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We'll give you a job as an RCA systems 
programmer. A job that will help turn 
your thoughts into reality. You'll have a 
voice in hardware design. A variety of 
projects to test your intellectual flexi­
bility. A group of people to work with 
who speak your language. 

We'll give you goals that are sometimes 
definite, sometimes vague, but always 
stimulating. And, we'll give you rewards 
and advancement commensurate with 
your ski I ls. 

Specific openings include: 

System Analysts - You should have 
experience in shaping the architecture 
of a product; considering the trade-offs; 
and in finding the basic structure that 
makes the hardware-software interface 
tractable. 

Operating System Implementors - If 
you have already been through a major 
software product cycle and are now 
ready for the interesting parts. In addi ­
tion, there are openings for people 
with experience in input-output and 
data-management interfaces. 

System Analysts and Designers - Open­
ings for individuals who are interested 
in measuring, simulating, analyzing and 
testing the real performance of soft­
ware-hardware combinations, plus 
contributing to architectural design. 

Whatever your interest - programming 
or management - you should investi­
gate the wide range of opportunities at 
RCA Marlboro. 

Please send your resume to Mr. D. J. 
McPhee at RCA Computer Systems 
Division, Dept. D-4, 200 Forest Street, 
Marlboro, Mass. 01752. We are an 
equal opportunity employer. 
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CAREER MEMO 
To the Computer Professional 

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

SOFTWARE DEVELOPMENT 
SYSTEMS DESIGN 
PROGRAMMING 
REAL TIME SYSTEMS 
TIME SHARING 
MANA. INFO SYSTEMS 
ENGINEERING 
MATHEMATICS 
OPERATIONS RESEARCH 

Your confidential inquiry is welcome. 
Coll or write, Robert l. Keilholtz or 
Donald Wayne, 

EVERETT KllLEY ASSOCIATES, INC. 
Sultel 2000--121 S. Broad St. 

Phlladelphla, Pa. 19107 
215-KI 6-5240 

Placement of Computer Professionals 
since BINAC. 

Meet the Professionals 
in Career Planning 

Gilbt.rt Lane Personnel Agencies have been 
leaders in the people placement business 
since 1957, and our reputation over the years 
has been solidly built on professionalism at 
every level ... our staff, our job applicants 
and our client companies. Each personnel 
counsellor is a specialist in a defined area 
and dedicated to a personal excellence. Put 
a Gilbert Lane "Pro" to work for you, .. get 
the results you deserve. 

I Gilbert Lane 
PERSONNEL AGENCIES, INC. 

Offices in principal cities 
For Information Write: 
505 Fifth Avenue 
New York, N. Y.10017 
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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-TRAl'l'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. 

Here is a problem you will enjoy. Since it was submitted by XTRAN 

and he is not eligible for the $50. 00 prize, there will be five $10.00 

prizes awarded to the best five explanations of this problem. 

PROBLEM 24: SBEANS Submitted by XTRAN. 

Main Program 

C0MM0N /X/X(lOO) 
C0MM0N /Y/Y(lOO) 
DATA X(l)/6H8BEANS/ 

CALL XTRAN 
ST0P 
END 

o Will it compile? 

o Will it execute? 

o What will it print for Y ( l ) ? 

ANSWER TO PROBLEM 22: 

Subroutine 

SUBR0UTINE XTRAN 
C0MM0N /Y/Y(lOO) 

10 Y(l) = X(l) 

WRITE(6,99) Y(l) 
99 F0RMAT(El5.6) 

RETURN 
END 

First we must apologize to Mario DeNobili. Any similarity between 

the problem he submitted and the problem published was purely 

coincidental. 

Even though I type with two fingers, I managed to type the prob­

lem correctly. However, someone apparently thought the logical 

IF statement was too long and, for aesthetic reasons, he decided 

to print it on two lines. The result, of course, was catastrophic. 

To avoid similar problems in the future, I have requested that, from 

now on, all coding is photo-reduced from the material I submit. 

The key statement was: 

IF ( K.EQ.O.OR.XTRAN (.FALSE.) ) K = K + l 
This statement was preceded by the statement K=O. The variable 

K appeared in COMMON storage and its value wa_s increased by 

2 inside XTRAN. The problem was to find out the value of K after 

the execution of the logical IF statement. 

The answer was compiler dependent, and I have received answers 

to all possible values of K, which were K= 1,2, or 3. Perhaps the 

biggest surprise was the 85500 FORTRAN compiler, which accepted 

the problem as it was published. 

This is another example where the FORTRAN compiler has no way 

of detecting the fact that rules have been violated. The USA Stand­

ard FORTRAN clearly states that: 

"The evaluation of functions appearing in an expression 

may not validly alter the value of any other element 

within the expression, assignment statement, or CALL 

statement in which the function reference appears." 

SoFTW ARE A.cE 

r 



• DBIDIC 

Ind the salaries 
Ibey c:om•nd. 

It's in the all new and expanded 1970 edition of our 
Computer Salary Survey and Career Planning Guide. 

And it's free. 

Included are: salaries broken down into 28 levels of 
professional and management classifications, ranging up to 

$75,000; for the first time, a comprehensive review of 
the new and growing computer services industry 

(facilities management, time sharing, systems engineering 
services, software development, education); effects 

of unbundling; analysis of positions and industries; how 
and when to change your job and plan your career. 

Information in this 10,000-word report was compiled 
and analyzed by the experts at Source EDP-the largest 

nationwide recruiting firm devoted solely to the computer 
professional. To speed delivery of your free copy, write your 
nearest Source EDP office. Or circle the reader inquiry card. 

Atlanta-William S. Barnett, 11 Corporate Square 30329, (404) 634-5127 
Chicago- Thomas B. Walsh, 100 S. Wacker Drive 60606, (312) 782-0857 
Cleveland-Jack T. 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, 

------~~= 

source<:)dp 

The source edp 
computer salary survey 
& career planning guide 

Southfield, Michigan 48075, (313) 352-6520 
Houston-Mike P. Parr, 2300 West Loop South 77027, (713) 621-6070 
Los Angeles-Wayne G. Emigh, Suite 1404, 3550 Wilshire Blvd. 90005, (213) 386-5500 
Minneapolis-Fred L. Anderson, 801 Nicollet Mall 55402, (612) 332-8735 
New Jersey, Union-Daniel R. Mickel , 2204 Morris Avenue 07083, (201) 687-8700 
New York-Charles R. Stern, 1414 Avenue of the Americas 10019, (212) 752-8260 
Palo Alto-Gordon M. Best, 525 University Avenue 94301, (415) 328-7155 
Philadelphia-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 94111, (415) 434-2410 

source<)dp 
Also Affiliates in The United Kingdom 

APRIL, 1970 
For more information, circle No. 2 on the Reader Service Card 
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Electric Communications 
to Aid Traffic Safety Flow 

Motorists of the future may have 
a number of electronic communica­
tions systems to improve safety and 
traffic flow, a General Motors re­
search executive told delegates to 
the 17th International Scientific 
Congress on Electronics recently. 
Edward F. Weller, head of the Elec­
tronics and Instrumentation Depart­
ment of GM Research Laboratories, 
Warren, Mich., explained that the 
electronic drive aids were designed 
in response to two developments: 
1 ) a tremendous increase in traffic 
density in industrial nations, and 2) 
declining costs of electronic circui-
try. 

Speaking at Rome's Palazzo dei 
Congressi, Weller stated that elec­
tronic communication systems were 
a means of easing the tasks of driv­
ers confronted with a great increase 
in traffic density. He told delegates 
that General Motors has been ex­
perimenting with such systems for 
more than a decade and described 
some of GM's work in this area. 

Audio signaling, a roadside low 
frequency system that presents 
emergency information or news of 
traffic conditions through the car 
radio speaker, was an early pioneer­
ing effort of GM Research, Weller 
reported. The system has been em­
ployed during the past four years 
at an intersection of twn major free­
ways near Hannover, West Ger­
many. Earlier, the system was tested 
and the results documented by the 
Georgia Institute of Technology. 
Similar in purpose to audio signaling 
is the visual signing system, which 
displays road signs on a TV-like 
dashboard screen. 
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The in-car communications center 
-called "DAIR" for Driver Aid In­
formation and Rou ting-incorpo­
rates audio and visual signing along 
with route guidance and coded and 
voice communication. The DAIR 
system has been installed on a lim­
ited test basis at the General Motors 
Technical Center, Warren, Mich. 

Help for Jet-Age Joe . . . Auto­
matic computer-aided passenger 
check-in devices for air travelers are 
being developed by Sperry Rand 
Corporation's Univac Division to 
ease crowded conditions at terminals 
as air travel triples in the 1970' s. 
The self-service devices include 
credit card verifier, left, and ticket 
encoder, right. Automatic passenger 
processing systems may also include 
talking computers, which would pro­
vide flight sche,dules, reservations 
service, and flight status reports. 

Computer Accessed 
Via Satellite 

Timesharing via satellite was 
demonstrated recently during the 
Third Hawaiian International Con­
ference on System Sciences at the 
University of Hawaii Monoa Cam­
pus. Computer Communications, 
Inc., Inglewood, Calif., provided a 
remote CRT terminal at the Hawaii 
campus which exchanged data at 
2,000 bits per second via the Lani 
Bird Satellite with an IBM System 
360, Model 91, computer operated 
by the Campus Computing Network 
at UCLA. The transmission was 
"technically excellent and the dem­
onstration was extremely success­
ful", according to UCLA spokesmen 
attending the conference. 

The Campus Computing Network 
at UCLA supports instructional and 
research activities at the university. 
In addition, UCLA is a member of a 
consortium sharing valuable person­
nel and equipment with other 
schools not having these capabilities. 
The facility at UCLA currently op­
erates 24 hours per day, seven days 
a week, handling thousands of jobs 
for UCLA and other colleges and 
universities throughout California. 
Future subscribers to UCLA's net­
work may type an inquiry on their 
terminal in Hawaii and in seconds 
receive a reply from Los Angeles by 
way of transpacific telephone cir­
cuits. 

C,omputerized Medical 
D1ata System Announced 

A new computer system for trans­
mitting medical and health care 
claims information electronically to 
and from doctors' offices was re­
cently unveiled. Installation of the 
system will start in May. 

The system, developed jointly by 
Western Data Products and Blue 
Shield of Virginia, will cut health 
care claims costs (for Blue Shield 
and Medicaid) by over $1 million 
a year in Virginia alone and could 
achieve savings near $60 million a 
year throughout the country. 

In addition, the new device's abil­
ity to give doctors access to a wide 
range of medical data, including 
symptoms-diagnosis, drug compati­
bility, burn therapy and other in­
formation useful in treating patients, 
was demonstrated. 

SoFTw ARE AGE 
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Computer Tracks Maze 
to Federal Funds 

A way for states and cities to cut 
straight to the heart of the Federal 
money maze and to get answers in 
seconds to critical questions on fund­
ing was announced recently in 
Washington. Details of FAIR-Fed­
eral Assistance Information Eeport­
ing-were described by officers of 
Computer & Business Management, 
Inc. 

CBM's announcement was made 
simultaneously with a report on 
FAIR given at the National Gover­
nors Conference by Gov. Arch A. 
Moore, Jr., of West Virginia, first 
state to place FAIR in operation. 
J. L. Marchbanks, CBM vice presi­
dent, said FAIR makes it possible 
for the first time for administrators 
to determine immediately the spe­
cific availability of funds for state 
or local projects, v>ho grants the 
funds, and how to qualify and apply 
for them. 

Marchbanks said, "FAIR incorpo­
rates the most complete file in exist­
ence on Federal assistance programs 
-some six million bits of informa­
tion on more than 1500 separate pro­
grams offered by some 121 Federal 
departments and agencies." 

The information is contained on 
master computers programmed to 
receive and answer questions in 
English via compact remote . access 
terminals. FAIR's data is updated 
weekly by a Washington-based team 
of researchers, program analysts and 
computer specialists. CBM adminis­
ters the FAIR service from its Wash­
ington office. The consulting firm is 
headquartered in Cleveland. 

Part of the equipment used for updating 
FAIR. 
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Computer Helps Company Map Utility Poles, Pipe.lines ... A. Texa.s 
company is mapping power lines in far-away Wyommg and tracmg 011 
pipelines in the Alaska wilderness with a computer that never leaves ~an 
Antonio. Tobin Aerial Survey Co. uses an IBM 1130 system and a plottmg 
device to generate these specialized maps. The information is gathered 
primarily from aerial photographs. . 

The utilities maps are so specific that each transf~rmer ~ndyole is shown, 
along with its exact longitude,. la.titude ai_id elevation. P1pelmes thousands 
of miles long are mapped in similar detail. 

Atta:che-Case Terminals 
to 'T,alk' to Computer 

Manufacturers ' representatives 
with portable terminals soon will 
be able to converse with a "talking" 
computer from any standard tele­
phone in the country. Lithonia 
Lighting, a division of National 
Service Industries, Conyers, Ga., has 
ordered 205 of the new IBM 2721 
portable audio terminals. The 2721, 
IBM's first fully portable computer 
terminal, was introduced in late 
January. To accommodate the termi­
nals Lithonia will add a "voice­
ans~erback" unit to the System/360 
Model 40 installed at its headquar­
ters here. This device translates elec­
tronic impulses from the computer 
into spoken words, using a pre­
recorded, stored vocabulary. 

Announce Electro-Optical 
Memory Film Breakthrough 

Advanced Patent Technology, 
Inc., Las Vegas, announced the fab­
rication of a thin film rare earth 
ferro-electric crystalline material to 
replace the grown crystals which are 
suitable for electro-optical computer 
memories. This is the result of re­
search based on the patents of Alvin 
A. Snaper, vice president and direc­
tor of fhe company. 

The substance, vertified by an in­
dependent research laborator~ 
Sloan Research Industries, Inc., of 
Santa Barbara, is composed of 
Barium Titanate using the RF sput­
tering process on a quartz substrate. 
A layer of this material provides the 
basis for a computer memory com­
ponent which will change and hold 
the condition of polarized light as its 
storage medium. The significant fea­
ture of the film, according to Snaper, 
is its ability to "erase" information 
and change its condition at the 
speed of light. 

Oat.a System Speeds 
Wall Street Cash Reports 

Did you ever call your broker the 
first thing in the morning after a 
heavy trading day and ask him for 
an up-to-date cash report on your 
account? How long did he keep you 
waiting before he returned your call? 
One hour, four hours, a day or more? 

E. F. Hutton, one of the nation's 
largest investment firms, has taken a 
big step to eliminate this annoying 
and sometimes costly delay. They 
have installed a Digitronics high­
speed data communications system 
to transmit margin status reports to 
their West Coast offices. Their West 
Coast customers can now get an up­
to-date cash picture of their account 
before the New York Exchange 
opens. 
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Non-defense, non-stop 
programming opportunities 

at NCR Electronics Division in Los Angeles 

NCR Electronics Division is the largest, fast­
est-moving commercial computer manufac­
turing facility in Southern California and one 
of the most advanced in the world . Here, 
you can share new fourth-generation chal­
lenges with men who have already placed 
some of the world's most sophisticated 
digital systems hardware and software on 
the market-people who have pioneered 
high-speed thin-film technology, advanced 
disc memories, monolithic integrated cir­
cuitry and automatic production techniques. 
NCR means business in 121 countries. The 
NCR Electronics Division can mean a non­
stop, non-defense, no-limit future for you 
today. 

CURRENT OPPORTUNITIES 
SYSTEMS FORMULATION 
Various positions involving systems study and 
analysis; formulation and preparation of func­
tional specification for computer peripheral 
equipment with emphasis on disc files; evalu­
ation of multi-programming, multi-processor 
time-sharing systems using simulation tech­
niques; formulation of on-line, real-time sys­
tems; competitive analysis; recommendation 
of product line approaches. Positions require 
a degree in mathematics, business or engineer­
ing plus 2-5 years' applicable experience. 

PROGRAMMING 
Software Development 
Several positions involving origination, design , 
development and. implementation of complex 
software systems; development of original 
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functional design and processing techniques; 
design and implementation of state-of-the-art 
data base/file management software and a 
large-scale on-line multi -programming execu­
tive; design, flowcharting, coding and imple­
mentation of on-line executive software 
modules. Positions require degree in business 
or science plus 2-5 years' applicable experience. 

Diagnostics 
Work involves creative use of existing com­
puter logic for automatic diagnosis of hard­
ware malfunctions. Specific activities include 
writing programs to de-bug function specifica­
tions and/or programs to verify hardware capa­
bility; writing test outlines ; coding, de-bugging 
and documenting programs. Positions require 
a degree in computer science, mathematics or 
electronic engineering plus 2-5 years' appli­
cable experience and familiarity with both 
hardware and software. · 

ARRANGE NOW FOR 
SJCC INTERVIEW 

To schedule an appointment at the Spring 
Joint Computer Conference in Atlantic City, 
May 5-7, or in your area, send resume, includ­
ing salary history, to Steve Williams at the 
address below. 

The National Cash Register Company 
ELECTRONICS DIVISION 
2873 West El Segundo Boulevard 
Hawthorne, California 90250 
An equal-opportunity employer 

Musical Work Composed 
With Aid of a Computer 

An 11-minute modernistic musical 
composition written by a Greek-born 
composer with the aid of a computer 
was performed by a symphony or­
chestra for the first time in the U.S., 
February 7, "ST/48 for 48 Players," 
a 1962 work of Iannis Zenakis, was 
played by the Pro Arte Symphony 
Orchestra, under the direction of 
Eleazar de Carvalho at the Holstra 
University Playhouse, Hempstead, 
L.I., N.Y. 

Composer Xenakis, a mathema­
tician, engineer and architect, who 
holds a degree in civil engineering 
from Ecole Polytechnique, Athens, 
also has studied computer program­
ming. His musical composition was 
produced in two steps. First, he 
wrote a computer program based on 
a set of mathematical laws concern­
ing random variables. Th.is program, 
in turn, directed a random number 
generator program stored within the 
computer which picked numbers 
representing musical notes at ran­
dom. The selection of the random 
variables which produced the final 
composition took an IBM 7090 com­
puter one minute. 

Computerized Signal System 
to Control Vehicle Traffic 

One of the midwest's first com­
puter-controlled traffic signal sys­
tems will begin improving the flow 
of vehicle traffic in Fort Wayne, 
Irid., early next year. An IBM 1800 
data acquisition and control sys­
tem, to be installed in the new $10-
million City-County Building· under 
construction, will allow swift adjust­
ment to traffic conditions of some 
260 signals over 585 miles of city 
streets. 

Mayor Harold S. Zeis said the 
computerized system will assure 
drivers that signal light cycles will 
complement what is happening on 
the road at all times. "Programmed 
to activate as many as 500 different 
traffic patterns, the computer will 
help eliminate lengthy traffic tie­
ups," he added. Studies of similar 
computer-controlled traffic projects 
in other cities indicate a 20 percent, 
or greater, improvement in the flow 
of traffic, according to Thomas 
Manny, city director of traffic engi­
neering. 

SoFTW ARE AcF. 





C.omputers Combat 
Credit Card Fraud 

They are handy, convenient, elim­
inate carrying large sums of cash 
and relieve the burden on the banks 
of processing an ever-increasing 
avalanche of checks. But the 
ubiquitous credit cards now being 
issued in ever growing num hers of 
oil companies, banks, department 
stores, hotel chains, restaurant asso­
ciations, auto rental companies and 
airlines are also attracting the petty 
thief and the organized crime syn­
dicates. Losses due to stolen credit 
cards are now estimated at upwards 
of $200 million a year. 

Fortunately, not everything is 
going for the criminal elements. One 
concern has decided to bring the lat­
est advances in technology into the 
battle against credit card crime. Na­
tional Data Corp., Atlanta, has en­
listed the aid of two large-scale 
Sperry Rand Univac 494 Real-Time 
Computer Systems to act as elec­
tronic sentries to thwart those crooks 
using stolen credit cards issued by 
most of the nation's major oil com­
panies and the Interbank Card 
Assoc. serving 20 million card-hold­
ers and some 400,000 participating 
merchants. 

In the memory drums of the com­
puters are contained lists, updated 
daily, of numbers of all stolen or 
lost credit cards issued by the oil 
companies and members of the In­
terbank Card Assoc. In addition, 
numbers of cards cancelled because 
of credit problems are also recorded. 

Audio-Visual Lea~ning System 
Employs Applied 
Reflex C.onditioning 

What is claimed to be the most 
rapid and effective method of learn­
ing the skill of touch typing ever 
developed is currently being mark­
eted by Automated Instructions, Inc. 
of Englewood Cliffs, N.J. The sys­
tem uses a revolutionary applica­
tion of the Pavlovian reflex condi­
tioning technique to make the stu­
dent absorb a touch typing capa­
bility through color motion pictures 
and light and sound signals. 

The system is individually pro­
grammed and was perfected after 
15,000 student hours of classroom 
instruction. Each pupil may progress 
at his natural rate of absorption; the 
stresses, tensions and frustrations of 
conventional typing courses are 
eliminated. 

The first phase of student training 
makes use of 12 twenty-minute color 
motion picture cartridges for rear or 
front-screen projection. Reacting 
some 5,000 times to a psychologic­
ally programmed repetition of preci­
sion lights, sympathetic sound in­
struction and rhythmic command 
signals, the average pupil absorbs 
the keyboard in four hours. Six addi­
tional hours enable him to touch­
type at approximately 15-20 words 
per minute. 

The second phase of the training 
is designed to increase finger dexter­
ity and speed by controlled copy­
typing with the student's pace gov­
erned by audible instruction through 

Operators of UNISCOPE terminals at National Data Corp.'s Cherry Hill, N.J., center re­
ceive telephone calls to verify credit cards from gasoline stations and department stores 
throughout the Northeast United States. Normally, an answer verifying if the card is "good " 
is received within 20 seconds from the computer. 
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pre-recorded taped casettes. Further 
training in this second phase will 
provide speeds up to 60 words per 
minute. 

Automated Instruction's individually pro­
grammed touch typing course allows each 
pupil to progress at his natural rate of 
absorption. 

New Computer Program 
to Teach Co~lege Grads 

A new program aimed at helping 
college graduates, especially those 
from small colleges, understand 
what computers can and cannot do 
has been set up by the Middle At­
lantic Educational and Research 
Center ( MERC), located at Lancas­
ter, Pa. on the campus of Franklin 
and Marshall College. 

The program, known as the Pro­
fessional Training and Development 
Program ( PTD), is expected to be 
of special interest to industry as well 
as to education. It was launched 
in February under industrial grants 
from AMP, Inc. of Harris burg and 
the Howmet Corp. of Lancaster. 
Other participants will be enrolled 
in the MERC program as funding 
becomes available. According to 
MERC officials, PTD will have a 
multiplying effect and ultimately 
could reach several million college 
students. 

"With computers playing an ever 
increasing role in all phases of mod­
ern living, no graduating college stu­
dent can be considered fully edu­
cated and ready to make his way 
in society without at least a working 
knowledge of computers and their 
capabilities," said Andres Llana, Jr., 
director of the MERC project, a re­
gional non-profit, time-sharing com­
puter utility. 

SOFTWARE AGE 
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Comp:uter Speeding Answers 
to Customer Inquiries 

A computerized information sys­
tem is providing ans1wers at the push 
of a button to service questions 
asked by some 340,000 customers of 
Consumers Power Company. The 
customer information system has 
been initiated by the company in its 
Jackson, Grand Rapids and West 
Wayne Divisions in Michigan, and 
plans are underway to expand the 
system to the Kalamazoo, Pontiac, 
South Oakland and Macomb Divi­
sions. The system will later be ex­
panded to include gas and electric 
customers throughout the state. Con­
sumers Power is one of the ten 
largest utilities in the nation. Its 83 
offices in Michigan serve some 1.6 
million customers. 

The service is provided through 
the use of TV-like computer termi­
nals connected via telephone lines 
to an IBM System/360 Model 50. 
Terminals used in the three areas 
are located in downtown branch of­
fices as well as the Consumers Power 
corporate office here. Additional re­
mote terminals will be added at 
other locations as the system 
expands. 

New Service for l1nstant 
Appraisal of Warrants 
Versus Common Stock 

A new service which evaluates 
the investment merit of warrants 
relative to the investment merit of 
associated common stock has been 
announced by TransN et Corp., Red 
Bank, N.J. The user enters informa­
tion about the warrants and common 
stock into a teletype terminal lo­
cated in his office. The data is trans­
mitted over regular telephone lines 
to TransN et' s time sharing com­
puter and, within seconds, a chart is 
printed on the user's terminal show­
ing the warrant's position relative to 
its expected value over a complete 
range of stock prices. 

The program uses a thoroughly 
tested formula to arrive at the ex­
pected value line to which the war­
rant price can be compared. The 
investment merit of warrants de­
pends on the investment merit of 
the common stock into which they 
can be converted and on technical 
factors which may cause them to 
trade at especially high or low values 
relative to their expected premium 
above their conversion value. 
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The Medical Information Systems Division of Lockheed has immedi­
ate requirements for experienced programming analysts. Work is in the 
area of real-time programming for hospital medical information and 
business office systems. 

Degree and minimum of three years' programming experience 
required. One year experience with hospital processes highly desirable. 

For more information regarding this advanced information systems 
organization write Mr. H. W. Bissell, P. 0. Box 504, Sunnyvale, Cali­
fornia 94088. Lockheed is an equal opportunity employer. 

LOCKHEED 
MISSILES & SPACE COMPANY 
A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

Market Manager 
COMMUNICATIONS TERMINALS 

11111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~11111111111111111111111111111111111111 
A major small computer company with a 20 % per year growth 

rate has established a "key man" position on its marketing 

to identify market opportunities for terminal equipment. You 

will objectively develop the marketing strategy and intelligence 

for new products and software. 

A knowledge of the terminal equipment market is mandatory. You 

must have a working knowledge of types of Bell System data 

communications services and facilities, as well as a knowledge of 

communications facilities from large and small processor 

manufacturers, relating to management information systems 

and applications. 

The position is in a desirable Eastern location. Our staff is 

aware of this opening. Send your resume and salary 

requirements in confidence to: 

S·OFTWARE AGE 
Box SA-301 

2211 Fordem Avenue • P. 0. Box 2076 
Madison, Wisconsin 53701 
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Establishment of a branch office 
of Business Consultants Inc. in Los 
Angeles has been formally approved 
by the J apanesc Government. 

Business Consultants Inc. is the 
first company among the software 
houses in Japan to receive such Gov­
ernment approval. Major objectives 
of the operation in the Los Angeles 
office include keeping close contact 
with various organizations in the 
U.S. and performing marketing ac­
tivities to make contracts in the area 
of systems development. 

Signing of two computer leases 
having a combined value of $3.74 
million was announced recently by 
Systems Capital Ltd., London, a 
wholly-owned subsidi1ary of Systems 
Capital Corp. 

David R. Castley, director of Sys­
tems Capital, Ltd., said both leases 
involve G.E.l.S. GE-615 computer 
systems. One contract, valued at 
$1.84 million, is with Ford Motor 
Company Ltd. The other, valued at 
$1.9 million, is with Sanaco Com­
puter Services, one of Britain's larg­
est service bureau organizations, 
which is owned by Smith and 
Nephew Associated Companies 
Group ( Sanaco ). 

Park Electrochemical, Great Neck, 
N.Y., recently announced the forma­
tion of a new subsidiary, Dielectric 
Polymers, Inc. ( DPI), which will 
manufacture specialized polymers 
for dielectric materials and films for 
the electronic industry, as well as 
other applications. Park Electro­
chemical primarily designs and man­
ufactures copper clad electronic cir­
cuit boards upon which sophisti­
cated printed circuits are produced 
for computers and advanced elec­
tronic equipment. 
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Auerbach Corp., an international 
computer systems design, consulting 
and publishing organization, has an­
nounced the acquisition of Auto­
mated Systems Corp., Washington, 
D.C., for an exchange of privately 
held stock. Automated Systems 
Corp. provides personnel and capa­
bility in contract and applications 
programming and program imple­
mentation. The firm will be operated 
under the name of Automated Sys­
tems Corp. as a division of Auer­
bach Associates, Inc., the consulting 
subsidiary of Auerbach Cor·p. 

Lea,;epac Corp., Cleveland-based 
computer disk pack leasing com­
pany, announces a new computer 
tape leasing plan that enables com­
puter tape users to obtain a com­
plete library of new tapes over a 
three year period. Called "Tape­
MARC" (Tape-Management and 
Replenishment Concept), the plan 
provides for Leasepac to purchase 
the entire computer tape library of a 
company at book value-or a mu­
tually agreed upon price-and lease 
tapes back _to the customer on a 
programmed basis. 

Datamation Services, Inc., has 
a.greed in principle to sell Computer 
Systems and Education Corp. 
(CSEC) to Northeast Computer 
Systems, Inc., of Hartford, Conn. 
according to Thomas T. Connors, 
Datamation president. 

Connors said that Northeast Com­
puter Systems has agreed to pur­
chase from Datamation all the is­
sued and outstanding capital stock 
of CSEC for an undisclosed sum. In 
addition, Datamation has agreed to 
forgive certain advances made by it 
to CSEC, and has taken over the 
liability of CSEC under a bank loan. 

COMSERV, the Philadelphia­
based computer utility, has signed a 
1. 7 million dollar contract with the 
Burroughs Corp. for the new Bur­
roughs' TC500 terminals. COM­
SERV is developing the software 
necessary to interlace the TC500 
with its XDS Sigma 7 computer 
system. 

The formation of Bridge Data 
Products, Inc. to design, develop, 
and manufacture computer periph­
eral equipment has been announced 
by John H. Benetz, chairman of the 
Board, and Lewis E. Sauerwein, Jr., 
company president. 

The company has been closely 
identified with the computer field 
since 1956 when it undertook the 
development of card punch dies and 
toggle systems for RCA. Subse­
quently, Bridge completely rede­
signed and produced card punch 
and card reader mechanisms for 
RCA. In 1962, the company devel­
oped a 200 oard per minute card 
punch and a 600 card per minute 
card reader for sale to Philco, RCA, 
and Univac. Design and develop­
ment o.f its new multi-card card 
reader started in 1969. Patents are 
pending on the new desk top card 
reader, and the company is pres­
ently developing a data recorder 
(keypunch), and a card sorter for 
the new IBM System/3 card. 

Computer Technology Inc. (CT) 
recently announced it has finalized 
the sale of its wholly-owned sub­
sidiary, Service Technology Corp. 
( STC), to LTV Aerospace Corp. 
Douglass M. Parnell, Jr., CR's presi­
dent and chief executive officer, said 
that the company has received $2,-
234,000 cash for ' STC. He said the 
price is based on STC's net equity 
book value on Dec. 31, 1969. 

The transaction was consummated 
pursuant to an option granted to CT 
as part of the recent purchase agree­
ment by which University Comput­
ing Company acquired a minority 
interest in CT from LTV Aerospace 
Corpora._! ~n, Parnell said. After the 
sale of STC, CT employs about 1400 
people and operates some 50 com­
puter systems in Dallas, Chicago, 
Detroit, New York, Atlanta and 
J acl<sonville, Fla. It offers computer 
facilities management services to 
commercial and industrial users, in­
cluding total design, development, 
programming and operation of cus­
tomer data processing systems. 
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Are you upon 

Modem, Raster, 
Kludge, CAL, Chad, 

Mickey Mouse? 

(retail prices shown) 

84210. 360 PROGRAMMING IN ASSEMBLY 
LANGUAGE. Ned Chapin. A unique exposi- 1 

tion of the basic symbolic language that puts 
1 

the programmer close to the computer. $12.50 I 
81870. SYSTEMS ANALYSIS: A Diagnostic Ap· I 
proach. Van Court Hare, Jr. A highly useful • 
book for "problem solvers," perfect for self- ; 
instruction. $12.50 

42170. DIGITAL COMPUTER SYSTEM PRIN­
CIPLES. Herbert Hellerman. A unified author­
itive overview of systems, common to pro­
gramming, machine design, and problem de­
scription. $13.50 

77670. SEMANTIC INFORMATION PROCES­
SING. Edited by Marvin Minsky. A trail-blaz­
ing work by six experts. One of the most sig­
nificant volumes of this decade. $15.00 

38160. CIRCUIT DESIGN OF DIGITAL COM· 
PUTERS. Joseph K. Hawkins. At last-a sim­
ple, straightforward exposition of principles, 
applications and limitations. $17.50 

54360. HYBRID COMPUTATION. George A. 
Bekey and Walter J. Karp/us. Complete over­
view of theory, mechanization, and applica­
tions. Ideal for industrial and academic users. 

$13.95 

39940. COMPUTERS, SYSTEM SCIENCE, AND 
EVOLVING SOCIETY: The Challenge of Man· 
Machine Digital Systems. Harold Sackman. A 
big, 638-page volume that takes a close look 
at the computer revolution. $14.50 

40170. CONDENSED COMPUTER ENCYCLO· 
PEDIA. Philip B. Jordain. Ideal quick refer­
ence for virtually every important generic, 
specific, and specialized term now current in 
"computerese." 600 pages, fully cross-refer­
enced. $14.50 

One book club helps you keep tuned in to the explosive changes in com­
puter science. Ours. We screen hundreds of books, and offer you only the 
most advanced, most significant, most informative. 

Books that talk your language. On programming. Software. Hardware. 
Theory. Management and management uses of the computer. And on the 
latest terms in "computerese." 

The rewards of keeping up to date are endless. In career advancement. 
In cold hard cash. Ask the thousands of executives, EDP managers, pro­
grammers and technicians who are among our members. 

In plain old-fashioned English-what are you waiting for? 

condensed 
computer . 

_,t 
56430. INTRODUCTION TO STATISTICAL 
DATA PROCESSING. Theodor D. Sterling and 
Seymour V. Pollack. The first and only com­
prehensive book, including brilliant sum­
maries of heuristic techniques and multivari­
ate analyses. 680 pages. $12.50 

42410. DOCUMENTATION STANDARDS. Max 
Gray and Keith R. London. Complete aid in 
the standardization of documentation sys­
tems. A practical, relastic handbook for estab­
lishing new or revising existing programs. 

$8.00 

39850. COMPUTER SORTING. Ivan Flores. 
The first and only work on how to apply com­
puter sorting to commercial problems, com­
piler and assembly design, scientific problems, 
operating systems and list processing. $12.95 

46630. THE EXCEPTIONAL EXECUTIVE. 
Harry Levinson. The 1968 winner of both 
McKinsey and Academy of Management 
awards for best books in management defines 
the new dimensions of business leadership. 

$6.95 
56140. INTRODUCTION TO OPERATIONS RE· 
SEARCH. Frederick H. Hillierand Gerald J. 
Lieberman. Basic technology and techniques, 
with emphasis on motivation and simplicity 
of explanation. $14.75 

The Library of Computer and 
Information Sciences 
Riverside, N. J. 08075 

7-894 

Please enroll me as a trial member and send 
the 3 books whose numbers I have indicated. 
Bill me just $3.00 for all 3 plus shipping and 
handling. If not delighted, I will return them 
within 10 days and my membership will be 
cancelled. As a trial member, I need accept 
only 3 more selections during the next 12 
months, all at reduced member prices plus 
shipping and handling. I understand that 
savings range up to 30%, and occasionally 
more. Each month, I will receive advance 
reviews describing forthcoming selections, 
along with a convenient form for requesting 
alternate selections or no book at all. For 
every 4 selections purchased, I may choose a 
free bonus book. (Introductory offer counts 
as the first selection.) 
3 books for only $1.00 each 

(write in numbers) 

Name ............ ......................................................... . 

Address ... .... ... ........... ...... ............................ .......... . 

City ....... ...... ....... ............ State ............ Zip ....... .. .... . 

L ~'.:_ ~~'::o~i~~~ -,!_·~'!_C~':!:_a ~!!:.: _ 

for more information, circle No. 3 on the Reader Service Card 
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Hallmark Data Systems, Inc., Chi­
cago, has acquired Communications 
Real Time, Inc. (CRT), Elmhurst, 
Ill. The announcement was made by 
Hallmark president, Philip C. Miller. 
CRT serves data processing opera­
tions in the areas of communications, 
operating systems, systems design 
and programming. Hallmark Data 
Systems, Inc. specializes in commu­
nications, education packages, video 
tape training programs and compu­
ter services. 

Com.pace Corp. recently an­
nounced the completion of an agree­
ment with International Computer 
Business Network involving the 
Compace Versicom 2400 System. 
ICBN will market a special version 
of the Compace Versicom 2400 re­
mote batch terminal system. The 
agreement provides that ICBN may 
purchase up to 100 systems over a 
two-year period for resale to its cus­
tomers with supporting software. 
ICBN plans to lease their total pack­
age to EDP Service Center busi­
nesses for about $1200 per month 
plus maintenance. 

Athena Systems, Inc. has been 
formed in Bedford, Mass. to provide 
low-cost devices which will read 
existing credit cards. The new com­
pany will manufacture and market 
a line of credit card readers for in­
dustrial and retail use. The indus­
trial market, estimated at $15 million 
over the next three years, includes 
badge reading, data collection and 
certain types of inventory applica­
tions. In retail uses, the Athena card 
reader is expected to be employed 
at gas stations, airline counters and 
department stores. 

Micro Computer Inc. has been 
formed to develop and manufacture 
dedicated computerized systems, 
which have been configured around 
the proprietary low-cost, general 
purpose micro computer. The com­
pany was founded in April, 1969, 
and started operation in July, 1969, 
in Reseda, Calif. MCI recently 
moved to its current facility in North 
Hollywood to provide space for the 
production of its first product, which 
is a computerized Numerical Cbntrol 
( N./C) system for machines. 

Com~uter Scheduled 
MAGNETICALLY 

~rite for 28 Page Illustrated Catalog FR EE 
• Keep your computer running-not idle. 
• Schedule in 6, 10, 15 & 30 min. cycles, 

for daily, weekly or monthly periods. 
• Know in advance when slack periods or 

heavy work loads are coming. 
• Make changes & additions immediately. 
• Every hour saved saves you $20-$40-$60. 

The formation of Computer Audit 
Corp., a computer software develop­
ment and distribution firm based in 
the Washington metropolitan area 
has been announced by Thomas P. 
Bianco, president and chairman of 
the board. Computer Audit acquires 
fully developed and operational soft­
ware packages for marketing. The 
units currently being handled by the 
firm are all generic to computers and 
application independent. 

Interactive Data Corp. and Inno­
vative Systems Development, Inc. 
have reached an agreement in prin­
ciple whereby Innovative will be­
come a computer systems and con­
sulting company within the Interac­
tive corporate framework. Joseph 
J. Gal, chairman of Interactive Data, 
said that the new subsidiary, to be 
renamed Innovative Software, Inc., 
will be concerned primarily with the 
design, development, implementa­
tion and operation of custom-tail­
ored, large--scale data systems as they 
apply to financial, accounting, man­
agement and manufacturing opera­
tions. 

continued on page 30 

WILL 
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Representation throughout most of the United States 
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EDITORIAL 

THE DREAM OF THE PRESENT DAY 

The Japanese software industry has a major spotlight 
in this issue of Software Age, including excerpts from 
a report by Mr. Shigeru Otsuka, Executive Director of 
the Japan Trade Center. Although the United States 
holds a wide dominance in world-wide software devel­
opment . . . we believe · it's a worthwhile exercise for 
the "leaders" to observe the "followers" progress. 

We found Mr. Otsuka's commentary ia candid report 
on Japanese dependence upon manufacturers for soft­
ware support, a reluctance to purchase independent 
software, and what he described as a "low level" of 
applications. Indeed, he concluded that Japanese soft­
ware "lags some 10 years behind the United States." 

Before we presume to go "ho-hum" about the Japa­
nese, however, take notice of a few other items in Mr. 
Otsuka's report ... like a government ministry consid­
ering "comprehensive programs" in areas as accelerated 
standardization for data processing . . . and encourage­
ment of a computer-based information services indus­
try. His references suggest that both government and 
business regard software as a separate industry with its 
own special significance in the continued acceleration 
of Japan's national economy. 

We accept Mr. Otsuka's premise that Japan is prob­
ably 10 years behind the West in software sophistica­
tion, and we may be reading too much into his remarks 
as the "concentrated interest of all our business." But, 
we have seen what the Japanese can accomplish when 
their government and industry selects what they call 
'~an immediate target" and attack it with a team effort. 
Their achievements in the electronics, steel, chemical 
and optics industries are only a few examples of their 
"concentrated" approach. 

Hold on: We are not suggesting that Japanese soft­
ware will soon flood the United States market or that 
their solutions involving a government team effort 1are 
preferred to our own system of independent problem 
solving. We do believe, however, that the Japanese are 
well worth observing in their efforts to "encourage" a 
strong software industry. 

We accept not only Mr. Otsuka's statements as evi­
dence of their intention to rapidly foster a progressive 
software industry, but we also note with interest that 
the Japanese are featuring one of their most elaborate 
exhibits at EXPO '70 on their "Dream of The Present 
Day" . . . of imaginative sof'tware applications in 
our human society, well beyond routine accounting 
functions. 
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All fees, Interview & relocation 
expenses are paid by client 
companies. 

Send resume, brief letter or 
your business card, or circle 
reader service card. We will 
call you within 24 hours to 
discuss your inter.ests. 

FREE INDIVIDUALIZED 
RESUME 

If you prefer, send for our 
"quick-form" applicant fact 
sheet. You will receive it by 
return mail. When you have 
filled it out, simply return it 
to us, postage paid, and we 
will prepare an individualized 
resume for you which sells 
your resources and capabil­
ities and emphasizes your ob­
jectives in your career. 

0 MANAGER, 
Logic Design . 

0 MANAGER, 
Data Communications to 20K 

§Circuit Design 12-16K 
Logic Design . 12-16K 
Memory 
Sys\ems Design . . 12-l 7K 

0 Magnetic 
Recording Techniques l 3·17K 

0 Systems 
Architecture . to 21K 

0 Manufacturing 
Process Engrg. 

0 ASST.TECH.DIRECTOR 
Hardware & Software mix. 
International travel 
necessary . . to 35K+ 

0 MANAGER. 
Software Development to 23K 

0 Senior Programmer 
360/50 & up, COBOL, 
QTAM. . . . ll·l6K 

0 Programmer/Analyst 
360/30 & up, COBOL, 

0 sen?o~~pecialist · · l l-l 6 K 
360/30 & up, COBOL, 
BAL .... 13-17K 

RT Message Switching 
Systems . . . . to 18K 
Compiler Development to 16K 
Conversion Techniques to 16K 
Sort Techniques . to 18K 
Desi n Automation to 20K 

0 STAFF GENERAL 
MANAGER 
Marketing/Sales & Distribution 
of mini computers 
base . to 60K+ 

PRINCIPAL LOCATIONS 

BOSTON, GREATER NYC 
CONNECTICUT 
LOS ANGELES, FLORIDA 
SAN FRANCISCO, CHICAGO 
UPSTATE NEW YORK 
MINNEAPOLIS/ST. PAUL 

R. S. REILLY 

RESOURCES 
Objectives, Inc. 

1 Militia Urive Lexington, Mass. 02173 
Circle No. S on the Reader Service Card 
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STATUS REPORT 

THE SOFTWARE 

the dream of today's iapan 
at expo-70's "computopia" 

The drarmatic Furakawa Pavillion (see cover illustration) 
at Japan's EXPO '70 underscores Japanese national interest 
in computer implications as reviewed in the accompanying 
"Status Report on the Soft'lbare Industry in Japan." 

Expected to be a key attraction at EXPO '70, the Fura­
kawa Pavillion features a 7-story reproduction of a thou­
sand-year-old pagoda temple, together with a "C'om.putopia" 

EXPO '70 

profecting the role of the cqmputer in human society. The adfoining 
structures of the temple and com.puter exhibit are united under the poetic 
theme, "Dream of the Ancient Time and The Dream of The Present Day." 

At "Computopia," vi.sitars will see demonstrations of voice recognition 
and reproduction of the human voice by use of computers, and dress design 
by computer among other applications. 

The pagoda is an exact reproduction of the Todaiii Temple of Nara 
and built in a garden surrounded by a pond. The pagoda is erected on a 
platform with exhibit rooms underneath. · 
. According to the Japan Trade Center, New York, Japam intends to use 
EXPO '70 as a model of an "informationalized" society, in which nearly 
everything will be done with the aid of a computer. The aim is to come up 
with a revolutionary new form of city planning that will, at the same time, 
help solve the complex information handling problems associated with a 
giant world's fair. . 

At EXPO '70, all available information about buildings, roads, exhibits, 
visitors, the weather, etc., will be fed into five huge electronic com.puters 
making up the Management Information System (MIS). As a result, for 
example, it will take only seconds to reunite a lost child with his parents. 
All crucial facts about the chfld-such as age, color and style of clothing, 
facial appearance and other physical characteristics will be stored by the 
computer. When his parents inquire at EXPO's Center for Lost Children, 
the child's face will immediately appear on a TV screen. The same system 
will be used to speed up return of lost articles. 

The Japan World Exposition, which opened March 15 and will be con­
ducted through September 13, 1970, is expected to attract over 30 million 
visitors. The first ever held in Asia, EXPO '70 already ranks as one of the 
spectacular of world expositions held since 1851, including Montrears 
EXPO '67. The site of EXPO 70 is Osaka, Japan's second largest city aJnd 
considered the industrial . and business center of the nation. 
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INDUSTRY IN JAPAN 

With the Japanese economy an­
ticipating continued sharp, ·acceler­
ated expansion, both government 
and business in Japan regard the 
development of its software industry 
with an "anxious and enthusiastic 
attitude," according to Shigeru Ot­
suka, Executive Director of the Ja­
pan Trade Center. Mr. Otsuka re­
viewed the status of the Japanese 
software industry and reported 
developments concerning the "con­
e en tr ate d inter es t . of a 11 our 
businesses." 

Mr. Otsuka reported that the utili­
zation of computers in Japan re­
mains largely at the accounting 
function level for a majority of the 
over 35,000 installations in the coun­
try. He concluded that current pros­
pects for independent software 
would be limited to a few large­
scale computer applications. He 
noted that a few exceptional com­
puter users are importing specific 
programs from overseas software 
houses. 

In reviewing the development of 
independent software support, he 
stated that software houses were 
first instituted in Japan in 1966. 
There were only 14 software houses 
in operation in 1969 and only 2 of 
the registered reached annual sales 
of nearly 3 million dollars. Further, 
only 9 companies of 14 are truly in­
dependent, with the balance having 
an affiliation with computer manu­
facturers. 

Software houses in Japan special­
ize in programming, systems analy­
sis, engineering design and other 
consultant activities. Although the 
development of software is expected 
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to advance with expanded EDP ap­
plications, it is also anticipated that 
the major portion of software de­
velopment will continue to be shared 
by the five major computer makers 
in Japan: Hitachi, Nippon Electric, 
Fuji Tsushinki, Toshipa, Oki, and 
Mitsubishi. With even the large­
scale manufacturers, the proportion 
of production cost for software as 
against hardware remains well be­
low American standards with Japa­
nese manufacturers spending 25% for 
software development and 75% for 
hardware. 

Mr. Otsuka noted that application 
software supplied by the Japanese 
manufacturers is "not always ade­
quate and satisfying to its user." Al­
though manufacturers have concen­
trated on relatively basic programs 
for systemization as engineering 
calculations, econometric analysis, 
and other sub-routines, users also 
require manufacturers to become in­
volved in development of more so­
phisticated applications for hard­
ware although the manufacturer is 
not held liable under standards of 
ordinary business practice. 

MIS is "first" at world's fair 
The monitoring panel of the data communication system for EXPO '70 was developed by the 
Nippon Telegraph and Telephone Public Corp. INTTl. 
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SOFTWARE ... 
Most computer users in Japan re­

main inclined to consider software 
as an accessory to computers which 
is delivered free of charge with 
hardware. However, the "future 
pricing policy for hardware and soft­
ware in leading countries like the 
United States are expected to be­
come a more decisive and influential 
factor," according to Mr. Otsuka. 

Government Promotes 
Software Industry 

The Japan Trade Center executive 
did indicate an expanding govern­
ment interest in what he earlier de­
scribed as the "concentrated interest 
of all our businesses in software 
developments." He reported that the 
Japanese government is exploring 
administrative policy for promoting 
data processing under the Ministry 
of International Trade and Industry. 
The Ministry's Council on Industrial 
Structure recommended comprehen­
sive governmental steps for encour­
agement of data processing and 
computer-based information serv­
ices. The report included current 
status and forecasts on training for 
data processing, development of 
EDP techniques, acceleration of 
standardization, studies of remote 
data processing services, general 
promotion of the computer-based in­
formation services industry, and di­
versification and sophistic a ti on of 
data processing in the governmental 
sector. 

The }'apanese parliament also be­
came actively involved in the pro­
motion of EDP when the ruling 
Liberal-Democrat party formed a 
league of parliamentary members to 
promote computer-based informa­
tion services as an industry. A study 
team of parliamentary members was 
formed to visit the United States 
to inspect leading EDP facilities. 

Mr. Otsuka implied a close in-

Editor's Note ... this story and 
the preceding editorial received an 
unexpected side light in this issue 
in the "Financial Currents" report 
... with the announcement that the 
Japanese Government has formally 
approved the first U.S. branch of­
fice of a Japanese software house, 
Business Consultants, Inc., in Los 
Angeles. 
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volvement between governmental 
and industry interests in future soft­
ware for information services. "It 
goes without saying," he stated, 
"that under these circumstances, 
software or computer programming 
will be able to secure unlimited de­
mand in the years to come, playing 
all the more important roles in the 
prosperity of data processing and 
computer-based information services 
industry. It is by this reason that we 
do believe the necessity of fostering 
a software industry in Japan as an 
immediate target." 

Mr. Otsuka continued with several 
critical observations about the cur­
rent Japanese software market: 

(1) Many Japanese computer 
users are apprehensive about 
additional application soft­
ware that might "leave idle" 
expensive hardware for ex­
perimentation, therefore in­
viting criticism that com­
puters ". . . prove to be noth­
ing but just a waste of 
money." 

( 2) Computer manufacturers are 
involved in the development 
of application software to the 
extent that there is "little 
room for the survival of inde­
pendent software houses now 
in Japan." 

( 3) Because of manufacturer soft­
ware support, most computer 
users are accustomed to ac­
cepting software as a manu­
facturer's service and not 
prepared to acquire outside 
software at an additional cost. 

( 4) To date, even though report 
activity continues, no sub­
stantial investment has been 
made by the government to 
encourage a separate soft­
ware industry, including na­
tional or municipal projects 
that might benefit by com­
puterization. 

Although Mr. Otsuka rated the 
role of the government as users of 
software as "both insignificant and 
negligible in Japan," he did report 
remote information and data proc­
essing networks existing in the gov­
ernment sector including: a nation­
wide employment placement system, 
unemployment insurance system, 
logistics and stock compiling control 
system, system for meteorological 
data and information, criminalogical 
checking, illegal acquisitions of 

drivers' licenses and licenses for gun 
holders, a traffic control system, a 
control system for consumer mar­
kets, and an air pollution control 
system in the EXPO '70 city of 
Osaka. 

Trade Director Forecasts 
Future EDP Applications 

Mr. Otsuka also introduced fore­
casts in the future pattern of Japan's 
EDP application as reported by the 
Japan Electronic Data Processing 
and Development Center. Included 
were both long- and short-term 
weather forecasts, stock market ac­
tivity, traffic control information, 
hospital reservation data, and scien­
tific 1and technical data retrieval. 

He concluded his report with a 
reference to American businesss po­
tential in Japan and recommended 
procedures for approaching the Ja­
pan software market: 

"When you export computer pro­
gramming to Japan, you are required 
to obtain an approval from the gov­
ernment for import of technical 
know-how into Japan. In case you 
intend to set up your own subsidiary 
in Japan, you need to obtain a sanc­
tion from the government under the 
Foreign Investment Law. Your po­
tential customers might be large­
sized enterprises which have so far 
imported computers from the United 
States. 

"It appears to me that the Japa­
nese policy, so far as the operation 
of the Foreign Investment Law is 
concerned, would be based on an 
evaluation that the participation by 
foreign companies is an expansion 
in demand. An enhancement in tech­
nological level for computer soft­
ware is really something to be ap­
preciated, but repercussion, if any, 
arising from such participation, 
should be so adjusted that the do­
mestic infant industry could also 
co-exist. 

"Needless to say, the Japanese 
economy has grown up and contin­
ues to grow with the American tech­
nological support and economic par­
ticipation. This kind of economic 
tie-up will continue to be indis­
pensable for the prosperity of a new 
industry life software in Japan. I am 
firmly convinced that it will not be 
a long way before we can share 
mutual prosperity and further de­
velopment in the field of the soft­
ware industry where we are all 
deeply concerned." 

SOFTWARE AGE 



At RCA 
it's 18 months from now. 

That's how far RCA is ahead of the 
field in the fastest growing segment 
of the computer market. 
We're talking about large time­
sharing, multi-function, multi-user 
operating systems. 
We' re looking for EDP professionals 
whose minds run to broad-gauge 
thinking. In total systems planning for 
hardware and software. Professionals 

with a deft mind in hardware/software 
trade-offs. 
We're thinking of people with an eye 
for advanced thinking. People who 
might find our lead of eighteen 
months isn't big enough. 
One thing for sure. The opportunity 
is big enough. 
It's a year and a half from now at RCA. 
You could be there. 
Your experience should be in any of 
the following: programming; language 
processing; control systems; 

operating systems; utility systems; 
communication systems; micro-

. programming; field sales and system 
support; education or product 
planning. 

Write to:Mr. Thomas Beckett, Dept. 18, 

RCA Computer Systems Division, 
Bldg. 202-1, Cherry Hill, New Jersey 08101. 
We are an equal opportunity employer. 
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MPL:MACRO 
PRE-COMPILING 
LANGUAGE 

an outgrowth of 

need for pre-compiling 

higher level languages 

MARSHALL NOLAN 
University of Nebraska Computing Center 

Macro Pre-compiling Language is an outgrowth of the 
need for precompiling in some of the higher-level lan­
guages, since only a limited number of higher-level lan­
guages have precompile facilities. MPL has been imple­
mented on an IBM 360, but the ideas are simple enough to 
implement on any machine. As all programming reports 
suggest, the basic purpose of MPL is to make the fob 
easier for programmers. MP L appeals to commercial, sci­
entific and software programmers as a basic tool. 

IBMers, CDCers, DSers, and other users in software de­
velopment will be interested to note that MP L is capable 
of accepting all languages as input and generating output 
code in any pre-specified format. Taken to its logical con­
clusion, MPL easily becomes a generalized short-hand lan­
guage generator. This fact alone makes MPL useful to 
those not wishing to learn someone else's short-hand lan­
guage. One could even conceive of general MPL macros 
being written for some special purpose on an originator's 
host machine and run on the MP L of a different host ma­
chine, thus allowing easy simulation of any language. For 
general use, a small library of often-used coding (only the 
variable· names changing in the code) could be kept for 
insertion in the source stream at pre compile time. 
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Macro Pre-compiling Language is a system of generating 
standard prewritten code and inserting it into the input 
stream for compile or assembly. MPL/ 360 is language 
independent; a £re-format processor with few rules nec­
essary for its successful run. Although in the present 
implementation there are extra options for running MPL, 
only five necessary MPL control cards exist, the formats 
of which can be shown best by example. 

All MPL conb·ol cards must start with a sacred symbol 
in column one: MPL/ 360 has chosen "I" ("or" symbol). 
The five types of control card are: 

MDEF 
MEND 
LABEL = macroname 
LIST= . . . parrameters. 
macroname 

"I MDEF" is required at the onset of the data stream 
followed by macro definitions, in turn trailed by the final 
"I MEND" card, next followed by the original source 
stream. The last card in the list above (" I macroname") 
is embedded in the source stream giving reference to the 
MPL macro defined under the "I LABEL = " header. 

Example input streams have been set up to show MPL 
facilities in two common languages, FORTRAN and CO­
BOL. The below two F ORTRAN MPL macro examples 
were written to compute averages of numbers and do I/O, 
as follows: 

JMDEF 
J LABEL= AVERAGE,LIST = A VR,ARRAY,NUMBER 

C COMPUTER A VERA GE 
c 000000000000000 

SUM=O.O 
I =l 

1 SUM= SUM+ ARRAY( I) 
I .= I+ I 
IF(I.LE.NUMBER)GOTOl 
A VR = SUM/ NUMBER 
WRITE( 6,200 )ARRAY,SUM,AVR 

J LABEL= FILEWK,LIST= 10,#,FMT,ARRAY 
JMEND 

10( #,FMT)ARRAY 

Here you will notice the use of both "LABEL" and "LIST" 
on the same card. Now using the original source stream of: 

c 
C THIS PROGRAM AVERAGES 1000 NUMBERS 
c 

REAL°4 X(IOOO) 
NUMBER= 1000 

2 CONTINUE 
I FILEWK,READ,5,'100,END = 69',X 

J AVERAGE,AVG,X,1000 
GOT02 

69 STOP 
END 

(Strings are processed as you noticed on the card: 
I FILEWK,READ, ... ) With only the fonnat statements 
I 00 and 200 remaining, the following, is the MPL expanded 
source code for input to the FORTRAN compiler: 

c 
C THIS PROGRAM A VE RAGES 1000 NUMBERS 
c 

REAL 0 4 X( 1000) 
NUMBER= 1000 

2 CONTINUE 
READ(5,IOO,END = 69)X 

c 000000000000000 

C COMPUTE A VERA GE 
c 000000000000000 

SoFTw ARE AGE 



1 

69 

SUM=O.O 
I := 1 
SUM= SUM+ X(I) 
I=I+l 
IF (I.LE.NUMBER) GOTO 1 
A VG= SUM/ NUMBER 
WRITE(6,200)X, SUM,AVG 
GOT02 
STOP 
END 

COBOL Progr,am Example 

Let's try tackling a simple COBOL program example. 
Let's suppose we were tired of coding all the extra that is 
so essential to COBOL in its present form. For instance 
let's review the whole front portion that is time-consuming 
to recode in each COBOL program. First of all, let's write 
a few COBOL macros: 

JMDEF 
I LABEL= START,LIST = NAME,P-ID 

IDENTIFICATION DIVISION. 
PROGRAM-ID. 'P-ID'. 
AUTHOR. NAME 
INSTALLATION. MY COMPUTER COM-

PANY. 
DATE-WRITTEN. 
DATE-COMPILED. 
SECURITY. TOP SECRET. 
REMARKS. THIS PROGRAM WRITTEN 

WITH THE HELP OF MPL MACROS. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. IBM-360. 
OBJECT-COMPUTER. IBM-360. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 

I LABEL=FD 
I LIST= NAME,LRECL,BLK 

FD NAME 
RECORDING F 
RECORD CONTAINS LRECL CHAR­

ACTERS 
BLOCK BLK RECORDS 
DA TA RECORD NAME-REC. 

1 NAME-REC. 
2 FILLER PICTURE ( LRECL) . 

I LABEL = PRINT 
I LIST = MESSAGE 

MOVE MESSAGE 
TO PRINT-REC. 
WRITE PRINT-REC. 

I LABEL = PRINTED 
FD PRINT-FILE RECORDING F 

DATA RECORD PRINT-REC. 
1 PRINT-REC X( 133 ) . 

I LABEL = WS,LIST ·= XXX,XX,X 
77 XXX PICTURE XX, VALUE IS X 

I LABEL SELECT,LIST NAME,EXTERNAL 

! MEND 

SELECT NAME ASSIGN TO 'EX­
TERNAL' UTILITY. 

Now let's do the more fun portion of this short example 
with the following. 

I START,NOLAN,SAMPLE 
I SELECT,CARD-INPUT,CARD 
I SELECT,PRINT-FILE,PRINT 

APRIL, 1970 

DATA DIVISION. 
FILE SECTION. 

I FD,CARD-INPUT,80,0 
I FD,TAPE-OUTPUT,80,20 
I PRINTFD 

WORKING-STORAGE SECTION. 
I WS,CNT,'S9(9) COMPUTATIONAL',+ 1 

PROCEDURE DIVISION. 

I PRINT, "' THE BOYS"S CLUB HOUSE DIED"' 

etc. 

Which in turn generates the following somewhat inept 
coding for the COBOL compiler. 

IDENTIFICATION DIVISION. 
PROGRAM-ID. 'SAMPLE'. 
AUTHOR. NOLAN. 
INSTALLATION. MY COMPUTER COMPANY. 
DATE-WRITTEN. 
DATE-COMPILED. 
SECURITY. TOP SECRET. 
REMARKS. THIS PROGRAM WRITTEN WITH THE 

HELP OF MPL MACROS. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. IBM-360. 
OBJECT-COMPUTER. IBM-360. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 

SELECT CARD-INPUT ASSIGN TO 'CARD' UTILITY. 
SELECT PRINT-FILE ASSIGN TO 'PRINT' UTILITY. 

DATA DIVISION. 
FILE SECTION. 
FD CARD-INPUT 

RECORDING F 
RECORD CONTAINS 80 CHARACTERS 
BLOCK 0 RECORDS 
DATA RECORD CARD-INPUT-REC. 

1 CARD-INPUT-REC. 
2 FILLER PICTURE X ( 80). 

FD TAPE-OUTPUT 
RECORDING F 
RECORD CONTAINS 80 CHARACTERS 
BLOCK 20 RECORDS 
DATA RECORD TAPE-OUTPUT-REC. 

1 TAPE-OUTPUT-REC. 
2 FILLER PICTURE X(80). 

FD PRINT-FILE RECORDING F 
DATA RECORD PRINT-REC. 

1 PRINT-REC X(l33). 
WORKING-STORAGE SECTION. 
77 CNT PICTURE S9(9) COMPUTATIONAL VALUE+ 1 
PROCEDURE DIVISION 

MOVE 'l THE BOY"S CLUB HOUSE DIED' 
TO PRINT-REC. 
WRITE PRINT-REC. 

etc. 

In Any Case-It Works! 

Certainly COBOL buffs can think of some more imagina­
tive COBOL MPL macros with even more savings of 
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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 qua I ifications & 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' clien.t 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 

1312) 3~700 

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 

MACRO PRE-COMPILING 
coding work. So sits the half-effort on COBOL MPL macro 
code, and if it looks a little strange it might be due either 
to the COBOL language available on the IBM 360/ 65 
or it may well be the "strange" programmer. In any case 
-it works. 

The approach to the problem of macro precompiling 
was simple. In order to process any language and be very 
general, one need only to signal that a macro is to be 
processed, otherwise MPL will continue outputting that 
which was input. MPL/ 360 is, therefore, implemented to 
check column one in the input card for a sacred symbol. 
An MPL/ 360 macro card is processed by either building 
a skeleton structure (as in the case when the card is 
between "I MDEF" and "I MEND" cards) or it is scanned 
and code is generated in its place optionally replacing 
certain variables in the skeleton macro code with the 
'I LIST =' parameters. The rules for running MPL/ 360 
pre-programs in present implementation are few and simple 
(See Figure 1) . 

MPL Pre-Program Rules 

Rule 1 All five types of MPL/ 360 control cards start with 
the "or" symbol. 

Rule 2 The macro definitions must precede the rest of the 
input stream headed by 'I MDEF' and tailed by 'I MEND'. 

Rule 3 Terminal characters for variable names and values 
are the single blank or comma. 

Rule 4 Use free-format on i n put st re am except on the 
MPL/360 control cards. 

Rule 5 Symbol strings must be enclosed in quotes to be 
processed correctly as variables or values. 

Rule 6 "LIST" must be preceded by "LABEL" in the MDEF 
area. 

MPL/ 360 exists per Figure one's examples and rules. 
The implementation and rules are the author's; but those 
working on different host machines can implement their 
own MPL/ 1620, MPL/ 7040, MPL/ 9000, MPL/ 6500, and 
so forth. There may even be some who wish to implement 
a better MPL/ 360. 

MPL offers 

• Simple, flexible, pre-program definitions with 
Easy to use free-format, 
No language restrictions, and 
Mixing of Languages in input stream. 

• Fast programmer use giving lower production cost. 

CAREER SPECIALISTS 
Serving the EDP Industry 

WE OFFER NO FLOWERLY PROMISES. JUST RESULTS I OUR 

REFERRALS ARE SU·BMITTED ONLY TO COMPANIES OFFERING 

THE CAREER POSITION YOU SEEK. OUR CLIENTELE IS 

NATIONAL IN SCOPE-EXCLUSIVELY FEE PAID. FOR 

IMMEDIATE RESULTS SUj5MIT RESUME TO: 

LAWRENCE SHER ASSOCIATES, INC. 

Personnel Consultants 

7312 Castor Ave., Suite 207 
Philadelphia, Pa. 19152 

(215) 722-5280 
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THE MEANING 
OF OPERATIONS 
RESEARCH 

by Prof. Marvi1n Rothstein 
University of Co,nnecticut, Storrs, Conn. 

a historical summary 

In recent years there has been consideirable and growing interest in the 
use of operations research throughout many sectors of our society. The 
quantitative nature of this discipline has created opportunities for engi­
neers, physicists and others with mathematical training to participate in a 
new type of science, namely the science of decision-making. "O.R." already 
has made a significant impact in business, industry, government and de­
fense, and its methods are now standard for use in many types of manage­
ment problems. This article is intended to provide an overview of O.R., 
with emphasis on its nature and scope. 

Operations research is the application of mathematics and computer 
techniques, together with a particular methodology, to complex problems 
arising in the management of large systems of men, machines, materials 
and money. The most outstanding characteristic of operations research is 
its methodology, akin to what is termed "the scientific method" in the 
philosophy of science. O.R. addresses itself to management problems, as 
opposed to problems relating to a specific technology. 

Operations research was born during World War II. Uniformed scien­
tists with diverse backgrounds worked in special units within the armed 
forces, applying scientific methodology to logistics problems, radar deploy­
ment problems, tactical submarine warfare problems and other critical 
areas. The solutions they devised were markedly e.ffective and made an 
impact right up to the top brass. Perhaps the greatest impact was upon 
the O.R. scientists themselves, fot when these people returned to civilian 
life in univetsities and industry they "spread the word." Operations research 
began to be applied in the business world where it became known also as 
"management science." Today the two terms are used interchangeably. 

In the first years after the war the pace of development of 0 .R. in the 
U.S. was not rapid. What spurred the growth of O.R. in the United States 
was the advent of the computer in the fifties. Operations research scientists 
quickly recognized the enormous potential of the computer for industry 
and adopted it as an essential tool. As increasingly significant ways of ex­
ploiting the computer were developed, the spread of 0 .R. accelerated. The 
formalization of 0 .R. as a discipline took place not only through new pm­
f essional societies (such as the Operations Research Society of America and 
the Institute of Management Sciences), but by the appearance of O.R. in 
the curricula of universities. Today operations research is practiced and 
taught extensively not only in the U.S. and U.K., but also in Europe, Aus­
tralia, India, Japan and Israel. 

APRIL, 1970 

The definition of operations re­
search states that this discipline is 
directed toward complex manage­
ment problems. It should be empha­
sized that O.R. is applied primarily 
to large-scale economically signifi­
cant management problems where 
the expected payout, in terms of in­
creased profits or reduced costs, can 
compensate many times over for the 
investment in highly trained people 
and other resources characteris­
tically needed for the development 
of O.R. applications. 

Some examples of its successful 
use will illustrate the scope and sig­
nificance of typical operations re­
search projects. H. J. Heinz applied 
O.R. to determine the company's 
most effective distribution system, 
including the number of warehouses, 
the capacities, the locations and the 
particular customers each warehouse 
should service. American Airlines 
applied O.R. to develop a minimal 
cost method of scheduling its flight 
crews. The Port of New York author­
ity used O.R. to determine the most 
efficient way to man the toll booths 
at the George Washington Bridge 
and the Lincoln and Holland Tun­
nels. The uses of operations research 
are evidently diverse. As is often the 
case in the early stages of a new 
science, it is not yet possible to de­
limit the problem areas. 

O.R. is characterized by its meth­
odology, i.e., by the way it ap­
proaches a problem area. The points 
in that methodology are: 

1. Viewing the problem area in its 
larger context 

2. Developing a mathematical 
model 

3. Seeking the best solution within 
the framework of managerial 
constraints 

4. Testing and implementing the 
solution 

5. Evaluating the solution after 
implementation 

Point one has been humorously 
interpreted to mean that if one is 
faced with a problem to solve, he 
should first try to make it a bigger 
problem! But there is much sense to 
this approach. The operations re­
searcher is virtually never handed a 
well-structured pro bl em. More 
likely, when directed toward a par­
ticular organizational activity, he 
will be presented with symptoms 
and must himself diagnose the prob­
lem. In order to accomplish this he 
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OPERATIONS . . . 
must be able to look beyond the 
immediate prospect and take a glo­
bal point of view. 

Model Abstra:cts 
Significant Elements 

Point two is a critical feature of 
the methodology. In general, a 
model is an attempt to abstract the 
significant elements of a physical 
system and systematize them. The 
model is then used to predict the 
operation of the physical system un­
der particular circumstances. For 
example a drawing containing a set 
of concentric ellipses appropriately 
scaled may be a suitable model of 
the solar system for some purposes. 

In a mathematical model the de­
scriptions take the form of mathe­
matical equations and expressions 
.instead of drawings; in the solar 
system example the ellipses might 
be replaced by second degree equa­
tions. The mathematical model is 
extremely efficient because it de­
mands precision. One must state pre­
cisely what meaning is attached to 
the symbols and precisely what rela­
tionships exist among the quantities. 
The mathematical model then facili­
tates concise reasoning with the 
symbols in order to derive new and 
possible unexpected quantitative re­
lationships. 

The mathematical models of O.R. 
have the following form: 

E = f( X1 X., - - -· Y1 Y') - - -) ' _, ' ' _, 
[ Constraints J 

For greater clarity this symbolic 
form will be explained against the 
background of a particular physical 
situation to which an O.R. model 
could be applied, namely the flow 
of vehicular traffic at the toll plaza 
of the George Washington Bridge 
during the peak period of the busi­
ness day. In the general model, E 
stands for the effectiveness of the 
system modeled. Thus in the ex­
ample, E could stand for the aver­
age delay experienced by vehicular 
traffic at the toll plaza during the 
peak period. The X's are variables 
which can be controlled. In the illus­
tration X1 might represent the num­
ber of manned toll booths, X2 the 
number of automatic collection ma­
chines in use, etc. The Y's represent 
variables not subject to managerial 
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control, such as the average number 
of vehicles arriving at the plaza dur­
ing the peak period, the mix of 
trucks, buses and cars, the average 
time required to collect a toll for 
each type of vehicle, etc. In general 
the Y's must be predicted or esti­
mated. f represents a formula which 
shows in ma thema ti cal language 
how the variables interrelate to pro­
duce the measure of effectiveness, E. 

When particular values of the X's 
and Y's are substituted into the for­
mula f, a particular value is obtained 
for E (the average delay, in the 
illustration). If the Y's are subject 
to random fluctuation, as is often the 

. case with uncontrollable variables, 
then the formula f may involve con­
cepts from probability theory. 

Although the X's may be con­
trolled by management, they usually 
are constrained in various ways, as 

volved make it difficult to find the 
optimal solution. Many special 
branches of mathematics have 
evolved through the interest and 
importance of obtaining optimal so-
1 u tions to operations research 
problems. 

Points four and five in the O.R. 
methodology are at present the least 
developed and formalized. Testing a 
model requires data and calcula­
tions based upon the data. These 
calculations are then normally dis­
cussed with managers on a judg­
mental basis, for O.R. does not op­
erate in a vacuum independent of 
the experience and intuitive feel of 
management. The O.R. scientist may 
develop solutions different from 
those which a manager could devise 
without bene£t of science, but the 
solutions have to be palatable. The 
solutions may be unexpected-this 

"It seems likely that in the next decade 

the dividing line between operations 

research and computer methodology, already 

somewhat hazy, will disappea1r . . . " 

indicated in the general form of the 
O.R. model. The constraints are 
simply equations or inequalities in­
volving the X's and Y's. In the ex­
ample, there may be a budgetary 
constraint involved in operating the 
George Washington Bridge such 
that X1, (number of manned toll 
booths) must be considered with 
reference to the constraint. The ob­
jective of the O.R. model is to ren­
der explicit all significant constraints 
on the variables. When this is done, 
one may find mathematically the 
values which optimize the effective­
ness subject to the constmints. In 
the case of the George Washington 
Bridge this means minimizing the 
average delay subject to the avail­
ability of facilities, personnel and 
funds. 

Seeking the Best Solution 
Here is point three in the O.R. 

methodology: seeking the best solu­
tion within the framework of mana­
gerial constraints. In many instances 
the mathematical form of the model 
and the number of variables in-

Marvin Rothstein 

is one of the great advantages of op­
erations research-but it is impor­
tant that they possess transparency. 
This means that after the solution 
has been derived it should be capa­
ble of rationalization in terms that 
the manager can understand. If this 
is not possible a severe obstacle to 
successful implementation is created, 
namely lack of communication. The 
currently accepted view is that so­
lutions to O.R. problems should be 
sold to management in layman's 
terms. 

When a satisfactory model has 
been developed and is ready for im­
plementation with management con­
currence, its operation must be eval­
uated. To determine whether it is 
really better than the procedure it 
might have replaced, sometimes 
both methods can be employed si­
multaneously. For example a model 
for inventory control may be imple­
mented for certain inventory items 
while the older system is retained for 
analagous items, and a direct com­
parison can be made. If this ap­
proach is not feasible, trial imple-
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mentation for a short period of time 
can be employed. 

During the test phase data are 
collected to validate the anticipated 
benefits. If the system does not per­
form as the model predicts, the 
model may be too crude or the as­
sumptions and predictions upon 
which it was based may be errone­
ous. A number of revisions are usu­
ally necessary before implementa­
tion can proceed. The time required 
for implementation is very often 
much longer than that required for 
problem definition and model de­
velopment, and the methods of im­
plementation may lack the precision 
of the other phases of the O.R. 
methodology. This situation has at­
tracted the attention of many out­
standing O.R. scientists in recent 
years and advanced theoretical work 
toward a more systematic methodol­
ogy of implementation is under de­
velopment. 

Special Math Devel·oped 
Although operations research is 

not properly a branch of mathe­
matics, a number of special fields of 
mathematics have been developed 
by operations researchers working 
as mathematicians. The development 
of these fields was stimulated by the 
recognition that very many impor­
tant management problems could be 
classified according to their form, 
and the same type of model could 
then be applied to all the problems 
in a classification. Mathematical re­
search involves exploring the theo­
retical properties of these models 
and developing computing algo­
rithms for determining optimal solu­
tions. The special disciplines which 
have proved most useful for opera­
tions research up to the present are 
linear programming, queuing theory, 
inventory theory and simulation. 

Linear programming characteris­
tically is applied for models of sys­
tems where stocks of scarce re­
sources can be utilized in a variety 
of ways to make different types of 
products. Under the assumption that 
all demands for products can not be 
satisfied, the problem is how to allo­
cate the resources to the product 
lines so as to maximize overall profit 
within the framework of manage­
ment policy. There are many other 
types of physical problems to which 
the "L.P." model is applicable as 
well. For example the crew sched­
uling problem of American Airlines 
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and the media selection problem of 
Batten, Barton, Durstine and Osborn 
were amenable to linear program­
ming formulations. 

Queuing theory is the study of 
models of waiting lines or queues. 
The Port of New York Authority ap­
plication mentioned previously was 
based upon queuing theory; the 
queues were lines of vehicles wait­
ing to pass the toll booths. Queuing 
theory has been used in telecom­
munications, airport traffic engineer­
ing, bank teller scheduling, and 
many other fields. 

Inventory theory is the study of 
models of stockage points where 
supplies of goods are periodically 
depleted and replenished. It has 
been used in production planning, 
airline maintenance and military 
logistics, to mention several of the 
many applications. 

Simulation is general technique, 
rather than a classification of 
models, which enables one to evalu­
ate the effect of assigning particular 
values to the controllable variables 
of virtually any model. Simulation 
depends greatly upon the computer, 
and therefore much theoretical work 
in this field has been devoted to de­
veloping efficient computer software 
techniques. Simulation has been 
used in all types of industrial en­
vironments, for example in steel pro­
duction and transportation schedul­
ing. 

All of these technical disciplines 
and many others associated with 
0.R. are now taught in the graduate 
school of American universities. One 
finds them in the curricula of mathe­
matics departments, engineering de­
partments , industrial engineering de­
partments, operations research de­
partments and schools of business. 
One of the most significant phe-

nomena of modern university edu­
cation is the way in which mathe­
matical methods are now taught to 
students of business. It appears to 
reflect the enthusiasm with which 
the business community has turned 
to operations research. 

Rel,ationship to Computers 
It is appropriate to conclude this 

overview of operations research with 
a brief discussion of its close rela­
tionship to computer methodology. 
Earlier it was stated that the com­
puter was a primary factor in the 
growth of 0.R. Partly this was be­
cause most of the mathematical 
techniques of operations research 
would be comple,tely impractical for 
any real problem without the mod­
ern computer to produce the numer­
ical results. But even more signifi­
cantly, the use of computers in busi­
ness has resulted in the availability 
of certain kinds of management in­
formation without which many O.R. 
projects would be meaningless. O.R. 
professionals would be hard pressed 
to enumerate applications not de­
pendent critically upon the com­
puter for implementation. 

It is certainly unquestioned that 
the computer is an indispensable 
tool and integral part of operations 
research, and that computer meth­
odology and O.R. methodology are 
developing hand and glove. The 
O.R. man today must be knowledge­
able about computers right up to 
the point of software development. 
It seems likely that in the next dec­
ade the dividing line between op­
erations research and computer 
methodology, already somewhat 
hazy, will disappear and leave the 
two areas combined in the form of 
a more general and comprehensive 
management science. 

ANALYSTS 
AND 

PROGRAMMERS 
HAS YOUR OUTSTANDING OPPORTUNITY 

TURNED INTO A DYNAMIC RUT? 

Send resume or 
brief outline 

of your 
experience. 

R OBERT LOHRKE 

Professional 
Employment Agency, Inc. 

2108 Investment Bldg.-239 Fourlh Ave. 
PITTSBURGH, PENNSYLVANIA 15222 

(Area Code 412) 261-0730 

fn our second 
decade of 

placing 
professionals. 

25 



PART TWO 

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

stimulus approach 

to time-sharing measurement 

active activity, 1/0 activity. Many of 
these variables are common to all time­
sharing systems. 

Stimuli1. In order to activate the 
functional variables, appropriate stim­
uli must be presented to the black box 
in a controlled manner. These stimuli 
are grouped in various combinations 
and are incorporated into object pro­
grams to be run under time-sharing. 
Each program, in effect, simulates a 
particular class of user activity. The 
programs are called "benchmarks," be­
cause of their functional similarity to 
the benchmark techniques in non-time­
sharing system evaluation. 

Response. Throughput and response 
time are two characteristics of time­
sharing systems that have been sug­
gested as performance measures ( 1, 4, 
25) . Throughput is a measure of the 
volume of computation performed by 
the system. Response time is the speed 
with which the system responds to an 
interactive user. The behavioral effects 
of the functional variables as stimulated 
by the benchmarks are measured in 
teims of throughput and response time. 
Each benchmark program accumulates 
a count of the amount of activity it ac­
complished during the measurement 
period to obtain this measure. 

Characteristics. A time-sharing sys­
tem may be viewed as a "black-box" 
containing a set of known functions. 
This black box is stimulated (receives 
input), reacts in an unknown manner 
(presumably exercising some of the 
known functions) and then generates 
a response (produces output). From 
the viewpoint of measurement and 
analysis, this conception of a time­
sharing system considers the system as 
a composition of a few important func­
tional variables which are all that need 
be understood in order to evaluate the 
system's behavior. The goal is to un­
derstand the effect of these functional 
variables so ·the system may be tuned 
for overall efficiency in a controlled and 
measurable manner, and may be modi­
fied for greater effectiveness within its 
user population. The stimulus approach 
is an outgrowth of the benchmark 
analysis techniques that have been de­
veloped for non-time-sharing systems 
( 19-24). 

Table 1. Benchmark Programs Versus the Functional Variables Stimul.ated 

Functional Variables. There are 
many functional variables that can pos­
sibly have a significant effect upon the 
system's behavior. The more variables 

Functional Variable Stimulated 

Compute 

Interactive 

High Speed 1/0 
Swapping 

Paging 

Resource Allocation 

2 

x x 

x 
x 

x x 

Program 

3 4 5 6 7 

x x 
x x x 

x x 
x 
x 

x x x x x 

that are selected for study, the finer Table 2. The Controlled Stimuli Contained Within Each Benchmark Program 
the analysis can be; however, the com­
plexity of the measurement process in­
creases. A problem is to select, a priori, 
a reasonable set of variables. For the 
ADEPT implementation (7, 15, 16) 
the following functional variables were 
selected: scheduling (resource alloca­
tion) activity, swapping activity, pag­
ing activity, compute activity, inter-
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Stimulus 

Maximum Core · size 

Minimum Core Size 

Variable Page Demands 

Compute 

High Speed 1/0 

Terminal 1/0 

2 3 

x 
x x 

x 
x x 

x 

Program 

4 5 6 7 

x 

x 
x x 

x x 
x x 
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Measurement Techniques 

The stimulus approach to measure­
ment may be used to derive three dif­
ferent types of measures of the system's 
behavior. The types of measures are 
dependent upon the environment jn 
which the system runs. 

Stand-Alone Environment. When 
only one object program is making de­
mands upon the system's resources, a 
time-sharing system can be viewed as 
a batch processing system. The advan­
tage of measuring the system perform­
ance as a batch processor is that it is 
possible to determine the best through­
put and response time which this con­
.figuration of hardware and software 
could ever deliver. In order to obtain 
this measure, each benchmark program 
is run in a stand-alone environment, 
i.e., it is the only program running. This 
provides a measure of the best service 
the program could ever receive. 

This measure of maximum perform­
ance is used as a standard value against 
which other time-sharing environment 
measures of the same benchmark can 
be normalized. The resultant norm is 
a measure of the performance degrada­
tion under a non-batch environment. 

The stand-alone environment also 
provides a highly controlled test tool 
for evaluating changes to those system 
functional variables which are stimu­
lated by the benchmark programs. 

Benchmark Environment. A second 
method of providing a controlled stim­
ulation of the system's functional vari­
ables is to run all the benchmark pro­
grams simultaneously in a time-sharing 
mode with the exclusion of real users. 
This simulates a "typical" user popu­
lation. There are two justifications for 
this statement. First, each benchmark 
does simulate a particular user class 
(fo · instance, interactive, compute 
bound, large size programs, etc.) . Sec­
ondly, they provide a well controlled 
and repeatable environment on which 
experiments investigating the effects of 
system changes upon a broad spectrum 
of user types may be based. 

In the ADEPT implementation, the 
benchmark programs have been run in 
the benchmark environment. The 
measurements obtained are fairly close 
to those from the real world environ­
ment, thus providing some justification 
in considering this a model of a typi­
cal set of users. The technique has also 
been used to measure the effects of 
variable quantum-time sizes upon dif­
ferent user demands as represented by 
the benchmarks. 

Real World Environment. The be­
havior of a time-sharing system when 
it is operating at or near its rated 
capacity under real world conditions 
can be determined by measuring the 
effect of the real users in terms of the 
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User I program 
dialog 

f WHAT IS THE START TIME (HHMM) ? 1428 
tWHAT IS THE END TIME (HHMM) ? 1433 

I 
BENCHMARK PROGRAM 5 IS OPERATING 
xxxxx 
xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxx 
xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxx 
xxxxxxxxxx 

Measurement 
period 

xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxx 
xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxx 
xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxx 

l
xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 
BENCHMARK MEASUREMENT IS COMPLETE 

NUMBER OF 10 MS COMPUTE CYCLES= 004400 

Measurement 
summary 

NUMBER OF SECONDS IN COMPUTE CYCLE= 0044.00 
PERCENT OF ELAPSED TIME USED BY COMPUTE CYCLE= 14 % 
NUMBER LINES PRINTED= 0023 AVG CHARACTERS PER MINUTE= 082.00 
AVG LINES PER MINUTE= 04.60 NUMBER CHARACTERS PRINTED= 00410 
BENCHMARK ANALYSIS IS COMPLETE 

Figure 1. Sample Output of Benchmark Program 5 

service given to one pseudo-user. The 
technique involves loading the system 
with an almost full complement of 
users. Then one of the benchmark pro­
grams is run and serves as the pseudo­
user. It actually simulates a user who 
has a constant and known demand for 
service. Several runs must be made 
with the same benchmark program and 
similar user populations in order to es­
tablish a statistically meaningful aver­
age, or norm, for the measurements. 

Applications: 

(I) 

(2) 

(3) 

(4) 

(5) 

The real world environment meas­
ures, when contrasted to the stand­
alone environment measures, indi­
cate the degree of throughput and 
response time degradation under 
varying system loads. 
The range of measurements re­
corded in the real world environ­
ment indicate the degree to which 
the system load varies. 
Once a norm is established for a 
particular user environment and 
benchmark program, user varia­
tions may be detected by varia­
tions in the benchmark measure. 
In other words, it is possible to 
"take a reading" of the system 
with respect to the volume of serv­
ice being requested from it. 
The benchmark environment pro­
vides an experimental test bed for 
examining the effects of different 
scheduling ·algorithms. 
Both the stand-alone and bench­
.mark environments can be used 

for exammmg the effects of 
changes to the functional variables 
(such as swapping, paging, etc.) 
that they stimulate. Additionally, 
they serve as a debugging tool, 
since they can be used as a stand­
ard test. 

Stimulus Techniques as Applied 
to the SOC ADEPT Time­

Sharing System 
The stimulus technique was origi­

nally developed for use on ADEPT; 
much work has been done to measure 
ADEPT and to evaluate the stimulus 
technique (7, 29). A brief description 
of the application and results follows. 

A total of seven benchmark programs 
were written. Each incorporates one or 
more stimuli to provide controlled 
stimulation of the selected functional 
variables. (Refer to Tables I and 2 
for the relationships of functional vari­
ables and stimuli to the programs.) 

The programs are designed to aid 
the user in running the test and in re­
ducing the results (refer to Figure I) . 
They ask the user for the start and end 
times, automatically initiate the meas­
urement period at the start time and 
terminate it at the end time; sum­
marize the test results; and print them 
onto the terminal. 

A variety of measures were obtained 
on ADEPT with this technique. The 
effect of different quantum times upon 
1/ 0 throughput, compute throughput 
and response time was investigated 
using the benchmark environment. 

continued on page 40 
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Friden Introduces Speedy 
Compact Adding Ma,chine 

A memory device that prints a 
series of totals and a grand total on 
command is the key feature of the 
new Model 213 Adding Machine by 
the Friden Division of The Singer 
Co. The compact adding machine 
speeds business or financial figure­
work with premium features that 
make it adaptable to most types of 
accounting or management planning 
and control operations. 

"The new Friden 213 will be di­
rected to the application-oriented 
adding machine user who wants 
more than an add-subtract unit, but 
doesn't need the additional capabil­
ity of a calculator," explained H. W. 
Bates, vice president, U.S. Sales­
Office Products. "The 213' s two 
bonus features-a memory that ac­
cumulates totals and an ability to 
hold the last figure entered on the 
keyboard-are especially useful in 
application such as invoice totaling, 
payroll deduction, inventory con­
trol and general accounting (journal 
footing)." 

A fast printing mechanism gets 
entries in and out of the 213 in a 
hurry. Operator speed and efficiency 
are enhanced by the slightly con­
cave home position keys-4, 5 and 6 
-on the patented Natural Way key­
board. The L-shaped zero bar as­
sures easy entry for both right- and 
left-handed operators. The new 
adding machine has the capacity for 
listing 12 digits and totaling 13. Step­
over multiplication is accomplished 
with the plus key and repeat key, 
and short-cut multiplying is done 
through use of the minus and repeat 
keys. 
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For more information, circle No. J 0 
on the Reader Service Card 

New Minicomputer Compatible 
With Leading O.E.M. Markets 

An advanced minicomputer-the 
first one designed to be completely 
interchangeable with models now 
dominating the small computer field 
-was introduced recently by Digital 
Computer Controls, Inc. Called the 
DCC-112, the new minicomputer is 
expected to make important changes 
in the established marketing patterns 
of small computers to manufacturers 
of computer systems. 

The DCC-112 for the first time 
provides O.E.M.'s with their only 
second source of minicomputers 
which are plug, program, and me­
chanically interchangeable with the 
most widely used minicomputer. 

John N. Ackley, president, Digital Computer 
Controls, Inc., compares one of the five printed 
circuit boards used in the new DCC-112 mini­
compufer with one of the 110 smaller types 
of printed circuit boards now being used in 
the leading minicomputer. 

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

IBM Announces 
Tele-Processing 

Communications capabilities were 
announced recently for IBM Sys­
tem/3 that will enable the new low­
cost computer to "talk" over tele­
phone lines to other IBM computers. 
By means of a new communications 
adapter, System/3 will be able to 
exohange data at high speeds di­
rectly with remotely located Sys­
tem/3s and most models of the more 
powerful System/360. It also will be 
able to communicate indirectly 
through a central System/360 with 
the IBM 1130 and 1800 computers. 

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

Program Increases 
Record Selection 

URS Data Sciences Co. announced 
recently the availability of a pro­
gram that significantly increases the 
effectiveness of selecting records 
from IBM System/360 data files. 
FAST (File Analysis and Selection 
Techniques) offers a simple means 
to respond rapidly to special re­
quests for retrieval of specific in­
formation from files. FAST is a sub­
program used for determining which 
records within a given file meet the 
criteria established by variable sets 
of easily defined parameter cards. 

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

Portable CRT 
Terminal Announced 

A new, remote, stand-alone com­
puter terminal, introduced by Logi­
tron, Inc. is said by the company to 
be the first fully-portable CRT 
terminal available in the industry. 
Weighing approximately 25 pounds, 
the new Logiport/l includes a com­
plete standard alphanumeric key­
board and an integral acoustic cou­
pler. It can be carried about and 
plugged in as easily as a portable 
stereo, yet provides most of the op­
erating features of bulky, high­
priced console terminals. By placing 
a standard telephone handset on the 
coupler and dialing a normal voice­
grade line, the Logiport/l can be 
placed in instantaneous real-time 
communication with a time-sharing 
computer anywhere. A switch per­
mits selection of 10 or 30 character 
per second transmission. 

For more information, circle No. 14 
on the Reader Service Card 
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Honeywell EDP Adds 
Low-Cost Computer 

Honeywell Inc. has introduced a 
low-cost, high-performance compu­
ter in its Series 200 family of third­
generation business computers. The 
new Model 115 disk-oriented com­
puter provides more data-processing 
power and performance than simi­
larly priced competitive systems, 
said Robert P. Henderson, vice presi­
dent and general manager of Honey­
well's Electronic Data Processing 
Division. 

Programs and applications now 
run on competitive small systems 
can be converted for use on the 
Model 115 with a minimum of effort 
using several proven Liberator tech­
niques, such as RPG to Cobol and 
Easytran. The Model 115 operates 
with the Mod I (Mass Storage Res­
ident) operating System or the Disk 
Cobol Programming System. This 
new low-priced Series 200 will be 
marketed under the automation 
firm's package-pricing policy that in­
cludes systems support, software, 
industry-oriented application rou­
tines, education and maintenance as 
an integral part of the monthly 
rental cost. 

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

lntrodu,ce DIBOL ® Language 
For Business Applications 

A new business-oriented compu­
ter language called DIBOL, for 
Digital Equipment Business-Ori­
ented Language, was introduced at 
the annual meeting of the American 
Research and Development Corp. 
held in Boston recently. DIBOL is 
designed to bring the speed and 
power of the PDP-8 family of small 
computers to small- and medium­
size businesses. The PDP-8 family 
has pioneered the use of small com­
puters since the first was introduced 
five years ago. 

DIBOL is a COBOL-like language 
made up of three distinct compo­
nents: a language processor that en­
ables a user to state the problem in 
a simple manner; a data manage­
ment system that operates on busi­
ness files and permits a user to do 
input operation, sorting, and Rle 
maintenance without additional pro­
gramming; and a monitor system 
that ties the components together 
and enables the user to operate the 
system easily. 

For more information, circle No. 16 
on the Reader Service Card 
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New Teletype Compatible 
CRT Display Terminals 
For Time-Sharing Use 

Beehive Electro tech has an­
nounced two new Teletype compati­
ble CRT display terminals, said to 
be the smallest, slenderest units 
available for time-sharing use. 
Alpha-103, an 800 character display, 
is Teletype interchangeable, having 
a 40 character per line-20 line stor­
age ca pa city. Alpha -105, a 1600 
character display, is a direct plug­
for-plug replacement for Teletype 
terminals, with an 80 character per 
line-20 line display capability. 

For more information, circle No. 17 
on the Reader Service Card 

Software p,ackage For 
Contour Plotting 

Houston Instrument announces 
the addition to its product line of a 
contour plotting software system 
thought to be the most comprehen­
sive currently being offered in the 
United St.ates. This contouring sys­
tem, CONTOUR-PLOT tm, has been 
designed and implemented in a 
highly modular fashion, the system 
utilizing a verb-oriented language 
that requires minimal user training 
and/ or programming experience. 

Some of the highlights of this new 
system include the multiple surface 
manipulation option, which gives a 
user the power of performing many 
operations on multiple surfaces 
stored within the system; isometric 
and three-dimensional options which 
allow the user to view contour plots 
in thre-dimensional form; statistical 
surface fitting option, which allows 
analytic fitting and/ or smoothing 
techniques applied to a given sur­
face; and a profile plot option which 
allows the viewing of slices of a 
given contour plot. 

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

Testmaster System Speeds 
Critic·al Programming Tests 

Testmaster COBOL/360 a third 
generation testing system available 
from Hoskyns Systems Research, Inc. 
makes the production of error-free 
programs practioal and cost-effec­
tive, regardless of their size. Typical 
throughput is 200 independent tests 
on each of five subroutines in fifteen 
minutes on a 360/ 40. 

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

Offer Complete Package 
For Key-Driven Terminals 

Graphics is a proprietary software 
system for cont ro II in g key-driven 
display devices. The system offers 
medium scale data processing users 
the opportunity to rapidly install 
complex inquiry, data entry, and Hle 
update applications with minimal 
programming effort. Developed by 
Turnkey Systems Inc., the package 
allows programming personnel to 
concentrate on application program­
ming. The more complex considera­
tions in development of an on-line 
system are reduced to a level of 
control easily mastered by applica­
tions programmers with minimal ex­
posure to programming systems. 

The Graphics Control Program, 
which is written in COBOL for ease 
of maintenance, uses a common 
overlay area for all one-time system 
functions and application programs. 
It operates in a single partition ( 24K 
minimum), and interfaces with ex­
isting operating systems. Application 
programs can be written in any 
language using standard program 
linkages. 

General Electric's new DATANET-
500tm data communication proces­
sors undergo final tests prior to ship­
ment. The new system combines all 
technological breakthroughs in com­
munications and computer design 
over the past several years. GE 
computer experts predict the new 
processor can save up to 70 percent 
in communication line costs for large 
nationwide computer networks. It 
can serve up to 250 communications 
lines at the same time and can ac­
commodate 500 to 1,500 users. 

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

continued on page 41 
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continued from page 14 

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

Two versions of DAI-SECURE 
will be offered. One, a shared serv­
ice, is aimed at small and medium 
sized brokerage firms whose volume 
does not justify the acquisition of a 
large computer-based stand-alone 
system. The second is for larger 
brokerage firms and institutions on 
a stand-alone basis. 

An agreement for computer serv­
ices has been reached between 
COMNET (Computer Network 
Corp.), a remote computing and time 
sharing organization, headquartered 
in Washington, D.C. and NERA Sys­
tems Corp., information systems con­
sultants with offices in Washington. 

Under the terms of the agreement, 
jointly announced by Ralph R. John­
son, COMNET's president, and Alon 
Miller, vice president and general 
manager of NERA Systems Corpora­
tion, COMNET wi.ll provide an IBM 
360 Model 65 computer system spe­
cially configured for NERA's exclu­
sive use at specified times. This new 
concept of computing facilities leas­
ing offers substantial benefits to 
companies such as NERA Systems 
Corporation that require large blocks 
of computer time for highly special­
ized jobs. 

System Devel<Ypment Corp. (SDC) 
announced recently it will discon­
tinue offering time-sharing opera­
tions at its two Datacenter service 
centers in Santa Monica and Falls 
Church, Va. Robert W. Hamer, 
manager of SDGs Commercial Sys­
tems Division, said the decision fol­
lows a six-month period of opera­
tions with the service centers which 
indicated they had a low likelihood 
of profitability. 
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Computer Image Corp., Denver, a 
leader in computer animation, has 
entered into an agreement to ac­
quire Filmline, Inc. of Los Angeles, 
Bruce L. Birchard, president of Com­
puter Image, announced recently. 

Filmline, headed by its president, 
Charles Bordwell, is a leading West 
Coast producer of informational 
films. Its clients include, Arrow Jet 
General, Rohr, North American 
Rockwell, the U.S. Air Force, and 
many other leading industrial and 
governmental organizations. 

CRC Computer Radix Corp., New 
York, has acquired a 30 percent in­
terest in On Line Services, a com­
puter software firm, for an undis­
closed amount of CRC common 
stock. Noel Marcus, president of 
CRC, said that the negotiations in­
cluded an option for an additional 
10 percent interest at a purchase 
price of $100,000 which may be ex­
ercised in the future at the discre­
tion of Computer Radix. 

On Line Services, Inc. which has 
developed an on-line order entry 
system and a generalized on-line 
system for accounting and other 
commercial uses, has assigned ex­
clusive marketing rights to Compu­
ter Radix for both proprietary pack­
ages. An on-line program is a tele­
processing system with terminals at 
remote locations using telephone 
lines to hook up to a centrally lo­
cated computer. 

Marcus also said that the affilia­
tion with On Line Services, Inc., 
along with the recent acquisition of 
Business Strategies, Inc., will expand 
CRGs capabilities in both on-line 
and time-sharing computer services. 
Business Strategies, Inc. is a man­
agement services firm with proprie­
tary computer programs in real 
estate investment analysis. 

Modern Data Techniques, Inc. re­
cently announced an agreement to 
acquire Arisa Computer Services, 
Inc., of East Orange, N.J. William 
E. Griffin, MDT president, said the 
acquisition will be made for stock, 
and is subject only to Arisa meeting 
certain agreed-to conditions. 

Arisa will become the third com­
puter service center in the com­
pany's planned nationwide network, 
and also will add strength to MDT's 
capabilities in the design of propri­
etary programs, systems consulting, 
and input services, Griffin said. 

National Software Exchange, Inc., 
has signed a contract with PDA Sys­
tems, Inc., New York, which calls 
for NSE to market two, PDA-devel­
oped programs-ALLSTAT and 
BAL-FIX. National Software Ex­
change specializes in the marketing 
of proprietary, field-tested software 
packages developed by software 
houses and others in the proprietary 
software field. 

BAL-FIX is a command language 
which enables a programmer to per­
form interactive debugging of BAL 
programs on IBM 360 computers. 
ALLST AT is a system which permits 
a wide range of statistical data anal­
yses to be performed on IBM 360 
computers without the need for 
additional programming. 

Two former Ampex executives 
have launched a new company in 
Cupertino, Calif., K/Tronic, Inc., to 
make computer tape cassettes for a 
fast growing segment of the com­
puter industry. 

Jack Buchanan, president, reports 
that K/Tronic is already delivering 
"certified cassettes" to seven compu­
ter peripheral firms. Digital cassette 
certification is a trade term for an 
electronic inspection process to in­
sure that both tape and cassette will 
enhance a computer system's per­
formance and reliability. 

The Computer Co., a new firm 
described as a full-service data 
processing organization, has begun 
operation in Richmond, Va. Its aims, 
according to company management, 
will be to "assist businesses in maxi­
mizing and optimizing their uses of 
data processing equipment." The 
company was founded by K. Daniel 
Moore, chairman of the Board, Wal­
ter R. T. Witschey, president, 
Thomas B. Neblett, vice president, 
and Jerry A. Enfield, vice president. 
All were formerly with the Data 
Processing Division of IBM. 

The firm markets two primary 
services: time-sharing and facilities 
management. The time-sharing serv­
ice called ACTION/ APL, utilizes an 
IBM/360 computer and the newest 
programming language available, 
"A Programming Language." Within 
the framework of ACTION/APL, 
the company features a remote job 
entry service together with the larg­
est library of programs in the indus­
try. 
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BOOL 

SYSTEMS SOFTWARE 
MACROS 

$100 
A pa~kage of boolean functions accessible 
fro~ FORTRAN IV. The functions are AND, 
exclusive OR, ones complement, right shift 
bits, and left shift bits. 

360, BAL 

Peter Kuner, President 
Consentive Inc. 
352S Lan~aster Avenue 
Philadelphia, Pa. 19104 

CA101 

DISPLAY MACRO 

This macro allows a BAL program to dis­
play messages on the console, printer, or 
bot~, and accept ·a reply from the console 
in one call to the macro. The message dis­
played can be a literal or a labeled con­
stant. The macro U$es a maximum of 200 
bytes to initialize (first time only) and 
execute. 

360/30 DOS and up, BAL 

Alfred L. Schoen 
71 Strawberry Hill Avenue 
Stamford, Conn. 06902 

CA102 

DOS ASSEMBLER LANGUAGE TRACE 
MACRO $5 

Similar in operation to the COBOL "READY 
TRACE" to allow rapid program debugging. 
Remain~ part of the final program and is 
activated by the UPSI Job Control state­
ment. Prints label of subroutines or state­
ments on SYSLST when active. 

BAL 

Mrs. V. Cronwell 
70 Tamaques Way 
Westfield, N.J. 07090 

CA103 

APRU.., 1970 

FREE PROGRAM LISTING PRACTICES AND PROCEDUR.ES 

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 
meani'ngless. 

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 c;ross-coded reference number will be assigned to 
any program whose originator wishes to remain anonymous. auyer 
inquiries will be forwarded to the originator. If the originator still 
pr~fers anc;>nymity, buyer will be notified by SI A. 

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

REPORT SPOOLING SYSTEM $250 
Consists of 3 macros invoking the report 
functions in a users program, and a slave 
printing program. Spool tape may contain 
up to 75 report files. Data may be copit;!d 
to another tape, punched or skipped as 
well a~ being printed. Selective on-line 
printing is also allowed from the u~er 
program. Pagination, line spacing, over­
printing is automatic. 
360/25 and up, BAL 

R. L. Boese, 
Director of Data Processing 
Data Retrieval Corp. of America 
4222 West Capitol Drive 
Milwaukee, Wis. 53 216 

CA104 

TERMINAL INPUT/OUTPUT MODULE 
ITIOMl . $3,000 

The Lone Star Gas Terminal lnput/Qutput 
Module (TIOM) is designed to be used 
with user wiitten Assembler lang!Jage, op­
erating in a teleprocessing environment, 
under IBM's Customer lnformatiQn · Control 
System (CICS). TIOM acts as an interface 
between the user program and the ter­
minal and thus obviates the necessity for 
user programs to handle the mechanics of 
terminal read and write operations for 
themselyes. Through the use of TIOM macro 
instructions, tables are prepared to contain 
t~e terminal 1/0 messages ;equired by 
user programs, as well as certain editing 
criteria. TIOM then empioys these table~ 
to perform the actual terminal read/write 
operations and the editing of inP,ut data 
to the user program's specifications. 

360150, OS Assem1:Jler 

Vice President, 
Corporate Development & Data Systems 
Lone Star G(ls Company 
301 South Harwo9d Street 
Dallas, Texas 75201 

CA105 

NOVA MACRO ASSEMBLER $2,850 
The NOVA support software system con­
sists of 1) a macro assembler, 2) binder 
(linkage editor), and 3) absolute core­
image builder for paper tape loading. All 
of these componen.ts are run on the IBM 
1130. The support sys'.em uses the 1130 
card reader/punch and line printer for all 
input-output except for object paper tape 
to be loaded on the NOVA. The assembler 
has many advanced features, such as 
macros and literals, etc. 
IBM 1130, BAL 

Stuart Madnick 
lntercomp 
243 Vassar Street 
Cambridge, Mau. 02139 

CA106 

SUBROUTINES 

CHECK•PRO $95 
It is extremely im.portant to provide the 
necessary protection for the checks printed 
at your installation. CHECK•PR(J provides 
this protection and adds accuracy in the 
least expen~ive way. CHECK•PRO will con­
vert any dollar amount to the equivalent 
alp.habetic spelling. Users have found this 
in v a I u ab I e in assuring the accuracy of 
checks and reports. Further information 
up9n request. 
All Conflgurati~ns, COBOL 

Rodger, Rogers and Kirkman 
211 0 K. Street 
Sacramento, Calif. 95816 

CB107 

PRTFAST-MAXIMUM OVERLAP 
PRINTING $YSTEM N/A 

PRTFAST is a form of logical IOCS which is 
easy to use and provides maximum overlap 
of processing and printing on a 1403 printer 
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(any model). PRTFAST increases throughput 
by incorporating advanced buffer-loop logic 
and core storage buffers. lnfor.mation avail-
able on request. · 

360/30 & up under DOS 
BAL, COBOL and PL/ I 

Michael Goldfield 
International Computer Corporation 
One North Broadway 
White Plains, N:Y. 10601 

CB108 

UNI-GEM $6,500 

UNI-GEM is a package of standard sub­
routines whicti interface between IBM's• In­
formation Management System (IMS) and ap­
plication programs operating under IMS. 
This set of General Message Proce.ssing Pro­
grams: (1) Pro~ides the general message 
handling functions that are common among 
al! programs that process data from remote 
terminals, (2) Establishes consistent formats 
and techniques for com.munication between 
message programs and remote users, and 
(3) Significantly reduces design and p.rogram­
ming tim~s anq costs in the q>mplex and 
expensive areas of-Data Acceptance, Mes­
~age Formatting, Message Validation, Error 
Notification, and Error Correction. Further 
information upon request. 

360 unde~ IMS, ALP 

C. T. Shepherd, Vice President 
United Computing Corporation 
22500 South Avalon Boulevard 
Carson, Calif. 90744 

CB109 

IJNISORT $350 
A sub-program which is called to pragmati­
cally initiate the OS Sort/Merge p.rogram. 
UNISORT may be called by a CO~OL, 
FORTRAN, PLI, or ALP program. The calling 
program passes the sort area size, as a 
parameter, to UNISORT; hence the sort area 
may be ·dynamically determined, and varied 
up or down from the size specified when 
the system was generated. CALL statements 
are allowed in l/NISORT's Input and Outp~t 
procedures (which is not the case with stand­
ard COBOL sorting). 

360 W /OS, ALP 

Peter Wait, 
Mgr., Business and Mgmt. Sys. 
United Computing Corporation 
22SOO South Avalon Boulevard 
Carson, Calif. 90744 · 

CB110 

DYDAT-FORTRAN DYNAMIC 
DATA ALLOCATOR $2,000 

DYDAT is a simple but effective program­
mer's tool for data man~gement in programs 
requiring storage and manipulation of iarge 
amounts of numerical data or alphanumeric 
text information. DYDAT maintains FORTRAN­
compatible data storage configurations so 
that it may be utilized as a set of user­
callable subroutines to provide dynamic 
data allocation cap.abilities without req~iring 
modification of existing. data manipulation 
subroutines·. User calling sequ~nces to DYDAT 
are provided to perform the following func­
tions: initialize data storage pool; create a 
dynamic array h~ving up to three dimen­
sions; erase a dynamic array; revise the 
dimensiqns of a dynamic array; obtain the 
current status of a dynamic ari-ay; ~nd, ob­
tain a complete dump of the dynamic arrays. 

Any FORTRAN Configura~ion, FORTRAN IV 
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Man!]ger, Software and Special Services 
Electronic As~ociates, Inc. · 
P. 0. Box 582 · 
Princeton, N.J. 08540 

CB111 

CALLCKPT SUBROUTINE $100 

This subroutine provides• DOS checkpoint­
restart facilities to higher level languages, 
as well as BAL. Up to six tapes and six 
di~k files can be checkpointed. Three disk 
checkpoint areas have been set up to allow 
checkpoints to be saved and also provide 
simultaneous checkpointing of up to three 
programs. Modifications can be made to add 
tape files, disk files and checkpoint areas. 

360/30 and up, DOS, BAL 

Alfred L. Schoen 
71 Strawberry Hill Avenue 
Stamford, Conn. 06902 

CB112 

SOFTWARE SYSTEMS 

BAL CARD COMPILER W /NO 
INTERMEDIATE DECK $200 

Will allow the user to compile basic as·­
sembler language programs on a 360/20 
IBM card system without having to punch 
an intermediate deck. Will increase compila­
tion speed by more than 65% and at the 
same time it will save an average of 600 
cards per compilation. Excellent for computer 
schools or any other busines;s with many 
daily compilations. Minimum core required 
SK. 
360/20 Card System/SK or up, BAL 

George Utset, Vice President 
Florida Computer College 
DuPont P·laza Center 
250 S.E. 4th Street 
Miami, Florida 33131 

CC113 

COMTAPE/9000-RPG COMPILER 
UTILITY $250 

For all Univac 9200 and 9300 MOS or 
COS systems with a minimum of one (1), 
tape or disk drive. Tape resident RPG com­
piler produces a loadable object de~k ln a 
single pass. Bootstrap loaded program with 
automatic rewind feature from console elimi­
nates handling of bulky RPG card compiler 
and saves enormous amount of time. Up­
dating per manufacturer's revisions. 
Univac 9200, 9200-2, 9300, MOS, COS, 
BAL 

Robert Bruce, Marketing 
Ouantrasand Automated, Inc. 
Box 107 
East Orange, N.J. 07019 

CC114 

DATA FILE CONVERSIONS-DAFCON $75/mo 

The Data File Conversion System (DAFCON) 
is a series of programs which perform vari­
ous manipulative functions. to assist the user 
in tape file conversions. Through parameter 
cards the DAFCON programs may be spe­
cialized at run time to process: 1.) Fixed or 
Variable files-Honeywell and IBM. 2.) Odd 
or Even parity files-Honeywell and IBH\. 
3.) Standard labels or tape-marks. 4.) Non­
standard character setsi. 
In addition to converting and translating any 
of the above mentioned files from one type 
to another, the DAFCON syste.,; has the 
ability to change blocking and to perform 
internal rearrangement of dqta fields con­
tained in each record. Further information 
upon request. 

Honeywell H-120, 32K, EASYCODER 

Robert W. Coffin 
Span Systems, Inc. 
63 ~W 93rd Avenue 
Portland, Ore. 97225 

CC115 

OSI COBOL 20 COMPILER N/A 

The OSI COBOL 20 language assures ease 
of learning, of using, and of program check­
out, while retaining upward compatibility 
with the language on larger, more powerful 
IBM 360 equipment aSI well as that of many 
other manufacturers. It is machine-independ­
ent, yet allows the user to benefit from the 
strengths of his particular configuration . 
The language is compact without loss from 
the power associated with more elaborate 
COBOL dialects. The OSI COBOL 20 compiler 
was des.igned with the small configurations 
in minq, adopting the infl:rnt and meaning 
of the COBOL standards to the specific 
equipment. It takes advantage of a number 
of advanced techniques to optimize storage 
utilization, and to generate pbject code that 
provides for efficient execution. · In addition, 
a number of unique debugging aids have 
been included in the compiler to reduce 
program production tfmes and cost. 

360/20 TPS or DPS, BAL 

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

CC116 

EMULATOR ASSEMBLY SYSTEM I EASY) $1 00 

Designed to enable the user of the emulator 
to code his jumps with labels, thereby elim­
inating the necessity of rewriting the pro­
gram while debugging or modifying. The 
input is a source deck coded in a format 
furnished with the program. Qutput is a 
program listing and object cards. Supplied 
iS1 a completed plugboard p.rogram, formats 
and instructions. Board and wire may be sup­
plied by purchaser or will be furnished. 

Alan H. Lake 
51 2 Mair Street 
Roseville, Calif. 95678 

CC117 

$50 
Allows user lo do FORTRAN 1/0 through 
system console, usually without changes .to 
the FO~TRAN source or object module. 
READs and WRITEs to unit 5 or 6 are auto­
matically diverted to the console typewriter. 
These two unit numbers may be changed by: 
(1) Reassembling FIOCS; or (2) at execution 
time initiating a call in the FORTRAN source 
p.rogram in the form: CALL IOUNIT (n1, n2). 
where ni , n2 re.present the constants or 
variables representing the unit numbers de­
s.ired for console 1/0. For example: CALL 
IOUNIT (19,20), READ (5,101) N, WRITE 
(20,102) N ... will result in a read from 
the unit defined in the FT05F001 DD card, 
followed by a write to the console type­
writer. If no calls to IOUNIT are made in 
the FORTRAN source, console 1/0 unit num­
be.rs default to those set at assembly time 
for FIOCS. . 

360 OS, BAL 

John B. Rose 
284 · Jacob Street 
Seekonk, Mass. 02771 

CC118 

GEPOL-COMMAND-ORl.ENTED 
LANGUAGE PROCESSOR $3,000 

GEPOL i$ a set of integrated subroutines 
which may be used to provide any user sup­
plied applications program with a free­
format, command oriented input language. 
GEPOL provides a complete cap(lbility for 
processing the input language. This capabil­
ity may be utilized by the user in the ap­
plications program by calls to GEPOL sub­
routines. User inputs in a command-oriented 
language !=Onsist of a command, composed 
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of one or more words and followed, pos­
sibly, by data items. GEPOL may be used 
to interpret the command and to branch to 
a user supplied subroutine for command 
execution. Calls to GEPOL routines may then 
be utilized to input the command data items 
if required. Further information upon request. 

FORTRAN IV 

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

CC119 

HAL AS-PROCEDURE RUN 
SUPERVISOR $195+ /mo 

HAL AS combines the functions of HAL A 
and HAL S. HAL AS will store up to 20 pro­
cedures for multi p.rogram module systems 
plus l 0 installation standard procedures. 
HAL AS is "filled" ie initiated with the de­
sired procedures. Thereafter any one or pre­
viously defined combinations of these pro­
cedures may be executed with the use of one 
HAL command. 

360/25 and up, 32K, DOS or OS, HAL 
Command 

Henry Oswald, President 
Exact Systems and Programming Corp. 
P.O. Box 115 
Thornwood, N.Y. l 0594 

CC120 

HAL EXECUTIVE CONTROL 
SUPERVISOR $300/mo 

An Executive Control Supervisor that as­
sumes full control of an S/360 and supplies 
functions normally perfo.rmed by a human 
operator. HAL stores and automatically exe­
cutes procedures (JCL decks) and combina­
tions of procedures. 

HAL function: To substantially reduce opera­
tor intervention and human error and in­
crease efficiency in operation of multi-job 
step programming systems as well as com­
pilations and executions. 

360/32K DOS or OS, HAL Command 

Henry Oswald, President 
Exact Systems and Programming Corp. 
P.O. Box 115 
Thornwood, N.Y. 10594 

CC121 

HAL A-MULTI PROGRAM MODULE 
EXECUTION SUPERVISOR $100+ /mo 

A control program that stores and executes 
all the JCL procedures. for one multi-module 
program system (up to 20 procedure). HAL 
A is "filled" ie initiated with the JCL decks 
thereafter, when HAL A is called, it con­
trols machine IBM S/360 and runs the com­
ponent procedures automatically without op­
erator intervention. 

360/32K DOS or OS 

Henry Oswald, President 
Exact Systems and Programming Corp. 
P.O. Box 115 
Thornwood, N.Y. 10594 

CC122 

HAL S STANDARD PROCEDURE 
SUPERVISOR 

A control program that stores and auto­
matically executes up to 10 Installation 
standard JCL Procedures. HAL S is. "filled" 
ie initiated with the Standard JCL decks. 
Thereafter any of these procedures may be 
executed with a single HAL command. Such 
functions as Compile can be handled so that 
the applications programmer need use no 
JCL. 

360/25 and up, 32K, DOS or OS, HAL 
Command 

Henry Oswald, President 
Exact Systems and Programming Corp. 

APRIL, 1970 

P.O. Box 115 
Thornwood, N.Y. 10594 

CC123 

HELP/A GP INDEPENDENT 
MACRO-PROCESSOR $15,000 

HELP is a general-purpose macro-generator 
which is target language independent and 
can be quickly prepared to run under any 
operating s:ystem on any machine. Macro­
calls in the HELP language can be w.ritten 
with variable syntax and punctuation, or in 
"natural language" form. The generated 
output, which might be a program in any 
language or might be data, depends on the 
definitions of the macros called. The princi­
pal applications of HELP are to provide a 
macro facility for any language, to build 
shorthand versions of existing languages, to 
write machine-independent applications or 
software prog.rams, to create s.pecial-purpose 
application languages, (etc.) 

360/30 and up, 32K 

Ralph L. Stout, Vice President 
Advanced Computer Techniques Corp. 
437 Madison Avenue 
New York, N.Y. 10022 

CC124 

LEAP-Lambda Efficiency Analysis $25 and up . 

LEAP is an easy-to-use diagnostic tool for 
identifying those portions of a program that 
use time inefficiently. The package monitors 
a normal production run of a program, ac­
curately analyzes the distribution of time, 
and presents1 a set of reports useful in de­
ciding where to modify the program. LEAP 
automatically "zooms in" to the sections of 
code that a.re significant in terms of time 
consumption. Without the guidance of an 
aid like LEAP, even expert programmers can­
not be sure to locate those few instructions 
that usually account for the great bulk of 
running time. With this guidance, a pro­
grammer can reduce running time by 30%, 
50%, and sometimes more. The package 
operates simply and automatically. Users 
are provided with A Guide to Program In­
volvement. 

OS/360, ALL 

J. N. Killalea, Assistant to the President 
Lambda Corporation 
1·501 Wilson Boulevard 
Arlington, Va. 22209 

CC125 

LINK RELO N/A 

Makes a 360 DOS program fully self­
relocating with no special programming tech­
nique required. Programs link edited with 
this module are ·cataloged at +o and may 
be run in any partition without separate 
catalog runs being required. It adds a small 
module to the prog.ram to do the relocating. 
This may be overlayed by an 1/0 area if 
desired since it is used at program entry 
only. 

360/254 and up, BAL 

James S. Tanner 
Credit Bureaus, Inc. 
240 Cottage Street, SE 
Salem, Ore. 97301 

CC126 

MANAGE-SOURCE FILE 
MAINTENANCE SYSTEM $2,485 

MANAGE maintains COBOL, FORTRAN, ALC, 
Autocoder and RPG Source programs on a 
common file on tape or disk. Card files are 
thus eliminated. Changes, deletions, or ad­
ditions to portions of programs or entire 
programs can be made by card input. Pro­
gram logs and program modification logs 
are produced to serve as an audit trail. 
MANAGE automatically produces input to the 
compilers. 

360, 32K, COBOL 

Stuart L. Bun day, Marketing Manager 
Management Systems Corp. 
7007 Preston Road 
Dallas., Texas 75205 

CC127 

MODIFIED CSMP !CONTINUOUS SYST.EMS 
MODIFYING PROGRAM) N/ A 

This CSMP program is a greatly modified 
1130 CSMP Program. It allows up to 999 
Blocks, the user may specify the mix of 
block types, all blocks can be saved and 
later printed. The program was written so 
that the unit numbers can be changed easily 
as well as the cards showing the mix and 
total number of blocks desired. All input is 
assumed to be from cards and the 1816 is 
used only for corrections. 

32K Memory, FORTRAN IV 

Michael Rourke 
Mead Hybrid Computer Laboratory 
Corner 8th & Hickory Street 
Chillicothe, Ohio 45601 

CC128 

NORTHWEST COMPUTING TIMESHARING 
SYSTEM $2,875/mo 

Northwest Computing Timesharing System on 
IBM System 360's supporting full USASI 
FORTRAN IV, BASIC ASSEMBLER and ex­
tended DARTMOUTH BASIC languages. This 
system supports up to 120 lines simultane­
ously along with background batch process.­
ing. Further information upon request. 

360/30 and up, USASI FORTRAN IV, Basic 
Assembler, Extended Dartmouth Basic 

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

CC129 

OS 360 MFT/MVT 2260 MONITOR $35 

The 2260 Monitor runs as a system task, 
s:imila.r to a reader or writer, in an SK 
region/partition. It displays the status of 
the sys.tern on a 2260 located preferably 
near the CPU. The information displayed is: 
Status of partitions/tasks (job/stepname; sys­
tem tasks, unit, classes; initiator, classes; for 
MVT also displays free core and system 
queue space) Status of job queues-no. of 
jobs on Q, whether in Hold, and % free. 
Also displays outstanding reply ids, ad­
dresses of off-line units, addresses of units 
requiring operator intervention, units waiting 
for mounts, and units available for AVR 
mounts. The screen is updated every 5 sec­
onds; this time and the location of displays 
on the screen may be modified by the op­
erator. The Monitor is OS Release dependent, 
and a few lines of code are installation 
dependent. 

OS MFT /MVT w/2260 Local Model + SK, 
360 OS Assembly 

G. Postpischil, Systems Analyst 
Applied Data Research, Inc. 
2425 Wilson Boulevard 
Arlington, Va. 22201 

CC130 

POOR MAN'S TIMESHARED 8 $100 

This package will convert a small PDP-8 
installation into a time-sharing system which 
can handle 2-6 simultaneous users (depend­
ing upon the amount of disc storage and 
the number of teletypes connected). EDIT-8 
and a loader are included in the user's 
library, with PAL and FOCAL optionally 
available. The system is most useful for 
small scale focal problems and software 
generation. All monitor functions a.re handled 
in the last three pages of core, with 1/0 
buffers below that. The monitor consists of 
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a rather flexible teletype handler, a sched­
uler, and a disc handler. Further informa­
tion upon request. 

PDP-8 series (4K), DF-32, PT-08, PAL 

Philip Miller, Senior Programmer 
Logic, Inc. 
7338 Woodward Avenue 
Detroit, Mich. 48202 

CC131 

PRIVATE CORE IMAGE LIBRARY 
EXTENSION TO DOS $5,000 

This extension to IBM DOS allows users the 
ability to transfer programs from a disk 
resident core image library (SYSRES) to a 
private core image library on magnetic tape. 
This extension consists of two programs, one 
of which performs the maintenance to the 
private core image library and the other 
which loads problem programs from the pri­
vate core image library (the load program 
does not require any additional storage be­
yond the problem program's requirements). 
During loading, the private core image 
library can be ovel'lapped with problem 
program assignments. This. extension to DOS 
will support programs written in any lan­
guage (Assembler, COBOL, FORTRAN, PL-1, 
etc.) for any partition as well as self-relocat­
ing p.rograms. This extension to DOS will 
not support programs• loading or fetching 
phases during execution unless they are cata­
loged on SYSRES. Further information upon 
request. 
360/25 or larger, DOS Assembler 

Vincent H. Scott, CDP 
Credit Bureaus, Inc. 
P.O. Box 109 
Salem, Ore. 97308 

CC132 

RCA 301 to BAL TRANSLATOR $12,000 

This system Translates RCA 301 Assembly 
Source Statements to BAL Source Statements .. 
The program is a 2 phase system composed 
of a Translation phase and a Generation 
phase. Additions, deletions and corrections 
can be made at any level, i.e. the 301 Source 
to the Translation output or to the Genera­
tion output which is the BAL Statement. 

Spectra 70/35 up, 3·60/30 up, 65K min. 
BAL 

J. Cohen, President 
Computer Translators, Inc. 
2 Penn Plaza 
New York, N.Y. 10001 

CC133 

RCA 301 RPG TO COBOL $12,500 

This system Translates RCA 301 RPG Source 
Statements to COBOL Source Statements·. 
The program is a 2 pass system that converts 
all RPG statements to their corresponding 
COBOL Statement. Those Statements that are 
questionable under Translation are flagged. 
Automatic conversion in excess of 98%. 

Spectra 70/35 up, 360/30 up, 6 ·5K, BAL 

J. Cohen, President 
Computer Translators, Inc. 
2 Penn Plaza 
New York, N.Y. 10001 

CC134 

REP0/360 LOAD-AND-GO REPORT 
WRITER $150/mo 

REP0/360 is a load-and-go report writer. 
It handles up to 4 heading lines, up to 5 
levels of control break, and 1/0 automati­
cally. In addition, a wide range of instruc­
tions, including 1/0, and file types provide 
extensive flexibility as a report writer and 
a utility program. REP0/360 is suitable for 
use by both experienced programmers and 
non-programmers. 
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360/20 or MOD 25 u,p, Assembly 

D. J. Tittle, President 
Data and Information Products, Inc. 
10 West Main Street 
Park Ridge, Ill. 60068 

CC135 

SCORE $12,500 

COBOL program generator/File management 
system. 

IBM 360 DOS/OS, COBOL 

Robert P. Wolk 
Atlantic Software, Inc. 
·5th & Chestnut Street 
Philadelphia, Pa. 19106 

CC136 

SELEMBLER/ 1130 $2,995 

SELEMBLER/1130 is a SEL 810A/810B as­
sembler that will run on the IBM 1130. 
SELEMBLER 1130 consists of an assembler, a 
relocating loader and a cros.s-reference gen­
erator. SELEMBLER/1130 accepts all SEL 
mnemonic instructions and pseudo-ops as 
described in the SEL 810A/810B General 
Purpose Computer Reference Manual plus 
five additional specifications which describe 
and format SELEMBLER/1130 output. Further 
information upon request. 

1130/ 1800, 1130 A•ssembly 

Jerome Lisovich 
Datanetics 
3512 Fifth Avenue 
Pittsburgh, Pa. 15213 

CC137 

SHORTHAND/ A COBOL 
PRE-COMPILER $500/$100 

Allows the use of abbreviations for selected 
reserved words. Insures correct margin align­
ment of all entries; variable length program­
mer supplied abbreviations; expand, com­
pile, catalog and execute programs that 
contain abbreviations in one pass without 
an intermediate punched source deck. Use 
of either tape or disk for a work drive if 
direct input to the compiler is requested. 
All options are standard. There is no extra 
charge for any program features. 

360, DOS COBOL 

General Electronics 
3815 South Lombard Avenue 
Cicero, Ill. 60650 

CC138 

SHORTHAND/COBOL PRE-COMPILER 
FOR IBM DOS $500/$150 

A program operating under DOS that will: 
automatically align all entries; ability to use 
either tape or disk for a work drive; for 
direct input to the compiler; ability to com­
pile, catalog, and execute programs that 
contain abbreviations in one pass without an 
intermediate punched source deck; variable 
length programmer supplied abbreviations 
that can be used anywhere in the program. 

360, DOS COBOL/USA COBOL 

General Electronics 
3815 South Lombard Avenue 
Cicero, Ill. 60650 

CC139 

1401 SIMULATOR FOR OS $500-$1,000 

This software system executes IBM 1401 ob­
ject programs loaded from cards or tape. 
No modification of 1401 program is required. 
The system simulates all 1401 card or tape 
programs including the advanced program­
ming features. plus multiply and divide. De­
bugging features include non-destructive 
1401 core dump, snapshot of 1401 core 
and modifications to 1401 core memory at 
any 1401 halt. An operator command allows 
for spooling of printer output to disk or 
tape with proper forms overflow and chan-

nel skipping for offline p.rinting. Simulator 
is available for 4 K to 16 K core 1401 pro­
grams and will operate in 32 K to 65 K re­
gion or partition of OS. 

360/ 40 & up under OS, BAL 

Alan P. Haesche 
14 Carafa Terrace 
North Haven, Conn. 06473 

CC140 

SSTPAC II $7,500 
Systems Support Test Package (SSTPAC) is a 
stand alone diagnostic monitor designed to 
verify input/output operations on an IBM 
S/360. Modular tests are included for diag­
nosing operations of any device that can be 
interfaced to the S/360. Each test is de­
signed to verify the initial selection, data 
trans.fer and ending procedure sequences 
required for local device interfaces to the 
S/360 channels. 
Remote terminal tests are included for veri­
fication of asynchronous (Start-Stop) and 
synchronous (Binary Synchronous) terminal 
operations. Specific terminal tests verify the 
required polling, addressing, l.D. Verifica­
tion, dialing, answering, and response se­
quences for multipoint and point to point 
switch and leased lines. An On-line channel 
program generator is provided to allow the 
user to build data banks and 1/0 commands 
for testing troublesome sequences. Further 
information upon request. 

360/25 with 32K, BAL 

Wm. R. Servais, 
Regional Director Technical Operations 
Programming Sciences Corporation 
1000 Connecticut Avenue 
Washington, D.C. 20036 

CC141 

SYSMAC-SYSTEM MANAGEMENT FOR 
SYSTEM/360 $4,900 and up 

SYSMAC provides an effective set of tools 
for managing System/360 in a multipro­
grammed environment. It monitors, accounts, 
and controls the major activities under 
OS/MVT. A 600 to 4,000 byte region con­
tains OS/MVT interface programs which re­
cord the computer resources actually used 
by each job. This includes CPU time, ac­
countable core time, core size, number of 
job s.teps, terminal connect time, number of 
tape and disk 1/0 events, number of tape 
and disk setups, number of cards read and 
punched, and number of lines printed. This 
data is used to develop the logical billing 
for each job and the charge is printed at 
the end of the job. This data is logged by 
time of day and may be used by the in­
stallation to develop computer utilization 
analyses. Further information upon request. 

360 OS/MVT, BAL, FORTRAN 

William F. Gray, President 
Hygain Technologies, Inc. 
65 Whitney Street 
Westport, Conn. 06880 

CC142 

SYSTEL-INTERACTIVE TIME 
SHARING FOR OS/360 $6,800 and up 

SYSTEL is a totally interactive time sharing 
software system which operates on a System/ 
360 using OS/MVT. Minimum core require­
ments start at 64K. SYSTEL includes an easily 
lea.rned interpretive language and a com­
mand processor which provides terminal 1/0 
and interactive file handling capabilities. 
The language may be used with most time 
sharing monitors available for byte oriented 
computers. The SYSTEL language is a dialect 
of PL/I and has been s·uccessfully used for 
both business and engineering applications. 
The direct mode option reports errors in 
syntax or logic after ente.ring each state­
ment. Thus the user can make corrections 
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and continue without making a new start. 
Further information upon request. 

360 OS/MVT, Various 

William F. Gray, President 
Hygain Technologies, Inc. 
65 Whitney Street 
Westport, Conn. 06880 

CC143 

SYSTEMS NETWORK ANALYSIS 
PROGRAM (SNAP> N/A 

SNAP is1 a system designed to solve system 
network problems. Any system which can be 
described by a network of directed nodes 
and arcs and multiple inputs and outputs 
can be analyzed by SNAP. The objective is 
to evaluate the total network cost/profit 
and to aid in analyzing the effects of net­
work changes by comparing alte,rnate system 
configurationsi to a baseline system. SNAP 
considers time variable loads (inputs). SNAP 
performs total systems analysis, i.e., the in­
teraction of any change to the systems will 
be analyzed in terms of its1 affect on the 
total system. SNAP performs cost benefit 
analysis, i.e., a continuous approach to pres­
ent worth. This method considers continuous 
compounding, which is a modern way of 
accounting for the fact that mos.t operations 
generate savings continuously. 

Basic Fortran IV 

Carl Rossow 
International Computer Graphics, Inc. 
Suite 402, Bryan Building & Loan Bldg. 
Bryan, Texas 77801 

CC144 

TACOS-IBM 7070 AUTOCODER TO 
COBOL TRANSLATOR $18,000 

TACOS produces COBOL programs from IBM 
7070 Autocoder source language programs. 
The system user receives a COBOL program 
in cards and a listing showing both the 
Autocoder and the resulting COBOL. Con­
version efficiency is generally from 80 to 
98%. TACOS may be purchased, leased, or 
individual programs may be translated as a 
se.rvice. 

360, 256K, COBOL 

Stuart L. Bunday, Marketing Manager 
Management Systems Corporation 
7007 Preston Road 
Dallas, Texas 75205 

CC145 

TELEPROCESSING MONITOR 
SYSTEM $800 Lease 

Teleprocessing monitor system for use under 
IBM OS/MVT. This monitor s.ystem receives 
inquiries, priority queues the inquiries (as 
required}, passes the injuiries to an asyn­
chronously processing, user-written s.ubtask, 
handles the response from the subtask, and 
retu.rns the response to the remote inquirer. 

The monitor uses less than 4k for control, 
peripheral, and error recovery modules and 
does all code conversion and pass word pro­
tection. All 1/0 is EXCP-channel programmed. 
All error recove.ry is self-contained, ensuring 
minimum system change and complete re­
lease dependence. This· monitor system is 
currently being used in industry for IBM 
2740's (model 2) through a 2701 (type 1 
adapter). Other peripheral modules can be 
arranged for through contract. This is com­
pletely documented, including use.r and sys­
tem manuals. 

360 and 2701, BAL 

Kent Schwaber, System Programmer 
University of Chicago Computation Center 
5640 South Ellis CB22 
Chicago, Ill. 60637 

CC146 

TIME SHARED (DATA GENERAL) 
NOVA ASSEMBLER $1,000 

This program assembles symbolic code for 
the data general nova/supernova computers. 
The assembler is run from a remote terminal 
(ASR 33), allows a variable number of sym­
bol tables, source files, and optionally 
places listings and binary output on files 
for subsequent offline processing at reduced 
rates. The assembler is conversational and 
utilizes a national computer utility. The pro­
gram may be leased-charges' are a func­
tion of connect time, etc., and averages 
2-4¢ per instruction assembled. 

SUPERBASIC 

J. E. Politi, Technical Staff 
Miller-Ellis Computer Systems 
1 070 East Meadow Circle 
Palo Alto, Calif. 94303 

CC147 

TOT Al TRAN SYSTEM $100-$400 

An efficient system for translating 1401-
1440-1460 source or object code to IBM 
S/360 or RCA Spectra 70 ASSEMBLER LAN­
GUAGE. 2 separate services. Disassembler­
process patched object code and recreates 
clean SPS or Autocoder source code. Also a 
Disassembler service available for proces.sing 
7074 patched object code into 7074 clean 
Autocoder source code. Translator-process 
SPS or Autocoder source code to IBM 
S/360 or RCA Spectra 70 Assembler Lan­
guage. Optional services available. Further 
information upon reques•t. At the present 
time the system is only available for service 
in New York, but other sales representatives 
are welcome. 

Peter D. Colgan, 
Executive Vice Pre:.ident 
CPC Management Advisory Corp. 
853 Broadway 
New ' York, N.Y. 10003 

CC148 

TRANSLEMBER $750 
A cross assembler for performing off-line 
assemblies· of machine language programs 
for the Varian 620i computer. It accepts the 
Varian DAS assembly language as input and 
generates object programs in DAS paper 
tape format. 

360/ 40G, FORTRAN IV 

Bill Clayton 
CODE, Inc. 
8939 Sepulveda Boulevard 
Los Angeles, Calif. 90045 

CC149 

SOFTWARE GENERAL 

MASTER/ PATCH $75 
MASTER/PATCH was designed to aid the 
programmer in patching the object program 
module. It is also a very useful tool for pro­
gram tes.ting and debugging, in that it elim­
inates continuous reassemblies. The object 
program module can be patched through 
MASTER/PATCH control cards which produce 
all necessary object program cards. The 
patching technique is similar to methods 
used for patching SPS and AUTOHOLDER 
object modules. Further information upon re­
ques.t. 

3·60/20 CARD-Modified for TPS/DPS, BAL 

William R. Lassiter 
Institute of Computer Management 
1935 Euclid Avenue 
Cleveland, Ohio 44115 

CDlSO 

MULTI-PROGRAMMING DUMP $300 
A background dump that is in p,rogram state 
rather than in supervisor state, therefore is 
no foreground hang-up. Especially useful 
for on-line (multiprogramming) application. 
The dump prints out core in matching char­
acter and hex format with necessary infor­
mation about pr~gram status. 

360/DOS, COBOL, BAL 

SNI 
Room 1612 
366 Madison Avenue 
New York, N.Y. 10017 

CDl 51 

OPERATOR ATTENTION 
MODULES $17•5/$300 

This module is· to be used by the program­
mer to ring the 360/ 1/0 bell whenever a 
computer console response to a program is 
required. A definite computer time saver. 
Especially for computer centers, long jobs re­
quiring little operator intervention. Available 
under two options: Option A-ring bell 
whenever requested by the program $175. 
Option 8--ring bell at fixed intervals in 

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

DATA COMMUNICATIONS 
SPOKEN HERE! 

ARDWARE 
to ENGINEERS SCIENTISTS 

DIGITAL LOGIC DE5'1GN 
MESSAGE SWITCHING 

SOFTWARE 
to PROGRAMMERS ANALYSTS 

contact: lorne evje 

computer 
personnel 
agency1Nc. 
12 geary street 
san francisco, california 

APRIL, 1970 

suite 805 
94108 

• HYBRID SYSTEMS 
MEMORY /STORAGE/RETR'I EVAL 
DISPLAYS./P.ERIPHERALS 

• SYSTEMS INTEGRATION/TEST 
• MICROELECTRONICS 

• LANGUAGE DEVELOP'MENT 
COMPI L'ERS/ ASSEMBLERS 
SYSTEMS DESIGN/ AN'AL YSIS 

• SCIENTIFIC PROGRAMMING 
• COMMERCIAL APPLICATIONS 
• REAL lllME SHARING 
• OPER'AT'IONS RES1EARCH 
• SIMULATION/MODELING 
• DIAGNOSTIC ROUTIN'ES 

Brentwood is a nationolly recognized organization staffed by degreed pro­
fessionals who are expert in the science o~ Engineering, Technical and ~D'P 
Personnel Placement. Positions filled at all salary levels from line JuniM 
ta Staff Seniors . 

All FEES ANO EXPENSES PA•ID BY CLIEN:T COMP>iNIES 

BRENTWOOD 
PERSONNEL e 7 ASSOCIATES 

786 Broad St., Newark, N. J. 07102 
Call K. Gaw 1201 l 622-0915 

BRENTWOOD OF PHILADELPHIA BRENTWOOD Of MASSACHUSETTS 
520 Penn. Ave., Ft. Wash., Pa. 19034 80 Boylston St., Boston, Mass. 02116 

J. Fayle (2151 Ml6-8800 J. Kvrtz (6171 482-4720 
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conjunction with the 
program resets timer 

360/DOS 

SNI 
Room 1612 

interval 
$300. 

366 Madison Avenue 
New York, N.Y. 10017 

CD152 

timer until 

FILE MAINTENANCE 

GENERAL MAINTENANCE 
SYSTEM ( GMS l $5,000 

The General Maintenance Sys.tem (GMS) is 
a general purpose software p.roduct designed 
to relieve programmers from the repetitive 
and time · consuming chores of program cod­
ing and testing which are inherent in the 
development of any unique file creation or 
file maintenance system. GMS automatically 
generates programs which are specifically 
tailored to the files upon which they oper­
ate. The system performs the full range of 
edit and update programs-including file 
creation, transaction editing, file maintenance 
and optional audit-trial and/or error routines. 

360/30 32K or equiv. COBOL 

John V. MacGuffie 
Information Science, Inc. 
1 8 New Hempstead Road 
New York, N.Y. 10956 

CE153 

PLATTER N/A 
PL/I Source Library Maintenance Program 
which allows for the altering of the Sou.rce 
Deck Image Library it has built onto Source 
Program Library. Options to: Alter Source 
Statement, Source Statements and to then 
Compil or Compile and linkedit with an 
Object Module the result placed on the Ob­
ject Library. 

360/40 and up, PL/1 

Robert Bruce, Marketing 
Quantrasand Automated, Inc. 
Box 107 
East Orange, N.J. 07019 

CE154 

MISCELLANEOUS 

AUTO DATE $1,200 

Autodate allows the user to operate a fully 
automated com.puter dating service, the 
package contains two programs, both writ­
ten in PL(2) level (F); one for file main­
tenance and another for matching candi­
dates with the three most compatible per­
sons in the file. The program checks race, 
religion, sex, and height before entering 
the routine to perform the matching proce­
dure. A bi-directional check is made for 
each of the above characteristics. The pro­
gram prepares a curve reflecting the profile 
of the individual and matches this curve to 
the data for other candidates. 

360, PL/1, Level (Fl 

Jerald Goldring 
1441 South Shenandoah Street 
Los Angeles, Calif. 90035 

CF155 

AUTOMATIC ICDA DIAGNOSIS 
ENCODING N/A 

An operational system which accepts pa­
tient identification and medical data and 
processes these into multipurpose, expanded 
disease, operative and .physicians index re­
ports. Processing is based upon a standard 
input form manually prepared by hospital 
personnel at the time of discharge. Data 
entered on the form identifies the patient 
and the physician, and lists in free form 
in English language all diagnoses and op­
erative procedures pertinent in the admis-
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sion. Monthly processing converts English 
language into ICDA (8th Edition), and 
produces a morbidity report and a physi­
cians index, both with passing statistics 
on mean and median stay, age, etc. Infor­
mation is maintaind discretely by hospital 
on ta.pe as a base for potential special 
reports. 

360/30 and u,p, DOS, BAL 

M. Murphy, Vice President 
Medical Dynamics, Inc. 
404 Beacon Street 
Boston, Mass. 0211 ·5 

CF156 

CONVERSATIONAL TAPE LIBRARIAN $9,000 

A real time, conversational tape library 
inventory system serviced by a ASR or KSR 
teletype device(s). Updates a tape library 
master file and furnishes to the user on re­
quest various master listings. These listings 
can be in Reel number or job number se­
quences and are generated on a high speed 
line printer. The updating portion of the 
system permits assignment of scratch tapes, 
alteration of assigned tapes individual 
scratching of tapes and automatic scratching 
by retention date. The system operates with 
two programs: LIBRIAN-Updating module 
invoked by the user. GENERAT-Reporting 
module invoked by LIBRIAN. 

B5500, B3500, COBOL 

J . R. Jagentenfl 
READO Systems, Inc. 
265 Sunrise Highway 
Rockville Centre, N.Y. 11570 

CF157 

CORONARY CARE UNIT SIMULATOR $75 
The program simulates any coronary care 
unit. The main objective is to find the 
necessary number of beds in such a unit 
without preempting. The model will work 
for any unit size. All the user has to do 
is to specify: 1 ) arrival rate, 2) distribution 
of time a patient stays in the unit, 3) dis­
charge function. These distributions are 
stated independent of the main program. 
Extensive documentation, including detailed 
description of the model and assumptions 
will be provided. 

360, GPSS 

K. Christian Knudsen 
Univ. of Minn. MISRC 
1825 South 5th Street, #106 
Minneapolis, Minn. 55404 

CF158 

GIFT REPORTING & INFO. PROCESSING 
(GRIPS! $15,000 

The proprietary software system is designed 
to support fund-raising campaigns of col­
leges and universities and to maintain 
alumni and prospect records. The system 
maintains a set of data files related to 
donors, accounts, and statistics for gift 
processing and selective mailing. In addi­
tion, it will produce acknowledgments and 
.pledge reminders as well as management 
reports. GRIPS features effective, easy to 
use system controls and powerful data 
selection capabilities. Flexibility in report 
format as well as input control and code 
structures assures adaptability of the sys­
tem to user's specific requirements. GRIPS 
can be effectively shared by more than 
one institution. 

360/25 & up, COBOL 

Thomas Malone, 
Manager of System Development 
International Data Applications, Inc. 
100 Main Street 
Reading, Mass. 

CF159 

INTERNAL JOB COST SYSTEM $6,000 

Distributes total cost of EDP Dept. operation 
to each job being performed. Repo.rting 
structure is designed to show total costs by 
operation, by job and by customer. Cost 
elements are made up and reported as ma­
chine costs, labor costs, forms costs and 
overhead. Many flexibilities are inherent in 
the system to allow for a variety of cost 
accounting concepts to be utilized as de­
sired. 

360/30, Disk, BAL and COBOL-DOS 

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

CF160 

USDA FOOD STAMPS $2,500 
A set of programs to do "food stamp" is­
suance and reporting for county depart­
ments of social welfare participating in this 
U. S. Dept. of Agriculture Program. May be 
used by banks· or service bureaus for 
processing multiple counties. 

360, 32K, COBOL 

C. D. Harakas 
National Lumberman's Bank & Trust 
First Street at Webster 
Muskegon, Mich. 49443 

CF161 

UTILITY PROGRAMS 
AUTO-GEN $3,200 

AUTO-GEN is a third generation COBOL 
program generator, for file creation and 
maintenance. Parameter cards supply basic 
file descriptions of either sequential or 
indexed-sequential files. Output generated 
includes card formats· for update transactions 
and a COBOL source program, ready to 
compile. 

360/32K and up, COBOL 

David I. Leamon, Marketing Director 
Com.puter Guidance Associates 
8221 Third Street 
Downey, Calif. 90421 

CG162 

BVC-SMR $380 
This program provides a means of storing 
punched card data on magnetic tape, modi­
fying it and retrieving it in the form of 
printed listings or punched cards. Data 
stored on the library tape is separated into 
books. Records within books. may be se­
quentially numbered in positions I through 6 
or may be un-numbered. Books may be 
added, deleted or replaced. If the records 
within a book are sequentially numbered 
then individual records and/or blocks of 
records may be added, deleted or replaced. 
Sequential numbering can be redone in in­
crements of 10 or 100. Punched cards can 
be retrieved sequentially re-numbered and/or 
with columns 73-80 cite.red. Can be used 
to store complete program source language, 
standard data descriptions, operator instruc­
tions, documentation or data banks (only 
minor modification is required to increase 
the size of the sequence field). Source deck, 
user instructions, forms and documentation 
are provided. 

360/30 and u,p, COBOL or PL/1 

Charles R. Kent, Owner 
BVC Systems Service 
260 Kearny 
San Francisco, Calif. 94108 

CG163 
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COBOL MSPLT UTILITY $450 
The COBOL MSPL T UTILITY extends the 
Honeywell COBOL D and H system to in­
clude management of source program tape 
files. The system has the ability to create 
selected MSPL T files from a Master MSPL T, 
merge MSPLT files together and to arrange 
source programs• on a single MSPL T to al­
low for easier file updating. Also available 
is a COBOL DATA-DIVISION/PROCEDURE­
DIVISION cross reference analyzer which 
processes source programs from an MSPL T. 

Honeywell H-120, 32K and u.p, COBOL 

Robert W. Coffin 
Span Systems, Inc. 
65 Southwest 93rd Avenue 
Portland, Ore. 97225 

CG164 

CPU !COBOL PRINT UTILITY) $50 
CPU is a general purpose utility print pro­
gram that will afford the us,er, who does not 
possess manufacturer supplied software, the 
capability to generate report print tapes for 
subsequent printing rather than producing 
the listing(s) during the actual execution of 
a report program. Detail lines for multiple 
reports produced by a single program may 
be written in any s,equence to one print 
tape. When CPU reads this tape, the vari­
ous lines ass~iated with each report are 
extracted and a listing is printed for each 
report segment. CPU may be modified to 
meet the standard COBOL requirements im­
posed by most manufacturers. Complete 
documentation and a copy of the program 
lis,ting are available. 

UNIVAC 9300, 32K, COBOL 

Fritz M. Maier 
800 Devon Place 
Alexandria, Va. 22314 

CG165 

EDITOR $350 
Reads a file, checking each record for valid 
punching. Each record filed can be defined 
in any number of alternative ways. Also, any 
number of different formats can be handled, 
as long as records contain format identifiers, 
and are sorted in proper sequence. Bad 
fields are clearly marked. 

Any FORTRAN Configuration, FORTRAN IV 

Peter Moskovites, Vice President 
Systems Research Associates 
14 Newbury Street 
Boston, Mass. 02116 

CG166 

FORTRAN CROSS REFERENCE EXTENDED 
DIAGNOSTICS SYSTEM IXREF) $226 

Used in conjunction with the existing 1130 
FORTRAN compiler this system provides 
valuable assistance in 1) debugging, 2) doc­
umentation, and 3) program modification. 
Output gives a complete sorted cross refer­
ence of (A) all statement numbers and their 
usage e.g. FORMAT, READ, DO ... (B) all 
variables, their attributes (COMMON 
INTEGER/REAL, EQUIV ... ) and usage (Oc­
currances· and definitions), (C) all constants 
and special notation of 110 constants, and 
(D) all subprograms and type (function, sub­
routine, main pgm . . .). XREF generates 
ENGLISH diagnostics not given by IBM un­
der the statelhent in error, and in error 
section. Further information upon request. 

1130, FORTRAN & BAL 

Jay Rosenberg 
Computer Resources & Tech. 
Suite 5044, 1629 K Street 
Washington, D.C. 20006 

CG167 

APRIL, 1970 

1130 FORTRAN EXTENSION PACKAGE $11.30 

1130 FORTRAN EXTENSION PACKAGE ex­
pands the power of 1130 FORTRAN to ap­
proach that of FORTRAN IV, and then some. 
This· package provides the user with 1) logi­
cal arithmetic operators (EQ, NE, GT, LT, 
LE, GE), 2) "If-Then-Else" arithmetic ca,pa­
bility, 3) conditional, bi-directional, MOVE 
operators, and 4) integer MIN & MAX func­
tions. Package complete with documentation, 
instructions, examples and programming 
hints. Written in ASM for fast execution . 
CRT found use of the package (A) increased 
programmer power, and (B) reduced pro­
gram core requirements, flowchart complexity 
and compile times. All IBM 1130's. 

1130/Disk, BAL 

Jay Rosenberg 
Resources and Tech. Corporation 
Suite 5044, 1629 K Street, NW 
Washington, D.C. 

CG168 

'GINNY' DATA TRANSFER MULTIPLE 
UTILITY $75 

"GINNY" data trans.fer multiple utility pro­
gram operates under IBM DOS Version 3. 
It is a self relocating utility which supports 
card, printer and tape devices with block/ 
deblock function Mnemonic command codes, 
Dynamic job control to allow device acqui­
sition across partitions and character or 
character and hex output. 

360, 28K, BAL 

Mrs. V. Cronwell 
70 Tamaques Way 
Westfield, N.J. 07090 

CG169 

INFOMACS-REPORT WRITER & FILE 
STRIPPER $2,800 

INFOMACS is a powerful programming tool 
designed to produce completely cus.tomized 
reports through the use of easy-to-use con­
trol cards. INFOMACS also selects records 
from a file based upon criteria submitted 
by the user. Once selected, the records can 
be displayed on the printer in either record 
image or report format and/or written on a 
file. Other features of INFOMACS allow re­
port titles and column headings, accumula­
tions of up to ten fields with four levels 
and a final total, record counts by each 
selection c.riteria, padded input record elim­
ination and a summary printing capability 
when totals or record counts only are de­
sired. Further information upon request. 

360/DOS, Control Cards 

Robert Germscheid, 
Manager, Proprietary Software 
Management and Computer Services, 
104 Park Towne Place East 
Philadelphia, Pa. 19130 

CG170 

Inc. 

MNEMONIC DUMP UTILITY PROGRAM $65 
This relocatable program translates selected 
core locations and produces an Assembler 
listing formatted dump with Hexadecimal 
representation of location counter; Assembly 
language mnemonic instruction and machine 
language representation of the ins.truction. 
Facilitates comparison of modified instruction 
to the original Assembler listing. Save valu­
able time deciphering dumps and inspect 
program logic when listing is unavailable. 

360/20-40, ALL SPECTRA, UNIV 9000, ~AL 
Proprietary Software, Attn: Robert Bruce 
Quantrasand Automated, Inc. 
Box 107 
East Orange, N.J. 07019 

CG171 

Q-SORT /900 N/A 
Provides, the 12K UNIVAC Tape Sort for 
9200/9300 Tape Users To Be Executed from 
Tape Using Only A Few Simple Parameter 
CARDS. Quick rewind from console allows 
speedy second job or resort. Cuts Sort Pro­
gram Loading Time by up to 80%. Ends 
Card Handling-Cardjams. 

9200-9300 II, BAL 

Robert Bruce, Marketing 
Quantrasand Automated, Inc. 
Box 107 
East Orange, N.J. 07019 

CG172 

SEARCH $1,500 

Selection of records from a file now made 
simple. This program pas.ses a file once, 
checking each record against a list of con­
ditions. When a record satisfies a condition, 
it is copied onto the output file together 
with the identifier of the condition it satis­
fiel. Conditions are expressed in terms. of: 
descriptors, constants, and, or, not, and 
parentheses. The program is now written 
in FORTRAN IV, with two 360 BAL byte­
manipulating subroutines. Number of descrip­
tors, and number and length of conditions, 
depend only on available storage. Selling 
price includes rewriting to fit buyer's needs. 

Any FORTRAN-supporting configuration. 

Peter Moskovites, Vice President 
Data Processing 
14 Newbury Street 
Boston, Mass. 02116 

0 
CG173 

SOFTWARE AGE 
BOOTH NO. 49014 
(upstairs, south wall corner) 

AT S.J.C.C., MAY 5-7 

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 sfflior scientist seeking personal advancement and career growth. Our 
professional staff is qualified by reason of actual working experience in your fl•ld to know and 
understand your background and to best serve your personal and career interests. 
Our carefully selected clients ore 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. May we suggest that you forward a confidential 
summary of your background and career objectives today, or contact Mr. Edward Maclaren at 
301-654-9225 for additional information. Client organizations assume payment of all fees . 

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

IA suburb of Washington, D. C.l 

CONSULTANTS TO THE COMPUTER INDUSTRY 
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s 
• • ONLY ONE 

A KEY UNIVERSE 
Only one magazine concentrates on the biggest 

share ( 65-70 % ) of the $15 billion EDP market 

. . . software age 

DOMINANT PENETRATION 
Only one magazine 1s computer-directed to 

nearly 150,000 EDP subscribers (plus pass­

along) 

. . . software age 

· DOMINANT EDITORIAL 
Only one magazine's editorial is specifically 

programmed to software interests 

. . . software age 

IT ALL ADDS UP: READER ACTION 
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For more information write or call: 

software age 
2211 Fordem Avenue 

Madison, Wisconsin 53701 
(608) 249-0128 

TIME-SHARING 
continued from page 27 

Similiar ly, the effect of different 
scheduling priority levels which are au­
tomatically assigned as a function of 
the degree of interactiveness (output 
to a terminal device) was investigated. 

Benchmark norms for the real world 
environment were established and com­
pared to the benchmark environment 
results. The two sets of figures com­
pared very well. 

The bias in the operational schedul­
ing algorithm could be measured. In­
teractive users are favored two to one 
over compute and I/0-bound users. 
That is, the interactive time-sharing 
users suffer a 50-percent performance 
reduction while the other ·type suffer 
a 75-percent performance reduction as 
compared to the service each user type 
would receive in a stand-alone environ­
ment. 

The major measurement difficulties 
centered on the measurement technique 
and the unsettled condition of the sys­
tem. The programmed measurement 
techniques must be tightened up to re­
duce the observed random variation. 
Since the ADEPT system was in a 
checkout stage, many measurement 
runs were invalidated due to systei;n 
problems. 

19. Joslin, E. 0. Application Benchmarks: 
The Key to Meaningful Computer 
Evaluations, Proceedings ACM 20th 
National Convention, 1965, pp. 27-37. 

20. Buckley, F. J. Estimating the Timing 
of Workload on ADP Systems: An 
Evaluation of Methods Used, Com­
puters and Automation, February 
1969, pp. 40-42. 

21. Totaro, J. Burt. Real-Time Processing 
Power: A Standardized Evaluation, 
Computers and Automation, April 
1967, pp. 16-19. 

22. Hillegass, John R. Standardized Bench­
mark Problems Measure Computer 
Performance, Computers and Automa­
tion, January 1966, pp. 16-19. 

23. Aribuckle, R. A. Computer Analysis 
and Throughput Evaluation, Com­
puters and Automation, January 1966, 
pp. 12-15. 

24. Joslin, E. 0., and John J. Aiken. The 
Validity of Basing Computer Selec­
tions on Benchmark Results, Com­
puters and Automation, January 1966, 
pp. 22-23. 

25. Oppenheimer, G., and N. Weizer, Re­
source Management for a Medium 
Scale Time-Sharing Operating Sys­
tem, Communications of ·the ACM, 
Vol. 11, No. 5, May 1968, pp. 313-
322. 

29. Karush, A. D. Benchmark Analysis of 
the ADEPT-50 Time-Sharing System, 
TM-4324, System Development Cor­
potation, Santa Monica, California, 
June 1969. 

(To be concluded in the May issue of S/A) 
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continued from page 29 

New Entry For 
Mini-Computer Applications 

Xebec Systems, Inc. has increased 
the capability of the mini-computer. 
A reliable, low-cost magnetic tape 
operating system, the Xebec ICU, 
has been introduced by the Moun­
tain View, Calif. firm, it was an­
nounced by Edward Onstead, vice 
president for marketing. 

The Xebec system uses a compact 
triple drive tape cassette unit as the 
basis for this new on-line operating 
system. One cassette carries the 
standard software system; a second 
cassette handles the user's source in­
formation; and a third cassette car­
ries the object program. The total 
operation is fully automatic, increas­
ing speed and efficiency and elimin­
ating operator error. 

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

Mini-Mis Plot is part of a family of 
programs designed to make the time­
sharing computer more useful to a 
businessman. The package is part 
of the nationwide CALL/ 360 time­
sharing service supplied by the 
Service Bureau Corp. Two business­
men, above, discuss a graph pro­
duced on their typewriter-terminal 
by the new program. 

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

APRIL, 1970 

Announce New , 
Digital P1anel Meters 

Series 2000 Digital Panel Meters 
from Newport Laboratories are the 
first line of 41/2 digit instruments in­
corporating as standard features: 30 
readings per second, ± 19,999 counts 
full scale, automatic bipolarity, high 
accuracy of ± .01%R ± .01%FS, double 
shielding by box-within-box con­
struction, and BCD outputs isolated 
from analog inputs at up to 500 volts 
common-mode. Simply interfaced 
with other system components, the 
guarded, isolated input circuits ob­
tain noise-free readings by prevent­
ing system ground-loops. A:ctive fil­
tering up to four poles also is avail­
a:ble. 

For mo·re information, circle No. 24 
on the Reader Service Card 

Programming Lang.uage 
For Simulations 

Simulation Assoc. announces the 
availability of Simscript II Plus, a 
powerful general purpose program­
ming language designed for simulat­
ing industrial, military, business :md 
other systems. Its English-like struc­
ture, error-correcting compiler, and 
excellent debugging features en­
hance the user-orientation of this 
new language. Simscript II Plus is 
capable of modeling systems with a 
degree of complexity not practical 
with other simulation languages. 
Documentation includes textbook 
and reference manual and a manual 
describing the IBM System/360 im­
plementation. 

For more information, circle No. 25 
on the Reader Service Card 

Announce New 
Mass Memory System 

A new mass memory system cap­
able of storing up to 44 million bits 
of information was announced re­
cently by IOMEC, INC. The new 
disc drive, IODISC 2012, is the suc­
cessor to IODISC 1012, currently 
one of the most widely used disc 
drives for mini and midi computers. 

The 2012 has twice the capacity 
and transfer rate of the 1012. It uses 
two discs operating from a single 
drive; each disc holds up to 22 mil­
lion bits of data, packed at 2200 bpi. 
One of the two discs is removable, 
and comes in a standard cartridge 
housing, permitting unlimited, low­
cost off-line storage. The other disc 
is fixed. 

For more information, circle No. 26 
on the Reader Service Card 

Electro-Mechanical Device 

Instant, economical high-level 
identity verification is made possi­
ble by the new Identimat-700, an 
electro-mechanical device assuring 
high accuracy through the use of 
hand geometry coding. The Identi­
mat-700 makes easy virtual instan­
taneous verification of identity for 
social service benefits, employee 
benefits, meetings and conventions 
access, vault and computer access, 
gun and vehicle licenses, check cash­
ing, and all areas where privilege is 
limited to approved persons only. 

The Identimat-700 can be used 
with existing identifi'Cation systems 
(e.g. those using photographs and 
memorized codes) to establish a 
higher level of security. The new de­
vice from Identimation Corp., a 
Sibany Company, provides a .me­
chanioal interface, utilizing a unique 
hand-geometry measurement to ver­
ify the identity of an individual un­
der monitored applications. 

For more information, circle No. 27 
on the Reader Service Card 

,-------------, 
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: 

RSVP SERVICES . 

• 

HOWARD LEVIN 
Director, Dept. S 

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

1 Recruitment, Selection, Vocational Training, Place­
ment for Computer Oriented Companies 

'---------------"" 
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Tape Ra1ck Provides Safe 
Storage, Accessibility 

A new device for storing carriage 
tapes has been introduced by Vir­
ginia Panel Corp. Tapes are easily 
slipped over a fixed top peg and 
held firmly by a sliding, gravity-held 
bottom peg in an aluminum track. 
Tapes are suspended in perfect loops 
and are always visible and accessi­
ble. A label holder above each peg 
ends the problem of finding a par­
ticular tape in a hurry. 

The VPC tape rack comes in eight 
models, the largest of which holds 
80 short tapes. It has a revolving 
base and takes up less than one 
square foot of counter space. Smaller 
units, holding 10 long tapes or 20 
short tapes, can be mounted on a 
wall or the side of a cabinet. 

For more information, circle No. 28 
on the Reader Service Card 

Computer Tax Return 
While Client Waits 

A new Federal Income Tax com­
putation program, FEDT AX, de­
signed for computer time-sharing 
use, is currently being marketed se­
lectively in Eastern metropolitan 
centers through the AL/COM Com­
puter Time-Sharing Network, a serv­
ice of Applied Logic Corporation. 

FEDTAX was devised to save 
time and to increase the profit po­
tential of accountants who offer in­
dividual income tax return prepara­
tion service. It eliminates virtually 
all of the time-consuming computa­
tion normally required in Form 1040 
preparation, and delivers return re­
sults immediately, without the delay 
necessitated by "batch" type proc­
essing. 

For mo·re information, circle No. 29 
on the Reader Service Card 

D,ata Computing Offers 
Low Cost O.utput Pri1nter 
For Remote Terminal Use 

Typeliner, a low cost, 100 line per 
minute multiple copy printout unit 
was announced by Donald E. 
Oglesby, president, Data Comput­
ing, Inc. Designed with the remote 
terminal user in mind, the Type­
liner is available with 80 or 132 col­
umn capacity. The standard ASCII 
64 character set is offered with lower 
case alphabet as an option. The de­
sign provides automatic multiple 
copy compensation. · 

The Typeliner may be used as an 
output device for CRT Terminals as 
well as for standalone remote printer 
applications. It is plug-to-plug com­
patible with these and any modem. 
It uses the standard EIA RS-232-B 
interface. 

For more information, circle No. 30 
on the Reader Service Card 

Transmit Data Files 

Com-Share, Inc., has released a 
new capability which permits cus­
tomers to transmit data files between 
computer systems located in the 
company's three centers in Norwood, 
N.J., Ann Arbor, Mich., and Los 
Angeles. The new service, named 
COM-LINK, eliminates the need to 
store duplicate files when customers 
utilize various Com-Share systems. 

By typing a one word command, a 
time-sharing customer may now 
transfer a file to or from his local 
system and proceed to read, write or 
update the file. Prior to COM-LINK, 
computer files could be distributed 
over long distances only by mailing 
magnetic tape duplicates between 
computer centers. 

For more information , circle No. 31 
on the Reader Service Card 

CONFIDENTIAL SEARCH 
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Data Processing Professionals 

$9K to $25K 
We've go·t the South covered I Our expanding national franchis_e organization is presently 

concentrating in the warmer climates . The career search we can provide in the South is unmatched 
in the industry. 

Our representation is highly professional, discreet, and confidential with regard to both appli­
cant and employer. Yet, our personal touch is somewhat unique--and refreshing. 

CONTACT: 

EDP Division, SPEER PERSONNEL CONSULTANTS, 1115 Healey Building, Atlanta, Georgia 30303 
-14041 523-2961. 

EDP Division, SPEER PERSONNEL CONSULTANTS OF CHARLOTTE, INC., Suite 322, American 
Building, 201 South Tryon Street, Charlotte, N. C. 28202-(7041 372-8210. 

Client companies assume our fees. 

Introduce Job 
Cost System 

A method to reduce accounting 
costs, increase accuracy, and shorten 
the closing cycle for companies man­
ually distributing costs, is available 
from ANCOM Systems in the form 
of a Job Cost System. This system 
provides cost information for multi­
ple levels of project management 
and in addition automatically gen­
erates accounting information for 
the General Ledger. 

This proprietary system eliminates 
the time consuming task of manually 
coding accounting distribution for 
purchases, labor distribution or ma­
terials issues. By acting as an inter­
face with the other administrative 
systems, the Job Cost System auto­
matically produces the accounting 
distribution codes based upon the 
job number, work order, or purchase 
order number. In addition, the sys­
tem can calculate and apply over­
head, and generate all entries for 
the clearing accounts. The costs of 
products and services are isolated to 
enable management to scrutinize 
them and set standards for efficient 
use of all materials, labor, and facil­
ities involved. Costs are maintained 
and reported at four levels of proj­
ect management in a Job Cost Re­
porting System. 

For more information, circle No. 32 
on the Reader Service Card 

New Photo-Electric Tape 
System From Sy,ner-Data 

Model 300, a high speed, compact 
and reasonably priced photo-electric 
tape system, is now available from 
Syner-Data, Inc. The new system 
was engineered and developed for 
volume production techniques and 
continuous, reliable operation with 
small computers, telecommunicators 
and numerical control devices. It 
provides complete interface to 1/0 
channels and operates at 30 times 
the speed of most teleprinter read­
ers. It is also compatible with Syner­
Data terminals. Model 300's photo­
electrical optical system reads the 
tape at 300 characters per second, 
synchronously, 500 characters per 
second, free run, and 150 characters 
per second, asynchronously. The 
tape drive also has the ability to 
stop on any character, in all modes 
except free run. 

For more information, circle No. 33 
on the Reader Service Card 
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S/A 
n11arket 
place 

12sP00 

where you can reach/\pro­
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 Date--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 

HELP WANTED 

SYSTEMS PROGRAMMERS for software appli­
cations. Would be involved with systems main­
tenance, systems standards, systems planning, 
operating standards, programming standards 
and equipment evaluation. Qualified person 
should have applications background; be fa­
miliar with maintenance of systems; know BAL. 
Excellent opportunity to work for a leading 
chemical company, located in Wilmington, Del­
aware. Write J. M. Pace, Hercules Incorpo­
rated, Wilmington, Delaware 19899. 

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

PROGRAMMERS AVAILABLE. Prefer scientific 
Fortran on our large-scale fast computer with 
excellent utilities, but will tackle anything. 
Busy Beavers, 54 Pleasant, Boston , Mass. 
02136. 

PRODUCTS 

WRITE YOUR OWN RESUME: Comprehe.n,sive 
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, ~ox 
55588, Houston, Texas 77055. 

automedica, new journal of computers and dp 
in the life sciences and medical arts. Art Pike, 
Norwich University, Northfield, Vt. 05663. 

~················································································· 
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 $ 

0 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 (2) 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. 

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

APRIL, 1970 

KEYPUNCHING. Verification and/or card-to-7 
TRK Tape performed abroad at considerable 
savings. Write Ventura, Box 979, Berkeley, 
Calif. 94701. 

KEYPUNCH AT LOW COST. Our prices for key­
punch work are less than half of the average 
rate. Less than two week turnaround, accuracy 
of 99.5%. Dynalytics Corp., 775 Brooklyn Ave., 
Baldwin, N. Y. 11510. 

PROFESSIONAL SERVICES 

SOFTWARE SEARCH AGENCY. Search and list­
ing, brokerage and setup services. Send pro­
gram description or request form CCSI, P. 0. 
Box 93, Framingham, Mass. 01701. 

fo~f~v~ ~ 
ON THE ONLY 
BOOKLET WHICH TELLS 
HOW YOU COMPARE WITH 
YOUR CONTEMPORARIES 

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. 

Write for thi s 

free booklet now. 

Ci c~~~HiN" •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 

For more information, circle No. 6 
on the Reader Service Card 43 



BDAM 
BTAM 
ISAM 
HASP 
CJ.ISAM 

CGEE?J 

WHY NOT? 

For over 75 years we've been providing career advancement 
opportunities for people who are concerned about their future. 

92 offices in 47 cities throughout the U.S. and Canada 
consistently update data relative to employment opportunities 
presently available in their locale ... keeping their personnel 
abreast of any changes which could affect your growth 
in today's rapidly changing world. 

When you feel you're ready to consider a change, remember us 
we provide the knowledge you'll need . . . 

G.E.E. ...... the PROVEN access method! 

Pennsylvania New Jersey Ohio 
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Philadelphia 
Business Men 's Clearing House 

Engineering Agency 
Craig Agency 

Pittsburgh 

215-569-9330 
2 15-564-3 I 0 I 
215-564-2181 

Bu si ne ss Men 's Clearing House 
412-391-5188 

Fort Washington 
Bu siness Men's Clearing Hoose 

215-643 -4150 

Cherry Hill 
Business Men 's Clearing House 

609-665-1883 
Marylan·d 

Baltimore 
Craig Agency 

New York 
New Y.ork City 

301-837-3675 

Business Men 's Clearing House 
212-564-5350 

Cra ig Computer Center 212-594-8210 
Business Management Personnel 

212-972-0870 gll: 

general employment 

Eastern Division enterprises, inc. 

Columbus 
Business Men 's Clearing House 

Craig Agency 
Cincinnati 

b 14-228-5192 
614-464-4570 

Business Men's Clearing House 
513-421-3500 

Georgia 
Atlanta 

Business Men 's Clearing House 

Craig Agency 
404-681-3810 
404-522-5280 

4 Penn Center Plaza, Philadelphia, Pennsylvania 19103 

LISTED ON THE AMERICAN STOCK EXCHANGE 

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



., 

't( 

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 REPRODUCTION 

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

Programming languages used and extent of experience (COBOL, FORTRAN, etc.>: ______ _ 

Applications programmed (aerospace, banking, insurance, math subroutines, compilers, etc.>: __ _ 

Systems analysis experience (card design, flow charting, operation analysis, etc.>: ______ _ 

ED.P management experience <include ye.ars and number of people reporting to you): _____ _ 

SALARY: ____ _ DATE OF AVAILABILITY: _______ _ 
(current) (desired) 

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

Degrees ------------

Years-------------

Schools 

EMPLOYMENT: Indicate present employment and previous jobs below. 

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

City -------------
Years ______ to. ____ _ _ _____ to _____ _ ______ to _____ _ 

Title or 
Function 

Name 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: 

APRIL, 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 

Page 

D 1. Box SA-301 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

D 2. Hughes Aircraft Company, Ground Systems Group 22 

D 3. Lockheed Missiles & Space Company . . . . . . . . . . . . 11 

D 4. National Cash Register Company, Electronics Div. 8 

D 5. RCA Computer Systems Div. (Cherry Hill) ....... 19 

D 6. RCA Computer Systems Div. (Marlboro) ... 2nd Cover 

D 7. Singer Friden Div ....................... 4th Cover 

D 8. Systems Engineering Laboratories . . . . . . . . . . . . . . . 9 

EMPLOYMENT AND SEARCH AGENCIES 

D 9. Brentwood Personnel Associates . . . . . . . . . . . . . . . . . 37 

D 10. Callahan Center for Computer Professionals ...... 43 

D 11. Computer Careers, Inc ........................ 39 

D 12. Computer Personnel Agency, Inc ................ 37 

D 13. Drake Associates, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . 22 

form sent. Mail to SOFTWARE AGE, P. 0. Box 2076, 2211 Fordern 
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
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