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INTRODUCT ION

Research activities at the Naval Postgraduate School during the
fiscal year 1986 are summarized 1n this volume. The projects summarized
here are primarily sponsored faculty research projects., In many cases
the faculty efforts are supplemented by student contributions as they
work on thesis projects in pursuit of an advanced degree. A separate
volume contains a compilation of abstracts of theses.

The importance of research at the Naval Postgraduate School is
recognized in the mission statement:

".eesees. to encourage a program of research in
order to sustain academic excellence."

Research at a graduate institution such as NPS provides
intellectual stimulation to faculty, enhances the instructional
activities, and contributes directly to the solution of real Navy and
other DoD problems. Augmenting research projects with student efforts
exposes them to areas of current concern,

The MNaval Postgraduate School provides a unique interface between
academic finstitutions and the U.S. Navy. The research projects
undertaken are, in general, clearly related to Navy and DoD interests., A
substantially larger fraction of the R&D effort at NPS is in the

exploratory development category than would be found in most

universities, This is a result of student and faculty interests and an
institutional requirement to educate officers in areas of direct
relevance to the Navy and to support the Institutional programs with
relevant research.

The Naval Postgraduate School wishes to acknowledge the efforts of
Ms, Rachelle Parks of the Research Administration Office for her efforts
in the production of this book.

Additional information about research activities at NPS can be

obtained from the Director of Research Administration, Code 01?2, Naval
Postgraduate School, Monterey, CA 93943,
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Copies of publications with unlimited distribution may be obtained from :':.-"

either of the following agencies depending upon the particular a
circumstances: AN,
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Individuals affilfated with a research and development activity Z&?’
within the U.S. Government or its associated contractors, o
subcontractors, or grantees, under current U.S. Government contract, Y,
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Nahe!
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\J':" d
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DEPARTMENT OF COMPUTER SCIENCE

The research in the Computer Science Department consists of student thesis work
and faculty research in the core areas of computer science and in the novel use of com-
puter systems for Navy high-tech applications. The Departmental research efforts have
allowed the development of computer graphic devices, image and signal processing equip-
ment, workstations, and database computers.

ANALYSIS OF ASYMPTOTIC BEHAVIOR

Certain techniques for analyzing algorithms depend on deducing the asymptotic
behavior of a function. Professor Daniel Davis and a visiting faculty. Professor Hartmut
Huber, studied this kind of problems and developed a technique for deciding under what
conditions such deductions are possible.

ENHANCED GRAPHICS SYSTEM

Professor Michael Zyda and his thesis students continued their research in real-
time graphics generation. In addition. they have started research to evaluate the porta-
bility and enhancibility of the C2 workstations developed by SRI International.

HIGH PERFORMANCE DATABASE SYSTEM

Professor David Hsiao. Steven Demurjian and their students extended their earlier
work to perform research on a database system that provides high performance, multi-
lingual interface support, and high portability. A system with these characteristics are
needed to support the software engineering environment.

MULTI-MEDIA DATABASE SYSTEM

Professor Thomas Wu and his students continued their research on multi-media
DBMS to support advanced applications. They investigated issues on information model-
ing and user interface. Their preliminary conclusion on interface design is to adopt a
graphical approach.

MULTI-MICROCOMPUTER ARCHITECTURE

Professor Uno Kodres and Professor Mitchell Cotton, of ECE, together with their
students explored the use of multi-microcomputers to control the SPY-1A radar. The
operating system for multiple computers developed earlier has been extended to operate in
a distributed environment. where clusters of microcomputers are connected via Ethernet
to permit physical distribution. Application programs written in both PLI-86 and
JANUS/ADA for execution in this operating system need not specify on which computer
the processes are to be done. In addition. Professor Kodres and his thesis students inves-
tigated the use of single-chip computers to build a larger multi-computer network. Their
long-term goal is Lo create a reliable computer system using the single-chip compuuers.
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SOFTWARE SPECIFICATIONS AND SOFTWARE METRIC

Professor Daniel Davis and his thesis students continued their research on the
problem of portable and reusable software based on the approach of describing computing
resources abstractly. Their earlier result has been applied to interfaces such as graphic
resources and database resources. As resources are specified independent of implementa-
tion, any system depending on these resources is inherently reusable. In another effort,
Professor Davis and his students studied software metric and software interfacing and
integration.

ULTRA-HIGH-LEVEL PROGRAMMING

Professor Bruce MacLennan continued his research on programming, based on
combining the concepts of object oriented and functional programming, to develop a
method that can increase the users’ productivity by an order of magnitude. He designed
and implemented a prototype system of this kind and evaluated the effectiveness of such
an approach. Results to date support the expectation of significant gain using his
method.
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Thesis Directed:

A Computer Aided Software Engineering Approach to
Software Development for Embedded Systems

D. Davis, Associate Professor of Computer Science

Naval Weapons Center

This research is focused on designing and acquiring
components for a CASE (Computer Aided Software
Engineering) environment appropriate for the
development of ADA software for embedded systems.

With the introduction of more and more digital
computers (microprocessors) into weapons, weapon
systems, and support systems, the percentage of work
involving operational and support software is rising
sharply. The cost to design, develop, and maintain
this increasingly compiex software is rising astro-
nomically. The current software development metho-
dology used for embedded processors is the prime
contributor to these rising costs. Current develop-
ment methods use disjointed processing methods (personal
computers and mainframes) and support tools which are
inadequate to support efficient design, development
and testing of mission-critical software. This
project is using the research efforts of NPS students
who are interested in this area to assist the Naval
Weapons Center to specify and implement prototypes
for components of a CASE system appropriate to use
for embedded systems. The initial research has been
focused on developing a software metric tool compo-
nent to meet an immediate need at NWC. Further
efforts are focusing on a requirements specification
for a CASE system and the development of prototype
components,

K. Fairbanks, LT, USN, and J. Nieder, LT, USN,
"An ADA Software Metric," Master's Thesis, in progress.
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Design Requirements and Definitions for VHSIC
Technology

D. Davis, Associate Professor of Computer Science
Naval Weapons Center

To examine the problems of interfacing and unifying
separate design systems into a single integrated
environment.

Design automation systems have been and are being
developed in a number of different problem domains,
such as software engineering, mechanical engineering,
and VLSI design. Each of these systems use a
variety of technologies for describing design
requirements and designs for system components. An
obvious next step in the automation of design is to
find ways to interface and integrate these various
systems. Existing systems already are based on

some similar principles. For example, although
requirements are usually described informally,
designs are typically described in a formal manner,
such as a high level of programming language or a
hardware description language. The first objective
of this project is to develop an overview of the

use of formal languages in systems oriented to
software and hardware design. In particular, do an
analysis of the requirements for such languages, and
examine the merits of some existing languages, such
as ADA and VHDL. An allied objective is to deter-
mine the feasibility of developing interfaces between
the technologies using ADA for software design and
VHDL for hardware design.

D. Davis, "Requirements for Interfacing and Integrating
Software and Hardware Design Systems as a Step

Towards Integrated Design," in International AGARD
Symposium on the Design, Development and Testing of
CompTlex Avionics Systems, forthcoming.
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Investigation of the Relation between the Asymptotic
Complexity of a Function and its Asymptotic Complexity
on a Subsequence

D. Davis, Associate Professor of Computer Science
H. Huber, Visiting Professor of Computer Science

Naval Surface Weapons Center

Certain techniques for analyzing algorithms depend

on deducing the asymptotic behavior of a function
knowing only its asymptotic behavior on a subsequence.
The objective of this research was to determine the
general conditions that make this possible.

The analysis of divide and conquer algorithms depend
on the ability of deducing the asymptotic complexity
of a function from its behavior on a subsequence.
After an intensive analysis of the general question

of when this is possible, we were able tc devise a
technique based on the use of generalized inverses

of the function defining the subsequence, for deciding
under what conditions such deductions are pessible.
The technique itself leads to other interesting
results about the properties of asymptotic order
classes. For example we were able to show that between
any two such classes, there are incomparable classes.
Also we state a theorem concerning the complexity

of general divide and conquer algorithms .

D. Davis and H.V. Huber, "Deducing the Asymptotic
Behavior of a Function from its Behavior on a
Subsequence," Naval Postgraduate School Technical
Report, NPS52-86-024, November 1986,
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Reusability and Portability through Resource
Abstraction

D. Davis, Associate Professor of Computer Science
NPS Foundation Research Program

The problem of finding ways to improve the reusa-
bility and portability of system components at
various levels of abstraction, from hardware
componen*s through high level software, is an
important and pervasive one. The objective of the
current work is to establish an approach to this
problem by developing a rigorous foundation for
the formal abstract specification of resource
interfaces. Such interfaces can be used to des-
cribe the resource requirements of the overlying
system independent of the manner in which these
resources are implemented, thus providing for
portability and reusability of the system above the
interface.
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In recent years, some of the discussions underlying
the problems of software reusability and portability
have moved from the realm of rules of thumb and ad
hoc principles to a general discussicon of the funda-
mental issues. The current research done here is

to develop a specific approach to the problem that

is both rigorous and comprehensive. No distinction
is made between the problems of reusability and
portability for software and hardware. The essential
problems are the same. We propose a theory of
resource functional abstraction, describe the

precise relation between the specification of
abstract resources and their realization by actual
resources, and as a prototype application, describe
the use of the methodology in the specification and
implementation of a portable (reusable), abstract
processor. The methodology has subsequently been
applied to the specification of other interfaces,
such as  graphics resources and database resources.
An inherent feature of the methodology is that
resource interfaces are formally described indepen-
dently of the means of implementation. Thus any
system that depends upon these resources is inherently
reusable and portable. In some sense, we achieve
portability and reusability in the same way it is
achieved for software with a high level language,
like ADA. The programs written in ADA are not
concerned with how the resources that ADA supports
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linguistically are implemented, only that they are
implemented to have the same meaning. We have
extended this concept to apply to resources that
are not just linguistic, but that may be realized
at a variety of levels of abstraction. In fact,
the reason the methodology was first applied to
describe the resources of an abstract processor

was to prove its feasibility for low level abstrac-
tions.

D. Davis and J. Yurchak, "The Specification, Design
and Implementation of an Abstract Processor," in
Proceedings of the Nineteenth IEEE Asilomar
Conference on Circuits, Systems, and Computers,
November 1985.

H. Zang, LCDR, Federal German Navy, "The Formal
Specification of an Abstract Database: Design

and Implementation," Master's Thesis, December 1985.

M. Ozisik, LT, Turkish Navy, "The Design and Imple-
mentation of a C Compiler for an Abstract Machine,"
Master's Thesis, June 1986.

R. Grant, LT, USN, "Design and Implementation of a
Portable, Reusable Visual Interface for Interactive
Computing Systems," Master's Thesis, in progress.
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Title: Database System in the Support of Software o
Engineering Environments -
RA
Investigators: D. K. Hsiao, Professor of Computer Science and 3b3k
S. A. Demurjian, Research Instructor of Computer H§i~
Science -‘
I
Sponsors: Naval Air Development Center, Naval Ocean Systems =
Center and DoD STARS Program b !
. ¥
» {]
Objective: To examine the performance, multi-lingual and @k Y
portability issues of a modern database system in e
the support of the Software Engineering environment. 38; 1
Summary: It is believed that the supporting database system S
for software engineering environment must be of (1) g;l;
high performance (since the data collection and N
database size in an environment may be voluminous :C§
and requires rapid processing), (2) multi-lingual Qx;
(so that it can interface many different data models T
and languages for diversed software engineering N
tasks), and (3) high portability (so that every :ﬁxﬁ
scftware engineering environment may have a high- ;::==
performance and multi-lingual database system for hj&j?
the support). ﬁtxiﬂ
Publications: J. Anand, S. A. Demurjian, D. K. Hsiao, et al "A AR
Research Report on the Laboratory for Database {:;:
Systems Research: Past, Present and Future," Zsjh
Proceedings of the 6-th Advanced Database Symposium, e
Information Processing Society of Japan, Aug. 1986. -*:ﬁﬁ
D. K. Hsiao, "Future Database Machine Architectures," TN
New Directions for Database Systems, (Editors Ariav S
and Clifford) Ablex Publishing Co., 1986. R
A
D. K. Hsiao "Super Database Computers: Hardware and ?ﬁfﬂ
Software Solutions for Efficient Processing of Very
Large Database," Proceedings of the I[FIP Congress AT
1986, Sept. 1986. A
e
S. A. Demurjian, D. K. Hsiao and J. Menon, "A Multi- )
backend Database System for Performance Gains, NN
Capacity Growth and Hardware Upgrades," Proceedings - @
of the Second International Conference on Data NN
Engineering, IEEE Computer Press, Feb. 1986. o]

S. A. Demurjian, D. K. Hsiao, et al, "Performance
Measurement Methodologies for Database Systems,"

Proceedings of the National ACM 85 Conference, ACM,
Oct. 1985.
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Presentations:

Theses Directed:
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S. A. Demurjian, D. K. Hsiao, et al, "Performance
Evaluation of a Database System in Multipie Backend
Configurations," Database Machines, (Editors DeWitt
& Boral) Springer-Verlag, November 1985.

D. K. Hsiao, "Future Database Machine Architectures,"
New Directions for Database Systems," New York
University, New York, 1985.

D. K. Hsiao, "Super Database Computers: Hardware and
Software Solutions for Efficient Processing of Very
Large Databases," IFIP Congress, Dublin, Ireland,
September 1986.

S. A. Demurjian, D. K. Hsiao, et al, "Performance
Evaluation of a Database System in Multiple Backend
Configurations," Database Machine Workshop, Bahamas
Island, 1985.

J. Anand, S. A. Demurjian, D. K. Hsiao, et al "A
Research Report on the Laboratory for Database
Systems Research: Past, Present and Future," The 6th
Advanced Database Symposium, Tokyo, Japan, August
1986

J. Antony, III and A. Billings, "The Implementaion
of an Entity-Relationship Interface for a Multi-
Lingual Database System," Master's Thesis,
December 1985.

B. Emdi, "The Implementation of a Network Codasyl-
DML Interface for a Multi-Lingual Database System,"
Master's Thesis, December 1985.

C. Feudo, "Modern Hardware Technologies and Software
Techniques for On-line Database Storage and Access,"
Master's Thesis, December 1985.

P. Goisman, "The Design and Analysis of a Complete
Entity-Relationship Interface for the Multi-Backend
Database System, Master's Thesis, December 1985.

C. Wortherly, "The Design and Analysis of a Network
Interface for the Multi-Lingual Database System,"
Master's Thesis, December 1985.

G. Fenton, "A Computer-Aided Design for the
Generation of Transactions and Test Databases and
for the Benchmarking of Parallel, Multiple Backend
Database Systems," Master's Thesis, June 1986.
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S. Holste, "The Implementation of a Multi-lingual
Database System-Multi-Backend Database System
! Interface," Master's Thesis, June 1986.

A. Hunt, "The Implementation of the Primary Operation,
Retrieve-Common, of the Multi-Backend Database System
(MBDS)," Master's Thesis, June 1986.

B. Rodeck, "Accessing and Updating Functional
Databases Using Codasyl-DML," Master's Thesis,
June 1986.

B. Silberman, "Software Portability: A Case Study of
the Multi-Backend Database System," Master's Thesis,
June 1986.

E,..
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2ot

A. Wong ,"Toward Highly Portable Database Systems:
Issues and Solutions," Master's Thesis, June 1986.
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Title: Emulation of a Multi-Microcomputer Architecture for
the SPY-1A Control Computer

Investigators: U. R. Kodres, Professor of Computer Science
M. L. Cotton, Associate Professor of Electrical and
Computer Engineering
G. S. Baker, Instructor of Computer Science

Sponsor: Naval Sea Systems Command

Objective: To explore the use of large scale integrated circuit
technology in order to control the SPY-1A radar. A
multicomputer emulation of the functions of the
SPY-1A control computer will be carried out in order
to determine the feasibility of such an approach.

T ST T N T

Summary: A major milestone was reached within the last year.
The operating system for a network of multiple
computer clusters was completed. This so-called
E-MCORTEX (Extended MultiCOmputer Real Time EXecutive)
permits the operation of multiple clusters of single
board computers with clusters of up to eight data
memory sharing computers operating in a network
connected by Ethernet (10 megabits/sec). This execu-
tive system permits synchronization and data sharing
between user programs in such a way that the appli-
cations programmer need not be aware whether the
program is being executed in a uniprocessor, a multi-
processor cluster, or a multicluster network.

The lead designer of the system determines how pro-
cesses are partitioned among the multiprocessor
clusters and among the processors within a cluster.
A demonstration program was written to show how the
system operates and what the lead designer has to do
in order to gchestrate an effective use of the net-
work of clusters,

The present programming language for applications
programs is PL/I-86. The implementation of the
JANUS/Ada language gate to the operating system has
been completed, so that future applications can

use the Ada language in addition to PL/I-86.

A sequence of projects to explore the use of multi-
Tevel Secure Operating System was initiated, and
three thesis projects were completed. The Gemini
Multilevel Secure Operating System, GEMSOS, was used
on a multicomputer cluster system acquired from the
Gemini Computers, Inc. and installied in the AEGIS
Modeling Project Laboratory.




MRS WA )

Publication:

Theses Directed:

A microcomputer laboratory, that consists of twenty
Zenith Z-100 systems, was installed with a network
controller that allows access to the Defense Data
Network (DDN) and provides a computer base for deve-
loping software for the AEGIS modeling project.

U. R. Kodres and R, Bracha, "Implementation of the
JANUS/Ada Language Gate to the E-MCORTEX Operating
System," Naval Postgraduate School Technical Report,
in progress.

K. J. Choi, CPT, Korean Army and J. K. Lee, CPT, Korean
Army, "Printer Multiplexing among Multiple Z-100
Microcomputers," Master's Thesis, December 1985,

R. Haeger, LCDR, Federal German Navy, "Process Synchro-
nization and Data Communication between Processes in
Real Time Local Area Networks," Master's Thesis,
December 1985,

K. W. Coomes, LT, USN, "Tactical Display Simulation
on the H/Z-100," Master's Thesis, March 1986,

P. J. Corbett, LT, USN,"™Multilevel Secure Front End
for Data Communications," Master's Thesis, March 1986.

C. A. B. A, Cavalcanti, LCDR, Brazilian Navy,
“Modeling of a Multilevel Secure Tactical Combat
Computer System," Master's Thesis, June 1986,

R. L. Hartman, LCDR, USN and A. F., Yasinsac, CPT, USMC
"JANUS/Ada Implementation of a Star Cluster Network

of Personal Computers with Interface to an Ethernet
LAN Allowing Access to DDN Resources," Master's
Thesis, June 1986,

M. A. Reyes, MAJ, Peruvian Air Force, "Dynamic Sharing
of the System Resources in a Multilevel Secure SYstem,"
Master's Thesis, September 1986.
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Title:

Investigator:
Sponsor:

Objective:

Summary :

Systems Simulation/Emulation on a Multiple Transputer
System

U.R. Kodres, Professor of Computer Science
Strategic Systems Project Office

The project explores the use of a single chip computer,
the so-called transputer, as a component of a larger
multicomputer network. The software and hardware
design to make such a network a reliable and fault
tolerant system is the long term objective of this
project.

A major accomplishment of this project was the instal-
lation of a sixteen transputer network, which is con-
nected to the VAX 11/780 system for software develop-
ment. The system was installed in December 1986 and

a series of thesis projects will explore the computa-
tional capacity of such a network in solving tactical
problems. The transputer is a powerful 32-bit pro-
cessor that cun perform 20 additions per microsecond.
Sixteen such processors in a network have the computa-
tional capacity of 320 additions per microsecond. This
is about 500 times faster than the present Navy standard
ANUYK-7 computer, or 350 times faster than the ANUYK-14,
the Navy standard aircraft computer.

-

S

A }'} >
7-‘1‘

L2 % k)

P Y

‘\r"\v;cf‘)

ORI

e Sl a_a
LY NN

=

N Pl ot A
LI

it T]
<7

o
v‘({.l‘?

-,
‘l

[
o
N
"
LN

3 0
LA

e

o e LR
) -'. -, ‘.I --_ . '..u{' ’ s

B PEXIR
".‘pbxﬂﬂ




Title:
Investigator:
Sponsor:

Objective:

Summary:

Combining Object-Oriented and Functional Programming
B. J. Maclennan, Associate Professor of Computer Science
Office of Naval Research

Object-oriented programming and function-oriented
programming are two recently developed programming
paradigms that have the promise of being much more
effective than traditional software development meth-
odologies. This project will investigate the found-
ations of object-oriented and function-oriented pro-
gramming, and explore means by which the advantage of
each can be combined into a unified methodology.

ONR supported research being conducted at the Naval
Postgraduate School has made progress in a number of
areas pertaining to both the theoretical foundations
and practical problems of object-oriented and func-
tional programming. Theoretical results include
insights into the relationships among the function-
oriented, relation-oriented, logic-oriented and
object-oriented programming paradigms, and also
mathematical techniques for manipulating programs in
these paradigms. For example, preliminary results

have been obtained in the development of a mathematical
calculus of functional and relational programming. The
goal of this calculus is to facilitate the derivation
and transformation of programs.

Practical results include the development of a number
of programming systems and their use in assessing the
practicality of the various paradigms. For example,
we have developed an experimental programming system,
called Dyad, comprising an applicative language (A)
and an object-oriented language (). This system
attempts to combine in one system the best features of
function-oriented programming and object-oriented pro-
gramming.

To evaluate Dyad we have used it to prototype a small
programming environment for an applicative language.
This environment, which comprises an interpreter, de-
bugger, code generator and universal (table driven)
syntax-directed editor, is expressed in less than

200 @ rules. This result supports the contention that
object-oriented languages such as @ can be profitably
used for protctyping systems such as programming
environments.
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N Publications: B. J. MaclLennan, "Experience with Q: Implementation

A of a Prototype Programming Environment, Part II,"
Naval Postgraduate School Technical Report, NPS52-

o 85-015, December 1985,

o

’

N

B. J. MaclLennan, "Experience with Q: Implementation
$ of a Prototype Programming Environment, Part III,"
. Naval Postgraduate School Technical Report NPS52-
86-004, January 1986,

A

’

:f B. J. MaclLennan, "Experience with Q: Implementation

: of a Prototype Programming Environment, Part IV,"

o Naval Postgraduate School Technical Report, NPS52-

. 86-007, January 1986,

’ B. J. Maclennan, "Experience with Q: Implementation

’ of a Prototype Programming Environment, Part V,"
N Naval Postgraduate School Technical Report, NPS52-
& 86-009, February 1986,

4

] B. J. MaclLennan, "Experience with Q: Implementation

- of a Prototype Programming Environment, Part VI,"

N Naval Postgraduate School Technical Report in progress.
f; B. J. MacLennan, 'Three Relational Programs," Naval
N Postgraduate School Technical Report in progress.

. B. J. MacLennan, "Preliminary Investigation of a S
N Calculus of Functional Differences: Fixed Differences," <
b Naval Postgraduate School Technical Report NPS52- -
P 86-010, February 1986. ;'
" L)
: B. J. Maclennan, "What Should Be the Nature of a
P Computerized Environment to Support a Software
xS Factory?", position paper distributed by (at invitation
. only) Software Factory Workshop sponsored by the Soft-
~ ware Engineering Institute, October 15-17, 1985,

Y

, B. J. MaclLennan, Functional Programming Methodology:
o Practice and Theory, Addison-Wesley, forthcoming.

‘4

! B. J. MacLennan, "Logic for the New AI," Synthese ,

:t and Naval Postgraduate School Technical Report,

forthcoming.
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Title: Synthesis of an Information Processing Support e
System for Advanced Applications byt Ny
\J
Investigator: C. Thomas Wu, Associate Professor of Computer ﬁ:gk
Science g "
W
' ]
Sponsor: NPS Foundation Research Program >
Objective: To design, analyze, and develop a true informa- :;:
tion system that is capable of handling multi- e

media data. Some of the specific objectives
include (a) design of a new information modelling
technique, (b) investigation of the implementa-

tion issues such as user interface, storage i
structure, parallel processing, etc., and (c) ex- -
ploration of application areas such as integrated 3ﬂf
design and manufacturing, office automation, in- :‘&
dustrial/experimental robotics, etc. B!
Summary: Characteristics that a2 true information system A
must possess are identified. Preliminary analy- T
sis of currently available information modelling }Q}

techniques was completed. User interface, one of

the implementation issues, was investigated and éa,ﬁ
our preliminary conclusion is to adopt a graphi-
cal interface for the first prototype system. R
Design of a new modelling technique is tested by N
applying it to the engineering database applica- DAY
tions. Lo
AT
AN
Publications: C.T. Wu, "“A New Graphics User Interface for Ac- T
cessing a Database," Advanced Computer Graphics, ﬁE;-
Proceeding of Computer Graphics '86 Conference, N
okyo, Japan, April 1986, pp. 203-219, ;:}f
_x: o
C.T. Wu, "The Simplicity Requirement of a CAD/CAM e
Information Support System," Proceeding of the
Workshop on Information System Support for Inte- SoS
grated Desiyn and Manufacturing Processes, AR
Monterey, CA, April 1986, :;}}_
o
C.T. Wu, "Multimedia Database: What, Why, Where, %}:}
and How," Proceedings of Database '86 Colloquium, .
San Diego, CA, June 1986. {;fﬂﬂ
’ I-..‘
C.T. Wu and D.E. Madison, "Data Modelling Abstrac- :;g:%
tions and Graphical Interface for Supporting the e
Construction Design Process," Naval Postgraduate jxj{u
School Technical Report, NPS52-86-012, February 1986.
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Conference
Presentations:

Theses Directed:

C.T. Wu, J.D. Anand, S.A. Demurjian, D.K. Hsiao,
V.Y. Lum, D.E. Madison, and R.G. Marshall, "A
Research Report on the Laboratory for Database
Systems Research: Past, Present, and Future,"
Naval Postgraduate Schocl Technical Report, NPS52-
86-013, May 1986.

C.T. Wu, "A Unified Interface Method for Inter-
acting with a Database," Naval Postgraduate School
Technical Report, NPS52-86-014, January 1986,

C.T. Wu and D.E. Madison, "An Expert System Inter-
face and Data Requirements for the Integrated
Product Design and Manufacturing Process," Naval
Postgraduate School Technical Report, NPS52-86-015,
June 1986,

C.T. Wu, "A New Graphics User Interface for Ac-
cessing a Database," Computer Graphics '86 Con-
ference, Tokyo, Japan, April 1986,

C.T. Wu, "The Simplicity Requirement of a CAD/CAM
Information Support System," Workshop on Informa-
tion System Support fcr Integrated Design and Manu-

facturing Processes, Monterey, CA, April 1986.

C.T. Wu, "Multimedia Database: What, Why, Where,
and How," Database '86 Colloquium, San Diego, CA,
June 1986,

J. Adcock. LT, USN. "Design of a Graphics User
Interface for a Database Management System,"
Master's Thesis, June 1986.

D. Handgraff, CPT, USMC, "Entity-Relationship
Model versus Extended Semantic Hierarchical Model
for Conceptual Modelling," Master's Thesis, June
1986.

A. Horasan, 2LT, Turkish Air Force, "Implementa-
tion of Graphical Language for Accessing Database,"
Master's Thesis, June 1986,

E. Jocobson, CPT, USMC, "Fourth Generation Pro-
gramming Language," Master's Thesis, June 1986.

R. Kauffold, LT, USN, "Entity-Relationship
Approach: A Good Tool for Tactical Data System?,"
Master's Thesis, June 1986,

19

Ld (‘\.‘

A
v - ‘. "
AN

” . "
TN

h)

e e
.......



P o2r ] O Kk N R -5 e x4 CARN /" g ; _y Ny ..f#:!(.ﬂf Ty OF)
5 ﬂﬂk —a -'luﬁl-.- -’ el L s .\\-ln b.-ual.f %y PNl ) I e T 3 'l IO MO . ..-«-f--f-ffJ o s
SAK Y Y LYY § LA I A A A A P & A PRI L T A MR g LSRR Ty
AT e 300NN, .\.m-\\\\\ _&r..s....x.\.; LA TN AuNSNOINS .VH.WI&I\#\.«.(J v.\.w.\.‘v..\..ﬁ. .u-\....\\ ».......,,...Jex...a Wi
R . ....
8
- &
b
3
By -’

[
3 c
2 o .
. —1 W0
; =&
K o —
M d
p 2 W
5 — =
K c >
— D
P [
e -
y a wv
B, e
$ ©
E PSRN ]
©
: o
’ << »n
T
| - ,e
[&
s n
0]
2 o=
x L
T "
; & o <
Q<
‘, —
- ’G
RV
> O -
— 0
: o 4
[
- o U
T O
Y o
¢ 3
M O




Title:

Investigator:

Sponsor:

Objective:

Summary :

ot Bav 7 a® . Sa". NAK " E XA TR NS 0 %k " P AN TP LMEL WL WEWWLY WL L W -

A Feasibility Study for Software Portability and
Graphics Capability Enhancements for a Command and
Control Workstation

M.J. Zyda, Assistant Professor of Computer Science
Naval Ocean Systems Center

The primary goal of this research was to evaluate
the quality, portability, and graphics capabilities
of the C2 workstation developed by SRI International
for NOSC. There were three subgoals for this pro-
ject. The first was to determine the quality of
the software developed by SRI International. The

second subgoal was to evaluate the portability of ::3?
that software. The third subgoal was to evaluate RAhY
possible graphics enhancements to the C2 work- L
station. The work for the project was predicated %

1
&

on the delivery of two of the SRI-developed C2

workstations, the C2 software and the entire system's .
documentation to the Department of Computer Science I
at the Naval Postgraduate School. ;;l
. N
During the fiscal year, SRI International complete- o
ly failed to get their C2 software running. They wfe
never delivered the hardware, software or any of N
the documentation for any part of their efforts to N

i'"l'.t
v 5 'y

the Naval Postgraduate School. During the year, I
participated in several demonstrations, both at
SRI's headquarters in Menlo Park and at NOSC in o
San Diego, of the pieces that SRI had working. The :
final demonstration of the system for the fiscal
year occurred on the 29th of September 1986. The
demonstration system showed on that date, while the
most stable ever shown by SRI, suffered from serious
technical flaws. Most of these flaws are related

to poor system performance, in particular graphics

5 %

P A A

o

performance. The performance problems shown were ¥

due to improper computer hardware choice and poor s

implementation. e
L)
(Y
N

Faced with the apparent inability of SRI to deliver
on time their C2 workstation, I put two students on
an effort to produce a better performing CZ2 work-
station with computer workstation hardware already
available in the Graphics and Video Laboratory of
the Department of Computer Science at the Naval
Postgraduate School. Our preliminary efforts show
that there are no inherent performance problems
given the appropriate computer graphics hardware.
This work continues in an unfunded form today.

.
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Publication: M.J. Zyda, "Final Report, Fiscal Year 1986: A
Feasibility Study for Software Portability and
Graphics Capability Enhancements for a Command
and Control Workstation," Naval Postgraduate School
Technical Report, in progress.
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Theses Directed: R. Adams, "A Graphics Based Interface for a Tactical
Command and Control Workstation," Master's Thesis,
in progress.
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J. Manley, LCDR, USN, "A Unix Based, Multimedia
Computer Conferencing System," Master's Thesis,
in progress.
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j: Title: The Use of VLSI Technology for the Real-Time hj”
A\ Generation of Graphics Displays -]
oy Investigator: M.J. Zyda, Assistant Professor of Computer Science i::
\t." 3
N Sponsor: NPS Foundation Research Program E“é
‘ .q.
w? Objective: This study looked at special purpose VLSI archi- N
tectures for real-time display generation. The
;; goal was the development of a methodology for el
> taking a selected computer graphics algorithm and N
5 producing a silicon system that performs that e
" algorithm. Several graphics algorithms that have -
-t the potential for VLSI implementation were identi- Y
fied and studied. Part of this effort was a [
:. characterization of the changes in the architecture ,ﬁi
) of the graphics display system made necessary by "
W the addition of such real-time display generators. :i‘
- A
38 Summary: This proposal was for one quarter of clean-up work S
on the proposal originally funded by the NPS ,
s Foundation Research Program entitled “The Effects e
w of Real-Time Display Generation on the Architecture o
’ of Graphics Display Systems." The work focused on o
j algorithms that had the capability for implementa- =4
" tion with multiprocessor hardware. There were also ~
- studies as to how those algorithms fit into special . @
- hardware. Several technical memoranda and papers o
y were generated for both parts of the project. The 21
Y following publications discussed algorithms that :{t
o have the potential for decomposition into parallel -4
A processes: (Zyda, August 84), (Hogan, January 86), <4
’ (Gaddis, January 86), (Artero, July 86) and (Jones, i
- July 86). The following publications discussed 2"
e hardware implementations and graphics display system e
~ changes required due to the addition of those %
- special purpose real-time display generators: (Zyda, ﬁ}f
' May 86), (Zyda, January 86), (Zyda, April 86), and e

(Zyda, May 86).

-'
A

Q Publications: M.J. Zyda, A.R. Jones, and P.G. Hogan, "“Surface N
j Reconstruction from Planar Contours," Naval Post- hly
ﬁ graduate School Technical Report, NPS52-86-019, :
- July 1986. :
- N
i: M.J. Zyda and J.C. Artero, "Non-Roman Font Genera- >
7 tion via Interactive Computer Graphics," Naval Ry
o Postgraduate School Technical Report, NPS52-86-018, f '
' July 198¢€. .
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Conference
Presentations:

Theses Directed:

L g

N N T [,
.

%

{n

g

s

o

o
M.J. Zyda and R.A. Walker, "Design Notes on a fl
Single Board Multiprocessor for Real-Time Contour z
Surface Display Generation," submitted to IEEE A
Computer Graphics and Applications, May 1986. .

» ‘:
M.J. Zyda, "Future Graphics Support for CAD/CAM," X
in Proceeding of the Workshop on Information System
Support for Integrated Design and Manufacturing -
Processes, Monterey, CA., April 1986. <.
M.J. Zyda and M.E. Gaddis, "The Fractal Geometry 7
of Nature: Its Mathematical Basis and Application P
to Computer Graphics," Naval Postgraduate School NG
Technical Report, NPS52-86-008, January 1986. =

P 4
M.J. Zyda and R.A. Walker, "A Single Board Multi- o
processor for Real-Time Contour Surface Display Q:s
Generation," Naval Postgraduate School Technical “
Report, NPS52-86-003, January 1986. a\r
M.J. Zyda and P.G. Hogan, "Surface Construction .
from Planar Contours," Naval Postgraduate School 7
Technical Report, NPS52-86-002, January 1986. -]
M.J. Zyda, "Workstation Graphics Capabilities for k:

1.

the 1990's and Beyond," in Proceedings of Computer
Graphics '86 Conference, Technical Sessions Volume
ITT, p. 442, May 1986.

M.J. Zyda, "Future Graphics Support for CAD/CAM,"
Workshop on Information System Support for Integrated
Design and Manufacturing Processes, Monterey, CA.,
April 1986,

M.J. Zyda, "Workstation Graphics Capabilities for
the 1990's and Beyond," Computer Graphics '86
Conference, Anaheim, CA., May 1986,

A. Jones, LCDR, USN, "Surface Reconstruction from
Planar Contours," Master's Thesis, June 1986.

J. Artero, LT, USN, "Non-Roman Font Generation via
Interactive Co.puter Graphics," Master's Thesis,
June 1986,

M.E. Gaddis, Capt, USMC, "The Fractal Geometry of

Nature: Its Mathematical Basis and Application to o
Computer Graphics," Master's Thesis, December 1985. :
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P. Hogan, "Surface Construction from Planar Con- et
tours," Master's Thesis, December 1985. DAY,
v P. Smith, "The Design and Implementation of a B
General Purpose Renderer," Master's Thesis, in :J:i
progress. e
g ‘;"-
’ J. Falby, LCDR, USN, “A Data Structure for a o
General Purpose Renderer," Master's Thesis, in -
progress. ri
e
| L. Mason, CDR, USN, "A Computer Graphics Interactive Ao
\ Workshop for Two-Dimensional Fractals," Master's 525
i Thesis, in progress. A
f J.H. Potts, Capt, USMC, "The Decomposition of an E:37
; Arbitrary, Three-Dimensional, Planar Polygon into D,
, a Set of Convex Polygons," Master's Thesis, in :;;;
{ progress. T
o
! G.W. Taylor, Capt, USMC, "A Software Tool for i
: Generating Filled, B-Spline Surfaces," Master's e
g Thesis, in progress. R
)'.:'
P. Collins, "Realistic Fractal Terrain Generation," Rt
Master's Thesis, in progress. o
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DEPARTMENT OF MATHEMATICS

The Mathematics Department at NPS conducted an active
research program during the 1986 fiscal year. As in previous
years, there was substantial research in statistiecs, numerical
analysis and combinatorial analysis. This year, moreover,
research was carried out in orbital mechanics and in thin shell
theory, as well as in abstract operator theory, game theory and
optimization.

STATISTICAL ANALYSIS

Richard Franke continued his research into problems of
interpolation. The covariance function has proved to be a very
effective tool for interpolation of meteorological data.

Toke Jayachandran, working Jjointly with H. Larson, is
currently collecting data for the development of sampling
intervals. It is hoped this will produce decision tables for
metal analyses.

Professor Jayachandran, working on another project, has
studied problems on data selection and statistical techniques to
determine potential for spying.

NUMERICAL ANALYSIS

Beny Neta, working on finite element methods, has developed
new routines for trapezoidal elements which accomplish
substantial savings in storage requirements.

Neta and Arthur Schoenstadt, working with R. T. wWilliams and
R. Newton, have developed applications of the finite element
method to meteorological prediction.

COMBINATORIAL AHNALYSIS

Harold Fredricksen has obtained some results on a class of
communication codes. (These results are classified.)
PHYSICAL MATHEMATICS

Fredricksen, along with James Wayman, Raul Hendez, Bert
Russak, Guillermo Owen and Beny HKeta, has conducted a 1large

program designed to develop a system of sensor and weapons
satellites.

PG
Donald Danielson, using results in thin shell theory, ﬁ\§
developed a model for predicting the behavior of rotor blades in 39{
modern helicopters. qsy-
RS
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b
Carl DeVito 1is developing an extension of the open mapping ﬂi‘
theorem in operator tneory. :Q:'

GAME THEORY

Guillermo Owen, working jointly with B. Grofman and S. Feld,
has contributed to a mathematical theory of positional choice by
political parties.

LA N
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OPTIMIZATION

'5 lﬁ"

I. Bert Russak, working jointly with A. A. Goldstein, has
developed an algorithm for minimization of a function which is
known only in terms of its values at a finite set of points. The
basic problem here consists in optimal determination of the set
of sample points.
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Mathematical Models for Pattern Formation in Growing
Animal Tissues

D.A. Danielson, Associate Professor of Mathematics
NPS Foundation Research Program

To develop a mathematical theory based on mechanical
principles which will agree with existing experimental
observations of patterns and of growth in animal
embryos and tissues.

Communication with biologists (including those at the
University of California at San Diego and Stanford
University) and an intensive survey of the Titerature
indicated that morphogenesis is a complex process in
which tension is one contributing factor. The mathe-
matical theory of tension fields may or may not be
applicable to this process. Because NPS has no biology
department and has limited biological journals, it was
decided to abandon this line of research mid-year and
to pursue an area that would be of more interest to the
people at NPS and of more benefit to the military.

Because of this investigators' previous work in the
field of thin shell theory, he received an invitation
to spend the spring gquarter at the Aeroflightdynamics
Directorate of the Ames Research Center from the
theoretical group leader, Dr. D. Hodges. The problem

posed was to develop a mathematical theory for predicting

the mechanical behavior of rotor blades used in modern
helicopters. The researchers there had been working on
this problem for over two years but were unable to solve
it. This investigator, making use of his background in
tensor analysis, devised a way to incorporate the
necessary effects into a rigorous nonlinear beam theory.
In August he was awarded by the Department of the Army
an official commendation for the technical excellence of
this work.

D.A. Danielson, D.H. Hodges, "Nonlinear Beam Kinematics
by Decomposition of the Rotation Tensor", Journal of
Applied Mechanics, forthcoming. -
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D.H. Hodges, strong acknowledgement to
D.A. Danielson, "Nonlinear Beam Kinematics

for Small Strains and Finite Rotations",

Vertica, forthcoming.

Publications (continuation):
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D.H. Hodges, acknowledgement to D.A. Danielson,

"Finite Rotations and Nonlinear Beam
Kinematics", Vertica, forthcoming.
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. TITLE: Investigation of a Major Result in Operator Theory
A Investigator: C. DEVITO, Adjunct Professor of Mathematics
~
N ,
,@ Sponsor: NPS Foundation Research Program
3 Objective: To study a signification result in operator theory;
the open-mapping theorem. [ hope to develop an extension
. of this result to a class of spaces which have already
o proved useful in applications.
[
Eﬂ Summary: We proposed to investigate a major result in the theory

of linear operators in connection with an important class
of spaces. This class has already been used, by the author,
to settle some questions of operator theory.
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Title:

Investigator:

Sponsor:

Objective:

Summary :

Interpolation of Scattered Meteorological Data
R. Franke, Professor of Mathematics
NAVAIR (transferred to ONR) via NEPRF

Develop mathematical principles which may be used to
interpolated meteorological information from randomly
located points to a uniform grid while maximizing
observation utility.

The use of a Statistical Interpolation scheme for
objective analysis is planned for the Navy's operational
weather prediction code. This scheme requires the speci-
fication of the spatial covariance relation for the in-
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dependent variables being aporoximated, in this case the T
forecast errors. A study detailing the properties of {:j;'
classes of suitable functions, their fitting power, and PN
the error due to using such approximate functions has $\$\
been completed. The covariance function for an auto- Sif:
regressive process of order two (plus a constant) has 3&}:‘
suitable properties, combined with adequate fitting
power, and results in a small contribution to the error 1q5u3
in the approximation. hy:a
N
Publication: R. Franke, "Covariance Functions for Statistical Inter- i?* :
polation", NPS Technical Report, NPS-53-86-007, September, AN,
1986. T
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Title: Despreading Codes _v;
3
™ Investigator: H. FREDRICKSEN, Professor of Mathematics e
3 \
. : oy
' Sponsor: National Security Agency ; ,
r Objective: To determine despreading properties of a class of codes -
T for use in spread spectrum communications. Expect a :L:_‘
. long-term project to continue in this area. e
. ,.-"n
. .. ot
P Summary: Research results are classified and releasable only by o
- sponsor. c..
" RS
e Theses: Robert Horback, CAPT, USA, to graduate 12/86 f.:
Michael Whiting, LT, USN, to graduate 12/86 o
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Title: SDI System Architecture Studies .
f'\ g
’.
X Investigators: H. FREDRICKSEN, Professor, Principle Investigator ¢ v
e,
\ . 20
o J. WAYMAN, Adjunct Professor ¥
W R. MENDEZ, Assistant Professor M
[.B. RUSSAK, Associate Professor
d G. OWEN, Professor s
X B. NETA, Associate Professor Associate Investigators -}ﬁ‘
o' - ‘_- L
o~
& Sponsor: Naval Surface Weapons Center -:;
~ 4'\-'
" Objective: To determine the effectiveness of a system of space based e
’ on sensors and weapons to retaliate against ICBM weapons. 3¢
A This effort will continue. Sponsor anticipates an ongoing S
N effort of several years. o
oY 2
. Summary: In a sequence of papers, a system of sensor and weapons .;{
satellites is developed, to cover a threat of offensive
x weapons to be launched against the U.S.. Problems of X
., orbital mechanics are faced and handled. Sensor satellites g
N in radar and IR technologies are developed. Laser weapons T
N are developed for satellites and their effectiveness against -{2
K. platforms determined. Tracking is enhanced by a system o
p using Kalman filtering techniques. Finally, a program
coordinating the whole effort was developed and delivered N
o to the sponsor. :%:‘
- LR
; Conference N
v Presentation: A session of the upcoming MORS conference (Monterey) will \:{
. be devoted to a discussion of the program undertaken.
- LA/
y Theses: LCDR Alfred Clark, USN, Implementation of Kalman Filtering P':
o) to Satellite Positioning. MS Space Systems Engineering. roh
. To graduate 12/86. Ty
. ol
' LT Mary Crawford, USN
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Investigator:

Sponsor:

Objective:

Summary :
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Statistical Analyses of Security-Related Data on
Armed Services Personnel

T. Jayachandran, Professor of Mathematics

Personnel Security Research and Education Center
(PERSEREC), Monterey, CA

To provide statistical support for the design and analyses "
of studies to identify factors that may serve as predictors >
of a potential for spying. .

oy -

Assisted in the selection of the appropriate data and

the statistical techniques to investigate if background
information is a reliable predictor of a less than honor-
able discharge and also if credit information history can
be used to predict potential financial difficulties.

This project is expected to continue into the next quarter.
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Title:

Investigator:

Sponsor:

Objective:

Summary :

Publications:

Conference:

A Variable-Resolution Finite-Element Method for the
Shallow-Water Barotropic Model

B. Neta, Associate Professor of Mathematics
NPS Foundation Research Program

The objective of this study is both to analyze and to
numerically experiment with two variable resolution

finite elements that seam to overcome the major difficulty
of the existing method, namely increasing the storage
requirements as a result of high resolution forced on

the user away from the region of interest. The computer
software is also being developed.

During the Spring and Summer of 1986, the following was
accomplished. The bilinear basis functions on trapezoidal
elements were constructed. The savings in storage
requirements was established as being approximately 20% -
25%. One of the subroutines required for the new grid

was developed and tested. This subroutine describes the
new variable grid to the computer. The second subroutine
required was developed and currently under testing. This
subroutine supply the computer with information on the
neighbors of each grid point. Other results are given in
a NPS technical report entitled "Special Methods for
Problems whose Oscillatory Solution is Damped". These
results were submitted for journal publication in Applied
Mathematics and Computations and presented in the 1986
Ordinary Differential Equations Conference in Albuguerque,
NM in July 1986.

B. Neta, "Special Methods for Problems whose Oscillatory
Solution is Damped", Applied Mathematics and Computation,
submitted July 1986.

B. Neta, "Special Methods for Problems whose Osciilatory
Solution is Damped", Naval Postgraduate School Technical
Report, NPS-53-86-012, September 1986,

B. Neta, "Special Methods for Problems whose Oscillatory
Solution is Damped", 1986 Ordinary Differential Equations
Conference, Albuquerque, July 28 - August 1, 1986.
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- Title: An Algorithm for Noisy Function Minimization for use in o
- Optimal Trajectory Design ﬁ:.
= Investigator(s): I. Bert Russak, Associate Professor of Mathematics, NPS e
. A. A. Goldstein, Professor of Mathematics, University of L
> Washington e
Py e
2 Sponsor: NUWES Dahlgren VA e
e
Objective: The design of optimal trajectories involves errors (e.g. o
those inherent in the flight equations model). If an Lk
accurate solution is required, then these errors must be "
taken into account. This project is concerned with conti- l:j
nuing the development of an optimization algorithm which 7
considers these errors and assumes knowledge of only the )
- bounds on the error rather than (is often done) the e
g distribution of the error. The former information usually ﬁi
- available by knowing e.g. the types of approximations used .
- in the flight equation model construction. e
I -~
- Summary : Development continued of an optimization algorithm for e
A minimizing a function with theonly available information L
- being function samples which have noise in them. The basic N
> algorithm uses smoothed derivative information to calculate AN
ol relaxed newton steps which determine the iterative steps SN
= in minimizing the function. The goodness of the algorithm NN
depends upon the error in the smoothing process which in T
e turn depends upon the location of the mesh points used to e
e do the smoothing. Thus there is a secondary optimization N
G problem, namely to Tocate the mesh points to minimize the }:l
- smoothing error. This latter optimization is very demanding o~
- in the number of data points and hence also the number of .
function evaluations required. For this reason, the mesh
~ determination is done by three methods referred to as A, B -
e and C. These are of increasing sophisticiation and expense T~
i and are used progressively as needed to provide continued NS
i decrease of the function f. Method A has already been -
2 developed and appears in [1]. Method B is the subject of :bi
this project and appears with associated results in [2] and R
& [3]. Method C will be discussed in a future paper. 7
B “ .‘.'.4"
o Publications: [1] "“GGOPT, An Unconstrained Non-Linear Optimizer", iﬁJ
N Bassingthwaighte, J.B., Chan, J.S., Goldstein, A.A., Sy
\ Russak, I1.B., submitted to Computations in Bio-Medicine. ey
@
) (2] "Mesh Construction for Efficient Derivative Calculation", o
b Bassingthwaighte, J.B., Chan, J.S., Goldstein, A.A., AN
~ Russak, I.B., submitted to SIAM Journal on Scientific njx
> and Statistical Computing. N
LY 3




[3] "An Algorithm for Noisy Function Minimization for use X
in Determining Optimal Trajectories", Russak, I.B., "~'
Goldstein, A.A., Chan, J.S., Bassingthwaighte, J.B., R
NPS Report #NPS-53-86-014. LA
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Title:

Investigators:

Objective:
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How Good are the Proximal Point Algorithms?

I1.B. Russak, Associate Professor of Mathematics, NPS
A.A. Goldstein, Professor of Mathematics, University of
Washington

Proximal point algorithms (the minimization of a function f
by solving a sequence of modified minimization problems) form
an important class of algorithms in optimization. It is
desirable to determine potential advantages of these
algorithms.

A class of proximal point algorithms using gradient
minimization on C¢ convex functions is considered. This

is compared to the direct use of the same gradient method.
The comparison is made by computing estimates of the number
of steps required to minimize the function to within a
prescribed tolerance

It was found that for starting values far from the minimum,
proximal point algorithms require fewer steps than the
direct method. However, there is no essential improvement
in the complexity - only in the numerical factors. However,
there is a restricted class of CZ convex functions in which
an essential improvment is possible.

"How Good are the Proximal Point Algorithms?" Goldstein, A.A.,

Russak, I1.B., submitted to Journal of Complexity.
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DEPARTMENT OF ADMINISTRATIVE SCIENCES

The Department of Administrative Sciences is responsible for
academic programs designed to educate officers and DoD civilian
employees in a variety of functional management specialties. The
diversity of faculty's professional expertise is reflected in the
wide variety of research projects conducted in the department.

In addition to the permanent staff, the department research
effort was augmented by, and has benefitted from, the presence of a
number of adjunct professors. The research projects span broad
spectra of public sector management issues, ranging from basic
scholarly pursuits to applied research designed to assist policy
and operational decision making. For ease of exposition the
research projects may be grouped into the following areas: acquisi-
tion; logistics; information systems; communication systems;
financial management; manpower analysis; personnel,training and
testing; and organization and other general management.

ACQUISITION

Research in acquisition covers a wide range of issues facing
acquisition managers. Dan Boger and Shu Liao continued their study
under the sponsorship of Naval Air Systems Command. The focus is
on examining the nature of nonrecurring cost items and developing
systematic procedures for the government and contractors to follow
in order to generate a database of development of parametric

models. David Lamm developed an empirical model of defense
contractor and subcontractor behavior concerning principal reasons
for discontinuing participation in DOD contract business. Douglas

Moses and Shu Liao developed a bankruptcy prediction model for
evaluating potential contractors during the source selection process.

LOGISTICS

In collaboration with Professor Richards of the OR Department,
Professor McMasters continued his long term project supported by
the Navy Fleet Material Support Office. Current effort was devoted
to the modification of the multi-echelon repairables model developed
last year to reflect current demands. Tom Moore developed a
concept for the mathematical modeling of multiple repairable
equipment and logistic systems.

INFORMATION SYSTEMS

Tung Bui continues his research on group decision support
systems. Current focus was on defining a theoretical framework to
assess the effectiveness of group decision support systems. Dan
Dolk began a multi-year project with Army TRADOC Systems Analysis
Activity to design and implement a prototype system which facilitates
the description and manipulation of combat simulations models.
Professor Sivasankaran continued his project on integrating expert
and statistical systems. Carl Jones was supported by the Officer
of Naval Research in his investigation of models and experiments to
understand decision making performance in command and control, with
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Q a particular focus on the MIT's Laboratory for Information and E%j
" Decision Systems performance-workload and stochastic petri net ff:
5 models. Ay
|~ ;‘; 2
With the support of Naval Sea Systems Command, Norman A

’ Schneidewind analyzed and recommended technology to be used in :ﬁy
1 shipboard non-tactical applications in the next decade. Professor A
t Schneidewind also developed a standard for software quality metrics y::
> for IEEE Computer Society Standards Activity Board. The third s&%
project undertaken by Professor Schneidewind was to completed the B

! development of a paradigm for the development of software for TS
? distributed systems. )
. I
h\ -

E. COMMUNICATION SYSTEMS e
' e
-

J. W. LaPatra, C. R. Jones, J. Wozencraft (Department of b
Computer and Electrical Engineering), Norman Lyons, and J. Yee ;
(Dept. of Operations Research) continued their study of the demand
for services for the National Communications Systems (NCS) and

o provide recommendations regarding the development, acquisition, and

P operation of the Nationwide Emergency Telecommunications Network.

ks
FINANCIAL MANAGEMENT Tep

Jerry McCaffery continued his study of the PPBS process, R
focusing on the potential consequences of the introduction of the el
biennial budget system into DoN patterns. Joseph San Miguel I
continued his research on the efficiency and effectiveness of the
cash management systems within the Department of the Navy. Ken e
Euske and S. L. Ansari completed their project on depot maintenance t;j
cost and production accounting and reporting. Professors Euske and e
Boger undertook a project examining the improvement of productivity S
enhancement programs at field activities. Douglas Moses continued e
his research on factors affecting firms' choices and uses of s
accounting methods. Professor Moses also began a project to <<
determine if measures developed from earnings forecasts made by R
financial analysts can be exploited to predict bankruptcy for firms. }2{‘
~{.
MANPOWER ANALYSIS T
George Thomas continued to undertake several projects, all SO,

sponsored by the U.S. Army Recruiting Command. The first was the :$$|
second phase of a three year project designed to construct a study Cﬂ{,
plan for developing Army Reserve manpower supply and unit location :ﬁ‘i
models. The second project, with Kathy Kocher, determined the «?ﬂ
various factors that affect Army Reserve attrition. The third, N

with Stephen Mehay, was designed to develop a local labor market
data base that will support reserve recruiting.

The U.S. Army Recruiting command also sponsored Mark Eitelberg's
project on participation by Hispanics in the American military.
With support from Navy Personnel Research and Development Center,
Professor Fitelberg examined the military's demand for high quality
recruits and the nation's supply. David Henderson's research
focused on military compensation. The first of Professor Henderson's
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e,
projects was designed to estimate the costs of alternatives to the }?
current military retirement system. The second was related to pay -{
comparability between Navy and civilian pilots. Loren Solnick also ~
had two research projects. The first was to develop and test -+
models to determine the relationship between seniority, performance -,
ratings and salaries. The second examined the quitting behavior i-
among professional and managerial employees and its relation to pay :{
promotions and performance ratings. -
A
.
-
PERSONNEL, TRAINING AND TESTING o

R. A, Weitzman continued his research on the fairness in K
testing. The first deals with the effect of maximizing test -
validity on test bias and the second incorporates the effect of :
guessing into the Rasch model when applied to multiple-choice g.
items. Professor Weitzman also collaborated with T. G. Sticht and BN
L. A. Armijo in the development and evaluation of functional
reading materials for Navy enlisted personnel.

ORGANIZATION AND OTHER GENERAL MANAGEMENT s
Nancy Roberts continued her multi-year study of collective -
power. The project was started before she joined the faculty this <

year. The project involves theoretical as well as laboratory study
to measure collective power using network analysis.

Professors McMasters and Moore provided TRADOC Research
Element Monterey (TREM) assistance with the maintenance and
development of Army models of military organizational effectiveness. .

James Suchan studied the effect of high-impact writing on the
reader's image of the writer.

David Henderson analyzed the oil-sharing formula agreed to by
the U. S. government and the governments of the other 20 netions in e
the International Energy Agency.
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Title: An Analysis of Methods for Creating Comparable ;;f
Databases for Nonrecurring Cost Analysis under -jf
Dual Source Competition
. . . AR
I . . D.C. Boger, Associate Professor of Economics and S.S. Lico, oy
nvestigator: Professor of Accounting o
!
Sponsor: Naval Air Systems Command, Cost Analysis Division &fw
* Q
Objectives: This study examines the nature of nonrecurring .. 8
cost items and develops systematic procedures for N
the government and contractors to follow in s
order to generate a database of nonrecurring ﬁaﬁ
costs which is both consistent and comparable. e
NN
Summary: This study involves field trips to major aerospace o
defense contractors to assess the following: ANy
1. the criteria for classifying nonrecurring NI
costs in setting up production facilities, hogt
2. the classification of nonrecurring cost R
items as variable or fixed costs, NS
3. the method of tracking and accounting -
nonrecurring costs to segregate set-up {y:
costs from follow-on production efforts, RSP
P
Ay
Publications: A technical report is in progress, }ﬁb
Thesis Directed: A thesis by LT Margaret Kerr will be completed in ...
December 1986. ﬁ:ﬁ
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Investigator:

Sponsor:

Objective:

Summary:

Publications:

Conference
Presentation:

-arw

R ‘¢¢r'-;-.‘-{-a‘.

The Effects of Distributed Group Decision
Support Systems on Group Problem Solving: An
Experimental Investigation

Tung Bui, Assistant Professor of Information Systems

NPS Foundation Research Program

To define a theoretical framework to assess
the effectiveness of Group Decision Support
Systems (GDSS). In particular, to measure
the extent to which a computerized GDSS
influence the confidence and participative
behavior of the participants during the group
decision making process.

A predictive model of effective GDSS use was
developed to constitute a foundation for
experimental research. The model is based on
two interdependent organization parameters:
the complexity of relative task and
interpersonal relationship problems that the
decision group must solve for the
organization. The model suggests that GDSS
use is recommended for problems high in task
complexity and low in interpersonal
relationship. Also, it does not recommend
the use GDSS.

"GDSS Effectiveness: Identifying
Organizational Opportunities", forthcoming
P . S X

Conference on System Sciences, 6-9 January,

1987, Kailua-Kona, Hawaii.

"Organizational Decision Making: When Can
DSS Help?" forthcoming, Proceedinygs of
P c] C £ ! - ] .
(AFCET), March 10-12, 1987, Paris, France.

Identifying Organizational Opportunities for
GDSS Use: Sone Experimental Evidence",
article in progress.

"GDSS Effectiveness: Identifying
Oryanizational Opportunities"' forthcouing

' c i iences,
6-9 January, 1987, Kailua-Kona, Hawaii.
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Title:

Investigator:

Sponsor:

Objective:

Publications:

Conference
Presentation:

o e e

A Model Hanagement System for Software
Engineering

Daniel R. Dolk, Associate Professor of
Information Systems

U.S. Army TRADOC Systems Analysis Activity
(TRASANA)

The overall objective of this mnultiyear
project is to design and implement a
prototype system which facilitates the
description and manipulation of combat
simulations models. The focus of this first
year's effort is to assess the suitability of
Geoffrion's structured modeling formalism for
representing discrete event simulation
models. Comparison of structured modeling
with the Jackson System Development
methodology will form part of this assessment
process.

A relational information resource dictionary
system (IRDS) was designed and implemented.
The IRDS is compatible with Federal standards
and also accomodates structured model
representations. Structured modeling was
compared with Jackson Systenm llethodology and
found wanting in terms of representing
dynamic, process-oriented environments.
Finally, a structured model representation of
an existing combat simulation model was
developed. Further work will concentrate on
strengthening the link between structured
modeling and discrete event simulation.

Dolk, D.R., and Kirsch R.A. A relational
information resource dictionary system.
Communications of the ACil, Forthcoming,.

Dolk, D.R. and Noel, A.F. A relational
information resource dictionary system.
Mini-conference on Structured Modeling, UCLA,
August 20-22 ]1986.

Dolk, D. R. and Noel, A.F. A relational
dictionary prototype for implementing model
managemnent., Proceedings of the Nineteenth
Hawaii International Conference on Systemn
Sciences, Honolulu, HI, January 86, 405-415,
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Title: Evaluation of Minority Recrultment ::ii
PR
Investigator M. J. Eltelberg, Adjunct Research Professor of Pubiic i; ’
Administration
N
Sponsor: U. S. Army Recrulting Command (USAREC) :jyg
A
Ob jective: To develop an annotated reference data base on e
participation by Hlspanics in the American military; N
to examine the effects of aptitude and education
standards on the military eliglbllity of Hispanic s
youths; and to conduct an exploratory analysis of et
alternative selection criteria for Hispanics that ljy
could be used to replace or supplement exlisting =
aptitude and educatlion standards. e
Summary: Work progressed on a forthcoming study of "Hlspanics Y
and the Military." ey
s
A revised research data base was created. The data 5’2
base Includes the most comprehensive collectlion of ;ﬁb;
materlal on the subject to date, |t was produced In
a printed version and In computer format (which will {fC,
allow perlodic update). A
s
An exploration of the Illiterature suggested that Qf:
current educational screening criteria may not A
measure the predicted "adaptablility" of Hispanic
recrults in the same manner or degree as currently PN
shown for members of other racial/ethnic groups. A Lo
signiflcant portion of Hispanic youth do not obtaln a o
high school diploma for reasons rooted In thelr ;Q;:
cultural or soclal background, and these reasons are b
often unrelated to factors that may !nfluence an _
individual's military performance. An examination of 3!'
longltudinal data from the Defense Mcnpower Data -T}H
Center (DMDC) supported this point: The high schoo! R
diploma was conslistently less effective as a N
predictor of "success" in military service for N

Hispanics than for mainstream population groups. The
study recommended that certaln background Information
(such as soclial or economic history, school records
and coursework, and employment experiences) be
routinely used In the screening process and be glven
more Importance In evaluating the eligiblllty of

"™
: J
. \SIA

P A
". '.'. l"
o 35 5 35 3

Hispanic applicants for enlistment, - @

T

Pub!ications: M. J. Eltelberg and J. R. Wood, Hispanlics and the ;:{
Military, Washington, DC: Office of