one for the history of 
all the accounts and the assets in the fund, 
the other for all the shareholders informa
tion and processing. Calculates and prints 
daily balance sheets, calculates daily share 
value, prints checks, accounts, accounts 
debited or credited, cross references. to other 
accounts. Prints dividend and capital gains 
notices, updates brokers list. 

FORTRAN Compiler, 3 tape drives, 
FORTRAN 

Dr. Ted Finkelstein 
Trans Computer Associates 
P.O. Box 643 
Beverly Hills, Calif. 90213 

CL252 

"PAT" PROOF & TRANSIT $1·5,000 
PAT is a proof and transit system developed 
by second National Bank of New Haven. 
The program pres.ently handles 75,000-
150,000 items per day in an hour or two 
of processing. The program features fast 
processing in one partition, use of a stand
ard printer, and readily changeable tables 
of sort and float patterns. In addition to 
deposit and batch proof, the system cap
tures cash letter data for all end points 
on the initial pass; rerun passes are needed 
only for physical transit separation and re
quire only 15k of core. The Second National 
is. currently using the system to proof and 
separate all teller input including deposits, 
loans and inclearings. ON-us transactions 
are captured on a disk file for entry into 
ODA, IL, and other systems. The program 
also accumulates float data and deposit 
items for detail lists for each sort pocket, 
and automatically writes cash letters. Fur
ther information upon request. 

360/30, BAL 

Cullinane Corporation 
60 State Street 
Boston, Mass. 02109 

CL253 

SAVINGS SYSTEM $4,000 
This is a multi-bank savings depos.it ac
counting and reporting package. The sys
tem provides daily, weekly, cycle, annual, 
and upon-request reports. Bank header mas
ter records control the system functions mak
ing it easier to handle variations in system 
logic and future modifications. 

36~ 32~ DOS, COBOL 
Michael J. Henry, · 
Vice President, Marketing 
Florida Software Services, Inc. 
1010 Executive Center Drive, Suite 255 
Orlando, Fla. 32803 

CL254 

SHAREHOLDERS ACCOUNTING 
SYSTEM $12,000 

A shareholder accounting system designed 
to support both common and preferred stock. 
The programs cover file creation, mainte
nance and updating; daily and periodic re
ports; optional teleprocessing inquiry capa
bility. 
360/50, Primarily ALC &PL/1 

Vice President, Corporate Development & 
Data Systems 
Lone Star Gas Company 
301 South Harwood Street 
Dallas, Texas 75201 

CL255 
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SAFEGUARDING COMPUTER INFORMATION 

Proprietary information in com
puter systems, in-.plant or out, is 
highly vulnerable to industrial espio
nage. There are four categories of 
protection for such information. 
These categories are: cryptographic; 
contractual; managerial, administra
tive, and procedural; and electro
magnetic, electronic, optical, and 
electrical. Each category includes a 
statement of protective, measures 
that, if applied to computers, termi
nal stations, and communication 
lines, should minimize the oppor
tunity for theft or loss of sensitive 
data. 

Such a loss hurts. For example, 
early in 1969 British Overseas Air
ways Corporation "lost" information 
valued at nearly $5,000,000. The 
irony of it was that this information 

Au t hor Harold Mintz is a communications 

consultant headquartering in Burlington, Mass. 

Since 1962 he has taught a writing course to 
graduate engineers at Northeastern University, 

Boston. 

MAY, 1970 

HAROLD K. MINTZ 

detailed "how the airline intended 
to operate its $96,000,000 computer 
system to make the company more 
competitive."1 

Time-sharing systems that depend 
on public telephone and telegmph 
lines are especially vulnerable to 
espionage. In fact, without many 
precautions these systems are sitting 
ducks for sharpshooting spies. An 
article in the Harvard Business Re
view sums up the difficulties: 

Today, setting up a security 
program is complicated by the 
growing use of remote terminals. 
It is not uncommon for a company 
to have its computer in one center, 
data transmission points in several 
sembly of final reports in still an
sembly of fiinal reports in still an
other location. When employees 
hundreds of miles away are in 
direct contact with the computer 
files, there must be controls to en
sure that the files are not changed 
from remote locations without au
thorization, and that classified or 
sensitive data are available only 
to authorized personnel in those 
locations.2 

Complicating the security picture 
is the astronomical growth in time
sharing since 1965. Each year more 
and more data is accumulated, proc
essed, stored, and retrieved by: lo
cal, state, and federal a6encies; 
universities; "think tanks"; corpora
tions, trade associations; labor un
ions; hospitals; and credit bureaus. 

Categories of Protection 

Cryptographic protection employs 
scramblers (encryption devices) to 
encode information at the computer 

and terminals. These devices, which 
have been used successfully by the 
military for many years, also decode. 
Although costly, the scramblers are 
compatible with the telephone net
work and teletype equipment, and 
can operate at data rates up to 
50,000 bits per second. Passwords 
and identification codes should be 
changed often. It may be wise to use 
a sequence of passwords and to re
quire a different password with each 
use. Both the authorized user and 
the terminal require identification. 

Program the computer to check 
the validity of passwords and iden
tification codes before it receives or 
prints out information; the user 
should be able to key in his pass
word without a printout of it ap
pearing on the terminal or on the 
computer output. Preferably, the 
password should consist of numbers, 
letters, and symbols. Passwords, 
names, and identifications should not 
be given out over the telephone. 
Means for identifying computer 
users by fingerprints and voice prints 
are on the horizon, but are not yet 
operational. 

Contractual protection is achieved 
by having computer personnel sign 
a non-disclosure employment con
tract. If programs are loaned to out
siders, have them first sign a non
disclosure contract. 

All accesses to the computer 
should be recorded and audited for 
justification often as a part of man
agerial, administrative, and proce
dural protection, as well as limiting 
access to the library and computer 
room, which should not be a show
place for visitors and unauthorized 
employees. Access can be monitored 
by closed circuit TV. Another pos-
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Shred 
Continuous 
'Forms 
tl\.utomatically 
without supervision 

the JET 12 
Destroys computer print-outs, punch cards, 
computer runs, continuous forms and numer
ous forms automatically at the rate of 500 
pounds of paper per hour. This quiet power
house also shreds obsolete records, confi
dential documents, private correspondence 
or anything made of · paper. 
For full information and free literature write 
to 

th SNREDMASTER corpor11tiD11 
891 SOUTH OCEAN AVE., FREEPORT, L.1,, N.Y. 11520 

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

sibility is ultrasonic alarms within 
the room. 

The computer should be pro
grammed to keep a log recording 
the files used, the users' identifica
tions, and all inquiries. The log 
should be audited periodically to 
uncover questionable inquiries and 
penetrations. Lock the computer so 
that sensitive information can be 
obtained only if two or more super
visors request it together in writing. 
Break up coding tasks among a few 
programmers; because of the high 
turnover of computer personnel, 
avoid heavy reliance on any 
individual. 

No matter how elaborate, iron
clad, and costly your security system 
is, it will be no better than the in
tegrity of your computer personnel. 
For that reason, subject program
mers, operators, maintenance tech
nicians, and systems analysts to 
stringent screening before hfring 
them, and have them bonded by a 
national insurance company. Review 
with them periodically their respon
sibility for preserving the privacy 
of confidential information. 

Data files, disks, and programs 
tapes should be stored in locked 

SENIOR 
PROGRAMMERS 
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Join a progressive, young electronics firm on COBOL the San Francisco Peninsula where a Disk-Oriented 
COBOL environment is our way of life. 

Applied Technology is a well-established, 
progressive, medium -sized company; and 
a leader in its field. Our facilities are 
modern and staffed by congenial peo
ple who appreciate the great California 
climate and the challenge of a stimulat
ing working atmosphere. 

We are seeking several enthusiastic, 
imaginative programmers with a high 
level of knowledge in programming 
techniques. You will deve lop and pro
gram a versatile series of commercial 

applications and assist in planning for 
teleprocessing retrieval systems. Required: 
3 years' COBOL and machine language 
programming experience on a major 
computer system; experience in a manu
facturing, production control, or engi 
neering data cont ro I environment is 
helpful. 

To assure immediate consideration, send 
resume in confidence or call collect (415) 
321-5135, Mr. Gerald Wayt, Employment 
Representative 

Applied Technology 
A Division of ITEK Corporation 

3410 HILLVIEW AVENUE, PALO ALTO, CALIFORNIA 94304 
An equal opportunity employer 

areas; keep a log of users and audit 
it periodically. Store up-to-date mas
ter back-up tapes in a remote (off
site) locked safe. Thus, if the origi
nal tapes are damaged or destroyed 
accidentally or deliberately, the loss 
will be negligible. 

Assign a need-to-know status to 
qualified personnel, take out an in
surance policy to cover losses of 
computer information, and delegate 
responsibility for overall protection 
of privacy to a member of top man
agement. Avoid processing sensitive 
data on a regular fixed schedule. 
Destroy wastebasket contents and 
teletypewriter ribbons and carbon 
papers bearing sensitive informa
tion; even platens may be vulner
able. Write streams of random digits 
at least three times over drums, 
tapes, and disks so that their infor
mation cannot be retrieved. 

Do not allow programmers to 
modify programs actually running 
on the computer; program changes 
should be approved and signed off 
by the cognizant manager. Use the 
"buddy system" in the computer 
room-no person should be allowed 
access alone (this rule applies espe
cially to third shifts and Saturdays). 
Be wary of the "mop and pail pla
toon." Since they enjoy an unwar
ranted "open door" policy in many 
companies, they bear watching, at 
least on a random basis. 

To prevent monitoring of RF sig
nals conducted or radiated by com
puters, peripheral equipment, and 
communication apparatus, use RF 
shielding and noise generation for 
masking. One possibility is to en
close the computer within a screen 
room (Faraday cage ) . Another spe
cific protective measure in the elec
tromagnetic, electronic, optical, and 
electrical category of protection is 
to shield the cables that transmit 
data between components of the 
computer system. 

I/O devices should be located as 
near as possible to the center of the 
computer room; in other words, far 
from the room walls. These devices 
are the most vulnerable points in an 
EDP system because their signals 
contain information. If possible, keep 
phones out of the computer room. 
If phones are necessary, equip them 
with plugs and jacks and unplug 
them when processing sensitive data. 
Remove all unused phone wiring 
and other unused wiring from the 
computer room; ground all conduc-
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tors (water pipes, heating and air
conditioning ducts, etc. ) as near the 
computer room as possible. 

Preferably, process sensitive infor
mation during mornings or after
noons as greater protection through 
masking from the higher level of 
environmental and man-made noise 
is offered than at night. This greater 
protection is particularly true of 
heavily urbanized or industrialized 
centers. Include random masking 
signals in transmissions to circum
vent tapping cf short-distance trans
mission lines. 

A multi-conductor cable, with 
several circuits transmitting simul
taneously, complicates penetration 
attempts as the spy has to pierce 
the cable to reach the wanted circuit 
-no easy task. Some cables are 
enclosed in jackets of dry air and 
have pressure sensors; any opening 
in the cable sheath causes loss of 
pressure setting off an alarm. Since 
these alarms are expensive, they are 
used mainly on short-distance lines. 
Watch for unauthorized connections 
to or signs of tampering with termi
nals, cables, or telephone apparatus. 

Consider using an optical device 
that identifies people by hand geom-

etry, specifically by the lengths of 
four fingers (index, middle, ring, 
and little) of the right hand. A Stan
ford Research Institute study proved 
that this device is 99.5 to 99.95 
percent reliable for personal identifi
cation. It can be utilized with a 
terminal station connected on line 
with a central computer that has the 
individual's hand geometry stored in 
memory. 

A Look at the Futu,re 
"Arthur D. Little Company and 

Stanford Research Institute have es
timated that by 1975 more than 70% 
of all computer use would involve 
timesharing .... "3 Fredrick R. Kap
pel, former AT&T president, pre
dicted in 1967: ". . . in a few year's 
time data communications [over tel
ephone lines] will actuaUy exceed in 
sheer volume the communications 
of speech."4 According to a recent 
special study by the Wall Street 
Journal, "The largest potential in
crease of EDP facilities or services 
is reported for terminal facilities 
with access to stored data."5 

Figures on dollar volume bear out 
these predictions. In 1967 timeshar
ing volume edged slightly over $30 
million; in 1968 sales sur.passed $100 

million. As of September 1969 there 
were 150 timesharing companies in 
the USA, and their number is mush
rooming, especially in Boston, New 
York, and Detroit. 

Time-sharing systems using re
mote terminals will soon be linked 
by microwave relays, and in the 
foreseeable future, by communica
tions satellites, and by television, 
laser, and infrared (for short dis
tances) technologies. With all these 
interfaces forming regional, national, 
continental, and even global net
works of computer systems, it is easy 
to understand why a new type of 
company was recently organized in 
Boston.6 Its objective: to make com
puter information systems secure 
against infiltration. 

1. "Computer Spy W.orries'', Electro
Technology, July 1969, p 16, col 3. 

2. "Plugging the Leaks in Computer Se
curity'', Harvard Business Review, by 
Joseph J. Wasserman, September
October 1969, p 124, col 2. 

3. "Dither over Data: Another Phone Sys
tem Crisis?" Electronic Design 19, 
September 13, 1969, p 26, col 2. 

4. Ibid, p 25, col 3. 
5. "Management & the Computer", Wall 

Street Journal study, 1969, p 5, col 2. 
6. "How safe is your computer?" Boston 

Globe, 16 November 1969, page B-33. 

WE'VE COME A 
LONG WAY
HAVE YOU? 

The Business and Industry Division of the Bunker-Ramo Corporation was a pioneer in the 
utilization of Cathode Ray Tubes for data display devices. We are now one of the largest 
suppliers of on-line data processing information systems and services in the world. 

Our present success in the development of Real Time Quotation Systems for the Financial 
Community has created the following opportunities : 

PROGRAMMERS & ANALYSTS 

I 
SYSTEMS APPLICATIONS 

All levels of experience above 1 year will be considered. 
Assembly language and/or Univac 1108 experience would 
be desirable. Any exposure to Real Time would be a plus. 
Positions also available for individuals with 360, BAL ex
perience in Teleprocessing. 

Our recently announced Telequote®-V system for the Brok
erage Community has created opportunities for people with 
EDP and communications experience. Positions will involve 
you in close work with our design people in the areas of 
customer support and the planning of new services. 

MAY, 1970 

Interested applicants are invited to submit resume, including 
curreint and desired earnings, in full confidence, to: 

Mr. William A. Duss, Petrsonnel Managerr 

THE BUNKER-RAMO CDRPDRATIDN 
BUSINESS AND INDUSTRY DIVISION 

445 FAIRFIELD AVENUE• STAMFORD, CONNECTICUT 06904 

An equal opportunity employer 
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RCA Corp. recently announced major changes in its 
computer pricing structure, including the computer in
dustry's first plan with options to bundle or "unbundle." 
The new unbundling plan gives computer users · the 
option of leasing or purchasing RCA computers with
out systems support at a three per cent price reduction, 
or of acquiring the computer hardware with full sys
tems support at present rates. RCA also announced the 
details of a new lease-purchase plan which offers its 
c~mmercial customers up to a 15 per cent reduction in 
monthly charges for its computer systems over a six
year period, at the end of which they will own the 
computers. 

Honeywell Inc. has entered the growing market for 
computer data-conversion services with the opening of 
a service center in Tampa in April. Richard R. Douglas, 
vice president and general manager of Honeywell's In
formation Services Division, said industry analysts ex
pect service bureaus that use optical character reader 
devices to convert source data to computer-readable 
form will be doing business at a rate exceeding $110 
million a year by 197 4. This compares with a reported 
$28 million in 1969. 

SYCOR Inc., Ann Arbor, Mich., recently announced 
an agreement with the Midwest Stock Exchange Serv
ice Corp., under which SYCOR video terminals will be 
used for order entry by brokerage firms across the coun
try. According to Samuel N. Irwin, president of SYCOR, 
this marks the first time in the securities industry, that 
video terminals will be employed in branch offices for 
order entry. 
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s. J. c. c. 
ARDWARE SOFTWARE 

to ENGINEERS SCIENTISTS to PROGRAMMERS ANALYSTS 

• DIGITAL LOGIC DESIGN • LANGUAGE DEYELOP'MENT 
• MESSAGE SWITCHING • COMPILERS/ ASSEMBLERS 
• HYBRID SYSTEMS • SYSTEMS DESIGN/ ANAL YS·IS 
• MEMORY /STORAGE/RETRI EYAL • SCIENTIFIC PROGRAMMING 
• DISPLAYS/PERIPHERALS • COMMERCIAL APPLICATIONS 
• SYSTEMS INTEGRATION/TEST • REAL TllME SHARING 
• MICROELECTRONICS • OPER'ATIONS RES'EARCH 

• SIMULATION/MODELING 
• DIAGNOSTIC ROUTIN'ES 

Brentwood is a nationally recognized organization staffed by degreed pra 
feuionols who ore expert in the science ofl Engineering, Technical and HlP 
Personnel Placement. Position s filled at all salary levels from Line JuniOt' 
lo Staff Seniors. 

ALL FEES AND EXPENSES PA-ID BY CLIENT COMPANIES 

BRENTWOOD 
PERSONNEL e 7 ASSOCIATES 

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

BRENTWOOD OF P'HILADELP'HIA BRENTWOOD Of MASSACHUSETTS 
Visit our hos.pitolity suite ot the Colony Motel on the Boordwalk in 
Atlar1tic City, New Jersey, or call Joe Licciardello (20·1) 622--0915 

Xerox Data Systems, Inc., El Segundo, Calif., a 
wholly owned Xerox Corporation subsidiary, and Data 
Architects, Inc. of Waltham, Mass., have reached an 
agreement whereby Data Architects' DAI-SECURE, a 
computer programming system for automating the en
tire back office of a stock brokerage firm will be offered 
exclusively by XDS and Data Architects. The joint ven
ture is expected to require an investment of $9.5 million 
in the initial installation. 

Datacmft Corporation, Fort Lauderdale, announced 
the receipt of a follow-on contract in excess of a mil
lion dollars from North Electric Co. of Galion, Ohio, 
for production quantities of its Model DC-37 core mem
ory systems. The company received an initial order for 
DC-37 memories from North Electric for approximately 
$300,000 in August of 1969. The initial shipments have 
been made and accepted by North. The DC-37 memory 
is a key element in North Electric's NX-lE processor 
controlled commercial telephone switching system. De
liveries of all systems under these two contracts will 
be completed within the next 12 months. This contract 
brings the total of new contract awards to Datacraft 
for computers and memory systems over the past 6 
weeks to 4.4 million dollars. 

United Video, Inc. has applied to the Federal Com
munications Commission for a permit to build a data 
transmission microwave network to serve major cities 
in the midcontinent area, President Gene W. Schneider 
announced today. United Video, a miscellaneous com
mon carrier, is the microwave operating division of 
LVO Cable, foe., the cable television division of Tulsa's 
L V 0 Corporation. 

Nationwide Recruiting and Placement in the 
Computer & Information Industries since 1959. 
Confidential. Employer Retained. Send 
Resume or Complete the Software Application. 

contact: lorne ev je 

computer 
personnel 
age11cy 1Nc. 
12 geary street 
san francisco, ~alifornia 

suite805 
94108 
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Interdata, Inc., Oceanport, N. J., has announced the 
signing of a marketing agreement with Kyokuto Boeki 
Kaisha, Ltd. of Tokyo, Japan. The agreement wifh 
KBK, one of the largest technical sales, service and 
programming operations in the Far East, will cover the 
marketing of Interdata's small computers and communi
cations equipment. 

The U. S. Department of Housing and Urban Devel
opment has awarded a $3.3 million contract to the Uni
vac Federal Systems Division, Sperry Rand Corpora
tion, for a UNIV AC 1106 computer systems to keep 
pace with HUD' s expanding role in stimulating hous
ing production and revitalizing the nation's cities. The 
UNIVAC 1106, with 131,000 words of memory, re
places older computer equipment presently being used. 

Melvin B. Eagle, president of REMAC International 
Corp., Gaithersburg, Md., announced the purchase of 
all assets of Jonker Carp, of Maryland. REMAC manu
factures eqµipment designed specifically for use in in
formation retrieval systems in operation throughout the 
United States, Canada, Japan, and Europe. 

· Direct digital control will be applied to the new 
Unit 4 at Conesville Station of Columbus and Southern 
Ohio Electric Co. to achieve one of the most advanced 
automation systems in existence. The project is a joint 
effort of Cincinnati Gas & Electric, Dayton Power & 
Light and Columbus and Southern Ohio Electric. Con
sulting engineers are Black & Veatch, Kansas City. The 
800 megawatt unit is scheduled to go on line in early 
1973. Contract for the Conesville DDC system has been 
awarded to Bailey Meter Company, which will supply 
a Bailey 855/ 25 Computer System. 

Intranet Computing Cor,,i. has acquired the Data Sys
tems Division of Datametrics Corp., Van Nuys, Calif., 
according to Arthur E. Speckhard, president of Intranet. 
The acquisition, which is subject to approval of the 
California Commissioner of Corporations and other 
regulatory agencies, involved an undisclosed amount 
of Intranet common stock. The acquired unit has some 
30 employees and projected annual sales in excess of 
$1 million, Speckhard stated. The Data Systems Divi
sion of Datametrics develops and manufactures equip
ment which enables computer users to connect com
puting equipment from different manufacturers in a 
single data processing system. 

US CAREER 
• • RECRUITERS 

LAFAYETTE BLDG. SUITE 427 
!5!5 SOUTH FIFTH STREET 
PHILADELPHIA, PENNA. 19106 
PHONE <21!5> MA 7-8414 

"EX.ECUTIVE SEARCH" 
A 

TRULY UNIQUE 

PERSONNEL PLACEMENT SERVICE 

DATA PROCESSING • ENGINEERING • ADMINISTRATIVE 

HUGHES 
IN SOUTHERN CALIFORNIA 

NEEDS 
COMPUTER PROGRAMMERS 

at all levels 
for new Navy proiects. 

Recent experience is desired with U.S. 
NAVAL TACTICAL DATA SYSTEMS, COM
PUTERS and PROGRAMMING SUPPORT 
SYSTEMS. 

College degree preferred. 

For immediate consideration, 
please AIRMAIL your resume TODAY to: 

MR. R. S. ROTH 
r------------------, 
I · I 

: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

GROUND SYSTEMS GROUP 
P. 0. BOX 3310, FULLERTON, CALIF. 92634 

U. S. CITIZENSHIP IS REQUIRED 

EQUAL OPPORTUNITY M/F EMPLOYER 

DON'T 
INSTALL 

22605 
(or any other 
key-driven terminal) 

without 

GRAPHICS 
a complete software package 

turnkey systems inc. 
one eleven east avenue 
Norwalk, Connecticut 06851 
(203) 838-4581 
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Make Profits for Your Company 
and MORE MONEY FOR YOURSELF! 

... ENROLL in North American's New 
HOME STUDY COURSE in 
Systems & Procedures 

NOW NORTH AMERICAN ANNOUNCES--i~~ 
Jlew SO-lesson Course in Systems & Procedures. Written 
and edited with the help of acknowledged leaders in the 
.systems and procedures field and sponsored by the Asso
ciation tor Systems .Management, this is a complete, com
:rrehens1ve, authentic and up-
1o-datc correspondence course 
on systems and procedures. 
'The cost is less than $400.00 
cash. Low monthlv tuition 
J>aymcnt pl ans ava il ;iblc. If 
you arc seriously interested in 
jnvestigating this Course, write 
for F RE E fact-filled CAREER 
OPPORTUNITY BOOKLET, 
plus full details on North 
.American School of Systems & 
:Procedures. There's no cost or 
obligation, now or ever. No 
:;alesman will call. Write today! 

For Training / Re-Training 
INDUSTRY PERSONNEL . .• 
North American's Course 
in systems and procedures 
is designed for those now 
in Systems Departments 
who want to broaden, 
brush up on or " fill in 
gaps" in their knowledge 
of the subject ... for com
panies - both large and 
small-who desire to train 
their own personnel in 
systems and procedures 

Accredited Member, National and for beginners who 
i • Home study counci l de.sire a knowledge of 

SPECIAL DISCOUNTS systems and procedures . 
AVAILABLE for 
Multiple Enrollments from the same Company 

:NORTH AME.RICAN SCHOOL OF SYSTEMS & PROCEDURES 
Dept. 3633, 4401 Birch Street, Newport, California 92660 

For more information, circle No. 4 
on the Reader Service Card 

FOCUS 

The Callahan Center, with offices in 
Philadelphia and California, has accumu
lated many facts over the past four years 
in placing computer professionals all over 
the country and overseas. We would like 
to share them with you. 

Now you can determine exactly how you 
compare with your contemporaries. This 
FREE 1970 edition lists typical backgrounds 
of professionals in the EDP field. This 
includes their year of graduation, a descrip
tion of their experience, (including Ma
chines, Languages and Applications), their 
present salary and bona fide offers. 

;~:":oi::.f.f5EE f {f? 
f<eo book!., no•. ~ 
@ c~~~AH;N ... m.,.,., ~;,_ 

CENTER FOR COMPUTER PROFESSIONALS 

Suite 1515 • Broad-Locust Building 
Philadelphia, Pa. 19102 • 21!5- 98.5-1700 
Western Office: Del Amo Financial Center 
Torrance, Calif. • 213-371-46.59 
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For more information, circle No. 5 

on the Reader Service Card 

Introduce Low Cost 
Disc Storage System 

A disc storage system under $25, -
000 in unit quantities will be intro
duced at the SJCC by Peripherals 
General, Inc., Cherry Hill, N. J. The 
new system, the 816/ 716 Disc Stor
age System, is designed to provide 
a low cost, storage facility which 
can interface directly with the cen
tral processor of small to medium 
computers. It is also intended for 
use in special storage systems, and 
reductions in price ·are available with 
large quantity orders. 

The 816/ 716 System uses remov
able disc packs as the storage me
dium and has a maximum capacity 
of 116 million bits. It consists of a 
controller (Model 816) and one or 
two disc drives (Models 716) which 
interface with the controller. 

For more information, circle No. 10 
on the Reader Service Card 

Introduce New 
Memory Prod'ucts 

Electronic Arrays, Inc., Systems 
Division, announced that MOSTAK 
I memory system which has a 1.0 
microsecond full cycle time. The 
memory is a 512 word, 4 bit per 
word random access read/write 
memory with an 0.8 microsecond 
read access time. The Mostak I 
employs monolithic MOS random ac
cess memory devices manufactured 
by Electronic Arrays for the data 
storage and the majority of the ad
dress decoding. The system consists 
of a single board and is 6%1/' x 41,4". 
The unit offers Non-Destructive 
readout, expandability to 16, 384 
words, TTL input/ output levels, 
small size utilization, low power con
sumption, wide temperature range 
and all address decoding and clock 
drivers. 

For more information, circle No. J 1 
on the Reader Service Card 

New Video Terminal 
In SJCC Exhibit 

A new video terminal, Model 
DW-33, from ALPHACOM, INC. 
(formerly Alphameric Data Corp.) 
will be displayed at the SJCC. The 
low-cost DW-33 is designed for time 
sharing and as an i/ o unit for small 
computers. It offers features such as: 
25 lines of 72 characters each ( 80 
characters optional) and character 
insertion and deletion with capabil
ity to spread or close up a line of 
characters. 

For more information, circle No. 12 
on the Reader Service Card 

Datacraft Announces 
Second New Computer 

Datacraft Corp. will be exhibit
ing the DC 6024/3 Digital Computer 
at the SJCC. This is the second 
high/ speed computer to be intro
duced by the company in its 21/2 
year existence. The DC 6024/3 fea
tures a full cycle time of 1.0 micro
seconds and a fixed word length of 
24 bits. The new machine was de
signed for use in applications re
quiring real-time control and com
plex calculations. 

Datacraft's DC 6024/3 was designed for 
use in applications requiring real-time con· 
trol and complex calculations. 

For more information, circle No. 13 
on the Reader Service Card 
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New Converter by Raytheon 

. ,, --------
.a • ····~~~~------ -----------
,., <& ................. . ----

Raytheon Co. will introduce the Multiverter 
Ill ® instrument, an addition to its line of 
multiplexed analog - to-digital converters, at 
the SJCC. Manufactured by the company's 
Computer Operation in Santa Ana, Calif., the 
new converter, designated Model MADCl 5, 
will o.perate at a throughput rate of 100 
KHz with 15-bit resolution. 

For more information, circle No. 14 
on the Reader Service Card 

Second Generotion Line 
Ford Industries, Portland, Ore., 

has announced that the second gen
eration of their "ForData" product 
line of coupler/ modem units will be 
shown at the SJCC. The new units 
are designated the Model 1210 for 
"originate only" operation and the 
Model 1610 for "originate," "answer" 
and/ or "automatic answer" opera
tion. 

For more information, circle No. 15 
on the Reader Service Card 

Home Study Course 
Describes Systems, Procedures 

A new 12-page brochure describ
ing its 50-lesson-home-study course 
in Systems and Procedures is now 
available from the North American 
Institute of Systems and Procedures 
of Newport Beach, Calif. The new 
course serves as a refresher in lat
est methods and techniques for the 
practicing systems men and particu
larly recommended to teach new sys
tems people quickly and efficiently. 

For more informatio.n, circle No. 16 
on the Reader Service Card 

Termin,al May Be Used in 
Line Printer Applications 

The new Beta data communica
tions terminal with switch-selectable 
baud rate by Syner-Data will be 
shown for the first time at SJCC . 
The Beta terminal system was speci
fically designed to meet exponen
tially increasing requirements for 
low cost hard copy terminal devices 
capable of performing multiple func
tions with maximum economy. 
Although Beta will be most fre
quently utilized as a competitively 
priced teleprinter communications 
terminal at speeds up to 30 char
acters per second, several unique 
features permit it to perform all 
functions of a bu s in e s s form line 
printer in applications not demand
ing high line printer speeds. 

For more information, circle No. 1 7 
on the Reader Service Card 

Daedalus Introduces 
Magnetic Tape Controller 

An IBM-compatible Model 119 
Magnetic Tape Controler has been 
introduced at SJCC by Daedalus 
Magnetic Tape Controller has been 
Computer Products, Inc., North Syra
cuse, N. Y.-based manufacturer of 
peripheral computer equipment ac
cording to Robert B. Ring, vice-pres
ident of marketing. The H9 is the 
first announced peripheral option to 
the Dae d a 1 us 711 Programmable 
Data Terminal, the recently intro
duced remote batch terminal which 
features a built-in modem, memory, 
universal 1/0, and 30 cps printer. 
The magnetic tape controller has 
been designed to serve as a mass data 
storage device and to interchange 
data with the terminal on-line or off
line. 

For more information, circle No. 18 
on the Reader Service Card 

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 y<Mlr fleld 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, ~cientific and commercial applications. Moy 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. 

MAY, 1970 

COMPUTER CAREERS INCORPORATED 
Suite 503-4720 Montgomery Lane-Bethesda, Maryland 20014 

(A suburb of Washington, D. C.l 

CONSULTANTS TO THE COMPUTER INDUSTRY 

,.,,-------------, 
COMPUTER PROFESSIONALS: 

"HOWARD LEVIN IS PROBABLY 

THE WORLD'S BEST QUALIFIED* 

EDP EMPLOYMENT AGENT" 

*MBA, Personnel management; 5 years industrial 
personnel experience for a major electronics and 
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, NEW JERSEY, NEW YORK 

N.J. (609) 667-4488 
CALL COLLECT: PHILA. (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 

RSVP SERVICES 
ONE CHERRY HILL MALL (Suite 714) 
CHERRY HILL, N.J., 08034 

I Recruitment, Selection, Vocational Training, Place-

\. 
ment for Computer Oriented Companies 

---------------' 

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 conlidential inquiry is we/come. 
Call or write, Robert l. Keilholtz or 
Donald Wayne, 

EVERETT KELLEY ASSOCIATES, INC. 
Suite 2000--121 S. Broad St. 

Philadelphia, Pa. 19107 
215-KI 6-5240 

Placement of Computer Professionals 
since BINAC. 

For more information, circle No. 6 
on the Reader Service Card 29 



Dat,a Collection Device 
To Be Exhibited 

A new Source Data Collection 
Device designed to satisfy the grow
ing need for an economical and 
easy-to-operate unit for collecting 
and originating computer input data 
will be exhibited at the SJCC by 
Madatron Corp., a subsidiary of 
Faradyne Electronics Corp. 

The new Source Data Collection 
Device allows employees unskilled 
in operating data processing equip
ment to enter data directly at the 
source where it is generated, in real
time. Data is entered in human lan
guage through alpha-numeric dis
play. Extensive coding formats are 
not required. 

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

Multiple-Card Card Reader 

A new card reader that feeds, 
reads and stacks the new 96-column 
Syste~/3 card as well as the stand
ard 80-column card and its stub vari
eties has been designed and devel-

oped by Bridge Data Products, Inc. 
Identified as the Model 80/96 Mul
tiple-Card Card Reader, it will be 
exhibited during the SJCC. 

Made as a plug-in, add-on pack
age, the 80/96 comes complete with 
electronics and enclosures. It is de
signed for reliable operation at 
speeds of 500, 96-column cards per 
minute or 300, 80-column cards per 
minute. 

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

Dat1a Card to Show 
New Embosser-Encoder 

Data Card Corp. will demonstrate 
at the SJCC for the first time a new 
machine which simultaneously em
bosses self-writing ch a r act er s and 
punches machine-sensible code holes 
into plastic credit cards ·at 1500 cards 
per hour. 

The cards produced by this unique 
new machine can be read, automati
cally by data collection devices at 
the point of transaction-either off
line or online to computers. 

For more information, circle No. 21 
on the Reader Service Card 

Disk Storage Drive System 
To Be Shown at SJCC 

The Telex 5314 Disk Storage 
Drive System will be shown for the 
first time at the SJCC. The system 
on display will be made up of the 
Telex 5328 File Control Unit and 
three Telex 5312 Disk Storage 
Drives, according to Richard L. 
Martin, vice president of the Telex/ 
Midwestern Instruments Group, and 
president of the Telex Computer 
Products Division. 

For more information, circle No. 22 
on the Reader Service Card 

New Printer for 
Displ,ays and Minicomputers 

A new, high-speed, low-cost elec
trostatic printer, with asynchronous 
speeds as high as 120 characters per 
second, has been intro du c e d by 
REPCO Incorporated, Orlando, Fla. 
It is designed for use with video dis
plays and minicomputers. The new 
printer will be shown for the first 
time at the SJOC. 

For more information, circle No. 23 
on the Reader Service Card 

Like to 
earn 153 
more? 
If you are experienced in 
the EDP field, odds are 
good you can achieve a 
15% earnings increase
possibly more. 

Listed with our agency are the top EDP positions 
with the nation's leading EDP user firms. If your 
experience is in Computer Programming, Opera· 
tions, Systems, Instruction, Management or Sales, 
call your nearest ESP office. We'll give you an 
excellent look around- before you leap ahead. 

National Headquarters: 3700 Wilshire Boulevard, Suite 510 
Los Angeles, California 90005 •Telephone: (213) 388-3205 
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*$250,000 Savings using the DEADLINE ! 
Computer Center Planning and 
Scheduling System. 

Late EDP reports, backed-up schedules, and reshuf
fling of job assignments is a costly proposition. The 
DEADLINE! software package provides Lockheed
Georgia with a way of scheduling its entire EDP center 
according to Lockheed's own priorities with efficient 
time use. Annual cost savings are estimated at $250,000 
... in the data center alone. For savings in any size EDP 
center, contact: Director of Marketing, Synergistic Cy
bernetics, Inc., 7777 Leesburg Pike, Falls Church, Va. 
22043. Phone: (703) 821-2500. 

Sci SYNERGISTIC 
CYBERNETICS 
INCORPORATED 
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S/A 
market 
place 

12sP00 

where you can reachApro
grammers, mathematicians, 
analysts and EDP managers 

RATES 
Classified-75¢ per word, minimum order 
$7.50. Blind ads are an additional $10.00. 
Payment must accompany copy. 

Display Classified-an e i n ch by one 
column, $75.00. Column width is 21/• ". 
Help wanted and employment services ads 
will be accepted in the classified section. 
Ads of 1/a page or more will be listed in 
the Advertisers' Index, and will qualify for 
the free resume service. 

Closing Oate---the 10th of the month pre
ceding (i.e. May issue closes April 10th). 
Send order and remittance to: 

software age 
Classified Department 

P. 0. Box 2076, Madison, Wisconsin 53701 

PRODUCTS 

WRITE YOUR OWN RESUME: Comprehensive 
manual shows you how. Includes successful 
samples for EDP Personnel. Send $4.25 to 
K & H Associates, Dept. S, 421 W. Clinton St., 
Elmira, N.Y. 14901. 

PROGRAMMING AIDS for 3rd generation ana
lysts: Improved pocket HEXADDER $15, HEX
a-rule $5, free catalog. HEXCO, Dept. SA, Box 
55588, Houston, Texas 77055. 

PROCEDURES WRITING WORKSHOP. On the 
job training program for Analysts. $100.00. 
Systems Management School, P. 0. Box 718, 
Oakland, California 94604. 

PROFESSIONAL SERVICES 

CONTRACT PROGRAMMING-COMPUTER 
CONSULTANT. Ivan Cherry, 1411 11th, Los 
Alamos, N. M. 87544. 

CLEAN AIR 
OPEN COUNTRY 

SUNSHINE 

DO SOMETHING 
About living in smog and conges
tion. Write: 

SYSTEMS WEST 
Box 367 

Grand Junction, Colorado 81501 

~················································································· 
CLASSIFIED ADVERTISING ORDER FORM 

2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

Words $ 

D Blind Ad $10.00 lnser time(s) Total Enclosed $ 

NAME 

ADDRESS 

CITY STATE. _______ _ ZIP ___ _ 

Signature~------------------

WORD COUNT: Includes name and address (unless blind ad) . The name of the city (Des Moines), 
state (New York) and zip code are counted as a total of two (2j words. Each abbreviation, initial, 
single figure or group of figures or letters count as a word. Symbols such as 35mm, COD, AC, 
etc. count as a single word. Hyphenated words count as two (2) words. 

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

MAY, 1970 

programmers • analysts 

6ROI 
N~TIONWIDf POSITIONS 
fROM $1,~~~ TO $~~,~~~ 
ALL FEE PAID 

• SOFTWARE DEVELOPMENT 
• SCIENTIFIC PROGRAMMING 
• REAL TIMES SYSTEMS 
• BUSINESS SYSTEMS 
• COMMERCIAL PROGRAMMING 
• MANAGEMENT INFO SYSTEMS 

Send resume. in confidence, with present salary 
and geographic preference . 

FREE: CAREER OPPORTUNITIES BULLETIN 
For a complete listing of outstanding positions 
with national companies circle subscriber reader 
card using home address only. No obligation. 

+La Salle Associates t 
DEPT. A 

719 N. 25th STREET, PHILA., PA. 19130 

for more information, circle No. 7 
on the Reader Service Card 

PERT-PROGRAMMING 

MAGNETIC SYMBOLS 
Reduce Work and Speed Operations for 

• SYSTEMS ANALYSTS 

e PROGRAMMERS 

• METHODS SPECIALISTS 

MINUTEMAN Magnetic Symbols pro
vide fast, simple and highly visual 
means of handling PERT, flow charts, 
diagramming and scheduling problems. 
Made of sturdy Vinyl "write-on" 
plastic, in colors. Symbols are easily 
marked with grease pencil and wiped 
off. Last indefinitely. The ultimate in 
convenience, efficiency and economy. 
Write for FREE catalog on the most 
modern and flexible visual programming 
and scheduling systems. 

_.M MAGNETIC AIDS, INC. 
".~~;, WEST 4lnd STRUT, NEW YORK 36 N Y 

for more information, circle No. 8 
on the Reader Service Card 31 
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and how 
to get it 

Turning resistors and diodes into a versatile tool 
is your business. It's our business to transform 
your knowledge into C?ash. We realize the pre
mium placed on good EDP people, and being an 
industry sponsored firm, Computer Professions 
can put you in the right place at the right time. 
The almighty dollar is out there and we know 
where you can get it. Contact CPI at any one of 
our five offices. 

Write for CPl's Career Advancement Guide 
which lists actual job openings. 

COMPUTER PROFESSIONS INC. 
1025 Connecticut Ave., N.W. 
Suite 202, Dept. A 
Washington, D. C. 20036 
202/296-0340 
COMPUTER PROFESSIONS INC. 
1211 Chestnut Street 
Suite 620, Dept. A 
Philadelphia, Pa. 19107 
215/561-0520 
SYSTEMS PROFESSIONS AGENCY 
1477 South Manchester Avenue, Dept. A 
Anaheim, Ca. 92802 
714/635-5030 
SYSTEMS PROFESSIONS AGENCY 
703 Welch Road 
Suite F6, Dept. A 
Palo Alto, Ca. 94304 
415/326-4655 
SYSTEMS PROFESSIONS AGENCY 
1255 Post Street 
Suite 625, Dept. A 
San Francisco, Ca. 94109 
415/776-1424 

•1 Computer Profeffion.r Inc. 
1025 Connecticut Ave., N.W. Suite 202 
Washington, D. C. 20036 
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software age 
CONFIDENTIAL INQUIRY 
Your original copy of this form will be retained at the offices of SOFTWARE AGE and 
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 REPRODUCTl·ON 
JOB DESIRED: 

THIS INQUIRY IS IN 

DIRECT RESPONSE TO 

YOUR ADVERTISEMENT 

IN 

SOFTWARE AGE 

MAGAZINE 

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. lndic.ate 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.>: -------

ED.P management experience <include ye.ors 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 iobs below. 

Employer -----------

City-------------

Years ------tO·----
Title or 
Function 

Name 

______ to _____ _ 

Signature - ---------------

Home Address ____ _______________________ Home Phone ______ _ 

(city) 
Age U. S. Citizen? 

(state) (ZIP code) 

Security Clearance --------------

Marital Status-- --------------

Military Status ----------------

Location Preference --------------

.BE SURE YOU HAVE CHECKED ON REVERSE SIDE 
THE COMPANIES YOU WANT TO SEE THIS INQUIRY. 
PUT FORM IN STAMPED ENVELOPE AND MAIL TO: 

MAY, 1970 

software age 
MAGAZINE 

P. 0. BOX 2076 
2211 FORDEM AVE., MADISON, WIS. 53701 
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CHECK YOUR 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, you 
will hear from the advertiser direct. Then, check below the 
boxes of those companies to which you want copies of your 
form sent. Mail to SOFTWARE AcE, P. 0. 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 be filled out for each issue in which you are answer
ing ads.) 

Page 

D I. Bunker-Ramo Corporation ..................... 25 

D 2. Hughes Aircraft Co., Ground Systems Group . . . . . 27 

D 3. Montgomery Ward Data Center .......... 3rd Cover 

D 4. RCA Computer Systems Div. (Marlboro) ... 2nd Cover 

D 5. RCA Computer Systems Div. (Cherry Hill) . 4th Cover 

D 6. Synergistic Cybernetics, Inc. . . . . . . . . . . . . . . . . . . . . 30 

EMPLOYMENT AND SEARCH AGENCIES 

D 7. Applied Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

D 8. Brentwood Personnel Associates . . . . . . . . . . . . . . . . . 26 

D 9. Callahan Center for Computer Professionals . . . . . . 28 

D IO. Computer Careers, Inc ......................... 29 

D 11. 

D 12. 

D 13. 

D 14. 

D 15. 

D 16. 

D 17. 

D 18. 

D 19. 

D 20. 

Computer Personnel Agency, Inc .......... . ..... 26 

Computer Professions, Inc. . . . . . . . . . . . . . . . . . . . . . 32 

Drake Associates, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . 34 

Electronic Systems Personnel Agency . . . . . . . . . . . . 30 

Guilford Personnel Service, Inc. . . . . . . . . . . . . . . . . . 34 

General Employment Enterprises, Inc. . . . . . . . . . . . 5 

Everett Kelley Associates, Inc ................... 29 

LaSalle Associates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

RSVP Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

Source EDP ................................. 14 

D 21. U.S. Career Recruiters ........................ 27 

PRODUCTS AND SERVICES 

Coloso, Inc. . ....................................... 8-9 

Data Processing Book Service . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Magnetic Aids, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

North Americ~n School of Systems & Procedures ........ 28 

Shredmaster Corp. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 24 

Turnkey Systems, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

34 
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P. 0. Box 2076 
2211 Fordem Avenue 

Madison, Wisconsin 53701 

IMMEDIATE OPENINGS 
PROFESSIONAL & CONFIDENTIAL placement assistance 
to people like yourself has been our business for more than 40 years. 

Our staff of SYSTEMS & EDP SPECIALISTS is prepared to confiden

tially represent your qualifications & interests to those at "decision

making" levels . of the nation ' s finest firms from coast-to-coast de

pending upon your geographic preferences. And, our complete service 

is without cost to you-our' client firms assume our agency fee and 

all interview & relocation expenses. CALL OR WRITE TODAY I 

MANAGER-DATA PROCESSING CENTER $21,000 
Mfg. firm seeks experienced EDP Mgr. with strength in mfg . systems 

to assume total resp, for DP Center with (2) IBM S/360 computers. 

SYSTEMS & PROCEDURES MANAGER ___ $18,000 
Mfg. firm with medium-sized computer installation seeks experienced 

Systems Mgr. with background in both manual & EDP systems. You 

will report to Sr. VP and have resp. for systems & procedures for 

5 plants. 

DATA PROCESSING TRAINER _________ $16,000 
Major Midwest Insurance firm seeks man with systems & programming 

exp. to train other experienced programmers & analysts. Training will 

include hardware, software & systems. 

PROJECT LEADER __________________ $15,000 
Southwest Mfr. of Heavy Equipment seeks experienced EDP Systems 

Analyst capable of multi-project leadership, 

ANALYSTS / PROGRAMMERS ____ $9,000-17,000 
Our clients' needs are extensive. If you have 1 yr. exp. in systems 

or programming, we can satisfy all of your objectives . 

Jack Jerome, Mgr. 
EDP-Systems Division 

32 We

DstRAKE ASSOCIATES, INC. 
Randolph Street, Chicago, Illinois 60601 

( 31 2) 346-8700 
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