
~ecember 
is a good month 

Jor you to think 
about the 

years ahead 

Engineering Development Programmers 
Minimum of one year experience with remote 
terminal devices is especially useful, although 
not essential. Duties: software to support state­
of-the-art remote terminal design, development 
and testing, and program design for latest tech­
nology equipment. Programs will be written in 
several languages and executed on various 
computers. 

Environmental Engineer for Computer Installations 
As a site preparation engineer for computer in­
stallations you will have full responsibility for all 
site work. Travel only during the week. Engi­
neering degree required. A minimum of two 
years' experience in air conditioning, heating and 
refrigeration preferred. 

EDP Programming Writers 
Degree plus 2-3 years' experience in EDP writing. 
Duties would include the preparation of technical 
manuals and sales material on new or modified 
systems, devices, equipment or installations. 
The material is to be used primarily by Customer 
Service Technicians and Field Personnel for 
training, reference, education and maintenance. 

Applied Programming Development 
These positions are for programmers and sys­
tems analysts experienced in on-line, commer­
cial, inaustrial, financial or retail applications 
programming. They involve working on third 
generation equipment. A minimum of one year 
programming or systems experience is required. 

Competitive Product Evaluation 
Your background should include three to six 
years' experience in marketing, either in sales or 

Address: Mr. William Stephan 
Dept. SA-12 

systems with a vendor, or experience directly in 
the evaluation area. Duties would include prepa­
ration of reports concerning the capabilities of 
competitive computer hardware and software; 
technical sales assistance to the NCR Field Mar­
keting force; analysis of the computer market­
place of the future and development of strategies 
to take advantage of the market. 

Field Systems 
The position is in hardware/ software technical 
support of third generation mixed tape and disc. 
You shall perform as intermediary in all major 
software problems from initial presale demon­
stration through the debugging stages. The posi­
tion will carry full responsibHity for the software 
support of the new Century Series and 315 
Systems. Experience in magnetic file computer 
most helpful. 

Executive Software Systems Programmers 
Prefer a BS degree or two years' or more systems 
software experience with large scate hardware. 
Work is in the following areas: design and im­
plementation of advanced time sharing, multi­
programming,and multi-processor operating sys­
tems executives. Design and implementation of 
on-line languages, file systems and compilers to 
operate exclusively in a time shared environment. 

Management Information Systems 
Academic background should include a broad 
business education with an MBA degree pre­
ferred. Experience in MIS and some knowledge 
of business systems as they can be automated 
is helpful. The responsibilities will include the 
determination and co-ordination of user specifi­
cations for the development of such an inte­
grated computer-based system. 

Planning Analyst 
Duties would involve work on high level plannin9' 
and anlysis problems. A technical degree is re­
quired. An MBA or some graduate level business 
training also desirable. 

Executive and Professional Placement 
The National Cash Register Company 
Dayton, Ohio 45409 

We are an Equal Opportunity Employer M/F 



How 
do you know 

we don't need 
an EDP 

professional 
with your unique 

qualifications? 

If you go on 
to the next 

advertisement, 
you never will. 

There's no reason to be coy abou· 
reason for this advertisement. 

RCA is looking for individuals wh 
can participate in the vigorous gro 
we're making in Information Systt 

Growth in total systems architectu 
of time sharing, multi-function, 
multi-user operating systems. 

If you've carefully avoided narrowi 
your interests and your ingenuity 
and vision have moved you steadily 
toward frontier work in total syster 
design of hardware and software -
this is the place to be. 

You'll work with small group conce 
that give you more responsibility -
but with a wide range of technologic 
assists from the experts at RCA. 

That's our reason for this ad. If youi 
reason for reading it is a search for 
projects that involve total system 
design - with action and rewards to 
match - please write us today. Ex­
perience should be in any of the 
following: programming, language 
processing, control systems, operating 
systems, utility systems, communicati 
systems, micro-programming, field 
sales and systems support, education, 
or product planning. 

Write to: Mr. T . A. Beckett, RCA 
Information Systems Division, 
Bldg. 202-2, Dept.SW-27A,Camden, 
New Jersey 08101. We are an equal 
opportunity employer. 

RCll 
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... that's the 3-part program 
that spells success in data 
processing. New York and 
Chicago offer rapid advance­
ment because there's a 
critical shortage of EDP pro­
fession a Is with salaries 
from $8,000 to $25,000. 
YOUR skills are needed and 
wanted. 
DREW, the largest EDP 
personnel placement organ­
ization in New York and 
Chicago, is in constant 
touch with hundreds of na­
tionally known corporations. 
Here's how we tell you 
about them: When your 
resume is on file with us we call you wherever you are in the 
U.S. and give you full information on jobs suited to your abilities 
and background. Opportunity doesn't knock-it rings! 
Scores of major companies look to Drew to provide EDP personnel 
in the areas of applications programming, systems programming, 
systems design, software systems and management information 
systems. 
TO START DREW WORKING FOR YOU 
Simply send us your resume. We'll take it from there-start imme­
diately to match your skills with job openings on file and coming 
in every day, call you on the phone to discuss salaries offered, 
responsibilities and everything you need to know to grow in EDP. 
Drew will arrange for a client company to fly you in for a personal 
interview at no cost to you. Everything will be handled in confi­
dence, of course. Let's get started-send your resume or call today. 

DREW 
Personnel Placement Center 

160 Broadway, New York, New York 10038 
(212) 964-8150 

333 North Michigan Ave. 
Chicago, Illinois 60601 

(312) 641-2580 

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

PROGRAMMERS 
MERCK SHARP & DOHME 

is one of the largest, fastest growing and most su-ccessful Drug 
Manufacturers in the U.S. We have experienced unprecedented 
expansion in the past few years and are seeking experienced 
programmers and/or systems personnel to fill several positions 
in the following areas: 

MEDICAL 
SYSTEMS GROUP 

Positions include developing generalized software packages for 
the medical research area. Assembly language background 
preferred. 
Handling projects dealing with the research and development 
of new drugs. Ability to process large files of research data 
using COBOL and/or Fortran plus a medical or science back­
ground is preferred. 

MARKETIN.G 
SYSTEMS GROUP 

Positions involve special projects within the marketing area, 
for example, nationwide teleprocessing n.etwork. COBOL and 
ALP experience preferred. 

MSD is located in suburban Phif.adelphia, Pa. and has a very 
modern campus like plant. We have IBM model 360/65 OS 
in operation. Excellent starting salaries are available, plus a 
complete benefits package. 

Additional Openings Are Also Available At Our 
Corporate Headquarters In Rahway, N. J. 

If Interested, Please Send letter Or Resume To 

Mr. Walter L. Lloyd 
MERCK SHARP & DOHME 

Division of MERCK & CO., Inc. 
West Point, Pa. 19486 

An Equal Opportunity Employer 

computer then uses this informatio. 
to help the scientists decide whic: 
mice should be mated to produce th1 
next generation. Through this form oj 
selective breeding it is felt that i1 
will be possible to develop many line~ 
of mice, each with a different gene or 
genes which produce different anti­
gens. The computer is especially help­
ful because the combinations of genes 
that can cause tissue rejection come 
to an estimated total of at least one 
trillion. 

At the Lowell observatory in Flag­
staff, Arizona astronomers are using 
computer techniques to answer ques­
tions about the uni verse. 

Information gathered at the tele­
scopes is electronically coded onto 
paper tape and sent to an IBM 1130 in 
the Planetary Research Center. The 
desk-sized system reduces these seem­
ingly unrelated numbers to tangible 
results, saving thousands of pencil­
and-paper calculations. In the future 
they would like to set up a microwave 
link from the telescopes to the com­
puter and display information as it is 
processed. 

Before the recent Mariner fly-by 
missions, the computer had helped ana­
lyze some 10,000 photographic plates 
of Mars collected since 1900. Every 
plate was catalogued and analyzed 
with the aid of the computer. The 
huge data reduction job was later 
proved to be quite accurate by the 
Mariner photographs. 

The observatory was founded in 1894 
by Dr. Percival Lowell, who predicted 
the existence of an unknown planet and 
supervised the calculations of five 
people who worked seven years to es­
tablish its probable position. Six­
teen years after Dr. Lowell's death 
astronomers detected the planet with 
an improved telescope within 1° of 
where Dr. Lowell had said it should be. 

Kansas City police have announced 
the successful testing of a computer­
based crime analysis program (Law En­
forcement~Manpower & Research Allo­
cation System-LEMRAS) that will fore­
cast when and where patrolmen will be 
needed to combat crime and answer 
calls for assistance. The Chief of 
Police in Kansas City has indicated 
that metropolitan police solve two-

SOFTWARE AGE 



An Information System 

For 

Vehicle Scheduling* 

by 
R. Noonan 

and 
A. Whinston 

* Research supported in part by the Office of Naval 
Research and Army Research Office. 

Introduction 
• Our shipping department is a job sink; once an order 

has entered it there is no way of determining what has 
become of the order. 

• Our dispatcher is a real genius; sometimes the routes 
are too long and sometimes too short, but they average 
out to be just about right. 

• You can't use a computer to schedule trucks. What are 
you trying fo do, tell me how to run my business? 

These statements were representative of comments re­
ceived from managers of companies which were either 
partially or wholly in the trucking business. They indicated 
a lack of awareness for the type of aid that a good man­
agement tool could provide. 

In this article we will discuss how a modern, computer­
based vehicle routing system can be an effective tool in 
optimally using a vehicle fleet and in providing good 
management information concerning fleet utilizatl.on. We 
were also interested in combining such a system with 
customer billing, sales analysis, inventory control, and 
other systems specific to each user. Although the system 
was designed specifically for scheduling trucks, it is ap­
plicable wherever a routing based principally on time con­
straints must be determined. 

There have been a number of theoretical papers de­
voted to the so-called scheduling problem.1.2.&,5 Most of 
these were unable to solve large problems in a reasonable 
amount of time. Only one approach has been implemented4 

.(as far as was known by the authors) in a practical sys­
tem for use in solving real-world problems. Thus; although 
much study has been devoted to these problems, little has 
been done to develop a system as a good management tool 
in the area of vehicle routing. 6 As a result, companies 
were completely dependent on the geniu.s of the traffic 
manager and his manpower and fleet needs. 

8 

This article is intended to bridge the gap between the 
theoretical work in this area and the practical needs of 
trucking companies. We will first look at the role of the 
vehicle routing system as an integral part of a total man­
agement information system. Then we will examine the 
capabilities of the vehicle routing system and the algorithm 
which underlies it. Finally, we will present an actual 
example. 

As a versatile, management tool 
The vehicle routing system should be integrated with 

other existing computer-based systems, such as customer 
billing, inventory control, etc. This means that the files in­
volved should be set up so that they can be cross­
referenced by the various program modules. In the ulti­
mate system a single entry, the customer order or bill of 
loading, as entered from an _on-line terminal, would gen­
erate all the updates necessary to the accounts receivable 
file, the inventory file, the customer order file, etc. These, 
in turn, would generate, at the proper time: the customer 
bills, inventory purchase orders, the vehicle routings, etc. 

In addition to the mere day-to-day routing of vehicies 
to customers, the vehicle routing system automatically pro­
vides management control information. First, it generates a 
written record of what orders were shipped on each truck, 
when they are scheduled to arrive, and the percent 
utilization of the fleet. Such information could be used to 
determine when increases or decreases in vehicles or men 
are appropriate; it could also be used seasonally to deter­
mine good vacation periods. Finally, the information could 
be used to verify that each vehicle is loaded with the cor­
rect amount of goods requested by each customer. This 
control information provide~ by the vehicle routing system 
should be invaluable in allowing higher management to 
apply good management control to the traffic department. 

SoFTW ARE AcE 



10. Multi-dimensional capacity restrictions can be al­
lowed. 

11. An average delay time can be specified for the fleet 
and/ or individually for each c~stomer. 

12. The vehicle fleet can be broken down into types 
based on capacity and product type. 

13. The system is written in a higher-level computer 
language and is designed to be computer-independ­
ent. 

14. The system is capable of solving relatively large 
problems on relatively small machines. 

Nr. of Orders Memory Size (in bytes) 

100 65 K 
200 65 K 
500 96 K 

1000 131 K 

Larger problems can be run on the smaller machines 
if direct access disk storage is available. 

15. The system allows the suppression of the printing 
of individual route information, with only summary 
vehicle utilization information being printed. 

As an algo~ithm 

Underlying the vehicle routing system is a classification 
algorithm. In principle, the problem with the restrictions 
noted above could be formulated as an integer program­
ming problem.7 However, the problem formulated would 
involve too many equations and variables to allow it to be 
solved. One could solve the problem using the simplex 
method and simply round to the nearest integer solution, 
but the formulation would involve millions of variables for 
even a fairly simpl~ 200 customer problem. This is still 
too large a problem to solve using present, standard linear 
programming codes. Finally, one could formulate the prob­
lem as a period-transportation problem, but a 200 customer 
problem with 50 periods would involve l million variables. 
Although a problem of this size is solvable on a medium­
to-large scale computer with disk capacity, it does not allow 
for the other complexities which we have introduced and 
would require at least 5 times the amount of computer 
time. ' 

Basically, we chose to formulate the problem as a classi­
fication problem, following earlier work done along these 
lines by Clarke and Wright.3 In this way we were able to 
enlarge the formulation of the problem to allow arbitrary 
complexities with.out significantly increasing the size of the 
problem. One immediate advantage of this type of formu­
lation was that unlike a mathematical programming model, 
·the problem need not have a feasible solution, that is, one 
in which all orders are delivered in the time period being 
scheduled. 

After the input phase, the algorithm begins by sorting 
the customer orders according to priority and amount. A 
subset of the total number of orders is assigned to indi­
vidual routes. For each pair of existing routes, a measure of 
association is calculated as ~ function of their nearest points, 
the distance from the warehouse, and the time windows 
involved (the early and the late delivery times). Two 
orders are never assigned to the same route if the products 
involved cannot be shipped on the same type of truck. 

The merging of routes is then attempted by order of the 
greatest association measure; this process continues as long 
as truck availabilities and size and total route distance 
permit. Then a new subset of orders is taken and the 
entire process is repeated (see figure 2) . 
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TEST PROBLEM NO. 5 

PARAMETERS 

FLEET EARLY ST ART TIME 8.00 
FLEET LATE FINISH TIME 17.00 
AVERAGE DELAY TIME/STOP .06 
SPEED MODIFICATION FACTOR 1.00 
NUMBER OF WAREHOUSES 1 

ROUTE NUMBER 5 
INITIAL AMOUNT 3878 
TRUCK TYPE 1 
WAREHOUSE 1 
TOTAL TIME 15.36 

Product Early Late Arrival Delay 
Grid Nr Cust Nr Customer Name and Address Number Amount Time Time Time Time 

1509 45 6032 520 8.00 17.00 8.36 .06 
1711 20 8943 777 8.00 17.00 8.54 .06 
1909 59 5963 47 8.00 17.00 9.12 .06 
1807 48 8569 888 8.00 13.00 9.30 .06 
1508 5 2824 900 8.00 13.00 9.54 .06 
1209 66 5000 746 10.00 15.00 10.18 .06 

1 1 0 2774 8.00 17.00 10.36 .06 
1809 40 6858 1108 8.00 17.00 11.30 .06 
1907 79 5424 1121 8.00 13.00 11.48 .06 
1907 61 2340 511 8.00 17.00 11.54 .06 
1409 28 1183 34 8.00 13.00 12.30 .06 

1 1 0 3539 8.00 17.00 13.00 .06 
1706 9 3682 1030 12.00 17.00 13.54 .06 
1806 63 1640 1066 12.00 17.00 14.06 .06 
1806 44 4983 1137 10.00 15.00 14.12 .06 
1907 54 2840 125 8.00 17.00 14.24 .06 
1908 42 3814 181 12.00 17.00 14.36 .06 

SLACK TIME 0.00 

ROUTE NUMBER 6 
INITIAL AMOUNT 3051 
TRUCK TYPE 1 
WAREHOUSE 1 
TOTAL TIME 15.36 

Product Early Late Arrival Delay 
Grid Nr Cust Nr Customer Name and Address Number Amount Time Time Time Time 

102 34 3943 705 8.00 13.00 9.18 .06 
102 11 1271 563 8.00 17.00 9.24 .06 
105 16 9635 268 8.00 13.00 9.48 .06 
205 6 90 945 10.00 15.00 10.00 .06 
207 29 5131 56 10.00 15.00 10.18 .06 
308 80 7260 514 10.00 15.00 10.30 .06 

1 1 0 3787 8.00 17.00 11.18 .06 
401 68 1783 533 10.00 15.00 12.24 .06 
500 71 2909 972 8.00 13.00 12.36 .06 
701 3 8107 213 10.00 15.00 12.54 .06 
900 24 5624 684 12.00 17.00 13.12 .06 
901 49 3618 323 8.00 17.00 13.24 .06 
804 25 8387 873 12.00 17.00 13.48 .06 
907 51 7570 189 8.00 17.00 14.12 .06 

1 1 0 875 8.00 17.00 14.36 .06 
1106 53 4742 875 12.00 17.00 15.06 .06 

SLACK TIME 0.00 

Figure 3 
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An Experimental Approach 

to 

Recursive Fortran Subroutine 

Programming under 

Operating System 360 
by 

Herbert C. Kugel 

Recursion is the name given to the process of defining 
a function or relationship in terms of itself.1 A typical 
recursive relationship is the factorial function for the posi­
tive integer numbers: 

Factorial ( n) = n °Factorial ( n-1), n greater than zero, 
Factorial ( 0) =l 

Recursive programming is an area that has long fascin­
ated many people. Many algorithms have been defined and 
much thought given to the recursive computer program. 
Although the results have not always been spectacular, the 
problem is far from academic since recursion is very much 
a factor in such diverse areas as opernting system genera­
tion and compiler writing. 

FORTRAN has traditionally been an area where recur­
sive techniques have had only limited success. IBM Operat­
ing System 360 FORTRAN, however, does allow the com­
pilation of a recursive subroutine. That is, a subroutine 
that can call itself in exactly the same manner it might 
call any other external subroutine. Although the method 
that will be outlined is quite 'non-standard,' its imple­
mentation can lead to a fuller awareness of the funda­
mental concepts of software development, and, as such, is 
well worth some thought and consideration. 

For the purposes of this article it is feasable to begin 
with the factorial function itself since certain of its prop­
erties are common to all recmsive relationships. Each 
Factorial (n) is defined in terms of Factorial (n - 1) and 
so on back to the initial Factorial ( 0). The initial Factorial 
( 0) is explicitly defined as one. There is no calculation 
involved, only a formal definition from which all other 
values can be derived. There may be more than one ex­
plicit definition. The Fibonacci sequence, for example, has 
two such definitions. It is the series of integers, xl , x2, 
. . . . . . . x ( n), such that every x ( n) is the sum of the 

1 Recursive Techniques in Programming, D. W. Barron, Mac­
donald & Company, London, 1968. 
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two preceding values; xl and x2 are explicitly defined as 
one: 

1,1,2,3,5,8,13,21,34,55,89 ........... .. 

If the name Fibonacci ( n) is arbitrarily assigned to 
x ( n) , the process becomes: 

Fibonacci (n) =Fibonacci (n - 1) +Fibonacci (n - 2) 
Fibonacci ( 1) = Fibonacci ( 2) = 1 

The same rules apply to the Fibonacci sequence as the 
factorial function. There are explicit definitions of the 
initial arguments and all other values are derived there­
from. 

Thus it becomes reasonably apparent that, if the recursive 
process is to be programmed, the following factors must be 
carefully considered: 

• The initial explicit definitions 
• The recursive relationship itself 
• The number of times this recursive relationship is 

to be applied. 

The actual programming, obviously, must also be given 
careful examination. Logically, if a recursive function is 
defined in terms of itself, then the coding of a recursive 
subroutine to process that function should involve the crea­
tion of a subroutine that has the ability to call itself. For 
instance, if a subroutine, IFACT, is defined to calculate 
Factorial (n), the compiler must be able to process a 
structure of the form: 

SUBROUTINE IFACT (IY,N) 

CALL IFACT (IY,K) 

RETURN 
END 
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IZ ( n), are defined as data constants, their location within 
the subroutine is completely unrelated to the condition of 
the general registers at any given time. Hence, they are 
also independent of the number of times the subroutine 
calls itself. Now, since the logic of the recursive function 
is such that the dependent variables replace the inde­
pendent variables, it can be seen that this is quite easily 
accomplished by having all recursive calculation input and 
output go to and from these IZ ( i) . Thus, when the re­
cursion is complete, the desired results are in IZ ( i). They 
can be transfered to the calling program and the IZ ( i) 
are then reset to their initial explicit definitions if the sub­
routine is to be used again. 

This is all relatively simple, as will be seen from the 
following example. For the moment assume the existence 
of two assembly language subroutines, SET and RESET, 
that deal with the problem of saving and restoring the 
initial contents of the general registers. Now consider the 
following subroutine IF ACT. The purpose of this routine 
is to set the value IY equal to the Factorial of integer ( n). 

SUBROUTINE !FACT (IY,N) 
INTEGER IZl/ l / 
CALL SET 
K=N 
IF (K) 4,4,3 

3 IZl = IZl °K 
K=K-1 
CALL !FACT (IY,K) 

4 IY = IZl 
IZl = 1 
CALL RESET 
RETURN 
END 

In IF ACT, the INTEGER statement is used to define 
IZl as the explicit Factorial ( 0) value of one. The K = N 
statement takes, during the first call to the subroutine, the 
externally supplied N and initializes it as an internal 
counter, and, in this case, operand, K. This K is compared 
to zero. If it is not zero, a recursive calculation is performed 
and IZl is set equal to IZl °K. The value K is then decre­
mented and IF ACT is called recursively, this time with K 
as an argument instead of N. This is done with all recur­
sive FORTRAN subroutines. In fact, if each recursive call 
is thought of as being made to an external subroutine, say 
IF ACT2, the above logic would reduce to the quite 
familiar: 

SUBROUTINE IF ACT ( IY,N) 

K=N 

K ·=K-1 
CALL IFACT2 (IY,K) 

The only difference is the call. Any recursive subroutine 
is called once with an externally supplied N. The sub­
routine then calls itself ( n - 1) times using an internally 
generated counter K. Each call results in exactly one intera­
tion. After N such calculations the process is complete, and, 
in the case of IFACT, IY is set equal to IZl, which now 
coqtains the Factorial ( n) . It is quite important to stress 
that this logic is completely independent of whether N or 
K is involved in the arithmetic calculations. It need not 
have been, as is shown in the next examples. 

It is simple to extend this appi::oach to several variables. 
All ·that is required is that a unique IZ ( i) be associated 
with each variable. Consider, for example, the Fibonacci 
number sequence defined above. It is possible to create 
a subroutine, FIBNCI, which, Ior any integer n, deter-
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mines the three values Fibonacci ( n) , Fibonacci ( n + 1 . 
and Fibonacci ( n + 2) . The coding for this is straigh 
forward: 

SUBROUTINE FIBNCI (IYN,IYN1,IYN2,N) 
INTEGER IZ1/ 0/ ,IZ2/ l / , IZ3/ l/ 
CALL SET 
K=N 
IF (K) 3,3,4 

3 IYN = IZl 
IYNl = IZ2 
IYN2 = IZ3 
IZl = 0 
IZ2= 1 
IZ3= 1 
CALL RESET 
RETURN 

4 IZl = IZ2 
IZ2. = IZ3 
IZ3 = IZ2 + IZl 
K=K-1 
CALL FIBNCI (IYN,IYN1,IYN2,K) 
END 

This logic is exactly the same as in IFACT. The only 
difference involves the initial explicit definitions and the 
arithmetic calculations. The integer values at IZ2 and IZ3 
are the initial explicit definitions for Fil:>opacci ( 1) and 
Fibonacci (2) respectively. When FIBNCI is first entered, 
IZl is set equal to IZ2, which, in turn is set equal to IZ3. 
IZ3 is then defined as IZl + IZ2. These values, a.fter th~ 
first call, are Fibonacci ( 1), Fibonacci ( 2), and Fibonacci 
( 3) respectively. This process is then repeated recursively 
( n - 1 ) times. During each such call Fibonacci ( j + 1 ) 
and Fibonacci ( j + ~) are moved down to Fibonacci ( j) 
and Fibonacci ( j + 1) respectively. A new Fibonacci 
(j + 2) is calculated and placed in IZ3. After this process 
has been repeated n times, IZl, IZ2, and IZ3 contain 
Fibonacci ( n ) , Fibonacci ( n + 1 ) , and Fibopacci ( n + 2) 
respectively. These values are delivered to the calling pro­
gram and the IZ ( i) are reinitialized, as was IZl in IF ACT. 

The only programming constraint in this method is 
in the inherent natµre of any subroutine generated by the 
FORTRAN compiler. These modules are designed to ob­
tain all the arguments supplied to them by the calling 
program, modify some as called for by their coding logic, 
and then return all these arguments, both modified and 
unmodified, to the calling program. Since the recursive 
subroutine repeatedly calls itself with a decreasing vari­
able, K, it replaces the previous K during each recursive 
call. Finally, at K = 0, when all arguments are returned to 
the calling program before final exit, this zero value re­
places the initial value of N. Because of this, N must be 
saved if it is to be used again. This is the only major con­
straint that must be defined in recursive usage. 

There is no problem with unmodified arguments. The 
recursive subroutine passes unmodified arguments to itself 
in exactly the same way it would pass them to any ex­
ternal subroutine. Consider, for instance, a subroutine, 
SQRT!, that uses Newton's Method to set Y equal to the 
square root of X. Newton's Method is defined in almost 
any text on numerical analysis, but for the purpose of this 
qiscussion it is sufficient to state that the method uses the 
recur1>ive relationship: 

Z(n+ 1) =Z(n) - ((Z(n) 0 Z(n)) -X)/(2°Z(n)) 

where each Z ( n) is normally the same or a closer approxi­
mation of the square root of X. .. ( Z ( n) and Z (n + 1) 
should eventually be the same if X were a perfect square.) 
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Enter my subscription. D Yes D No 

The information below gives my professional status. 

Name --------------------------------------------------------------

Company-------------------------------------------------------~---
Title ______________________________________________________________ _ 

Home Address _______________________________ ------------------------

City---------------------------------- State---------- Zip----------

Signature _______________________ - - - - - - __ - _ - - __ - _ - - - - - - - - - - - - - - - - - - - -

Circle the most appropriate items below to describe your present position and experience. 
MY SPECIALTY: PRIME EXPERIENCE IN: I WAS BORN: I HAVE: 
I-Systems Analysis I-Aerospace/Defense Industry A-I920 or before D Technical Degree 
2-Math/Math Analysis 2-Non-Defense Industry B-I92I-25 D Non-Technical Degree 
3-0perations Research 3-Commercial/Finance C-I926-30 D No Degree 
4-Scientlfic Programmer 4-Research Organization D-I931-35 
5-Business Programmer 5--Govt./Mllitary E-1936-40 
6--EDP Management 6--EDP Consulting F-1941-45 
7-EDP Instructor 7-Transportation/Utilities G-1946-50 
8-EDP Consultant 8-Education/Llbrary H-1951-55 
9---------------------- 9-____________________ _ 

other, Incl. EDP student, other, specify 
operator, technician, etc. 

RENTAL OtARGE ON THE EQUIPMENT I WORK WITH: 

O $I,500 or less, monthly D $5,000-I0,000 
0 $1,500-2,500 0 $10,000-20,000 
D $2,500-5,000 O over $20,000 monthly 
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b) Provide rapid responses to agent 
inquiries regardless of their geo­
graphical location. 

c) Perform the varied accounting 
functions necessary in a reserva­
tion system. 

It is extremely important to distin­
guish problem symptoms from the real 
needs. In order to design a good sys­
tem, the problems must first be ac­
curately defined. In many cases, the 
stated problems are only symptoms of 
an underlying problem of gathering, 
analyzing, classifying and disseminat­
ing information. The system must be 
designed around the problem instead 
of around the symptoms of a problem. 

Determination of the Problem 
Problems which require an on-line 

real-time system solution usually in­
volve many information senders and 
receivers. A list must be compiled of 
all senders and receivers of informa­
tion and their geographical locations. 
The amount of data being received and 
transmitted from each location must be 
determined. This data should be in the 
form of messages per minute, hour, or 
day, the peak number of messages per 
unit time, message length, and the 
duration of the peak data transmission 
or traffic period. One example of data 
senders and receivers is in an airline 
reservations system. Here, the data is 
sent and received by a number of per­
sons at different locations. There may 
be several agents at city A, transmitting 
hundreds of transactions per peak hour. 
There may be many agents at city B, 
transmitting dozens of transactions per 
peak hour, etc. 

System Cost 

The system is normally designed to 
handle the peak traffic projected several 
years hence, rather than projections of 
the current average traffic. One factor 
which may lead to a decreased system 
cost is that traffic peaks may occur at 
different times in different portions of 
the system. This information should be 
used in designing the system. Neglect 
of this factor may require more equip­
ment than necessary, causing a sub­
stantial increase in the price of the pro­
posed system. There is little difficulty 
in defining a real-time system which 
will work. However, the problem is de­
fining one which will operate efficiently 
and is optimized for minimum cost in 
the particular application. 

Response Time 

The response time delays which can 
be tolerated by each user should be 
documented. Usually the delay which 
can be tolerated determines the speed 
and type of communications network 
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required. If the messages are short and 
the response time is short, a low speed 
communications network may be used. 
If the messages are long and short re­
sponse times are desired, a high speed 
communications link may be desirable. 
Transmitting a message from a remote 
terminal to another point in the system 
can account for an appreciable part 
of the response time. 

Data Transmission Characteristics 

The nature of the transmitted data 
must be defined before designing and 
predicting performance of a system. 
For example, it may be numbers, let­
ters of alphabet, punched card data, or 
other types of inputs, such as signals 
from counters or digital converters. In 
a traffic control system, for example, 
the data is essentially a car or no car 
signal between the traffic system and 
the computer system. On the other 
hand, for an airline reservations system, 
the transmitted data consists of alpha­
numeric character input and output 
messages called transactions. Fifty per­
cent of the transactions may have a 40 
character input message and a 120 
character reply; 30% of the transactions 
may have an input message of 75 char­
acters and have an average reply of 
50 characters with a range between 25 
and 300 characters. Ten percent of the 
transactions may be input messages of 
only 100 characters. Ten percent of 
the transactions may be output mes­
sages of 100 characters average, rang­
ing from 50 to 500. It is in this man­
ner that transactions or types of mes­
sages must be described for each geo­
graphical location. 

Communications 

In many systems, the communica­
tions network may already be in opera­
tion. In these cases, it may not be pos­
sible to change the network drastically. 
An example might be an inventory I 
order entry and reply system using a 
full-duplex communications network 
with over 200 cities involved. It would 
be impractical from a cost standpoint 
to alter the existing communications 
network. In this case, additions to the 
system would have to be designed 
around the existing remote communica­
tions facilities. 

It may be necessary for the system 
supplier to choose the communications, 
particularly when the system requires 
very short response times. In an airline 
system, an average response time of 
two seconds may be required by some 
agents. Since the computer could be in­
stalled many miles from the remotes, 
it may be necessary to use several high 
speed lines to meet response time re­
quirements and minimize communica­
tion costs. 

The determination of system requir 
ments includes analysis of transactio1 
and terminals to establish priority stru 
tures. A first-come, first-served priorit 
may suffice, but transaction volumt 
and terminal types may dictate som 
other priority structure. 

Data Files 

Usually, transactions (which consis1 
of system input and output messages) 
are related and require references to a 
Master File. In a traffic control system, 
the Master File may contain the pres­
ent status of all traffic signals and traf­
fic detector counts, or the model which 
is being used to mimic the traffic on 
the streets. In an airline reservations 
system, the Master File is a record of 
all seats on all flights to be sold from 
the present to six months hence. For a 
mail order company, the Master File 
would be the inventory record. For a 
manufacturing company, the Master 
File might be the product file. 

In a real-time system, this file must 
be connected on-line to the computer 
and be available to all users directing 
inquiries to the file, changing it, adding 
items to it in accordance with desig­
nated procedures. It is important to 
estimate the size of this file and the 
number of references to it in a given 
time period. This ultimately determines 
the type of on-line random access stor­
age required. Each file record may be 
of fixed or variable length. 

An index to the Master File may be 
required due to the frequency of ref­
erences to the file. The index provides 
ease in updating the file and helps 
avoid file searching. Because this index 
may be relatively large, its size and 
nature should be estimated. The na­
ture of the file should be stated, for 
example, in computer words or char­
acters to avoid confusion in esti­
mating its size. Variable length records 
in the file could complicate the struc­
ture of the file index. 

Multi-Programming 

Sometimes, along with the real-time 
requirements, there is a requirement for 
concurrent batch (background) proc­
essing. This may be defined in terms of 
the characters or computer words of 
input and output and the type of proc­
essing involved. For example, 3,000 
cards per hour input and 4,500 lines 
per hour of high speed printing may be 
desired as a card-to-printer conversion 
action to occur concurrently with the 
real-time activities. 

At this point in the design process, 
the data necessary to determine the 
problem scope has been gathered. The 
next step in the process of designing 
the system and understanding the prob­
lem is to construct a trial system block 
diagram. 
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COMPUTER PROFESSIONALS: 

"HOWARD LEVIN IS PROBABLY 

THE WORLD'S BEST QUALIFIED* 

EDP EMPLOYMENT AGENT" 

*MBA, Personnel management; 5 years industrial 
personnel experience for a major electronics and 
computer firm; 5 years hands-on computer pro­
gramming and systems analysis experience; Di­
rector and placement counsellor for RSVP SERV­
ICES since 1966. 

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

SERVING 
PHILADELPHIA, NEW JERSEY, NEW YORK 

N.J. (609) 667-4488 
CALL COLLECT: PHILA. (215) 922-3993 

(24 HOUR LIVE ANSWERING SERVICE) 
or send resume or rough notes of objective, 
salary, education, and experience to: 

• 

HOWARD LEVIN 
Director, Dept. S 

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

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

'---------------"" 
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Lawrence Radiation Laboratory with oiver 
5800 em p I oyees is la<ated in the San 
Francisco Bay Area and is engaged in 
virtually all phases of nuclear research 
and development. 

Analyst /Programmers 
Business Applications 

Work as a member of a team respo;"lsible 
for identifying, defining, and fulfilling the 
administrative information requirements of 
the laboratory. Working knqwledge Olf 
COBOL desirable. Requires minimum 
BA/BS and two yearos related experience. 

Participate in the development of 
software for large computer sys­
tems. Principal focus of support 
w i 11 be for integrating business 
application,s in to a time - sharing 
environment using COBOL and FOR­
TRAN. A demonstrated ability in 
programming required. Experience in 
developing system sorts, language 
interface, or special machine soft­
ware desirable, Background in graph­
ics, terminal applications, instructing, 
and disc systems helpful. Requires 
minimum BA/BS and two years re­
lated experiel"ICe. 

For further information p I ease send 
resume or inquiries to Employment De­
partment, P. 0. Box 808 65-1 29, Liver­
more, Calif. 94550. 

11. Determine the maximum compu­
ter 1/ 0 rate. 

12. Estimate the capability of the 
computer. 

Of the items in this list, the most 
important is the first: "List the major 
system objectives". Many times com­
puter firms receive requests for pro­
posals to supply systems defined in 
terms of desired equipment character­
istics rather than in terms of the sys­
tem objectives. For example, the per­
son commissioned to buy the equip­
ment may have determined that the 
system must have a punch card reader 
that reads 200 cards per minute. Per­
haps he needs a certain amount of 
equipment reliability, and believes the 
only way to get it is equipment he 
specifies. In fact, one of the system ob­
jectives should be a stated level of 
reliability. 

Most often there are many solutions 
to a problem. Computer manufactur­
ers should be asked which pieces of 
their equipment will best satisfy the 
system objectives. For example, if the 
system objective is to locate various 
freight cars of interest to shippers, one 
solution to the problem is a computer 
system including a high-speed printer. 
Another solution is to utilize a real­
time computer, communications lines 
and low speed teletypewriters. Another 
example is in an inventory application. 
With a batch processing solution, high 
speed magnetic tape units are desir­
able. With a real-time solution, mag­
netic tape capability is of minor im­
portance. 

At this point, the function of the 
systems engineer is complete and his 
design, fully documented, can be 
turned over to other company operat­
ing groups to be programmed, installed, 
debugged and put on the air. • 

James L. Rowse, partner, has a B. S. in 
Electrical Engineering. His experience in­
cludes research, central processor com­
munications and subsystem design, systems 
analysis, mathematical models, simulation, 
communications network philosophy and 
technical marketing support of large-scale 
real-time multiprocessor computer systems. 

Robert D. Jenkins, partner, also has a 
B.S. in Applied Mathematics. He has ex­
tensive experience in digital systems simu­
lation, mathematical modeling, software 
design, and system evaluation. He also 
has experience with the development 
of computerized business systems for 
management. 

Thomas G. Roberts, partner, has a B.S. 
in Applied Mathematics. He has experience 
in technical management, software systems 
design and evaluation, and simulation sys­
tems for business, military and scientific 
applications. 

James L. Rowse 

Robert D. Jenkins 

Thomas G. Roberts 
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the other usual components of operating systems not in­
cluded in the system control program class. Most compilers, 
utility routines, subroutine packages, and programs diag­
nostic routines will probably be included. Most old Type I 
programs not assigned as SCP will be assigned as class A 
program products (PP) . 

Class B programs probably will be application oriented 
programs and subroutines. Many of the old Type II pro­
grams will be reassigned to this class. 

Class C programs are all other programs. These might 
be programs contributed by users of IBM hardware, and 
by IBM employees. Most of the reclassified old Type III 
and IV programs will be assigned here, as well as many 
new programs. 

All new system control programs will continue to be 
provided and installed free of charge, but only once for 
each computer for each user. Maintenance (including up­
dates) , debugging, and temporary patches will also be 
provided free of charge as long as the user keeps up to 
date. These provisions will also apply to any old Type I, 
II, and III programs reclassified as system control programs. 

For program products (programs in classes A, B, and 
C), the picture is quite different (see Table I). To obtain 
these programs, the user must make a monthly payment 
for each computer on which he is licensed to use the pro­
gram. Installation and maintenance will sometimes be in­
cluded in the license price for classes A and B. For class 
A programs some debugging and temporary patches will 
also be provided, but not for classes B and C. Also de­
bugging on live data will probably not be provided for any 
program products. Class C programs will usually be eligi­
ble for no free service. 

Eligibility for free service will also depend on the up-to­
dateness of the software. A program otherwise eligible for 
free service will apparently not be eligible if it is not the 
most recent version, if it does not include all updates and 
modifications, or if these updates or modifications were not 
performed by IBM personnel for the user promptly after 
their official release. The user must permit IBM to keep 
his software current, to keep it qualifying for any free 
services for which it might be eligible. 

This same concept applies also to the installation of new 
programs. Assuming the program is eligible for IBM­
provided installation service (a system generation for an 
operating system, for example) then the work must be 
done by IBM and the result must conform to IBM's 
normally established practices. The user will not be able 
to have IBM customize a program for him and expect it 
free of charge. Further, if the user does have a piece of 
IBM software customized, then it may fail to qualify for 
some subsequent free services. 

Starting in 1970, the existing Type I, II, III, and IV 
programs will be subject to the same installation, mainte­
nance, debugging, and temporary patch policies as the 
new programs under the new classifications. The eligibility 
for free service will depend upon the service classification 
assigned to each of the old programs, even though IBM 
will continue to provide the programs free of charge. 

Software License Agreement 
IBM is taking a number of steps to protect its software 

and its revenues. One basic step is the copyrighting of the 
programs to establish IBM's legal right to try to control the 
terms on which anyone can use the software. The copy­
rights give IBM access to the courts, if necessary, to en­
force its ownership claim on its software, and they help 
demonstrate IBM's interest in its software. 

IBM is taking a second step. To gain revenue from the 
software, and to protect IBM from unauthorized use of the 

software, IBM has drawn up a "License Agreement J 
IBM Program Products." IBM assumes all who use 
program products agree to the terms IBM sets forth­
acceptance of a program is equivalent to signing the l 
cense Agreement. In brief summary, the major provisio1 
of the License Agreement are these: 

1-Use is limited to a single specified CPU. 
2-The user may make no more than five copies c 

the program or documentation. 
3-The user must not make copies available to any 

one, of either the program or the documentation. 
4-The user is to pay a monthly charge. 
5-The user may also have to pay an initial charge. 
6--IBM may change the monthly charge at any time, 

with notice. 
7-lf the user modifies a program, he forfeits the right 

to free debugging service from IBM, a consequence 
of the modification. 

8-U se of the program is entirely the users responsi­
bility. 

9-IBM does not guarantee the results of using a pro­
gram. 

10-IBM may discontinue the license upon six months' 
notice. 

11-The user may discontinue a license with one month's 
notice, after the first two months. 

12-When either IBM or the user discontinues the li­
cense for a program, the user must destroy all 
copies of the program and documentation. 

13-IBM may modify the Agreement but the user may 
not (the user may discontinue all licenses). 

System Engineering Agreement 
IBM is taking a third step. As a result of its unbundling, 

IBM will cut off, as of January 1970, all free systems engi­
neering services which it deems nonessential for the sup­
port of its own sales force. It is thus putting systems engi­
neering onto a pay-for-service basis. IBM customers who 
wish assistance in the installation and use of data process­
ing products can now purchase it from IBM. 

To facilitate this, IBM has drawn up and expects its 
customers to sign an "Agreement for IBM System Engi­
neering Services". Some of its provisions, in summary, are: 

1-The price is based on time and materials. It is 
never a fixed price, even if a "quotation" has been 
made. 

2-The rates for personnel services and the specifica­
tion of the work to be done are not part of the 
agreement; they are not even incorporated by ref­
erence. 

3-IBM invoices at its current rates, and may change 
them after notice (see Table II). 

4-IBM determines which personnel to assign. 
5-The user assumes responsibility for the supervision, 

management, and control of the work of the per­
sonnel IBM assigns. 

6--IBM does not warrant the fitness of the work of its 
personnel in meeting the user's need. 

7-IBM is not liable for failures to meet schedules. 
8-IBM may modify the Agreement but the user may 

not (the user may terminate the entire Agreement). 
9-IBM will " ... instruct its personnel ... " to treat 

the user's .financial and statistical data as confi­
dential, and does not bind itself to so treat such 
data. 

10-IBM retains most rights to all original materials it 
produces in whole or in part under the Agreement, 
including ideas, concepts, data, discoveries, inven­
tions, techniques, and the like. 
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We know where the jobs are and you don~ 
It's that simple. 
In fact the 25 new regional NMR offices keep track of job 
openings among more than 5,000 key firms with 
outstanding opportunities for engineers and scientists. 
So you can be sure the new 360 I 40 computer system 
linking these offices knows about thousands of opportunities 
available to you. Send in the form today and you'll be 
contacted by your nearest NMR office. Then watch them 
pull jobs fro anywhere in the country. In seconds. 

Naturally there's never any fee. And we 
release your identity only if we have your OK. So go 
ahead and mail in this form along with your resume. 

It's that simple. :R 
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PROGRAMMERS 

The name of the game is " Do a better 
job-faster! " We play it all the time. 
We're the civilian organization which 
serves Armed Forces personnel 
through worldwide " PX" and " BX " 
outlets. We 're seeking more and 
better EDP information to improve 
our performance in retailing! 
If you enjoy a challenge , and the 
opportunity to show what you can do 
with excellent equipment and 
professional associates , your route to succ;f,iifii\ 
r#)GJ\~ 
:: 11111\~ $tl,200 
lt~300 
You 'd be writing specific programs to 
organize and process our manage­
ment information by the most rapid 
and meaningful methods. 
Our EDP division is fully equipped 
with 360 MOD 30/40 Disk/Tape/Card 
systems using ALC or COBOL, and 
is staffed with real professionals 
who know how to use them! 
To qualify for one of these challenging 
opportunities, you 'll need at least one 
year of programming experience on 
third generation equipment using 
COBOL or assembly language. 
In addition to a good starting salary , 
you 'll have outstanding fringe 
benefits, including life insurance, 
family coverage in our hospital­
medical-surgical plan, liberal 
vacations, sick leave, retirement 
plan, and opportunity for personal and 
professional advancement throughout 
our worldwide organization , since 
we promote from within! 
You must be willing to relocate , and 
accept occasional transfers through­
out our worldwide network. 
Relocation expenses will be paid. 
If you qualify, RUSH your resume, 
which must include your salary 
history to: 

Mr. Chris Ciampaglia 
DEPT. SA-12 
You will be contacted within two weeks! 

ARMY & AIR FORCE EXCHANGE SERVICE 

3911 WALTON WALKER BLVD. DALLAS, TEXAS 75222 
Equal Opportunity Employer 
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LR.A. Systems, Inc., a U.S.M. Cor­
poration affiliate with headquarters in 
Waltham and manufacturing facilities 
in Whitinsville, has changed its name 
to Sprias Systems, Inc. The name 
change was announced by Walter An­
derson, President of the systems de­
velopment firm, which manufactures 
the Spiras-65 stored program control­
lei/ processor, the IRAscope CRT data­
base editing display, and related soft­
ware and peripheral equipment. 

0 0 0 

Foto-Mem, Inc. of Natick, Massa­
chusetts has acquired Wilkinson Com­
puter Sciences, Inc. Foto-Mem now 
plans to sell the Wilkinson computer 
alone or in conjunction with Foto­
Mem' s FM-390 or RISAR Systems. 
With the Wilkinson computer, they can 
now deliver a complete "turn-key" in­
stallation and take full responsibility for 
all components of the system. 

0 0 0 

Data Bank Corporation, New York, 
N. Y. is a new company that has been 
formed by J. Paul Chin, Edward Mat­
hews and John Kong. The company is 
entering the information storage and 
retrieval business utilizing a photo­
optical random access mass memory, 
with multi-billion bit or multi-million 
document capacity. Using its own de­
signed MARS© (Microfiche automatic 
Retrieval and Storage) System, the 
corporation will be offering the fol­
lowing services: Facility Management 
or Turnkey Operation, Time-Sharing 
Services, and System Consultation. 

0 0 0 

Datadial, Inc. of Smithtown, New 
York has purchased 51 percent of the 
stock of Associated Computer Manage­
ment, Inc. of Rego Park, New York. 
Datadial is primarily engaged in facili­
ties management, for general insur­
ance agencies, permitting immedi­
ate access to Datadial' s time sharing 
data processing facilities, and ACMI 
markets special programs developed 
for medical centers. The merger of 
ACMI complements Datadial's plans 

for expansion and growth in develop­
ing other proprietary programs aimed 
at specific professional and business 
groups. 

0 0 

DATA 100 Corporation, New York, 
N. Y. has agreed, in principle, with 
Radale Electronics, Inc. for the acqui­
sition of all the assets of Rodale Elec­
tronics, Garden City and Westbury, 
New York. Rodale Electronics currently 
manufactures sophisticated electronic 
equipment for military and commer­
cial use, including: airborne compu­
ters, radar transponders, anti-submarine 
warfare and direction finder equip­
ment, telemetering transmission equip­
ment and radar altimeters. Data 100 
Corporation, headquartered in Minne­
apolis, Minnesota, is a designer and 
manufacturer of computer termmal 
equipment and systems, which provide 
computer users with the capability of 
transferring information between cen­
tralized computer centers and remotely 
located offices and plants. Data 100 
also manufactures metal cabinets for 
computers and computer peripheral 
equipment through a recently acquired 
subsidiary. 

0 0 0 

Digital Applications, Inc. New York, 
N. Y. (O.T.C.) has announced the 
acquisition of CDS Electronics, Inc. of 
Houston, Texas. CDS is engaged in the 
business of manufacturing electronic 
Systems based upon either their own 
design or for the detailed specifica­
tions of their customers. CDS facilities 
include the capability to complete the 
manufacture of printed circuit boards, 
to wire up complete modules, and to 
carry out the mechanical fabrication of 
electronic housings utilized in a com­
plete range of instruments, units and 
data acquisition systems. The acquisi­
tion of CDS thereby give Digital Ap­
plications, Inc. the in-house capability 
of manufacturing its whole range of 
Data Acquisition and control systems. 

0 0 0 

Diversified Technologies, Inc., New 
York, N. Y. and Brogan Associates, 
Inc., Long Island, N. Y. have signed an 
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It's free. The 1969 Edition. 

Our National Computer 
Salary Survey and 

Career Planning Guide 
The all new 1969 Edition of Source Edp's Computer Salary Survey and Career Planning 
Guide is now available containing up-to-the-minute information vital to every computer 
professional. Subjects include: 

• The annual Source Edp Survey of Computer Salaries broken down by 28 separate 
levels of professional and managerial classifications ranging up to $75,000. 

• A comprehensive analysis of current trends in computer employment opportunities. 

• A study of information processing development within major industrial classifi­
cations including user and non-user industries. 

• An examination of the techniques and strategy in career planning. 

All of this information has been compiled and edited by the people at Source Edp-the 
largest nationwide recruiting firm devoted solelr to the computer field. To receive your 
free copy of the 1969 Edition of Source Edp s Computer Salary Survey and Career 
Planning Guide, circle the reader inquiry card. Or, to speed delivery, write directly to 
the Source Edp office nearest you. ~ 

Atlanta-Wlmam $. Barnett, 11 Cor1>0,,te Sq"'" (404) 6345.! u re e ~ d p 
Chicago-David B. Grimes, 100 S. Wacker Drive (312) 782-0857 
Dallas-Paul K. Dittmer, 7701 Stemmons Freeway (214) 638-4080 
Detroit-Robert C. Steve11s, 24500 Northwestern Hwy., Southfield , Mich. (313) 352-6520 
Houston-George P. Oyer, 2300 W. Loop S. (713) 621-6070 
Los Angeles-Wayne G. Emigh, 3470 Wilshire Blvd. (213) 386-5500 
Minneapolis-Fred L. Anderson, 801 Nicollet Mall (612) 332-8735 
New Jersey-Dan C. Mickel, 2204 Morris Ave., Union, N.J. (201) 687-8700 
New York-Edward R. Golden, 1414 Ave. of the Americas (212) 752-8260 
Palo Alto-Gordon M. Best, 525 University Ave. (415) 328-7155 
Philadelphia-George D. Ramming, 1700 Market Street (215) 665-1717 
St. Louis-Robert T. Trumbull, 130 S. Bemiston, Clayton (314) 862-3800 
San Francisc0-Richard 0. Clark, 111 Pine Street (415) 434-2410 . 

For more information, circle No. 2 on the Reader Service Card 

... ... . . ... . . . .. . . . . . . . . . ... ... . . . ... . . . . 
5m----~ 

••••••• ••••••• •• •• ••••••• 

Systems programming is in three areas of application: 1) 
Develop on-line systems for hospital data management. 
Must have IBM 360/ DOS and assembly language back­
ground; 2) Perform test data programming on advanced 
aerospace projects. Must have CDC 6000 experience; 3) 
Coordinate between programming and manufacturing 
organizations. Must have A.P.T. systems experience. BS in 
math or engineering is required for all above positions. 
Business programming: Develop COBOL programs for 
hospital business offices. Must have degree and two years' 
experience. 
For further information please write H. W. Bissell, 
Professional Placement Manager, P. 0. Box 504, Sunnyvale, 
California 94088. An equal opportunity employer. 

LOCKHEED 
MISSILES & SPACE COMPANY 

scientific and technical fields, for use 
research and development, and in leg~ 
general management, and public rel 
tions work. 

Autocomp, Inc., Bethesda, Marylarn 
and Autocode, Washington, D. C., havt 
agreed in principle to the acquisitior. 
of Autocode by Autocomp. Autocomp 
specializes in the application of com­
puter technology to the codification of 
municipal, county, state and national 
codes and statutes and offers a wide 
range of computer and other services 
to governmental units and private 
industry. The acquisition of Autocode 
is projected to give Autocomp the 
capability of providing a total range 
of computer and other specialized serv­
ices to assist all levels of government in 
solving the urban crises. The Auto­
comp-Autocode personnel will repre­
sent a blending of talents in the areas 
of computer and photocomposition 
technology, government and law. 

Tracor Computing Corporation 
(TCC) Austin, Texas and Insurance 
Information Exchange, Inc. of Dallas 
have announced that the two com­
panies have reached an agreement in 
principle under which TCC will ac­
quire the Dallas Computer software 
company. Insurance Information Ex­
change provides consulting, program­
ming assistance, training and "software 
packages" to insurance companies while 
Tracor Computing Corporation offers a 
full range of computing capabilities, 
including hardware product develop­
ment. TCC specializes in systems and 
facilities management services. under 
which they takes total responsibility 
for a customer's computing require­
ments. 

0 0 0 

University Computing Company, a 
multi-national computer service organ­
ization headquartered in Dallas, has 
acquired Computer Data Sciences Inc. 
of Cleveland, a affiliate of Curtis Noll 
Corporation. Computer Data Sciences 
was formed in Cleveland in late 1967 
and has specialized in computer pro­
grams and operating systems, and the 
development of a cathode ray tube 
type-setting service for the printing 
and publishing industries. CDS will re­
main intact as a wholly-owned division 
of UCC's Applied Science Group. UCC 
International, Inc. has also organized 
a new subsidiary, University Comput­
ing Canada, Ltd., headquartered in 
Toronto. UCC operates a nationwide 
computer Utility Network, powered by 
computing centers of varying capacity 
in some 15 cities, and a similar network 
in Great Britain and western Europe. 
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FREE PROGRAM LISTINGS IN SOFTWARE AGl 
(Procedures and Practices) 

COST . . • . • • • . There is no charge for computer programs 
listed in SOFTWARE AGE. 

PUBLISHED . . • • . The listings will be published in the first 
available monthly issue of the magazine. 

All listings will be re-published in semi­
annual summary issues of SOFTWARE AGE 
during the months of the S.J.C.C. and 
F.J.C.C. 

BROKERAGE • . . . SOFTWARE AGE does not broker computer 
programs nor act as an agent. As an unbiased 
third party, SOFTWARE AGE is acting, 
solely, as a pipe-line of communications be­
tween buyers and sellers of computer 
programs. 

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

REQUIREMENTS . . • A prerequisite for any listing is that it be 
documented or supported to the extent of 
being operable by the buyer. 

ANONYMITY .... A cross-coded reference number will be as­
signed to any program ~hose originator 
wishes to remain anonymous. Buyer inquiries 
will be forwarded to the originator. If the 
originator still prefers anonymity, buyer will 
be notified by SOFTWARE AGE. 

GROUPING . . . • . Listings will be grouped according to key­
word, title, mainframe application and com­
patability, industry, etc. As listings grow, 
more categories and definitions will be 
added. 

software age 
2211 FORDEM AVENUE 

MADISON, WISCONSIN 53701 

FREE PROGRAM LISTINGS IN SOFTWARE AG·E 
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Additional 
Additional Listing 
Description Forms 

Required 

RETUR~ TO: PROGRAM LISTING EDITOR • SOFTWARE AGE • 2211 FORDEM AVE. • MADISON, WIS. 53701 

- Additional 
Additional Listing 
Description Forms 

Required 

RETURN TO: PROGRAM LISTING EDITOR • SOFTWARE AGE • 2211 FORDEM AVE. • MADISON, WIS. 53701 
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the printing of special and regular re­
ports. MMFILE provides file creation 
and maintenance capability. The MINI­
MIS programs are part of SBC' s pro­
gram library under the CALL/ 360: 

actual performance into an analytic 
system containing comprehensive re­
ports to isolate an "out of control" sit-

. uation requiring corrective action. The 
system offers the capability of compar­
ing results to both forecast and budget. 
It is capable of measuring and report­
ing financial data at the multiple levels 
for multiple companies and it can con­
solidate the information at higher 
levels. As a result, analysis can be per­
formed at the department, division or 
operating company level. In addition, 3 
levels of consolidation above the op­
erating company are available. 

BASIC System. (SBC offers time-shar­
ing services in 35 cities across the na­
tion through six computer centers.) 

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

0 0 0 

Ancom Systems, Los Angeles, Calif., 
has developed a new General Ledger 
System to provide a flexible and con­
venient method of forecasting and 
measuring financial progress. The sys­
tem integrates forecasts, budgets, and 

for more informalion, circle No. 11 
on the Reader Service Card 
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EDP-SYSTEMS 

WE SPECIALIZE IN CAREER CORRECTION 

ARE YOU "UNDERED"? 
UNDER .•• PAID or UNDER THE WRONG BOSS ... UNDER THE 

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

WRONG POLICIES ..• or just "UNDERED"? 
FOR "OVERING" ... CALL (215) 839-1500 

LAWRENCE PERSONNEL 
29 Bala Avenue, Bala Cynwyd, Penna. 19004 

(Philadelphia's Main Line Suburb) 
FEE PAID BY CLIENT COMPANIES • NO CONTRACTS • ALWAYS CONFIDENTIAL 

Manag.e,ment Information Specialists 
Harvey Aluminum, a multi-plant basic metals producer with corporate offices in 
Torrance, California, is seeking qua~ified EDP personnel to become a member of its 
professional team in developing its totally new computer based management in­
formation and operation control system. This is a ground floor opportunity in a 
growth commercial industry and offers unusual opportunities to use your abilities 
in various positions with advancement based on your individual capabilities. 

• EDP SYSTEMS ANALYSTS 
This position requires 5-7 years of experience in EDP with e-mphas1is on business 
systems and the use of medium to large scale computers. PreviouS1 experience in 
programming is desirable as well as recent s.ystem de$ign work with telecommuni­
cation, remote terminals and large disk based file management. Selected individ­
uals will have responsibility for system analysiS1 and design in a challenging and 
self-progressing career environment. 

• PROGRAMM.ER-ANAL YST 
We are installing S/360-40 and planning a Mod 50 using CRT's and remote ter­
minals. To qualify for thiSI position, you must have 3-5 years heavy experience 
programming in COBOL, BAL and QTAM. The individuals selected will have both 
systems design, specificatiQns preparation and programming responsibilities. We 
are also seeking qualified System and Telecommunications programmers for our 
Tech Support group. 

• PROGRAMMERS 
Programmers with 1-2 years' experience in COBOL and/or BAL will have unlimited 
opportunity to grow into Analyst positions as well as being part of a dynamic team. 

Salaries for the above positions are commensurate with your experience and 
ability and are at a level to attract the serious career minded individual. 

Direct Inquiries to Baiz Campbell, Manager of Professional Staling 

HARVEY ALUMINUM 
19200 S. WESTERN, TORRANCE, CALIF. 90509 

Just off San Diego Freeway 

(213) 328-0660, or 775-2181, Ext. 646 

equal opportunity employer M/'f 
Trade dtspute exists 

Dialog Computing, !Qc., Fairfit 
Conn. has recently released the seco 
in a projected series of Time/ Shari 
oriented software packages. Dialo, 
new interactive CPM/ PERT SystE 
provides dramatic improvement in tot 
project management. This newly d 
veloped system will provide segmentE 
data for evaluation during any stage t 

the project progress. New cost factor, 
personnel deployment and interir 
scheduling can be achieved througl 
the segmented evaluation process af 
fected with the Dialog CPM/ PER1 
System. 

Major technical features of the new 
system include: Data input editing be­
fore the data is entered into the calcu­
lating portion of the system; free-form 
input of data of variable field length; 
multiple starting and/ or ending nodes 
ability; complete network error analysis 
including "loop" detection; and ma­
chine independent Fortran. 

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

0 0 0 

Computer Interaction, Inc. of Great 
N eek, New York, has announced the 
availability of its new CRAM/360 pro­
prietary program for compression, re­
trieval and maintenance of data. 
CRAM/ 360 is said to be capable of in­
creasing external storage capacity in 
most major manufacturers' hardware by 
an average of 40%. 

The system is supposed to provide 
the capability of retrieving and updat­
ing source data stored in a special di­
rect access library. In addition to the 
compress and decompress techniques, 
a new fragmented data set concept is 
utilized for access and retrieval. The 
compress routine scans each input 
source record and eliminates all blank 
columns and only the valid characters 
remaining are compressed. 

The decompress routines restore each 
compressed image to the original 80 
columns. The CRAM/ 360 system was 
designed for use in the following ap­
plication areas: 

1. name and address files (mailing 
lists) 

2. stock inventory systems 
3. source language files containing 

programs written in Assembler, 
Cobol, Fortran, RPG, and PL/ I. 

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

0 0 0 

Communication Dynamics Systems, 
Inc., Westchester, Illinois, has devel­
oped what is said to be a "totally new 
approach" to Cobol Cross-Referencing 
problems. The mini-program, REF -
BACK, uses one card to call a subpro­
gram off the core image library at com­
pilation time. The subprogram gener­
ates a Cobol Cross-Reference list of all 
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SYSTEMS 

Designers/Programmers 
Does your present position limit your career develop­
ment in data processing by restricting your technical 
capabilities to one or two computer application areas? 
Join the professional team at Mead Johnson where 
the challenge of computer applications covers a full 
range of commercial systems in: 

• Distribution 
• Finance 
• Manufacturing 
• Marketing 
• Personnel 
• Research 

Available positions require three to four years of 
programming and systems design experience. 
Bachelor's degree in business, mathematics, engineer­
ing, or computer science desirable but equivalent 
experience will be considered. Please submit your 
resume in strictest confidence to : 

Manager, Executive Employment 

Moa~mn 
2404 Pennsylvania Avenue 
Evansville, Indiana 47721 

We Are An Equal Opportunity Employer 

l.A.C.P. 
A professional organization to 

represent the interests of pro­
grammers throughout the world 
has recently been formed. The ln­
terntional Association of Com­
puter Programmers, Inc., or 
l.A.C.P., a non-profit organization 
is presently encouraging the for­
mation of local chapters by active, 
affiliate and student members 
throughout the United States. 

The schedule of the new associa­
tion cal Is for 

• a monthly magazine containing 
articles and departments of in­
terest to the computer pro­
grammer 

• state, regional, national and in­
ternational meetings of the 
membership 

• educational seminars, lectures 
and exhibits 

• publication of educational mate­
rials 

• and many more programs of in­
terest to the members of the 
programming community. 

If you are interested in further 
information on how you may form 
or join a local chapter in your 
community please write to Richard 
Lynch, % Software Age Magazine, 
Box 2076, Madison, Wisconsin, 
53701. 
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data names and procedure names giv­
ing all page and line references used by 
data and procedure division names. 
The Cross-Reference list indicates any 
fields which are used as subscripts, list 
indicates any fields which are used as 
subscripts, qualifiers, or data files. 

Previous to the introduction of this 
unique mini-program it was impossible 
to generate a Cross-Reference list from 
an IBM Cobol compilation. 

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

MIRACL/CPG, a computer software 
product directed toward reducing turn­
around time for writing and testing 
programs has been announced by Re­
public Software Products, Inc., a sub­
sidiary of Republic Systems, Inc. of 
East Orange, N.J. 

MIRACL / CPG (Cobol Program 
Genera tor) generates complete, de­
bugged Cobol programs with far less 
effort than through the use of Cobol. 
The MIRACL system improves on the 
efficiency of programming languages by 
eliminating the repetitive and time­
consuming aspects of detailed coding. 
As many as 30 or more Cobol state­
ments are replaced by one MIRACL 
statement. This allows programmers to 
spfmd a higher proportion of their time 
on program and systems logic instead 
of clerical details. An additional fea­
ture makes it possible for non-program­
mers to use MI RAC L and generate 
reports . 

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

Information Science Incorporated of 
New York City, New York has devel­
oped a new programming tool for the 
creation and maintenance of computer 
files that includes complete edit and 
update capabilities. Termed the Gen­
eral Maintenance System (CMS) the 
new concept is a general purpose sys­
tem that creates a complete range of 
edit and update programs, including 
file creation, transaction editing, file 
maintenance and optional audit-trail 
and/ or error routines. The programs 
are created for each file by the CMS 
"generator" and all are written in 
COBOL, with provision for incorpora­
tion of unique individual user routines. 
Minimum machine configuration spe­
cifications for installation are: System/ 
360-32K DOS or OS; Reader Punch; 
Printer; Disk Drive for system resi­
dence and one additional direct access 
device or four tape chives; or equiva­
lent COBOL support configuration. 

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

WORLD FAMOUS 

CURT A 
PORTABLE PRECISION 
CALCULATOR 

• weighs only 8 oz. 
• adds-subtracts-multiplies 
• divides-squares-cubes 
• extracts square roots 
• accumulative multiplication 
• multiplication or division by 

constant factor 
• figures: percentages 
• percentage increase or decrease 
• compound percentages 
• calculations-calculation of 
• distance and azimuth-linear 
• interpolation-solves formulae 

comes in two models 

diameter 
height 
weight 
digit cap. 

MODEL #1 
2-1/l6" 
3-3 / 8" 
8 oz. 
8x6xl l 

MODEL #2 
2-9/16" 
3-5/8" 
12 oz. 
l lx8xl5 

PRICE $125.00 $165.00 

Furnished with shock proof 
container. 

LEATHER CARRYING CASES 
(2 Styles Available) 

Carries "Curta" in Container 
#S-1 SMALL $14.00 
#S-2 LARGE $16.00 

Carries "Curta" Only 
#1 SMALL $10.95 
#2 LARGE $11.95 

MONEY BACK GUARANTEE 

You may purchase either model on 
a money back basis . If you are not 
completely satisfied with the Curto 
Calculator, you may at any time 
within a 30 day period return it for 
your money back. In addition all 
calculators carry an unconditional 
guarantee against any defect in 
parts or workmanship. 

To order spec if y Model # and case 
style and send check with your 
order to: 

PRESS-TECH, INC. 
Sales Division 

P. 0. Box 2076, Madison, Wis. 53701 

SoFTW ARE AGE 



CAREER 
OPPORTUNITIES 

0 
COMBAT is the privately owned U.S. cor­
poration that operates a global system of 
communications satellites in partnership 
with nearly 70 foreign countries. 
COMBAT is also creating satellite sys­
tems of the future that will interest com­
puter hardware and software profes­
sionals who are looking for exceptional 
advancement opportunities. 
During the remainder of 1969, COMBAT 
expects to have career openings in the 
following areas: 
• Systems Programmers, with three or 

more years experience in systems gen­
eration installation/modification and 
IBM 360/50 usag.e or above ... famili­
arity with teleprocessing devices such 
as 2780, 2260, 1 050 or teletype units; 
BS in Mathematics required 

• Programming Analysts, with two or 
more years experience in developing 
management information systems, par­
ticularly commercial, on an IBM 360/ 
OS. BA. in Business Admini~tration or 
Accounting preferred 

• Scientific Applications Programmers, 
with three or more years experience in 
providing computer support of research 
and development programs; MS or PhD 
in mathematics, computer sciences or 
celestial mechanics 

EDP professionals looking for challenging 
positions in a firm with growing world-wide 
communications network are encouraged 
to inquire. 
Write for "Professional Opportunities at 
COMBAT" or contact Mr. Paul G. Gaffney, 
Manager of Staffing. 

c MSAT 
Communications Sqtellite Corporation 

950 L'Enfant Plaza South, s~w. 
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Washington, D. C. 20024 
1202) 554-6063 

An Equal Opportunity Employer 

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

DECEMBER 
18-20 Third International Symposium on Computer and Information 

Science, Bal Harbour, Miami Beach, Fla. Contact: Dr. Julius Tou, 
Dept. of Electrical Engineering, University of Florida, Gainesville, 
Fla. 32601. 

27-28 Annual Meeting of the Association for Symbolic Logic, New York, 
N. Y. Contact: Dr. Barwise, Dept. of Mathematics, Yale Univer­
sity, New Haven, Conn. 06520. 

JANUARY, 1970 

12-16 Data Transmission Facilities exhibition, London, England. Con­
tact: U.S. Dept. of Commerce (BIC-942), Washington, D.C. 

14-16 1970 International Conferenc~ on System Sciences (IEEE), Hono­
lulu, Hawaii. Contact: Dr. Richard Jones, 2565 The Mall, Univer­
sity of Hawaii, Honolulu, Hawaii 9682~. 

20-22 Computer Software and Peripherals Show and Conference, East~rn 
Region, New York, N. Y. Contact: Show World, Inc., 37 West 39th 
St., New York, N. Y. 10018. 

FEBRUARY 
16-19 Annual Computer-Aided Circuit Analysis and Design Institute, 

Tampa, Fla. Contact: Dr. George Zobrist, Department of Elec­
trical Engineering, University of South Florida, Tampa, Fla. 33620. 

17-19 Computer Software and Peripherals Show and Conf~rence, Mid­
western Region, Chicago, Ill. Contact: Show World, Inc. 37 West 
39th St., New York, N. Y. 10018. 

23-25 Data Processing Supplies Association, Winter General Meeting, 
New Orleans, La. Contact: DPSA, 1116 Summer St., P.O. Box 
1333, Stamford, Conn. 06904. 

27-28 National Association of Computer Assisted Analysts (NACAA) 
Multiposium, Los Angeles, Calif. Contact: NACAA, Multiposium, 
Mary Bragg, P.O. Box 2802, Fullerton, Calif. 92633. 

MARCH 
23-25 INFO-EXP0-70, Washington, D.C. Contact: Paul Zurkowski, In­

formation Industry Association, 1025 15th St. N.W., Wa$hing­
ton, D.C. 20005. 

23-26 IEEE International Convention and Exhibition, New York, N.Y. 
Contact: IEEE, 345 E. 47th St., New York, N.Y. 10017. 

APRIL 
7- 9 Computer Software and Peripherals Show and Conference, West­

ern Region, Los Angeles, Calif. Contact: Show World, Inc., 37 
West 39th St., New Y~rk, N.Y. 10018. 

SoFIW ARE Ac1. 



Some of the other topics covered in this book are: 
Content Analysis in Political Research; International 
Pattern and National Profile Delineation; Numerical 
Simulation of the Earth's Atmosphere; Artificial Intel­
ligence of International Relations; Pictures, Com­
puters, and Input-Out; and the Transition Toward 
More Sophisticated Procedures. 

The physical scientes have long had the advantage 
of heavy and initial use of computers in war related 
research but it seems likely that computers will ulti­
mately be more important to the be~1avior sciences 
than the physical sciences. The reason for this opin­
ion is that man is the most complex of mechanisms 
and the computer is the only device capable of 
providing any worthwhile simulation or analysis, ex­
cept of course by man himself. 

A GUIDE FOR SOFTWARE DOCUMENTATION. By 
Dorothy Walsh. Inter-Act Corporation, 437 Madi­
son Avenue, New York, N. Y. 10022. 157 pages. 
1969. $16.25. 

Good documentation is usually one of the biggest 
headaches for programming managers since most 
programmers feel documentation to be an insult to 
their intelligence. This aversion towards document­
ing quite often just covers up the fact that program 
documentation is difficult, time consuming, and not 
as thrilling as actual programming. 

Aside from providing the programmer with cleri­
cal and typing help, the manager who wants good 
documentation should also provide a documentation 
guide. That's where this book can be useful; it offers 
the busy manager a chance to adopt a standard 
guide at little expense and effort on his part. 

Fourteen guides are provided for almost all types 
of programming situations including conversational 
and non-conversational, internal logic, library users, 
operations, and operating system guides. The book 
provides the guides, with little discussion on their 
use, but the information seems sufficient for success­
ful documentation. The book does suffer from the 
lack of any completed examples, but the material is 
clear enough that this omission is not fatal. Rather 
than each computer installation researching and de­
signing its own software guide it will probably be 
more efficient for the installations to start with a 
guide, like this one, and proceed to modify, add, 
and delete sections as needed. 
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AGENTS 

SOFTWARE BROKERS 
CLEARINGHOUSES 

***ATTENTION!*** 
A publicly-owned software and consulting firm is seeking sales 
representatives to market proprietary software packages on a 
commission basis. 

Interested parties are requested to direct a short summary of 
company's or agency's qualifications to: 

Box SA-12 
c/ o SOFTWARE AGE 

P. 0. Box 2076 
Madison, Wisconsin 53701 

MAN AND THE COMPUTER: Technology as an Age1 
of Social Change. By John Diebold. Frederick J 

Praeger, 111 Fourth Avenue, New York, N. i 
10003. 157 pages. 1969. $5.95. 

John Diebold obviously belongs to the optimisti , 
school of technology-that is, technology can solvt 
all man's problems. Such a philosophy becomes evi· 
dent as one reads through the book because such 
statements appear as: "We today possess the means 
for achieving virtually any ends we wish, whether it 
be to travel the galaxy, mine the ocean, replace the 
human body, or educate, house, and care for the 
world's population." Unfortunately these optimistic 
promises do not state explicitly how we are to solve 
the political problems of population control, re­
source distribution, or how we are to prevent atomic, 
biological or environmental destruction. 

Since John Diebold is a very successful manager 
(president and founder of the Diebold Group, Inc., 
an international management consulting company, 
and chairman of John Diebold Inc., a management 
and investment company) one would rather expect 
him to take a manager's point of view, and he does 
in this collection of speeches. Diebold rightly con­
demns organized labor for demanding higher wages 
and supporting featherbedding jobs, but he com­
pletely ignores industry's disinterest in employee 
obsolescence. He also states that labor should be 
demanding educational facilities for workers caught 
in a technological squeeze of old work skills and 
new methods, and while this is a pertinent point, 
both labor and industry have not been too eager to 
help with the difficult task of retraining workers. 
Rather, industry usually prefers to simply lay off obso­
lete workers with obsolete skills and contribute to 
unemployment compensation. 

Diebold goes on to suggest that a computerized 
job bank which matches employee qualifications to 
employer requests will help alleviate unemployment, 
but this suggestion ignores that fact that an unedu­
cated laborer can not be matched to any available 
technological position. 

While this book will make many highly placed 
technocrats pleased with their future (Diebold does 
a good job of describing technological possibilities), 
the book does not give the answers to the political 
problems of implementing the solution. By far the 
best chapter is on Education. Diebold concludes that 
both the population and information explosion com­
bined with a rapidly changing technology will force 
major changes in education. Diebold sees all thi.s 
as an impetus to study how people learn and the 
introduction of new teaching devices such as com­
puters. Diebold perceptively notes that because of 
the rapid change in technology future education of 
a child must address itself to imparting an ability to 
learn and concern itself less with the content of 
learning. 

Other topics covered are the impact of science and 
technology, international disparities (European only), 
and the training of managers. The subtitle of the 
book more correctly describes the content of this 
book than the title. 

SOFTWARE AGE 
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Computer 
Specialists 

The recent expansion of our hybrid organization and the creation of two new software 
organizations at Lockheed have generated a number of important positions for software 
and analytical programmers in the fields of hybrid, airborne and test data processing. 

The positions represent senior technical staffing requirements to fulfill prime contractor 
responsibilities for total ASW systems software design and integration activities on such 
programs as the Navy's new S-3A and P-3C as well as a number of advanced R&D projects. 

Immediate requirements are in the following areas: 

HYBRID APPLICATIONS 

To perform continuous system simulation 
and dynamic analysis problems in support 
of engineering projects. Requires hybrid, 
analog or digital computer experience, 
especially hybrid. 

TEST DATA PROCESSING 

Will plan, flow chart, write, debug, check­
out, and monitor production running of 
FORTRAN IV language telemetry data 
processing programs. Requires scientific 
programming experience in retrieval, cali­
bration and processing of airborne recorded 
PCM and FM telemetry data. 

Or will devise subroutines to be assembled 
with systems software in conjunction with 
real-time applications in the area of scien­
tific test data acquisition and processing. 
Requires experience in systems software 
used in real-time or on-line computer sys­
tems and systems software maintenance. 

ASW SOFTWARE 

To provide major technical contributions 
and conceive advanced systems for S-3A 

software programs; technical direction of 
subcontractors engaged in program devel­
opment, test and evaluation. Specialty 
areas include: control program design for 
real-time, multiprocessor configuration; 
tactical mission application programs; and 
functional and diagnostic test programs. 

COMPUTER DESIGN 

Design and configure special and general 
purpose computers. Logic design experi­
ence required. 

DIGITAL RESEARCH 

Digital circuit design of interface units for 
general purpose digital computers to 
peripheral equipment (displays, controls, 
drums, etc.). Provide systems design, cir­
cuit design of systems, implementation to 
breadboards and test of interface and con­
trol units to be used in lab environment. 

For more information or to submit your 
resume, please write C. R. Alexander, 
Employment Manager, Dept. 3912, 3459 
Empire Ave., Burbank, California 91503. 
An equal opportunity employer. 

LOCKHEED-CALIFORNIA COMPANY 
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

SOFTWARE AGE 



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 
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