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A panel session-Computing and mathematics in society 

MODERATOR-DR. DONALD L. THOMSEN, JR. 

Panel Members 

SI A../ltI Institute for jU athematics and 
Society 

Dr. Warren J. Ewens-University of Pennsylvania 
Dr. James S. Coleman-University of Chicago 
Dr. John J. Donovan-Massachusetts Institute of 

Technology 
Dr. Warren E. Walker, The-New York City Rand 

Institute 

·PANEL"OVERVIEW=--:DONALD-E --THOMSEN,-JR. 

The Panel will address selected areas of current interest 
where computing and mathematics have been successfully 
applied to societal problems. Those societal fields which have 
been chosen are biological systems, sociology, energy, and 
urban emergency services. Although interrelated each area 
has quite different characteristics. In biology we examine 
long term evolutionary phenomena; in sociology we review 
through the techniques of simulation and surveys those 
human relations which are of concern day by day, month by 
month, and year by year; in energy we discuss problems both 
short and long range having to do with basic sources and 
distribution; and in emergency urban services we address 
very immediate activity related to what happens when that 
fire alarm box is pulled down the street. In these four areas 
the Panel will present examples of noteworthy past successes 
and conjectures as to where future progress very likely will 
be made. 

COMPUTERS IN REAL-WORLD BIOLOGICAL 
_SYSTEMS-WARREN J. EWENS 

Real-world biological systems are both complex and long
lasting. The complexity arises through the fact that various 
characters are influenced by many genes, and also by the 
environment, that some genes influence many characters, 
and that the effects of the various genes are strongly inter
active. To carry out programs of plant and animal breeding, 
as well as to study long-term evolutionary effects, only by 

using a computer can we hope to model these systems faith
fully and draw useful conclusions. 

COMPUTERS IN THE STUDY OF SOCIAL 
PROCESSES-JAMES S. COLEMAN 

Two major directions in the use of computers exist in 
sociological work. One is the use in analysis of social surveys 
and social experiments, ranging from small to massive, and 
involving both data processing and statistical calculations. 
The second ease is siI}::lUlationotl;l.QciaLproeesses, similar to, _ 
�b�~�t� �~�i�t�h� �s�~�~�e� �~�~�~�i�a�t�i�o�n�s� upon, simulation in other areas. 
Examples of both these kinds of uses will be presented. 

MANAGEMENT INFORMATION SYSTEMS FOR 
ENERGY DISTRIBUTION-JOHN J. DONOVAN 

The problems facing us now are maldistribution, poor 
strategies, and in some cases a surplus of energy fuel. Our 
objective is to develop an energy information system that will 
provide management assistance in administering the distri
bution of energy resources. Functions of the system range 
from straight information retrieval to construction of the 
mathematical model for forecasting supply and demand and 
to construction of modeling facilities for testing the effects 
of various policies. Research in the construction of informa
tion systems, system privacy and security, and in file system 
design are particularly applicable. Using this research it has 
been possible to build such a system for the New England 
Region in a matter of months. 

MATHEMATICAL MODELLING OF URBAN 
EMERGENCY SERVICE VEHICLE DEPLOYMENT 
POLICIES-WARREN E. WALKER 

A sharp increase in fire alarms and a tightening of the ex
pense budget in New York City resulted in a need for more 
effective use of the existing resources of the Fire Department. 
A computer simulation of the Departmenes operations and 
other mathematical models were developed to evaluate al
ternative deployment policies. Analysis which led to the im
plementation of new deployment policies will be discussed. 



DATA REFEREXCE CHARACTERISTICS OF 
DATABASE APPLICATION PROGRAMS 

by ISAO MIYA:\'lOTO 

Nippon Electric Company Ltd. 
Fuchu, Tokyo,Japan 

ABSTRACT 

In- this paper the data reference characteristics of database 
applications programs are discussed. Factors characterizing 
some properties of data references are selected, and the data 
working set as a locality and the interreference interval dis
tribution are measured. 

The data reference characteristics of application programs 
can be divided into three types, hard-type, soft-type and 
special-type, when the logical structures of database and the 
search strategies are considered. 

Also the problem of restructuring an application program 
taking parallelism into consideration is discussed. 

MULTI-CONNECTION XETWORKS 

by GERALD M. MASSON 

University of Pittsburgh 
Pittsburgh, Pennsylvania 

ABSTRACT 

Many applications involving the manipulation of large 
amounts of data or the interconnection of various subsystems 
into specific configurations employ the use of connection net
works. Accordingly, a number of impressive results have been 
developed by the researchers in this field concerning the 
analysis and design of such networks. However, the vast 
majority of this work has dealt almost exclusively with a class 
of connection requirements for which at any time each input 
to the network is required to have at most one connection to 
the outputs of the network. It is becoming increasingly evi
dent that there are a significant number of important appli
cations for which this one-to-one type of connecting capabil
ity is not sufficient and for which a one-to-many or many-to
many type of connecting capability is needed instead. Ket
works capable of handling such requirements will be referred 
to as multi-connection networks, and this paper will consider 
their analysis and design. Aspects of the extension of existing 
work concerning the one-to-one type networks will be dis
cussed. In addition, an approach will be described to the de
sign of such networks which results in a new class of struc
tures having multiple connection capability. 
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STAREX-THE JPL-STAR COMPUTER RESI
DENT EXECUTIVE 

by JOHN A. ROHR 

Jet Propulsion Laboratory 
Pasadena, California 

ABSTRACT 

STAREX, the resident executive for the JPL-STAR com
puter is presented. The JPL-ST AR computer is a fault
tolerant computer which includes hardware self-repair capa
bility. All programs which run on the computer require 
special considerations for proper operation in the fault
tolerant hardware environment. System programs use a single 
variable to indicate the rollback status of the active routine. 
User programs periodically invoke system routines to save 
the program state and establish rollback points. When a 
fault occurs, hardware self-repair occurs first, followed by 
software recovery to resume computation in a proper state. 

--A brief--description of -the- JPL-ST AR computer is given; -fol-, 
lowed by an overview and then implementation details of 
STAREX. Finally, the fault-tolerance considerations in the 
design of ST AREX are discussed. 

SIMULATION OF EXECUTING ROBOTS IN 
IMPERFECTLY KNOWN ENVIRONMENTS* 

by L. SIKLOSSY and J. DREUSSI 

University of Texas 
Austin, Texas 

ABSTRACT 

A simulated robot solves tasks in environments which she 
knows only approximately. The robot is given a description 
of the environments and of her capabilities. From the latter, 
she generates procedures that are evaluated to solve tasks. 
As tasks are solved, the robot improves her knowledge of 
the environment and the efficiency with which she can solve 
problems. Unknown, correctly known,and incorrectly known 
facts are treated in a uniform mannp,r. 

The design used, that of an executing robot, is contrasted 
to the design of planning robots. Executing robots may also 
he used to plan in perfectly known environments and are 
usually more efficient than planning robots. In imperfectly 
known environments, planning robots are inadequate. 

* Partially supported by N.S.F. Grant GJ-34736. 



THE PROVISION AND USE OF ENVIRON
MENTAL INFORMATION IN A MULTIPRO
GRAMMING SYSTElVI* 

by TOMLINSON G. RAUSCHER 

University of Maryland 
College Park, Maryland 

ABSTRACT 

In a modern multiprogramming system a user, who is 
competing for system resources, may desire to optimize him
self relative to his environment. The environment includes 
not only the physical machine and attached devices but also 
system software and the programs of other users which are 
sharing and competing for resources. As most modern sys
tems provide little environmental information to users, we 
describe facilities for querying the system to ascertain 
environmental information. The user, in dynamicalJy query
ing the environment, can use information on the status of 
hardware and software (both system and other user) to im
prove the status and performance of his program according 
to some cost function he selects. Several examples demon
strate the utility of these environmental inquiry facilities. 

* This research was supported in part by the United States Atomic 
Energy Commission through Contract AT-(40-1)-3817. 
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BILL OF MATERIAL AND REQUIREMENTS 
CALCULATION SYSTEMS 

J. WEINBERG 
McDonnell Aircraft Company 

ABSTRACT 

The Bill of Material and Requirements Calculation System 
to be presented comprises the first phase of a total part num
ber data base development that is expected to encompass all 
areas of production and inventory control within the McDon
nell Aircraft Company component of McDonnell Douglas 
Corporation. 

The system develops a bill of material file that contains 
both an engineering product configuration and a manufac
turing product configuration. The file is created and main
tained using both on-line real time and batch data entry 
methods. Included in the applications processed against the 
bill of material are programs which: perform a configuration 
audit tojnsure that the engineering and manufacturing con
figura.tions agree; calculate requirements for all manufac
tured parts; perform bill of material breakdowns and generate 
product structure listings; and perform document follow-up 
and status reporting in manufacturing operational areas. 

The data base has been developed using the data manage
ment and teleprocessing facilities provided by the Informa
tion Management System (lMS). On-line update and re
trieval is accomplished via a network of cathode ray tubes, 
on-line typewriters and on-line medium speed line printers 
located in operational areas. 
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