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FOREWORD

AsManagement gathers together references to pertinent documents — reports, journal articles, books
— that will assist the NASA manager to be more productive. ltems are selected and grouped according
to their usefulness to the manager as manager. A methodology or approach applied to one technical
area may be worthwhile for a manager in a different technical field.

Individual sections can be quickly browsed. Indexes-will lead quickly to specific subjects or items.
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TYPICAL REPORT CITATION AND ABSTRACT

NASA SPONSORED
ON MICROFICHE

CORPORATE SOURCE

ACCESSION NUMBER — N91-13090*# GHG Corp., Houston, TX ——
TITLE ——— ADANET DYNAMIC SOFTWARE INVENTORY (DSI)
" PROTOTYPE COMPONENT ACQUISITION PLAN
AUTHOR —— LIONEL HANLEY May 1989 19 19p Revised Prepared for Houston Univ.,

PUBLICATION DATE

Clear Lake, TX

(Contract NCC9-16)
- CONTRACT NUMBER —— (NASA-CR-187309; NAS 1.26:187309) Avail: NTIS HC/MF A03
COSATI CODE —— CSCL 09/2

A component acquisition plan contains the information needed to
evaluate, select, and acquire software and hardware components
necessary for successful completion of the AdaNET Dynamic
Software Inventory (DSI) Management System Prototype. This plan
will evolve and be applicable to all phases of the DSI prototype
development. Resources, budgets, schedules, and organizations
related to component acquisition activities are provided. A purpose
and description of a software or hardware component which is to be
acquired are presented. Since this is a plan for acquisition of all
components, this section is not applicable. The procurement activities
and events conducted by the acquirer are described and who is
responsible is identified, where the activity will be performed, and
when the activities will occur for each planned procurement.
Acquisition requirements describe the specific requirements and
standards to be followed during component acquisition. The activities
which will take place during component acquisition are described. A

list of abbreviations and acronyms, and a glossary are contained.
Author

AVAILABILITY SOURCE

-————ABSTRACT

TYPICAL JOURNAL ARTICLE AND ABSTRACT

NASA SPONSORED

ACCESSION NUMBER —— A91-21219* Stanford Univ., CA. -
TITLE — DYNAMIC SYSTEMS-ENGINEERING PROCESS - THE

CORPORATE SOURCE

APPLICATION OF CONCURRENT ENGINEERING +—— AUTHOR'’S AFFILIATION

AUTHORS —— MICHAEL J. WISKERCHEN (Stanford University, CA)” and R.
BRUCE PITTMAN (DYSE Corp., San Jose, CA) Engineering
JOURNAL TITLE — Management Journal (ISSN 1042-9247), vol. 1, June1989 p.27-34.

(Contract NCC10-0001)
Copyright

A system engineering methodology is described which enables
users, particulary NASA and DOD, to accommodate changing needs;
incorporate emerging technologies; identify, quantify, and manage
system risks; manage evolving functional requirements; track the
changing environment; and reduce system life-cycle costs. The
approach is a concurrent, dynamic one which starts by constructing
a performance model defining the required system functions and the
interrelationships. A detailed probabilistic risk assessment of the
system elements and their interrelationships is performed, and
quantitative analysis of the reliability and maintainability of an
engineering system allows its different technical and process failure
modes to be identified and their probabilities to be computed. Decision
makers can choose technical solutions that maximize an objective
function and minimize the probability of failure under resource
constraints. C.D.
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Includes Organizational Behavior, Employee Relations, Employee
Attitudes and Morale, Personnel Management, Personnel
Development, Personnel Selection, Performance Appraisal, Training
and Education, Computer Literacy, Human Factors Engineering,
Ergonomics, Human-Machine Interactions.

A91-10187*#  National Aeronautics and Space Administration.
Marshall Space Flight Center, Huntsville, AL.

THE JOVE INITIATIVE - A NASA/UNIVERSITY JOINT
VENTURE IN SPACE SCIENCE .

F. SIX and R. CHAPPELL (NASA, Marshall Space Flight Center,
. Huntsville, AL). . AlAA, Space Programs and Technologies
Conference, Huntsville, AL, Sept. 25-27, 1990. 8 p.

(AIAA PAPER 90-3840) .

The JOVE (NASA/university Joint Venture in space science)
initiative is a point program between NASA and institutions of
higher education whose aim is to bring about an extensive merger
between these two communities. The project is discussed with
emphasis on suggested contributions of partnership members,
JOVE process timeline, and project schedules and costs. It is
suggested that NASA provide a summer resident research
associateship (one ten week stipend); scientific on-line data from
“space missions; an electronic network and work station, providing
a link to the data base and to other scientists; matching student
support, both undergraduate and graduate; matching summer salary
for up to three faculty participants; and travel funds. The universities
will be asked to provide research time for faculty participants,
matching student support, matching summer salary for faculty
participants, an instructional unit in space science, and an outreach
program to pre-college students. L.K.S.

A91-14161*#  National Aeronautics and Space Administration,
Washington, DC.
COSMOS, AN INTERNATIONAL CENTER FOR ADVANCED
STUDIES
IURII RYZHOV, OLEG ALIFANOV (Moskovskii Aviatsionnyi Institut;
International Center for Advanced Studies COSMOS, Moscow,
USSR), STANLEY SADIN (NASA, Office of Aeronautics, Exploration
and Technology, Washington, DC), and PAUL COLEMAN
(California, University, Los Angeles) IAF, International
Astronautical Congress, 41st, Dresden, Federal Republic of
Germany, Oct. 6-12, 1990. 7 p.
(IAF PAPER 90-507) Copyright

The concept of Cosmos, a Soviet operating center for aerospace
activities, is presented. The main Cosmos participants are the
Institute for Aerospace Education, the Institute for Research and
Commercial Development, and the Department of Space Policy
and Socio-Economic Studies. Cosmos sponsors a number of
educational programs, basic research, and studies of the social
impact of space-related technologies. B.P.

A91-16899
DEMOGRAPHICS OF PRINCIPAL INVESTIGATORS INVOLVED
IN NASA-FUNDED RESEARCH

MARCH 1992

S. ALAN STERN, RONALD KONKEL, and RADFORD BYERLY,
JR. (Colorado, University, Boulder) Space Policy (ISSN
0265-9646), vol. 6, Nov. 1990, p. 350-353. refs
Copyright

This report presents the findings of a study of 2875 principal
investigators identified through a database maintained by NASA's
Office of Space Science and Applications. It was found that there
will be a major ‘retirement wave’ involving the loss of approximately
1200 of these experienced scientists within the next 15 years. A
manpower crisis can apparently only be averted by reversing the
exodus from space science that occurred after the end of the
Apollo program. Author

A91-17001 )

DYNAMICS OF CONTROL SYSTEMS [DINAMIKA SISTEM
UPRAVLENIIA]

V. I. ZUBOV, ED.  Leningrad, lzdatel'stvo Leningradskogo
Universiteta, 1989, 208 p. In Russian. For individual items see
A91-17002 to A91-17009.

Copyright )

Papers are presented on mathematical methods for the analysis
of control systems for technical plants and manufacturing
processes. Particular attention is given to the mechanics of
controlled space flight, the design of automatic control systems,
flexible automated complexes, control applications in biomedical
research, and chemical technology for the production of new types
of materials. B.J.

A91-17645%#

V-22 GOVERNMENT TEST PILOT TRAINER PROGRAM
OVERVIEW

JOHN D. MCGRILLIS and W. RUSTY LOWRY (U.S. Navy, Naval
Air Test Center, Patuxent River, MD) AHS, Annual Forum and
Technology Display, 46th, Washington, DC, May 21-23, 1990,
Paper. 10 p. Research sponsored by the U.S. Navy.

The V-22 Government Test Pilot Trainer (GTPT) was developed
to train government developmental and operational test pilots in
as realistic an environment as possible. The GTPT is the first
simulator to use the generic hardware and software of the Naval
Air Test Center's manned flight simulator (MFS). The MFS uses a
modular simulation design which allows various simulator cockpits
to be switched in and out of any one or two engineering work
stations, a 40 foot diameter fixed base dome, or a six degree of
freedom motion base. The GTPT was developed to use these
assets for V-22 government pilot training. This report presents an
overview of the MFS facility, the V-22 GTPT simulator, and the
training accomplished using the simulator. Author

A91-19109#
THE MIT SPACE GRANT PROGRAM
DANIEL E. HASTINGS (MIT, Cambridge, MA)  AIAA, Aerospace
Sciences Meeting, 29th, Reno, NV, Jan. 7-10, 1991. 3 p.
(AIAA PAPER 91-0035) Copyright

A review is presented of the joint NASA, MIT and aerospace
industry Space Grant Program. The national Space Grant Programs
have been established with the following objectives: (1) to establish
a national network of universities with capabilities and interests in
space and related fields, (2) to encourage cooperative programs
among universities, government and aerospace industry, (3) to
encourage interdisciplinary training, research- and public service
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01 HUMAN FACTORS AND PERSONNEL ISSUES

programs related to aerospace, (4) to recruit and train professionals
for careers in aerospace, and (5) to promote a strong science
mathematics and technology education base from elementary
through university levels. The status of this program at MIT and
how these objectives are being met are discussed. R.E.P.

A91-22305
THE WEIGHT IMPROVEMENT PROCESS AS AN ELEMENT OF
WEIGHT CONTROL )
KELVIN H. KLINK (Boeing Advanced Systems, Seattle, WA)
SAWE, Annual International Conference, 48th, Alexandria, VA, May
22-24, 1989. 30 p.
(SAWE PAPER 1878) Copyright

The Weight Improvement Process presently proposed as an
organizational basis for the dynamic encouragement of weight
control efforts in the course of aircraft design phases emphasizes
the emergence of numerous weight-reduction ideas from
employees through clear recognition by management personnel
of such contributions. Such recognition is enforced through the
issuance of award plaques and cash certificates graded in
accordance with the magnitude of the weight-reduction contribution
made by the employee. Estimates are presented for the costs of
a representative employee recognition system. O.C.

A91-31023
CONCURRENT ENGINEERING - THE CHALLENGE FOR THE
90S
CAROL A. MARLIN (Unisys Corp Blue Bell, PA) and KEVIN M.
SMITH IN: NAECON 90; Proceedings of the IEEE National
 Aerospace and Electronics Conference, Dayton, OH, May 21-25,
1990. Vol. 3. New York, Institute of Electrical and Electronics
Engineers, Inc., 1990, p. 1313-1323. refs
Copyright .
A conceptual framework is presented that aids the generation
of system requirements sufficient to support the concurrent design
activities of avionic engineers, software engineers, knowledge
engineers, human factors engineers, and instructional system
designers. The recommended design approach for concurrent
engineering is given. First, structure the problem comprehensively,
independently of technology, and in such a way as to be
understandable to the design team members. Second, formulate
solution concepts that clearly map to the problem structure. The
problems being encountered in avionics design are discussed. It
is shown that a multifunctional design team the members of which
all work from a common requirements source document could be
a major step in implementing an effective solution. L.E.

A91-34911" National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, CA.
HUMAN FACTORS AND INFORMATION TRANSFER
ALFRED T. LEE (NASA, Ames Research Center, Moffett Field,
CA) IN: Human error avoidance techniques; Proceedings of the
2nd Conference, Herndon, VA, Sept. 18, 19, 1989. Warrendale,
PA, Society of Automotive Engineers, Inc., 1989, p. 43-48.
(SAE PAPER 892607) Copyright

Key problem areas in the management and transfer of
information in the National Airspace System, contributing to human
errors are identified. Information-management aspects supporting
the user's ability to assess prevailing situations accurately with
adequate time to make an informed decision are considered. The
relationship between judgment biases and requirements for
managing weather information is illustrated by examining such
hazardous weather phenomena as microbursts and windshears.
The system of air-ground communication relying almost exclusively
on voice transmissions is discussed, and recommendations in the
areas of communications procedures and technology development
are provided. v.T

A91-34913

AMERICAN AIRLINES’ PILOT HIRING CRITERIA

WILLIAM A. JAMES (American Airlines, Inc., Dallas, TX) IN:
Human error avoidance techniques; Proceedings of the 2nd

2

Conference, Herndon, VA, Sept. 18, 19, 1989. Warrendale, PA,
Society of Automotive Engineers, Inc., 1989, p. 57-59.
(SAE PAPER 892609) Copyright

An approach aimed at enhancements of individual’'s
performance as pilot-in-command as his career progresses to the
captain position is outlined, and characteristics desirable for future
captains, including strong career motivation toward the field of
aviation, ability to solve problems by logical reasoning, mature
personality free from neurotic symptoms, and ability to perform
well under stress are listed. A centralized pilot-selection process
consisting of four phases is described. In phase one, the personnel
department screens applications for basic qualifications; in phase
two, the selected applicants are given a personal interview; in
phase three, a test battery designed for screening applicants for
the desirable characteristics is administered; and in phase four,
the applicants are rank ordered based on a composite score derived
from the various elements of the process. V.T.

A91-49858
IMPLEMENTATION OF NEW TECHNOLOGY - A BOEING
PERSPECTIVE
CHET EKSTRAND (Boeing Commercial Airplanes, Seattle, WA)
IN: Managing the modern cockpit; Proceedings of the 3rd Human
Error Avoidance Techniques Conference, Dallas, TX, Dec. 4, 5,
1990. Warrendale, PA, Society of Automotive Engineers, inc., 1990,
p. 7-13.
(SAE PAPER 902341) Copyright

The last decade has seen the introduction of many
high-technology airplanes into the air transportation system. These
high-tech airplanes have typically brought flight decks with highly
integrated Flight Management Systems and a host of challenges
in terms of effectively utilizing the new technologies. Trammg is
the area that offers the greatest potential for improvement in how
the high-tech flight deck is operated. A system for definition of
knowledge/skill development levels, training medium allocation,
cognitive task definition, and knowledge/skill maintenance interval
analysis, are some of the enhancements proposed in this paper.

Author

A91-49859
IMPLEMENTATION OF NEW TECHNOLOGY - A UNITED
AIRLINE’S PERSPECTIVE
BOB SMITH (United Airlines, Chicago, IL)  IN: Managing the
modern cockpit; Proceedings of the 3rd Human Error Avoidance
Techniques Conference, Dallas, TX, Dec. 4, 5, 1990. Warrendale
PA, Society of Automotive Engineers, Inc., 1990, p. 15-18.
(SAE PAPER 902342) Copyright

The FAA’s Special Federal Aviation Regulation 58, promulgated
on September 26, 1990, allows air carriers to develop unique
pilot-qualification programs independently of prior regulations and
artificial constraints, following a rigorous instructional system-design
process. It is hoped that this emphasis by the new Advanced
Qualification Programs (AQPs) on airline creativity will lead to
superior crew member training. AQPs will be mission-oriented,
proficiency-based, analytically developed, and empirically validated.
AQPs must include cockpit resource management training and
evaluation, line operational simulations, and specialized training
for instructors. O.C.

A91-50999
HUMAN FACTORS FOR PILOTS
ROGER G. GREEN, MELANIE JAMES, DAVID GRADWELL (RAF,
Institute of Aviation Medicine, Farnborough, England), HELEN MUIR
(Cranfield Institute of Technology, England), and ROGER L.
GREEN Research supported by Cranfield Institute of Technology
and RAF. Aldershot, England and Brookfield, VT, Avebury
Technical, 1991, 146 p. refs
Copyright

This handbook attempts to provide a reasonably comprehensive
but concise outline of the available human factors knowledge about
flying in the hope that it will prove useful and interesting to the
practicing pilot. Particular attention is given to the following topics:



basic aviation physiology and health maintenance; basic aviation
psychology; stress, fatigue, and their management; and the social
psychology and ergonomics of the flight deck. B.J.

A91-51025
THE DEVELOPMENT OF TECHNOLOGY FOR COLLECTIVE
TRAINING - SIMNET, A CASE HISTORY
EARL A. ALLUISI (Institute for Defense Analyses, Alexandria, VA)
Human Factors . (ISSN 0018-7208), vol. 33, June 1991, p.
343-362. refs
Copyright

The technical history of simulator networking (SIMNET)
development is summarized, and lessons learned that could
contribute to the success of future efforts to develop training
technologies and systems, particularly for collective training, are
identified. The implications and challenges of SIMNET for the
human factors and training technology communities are
discussed. R.E.P.

N91-12202# Naval Postgraduate School, Monterey, CA.

AN ANALYSIS OF THE EFFECT OF FREQUENCY OF TASK
PERFORMANCE ON JOB PERFORMANCE MEASUREMENT
M.S. Thesis

RICK L. REECE Mar. 1990 69 p

(AD-A225304) Avail: NTIS HC/MF A04 CSCL 05/9

The effect is explored of frequency of performance on the

Congressionally mandated Job Performance Measurement,
- specifically the Marine Corps’ portion of the study. The initial portion
of the project involved the hands-on performance testing of the
infantry specialities. The use is validated of the general technical
(GT) composite of the Armed Services Vocational Aptitude Battery
(ASVAB) test as a predictor of performance in the infantry specialty
and to provide recommendations to revise training priorities. The
approach in analyzing the problem included the following: (1)
computing the correlation between aptitude and performance, then
investigating any degrading or moderating effect that frequency
might have on this relationship; (2) an investigation into the
performance of high aptitude personnel versus low aptitude
personnel across frequency categories; and (3) the relative effect
of frequency on the maintenance of proficiency in each task. The
use was validated of the GT composite as an effective predictor
for hands on performance by performing analysis of variance. An
interesting result was the determination that frequency is the major
predictor for performance based tasks requiring continual practice
for the maintenance of skill levels, while recency is the major
tactor in predicting tasks that are more knowledge based and

require the recall of detailed procedures. GRA .

N91-12208# Dynamics Research Corp., Wilmington, MA.
HARDWARE VERSUS MANPOWER COMPATIBILITY
METHODOLOGY. VOLUME 1: OVERVIEW AND MANAGER'S
GUIDE Final Report, Sep. 1986 - Mar. 1988
DAVID HERLIHY, JANE BONDARUK, GUY NICHOLAS, ROBERT
GUPTILL, and JOHN PARK May 1990 163 p
(Contract MDAS03-86-C-0298; DA PROJ. 2Q2-63007-A-793)
(AD-A225122; ARI-RP-90-19A-VOL-1) Avail: NTIS HC/MF A08
CSCL 05/9

The Army Hardware vs. Manpower (HARDMAN) Comparability
Methodology (HCM) is a six-step process for determining a weapon
system’s manpower, personnel, and training (MPT) requirements.
it provides a structured approach for early MPT estimation based
on comparability analysis, an analytic system that uses knowledge
about similar existing systems and technological growth trends to
project the MPT requirements of proposed new systems. The
HCM’s six interrelated steps are Systems Analysis, Manpower
Requirements Analysis, Personnel Pipeline Analysis, Training
Resource Requirements Analysis, Impact Analysis, and Tradeoff
Analysis. The HCM has been successfully applied to a range of
weapons systems, including air, armor, artillery, infantry, air defense,
command and control, and intelligence systems. The Product
Improvement Program for HCM made major revisions to the existing
HCM Guide. The scope has been expanded to include several
new areas; existing procedures have been revised, refined, and
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clarified; and the entire Guide has been rewritten to achieve greater
clarity, consistency, and completeness. This volume addresses the
planning and conducting of an HCM analysis. Procedures are
provided for determining the analysis scope and estimating the
resources required for the analysis. Preparation of the quality
assurance plan and establishment of the consolidated database
are explained. The relationship between HCM results and various
Army MPT documents is also discussed. GRA

N91-12567#
Research.
THE ENHANCEMENT OF AIR TRAFFIC CONTROL SAFETY
THROUGH PRE-HIRE UNIVERSITY BASED TRAINING
PROGRAMS

BRENT D. BOWEN /n AlAA, Proceedings of the 1990 AIAA/FAA
Joint Symposium on General Aviation Systems p 82-107 May
1990

Avail: NTIS HC/MF A17 ]

A potential means to enhance air traffic control safety through
increased human performance capabilities of the nation's Air Traffic
Controller Work Force is proposed. Research data was gathered
from colleges and universities participating in the Federal Aviation
Administration’s (FAA) Airway Science Program. The Federal
Aviation Administration initiated the Airway Science Program in
1983 to facilitate the development of collegiate education programs
as a means of meeting future FAA manpower needs, primarily in
the area of air traffic control. The FAA realized that it must update
the skill level of its work force to adapt to an increasingly technical
and automated environment. This is a major undertaking in that
the upgrading of this work force will require the attrition of over
45,000 individuals. Currently, 32 institutions of higher education
participate in the Airway Science Program. These institutions
represent many established colleges and universities which offer
aviation educational programs developed by the FAA. Research
data gathered through this study should allow the Federal Aviation
Administration to better understand the potential of the Airway
Science Program to enhance air traffic safety. This program allows
the availability of a means of pre-hire training through a
baccalaureate degree program which stresses technical and
managerial capabilities. This will provide an air traffic control work
force with the increased human performance capabilities which
are required to staff the increasingly difficult systems of our rapidly
developing National Airspace System. Author

Wichita State Univ., KS. Inst. for Aviation

N91-13880# Idaho National Engineering Lab., Idaho Falls. Human
Factors Research Unit. )
THE HUMAN FACTORS OF QUALITY AND QA INR AND D
ENVIRONMENTS
SUSAN G. HILL 1990 9 p Presented at the 17th Annual
Conference of the American Society for Quality Control, Tucson,
AZ, 9-12 Sep. 1990
(Contract DE-AC07-761D-01570) .
(DE91-001913; EGG-M-90048; CONF-9009153-3) Avail: NTIS
HC/MF A02

Achieving quality is a human activity. it is therefore.important
to consider the human in the design, development and evaluation
of work processes and environments in an effort to enhance human
performance and minimize error. It is also important to allow for
individual differences when considering human factors issues.
Human Factors is the field of study which can provide information
on integrating the human into the system. Human factors and
quality are related for the customer of R and D work, R and D
personnel who perform the work, and the quality professional who
overviews the process of quality in the work. DOE

N91-17546# Idaho National Engineering Lab., Idaho Falls.
EXAMINING HUMAN-SYSTEM INTERACTIONS: THE HSYS
(HUMAN SYSTEM) METHODOLOGY

SUSAN G. HILL, JERRY L. HARBOUR, CHRISTOPHER SULLIVAN,
and BRUCE P. HALLBERT .1990 5 p Presented at the 34th
Human Factors Society Conference, Orlando, FL, 8-12 Oct. 1990
(Contract DE-ACO07-761D-01570)
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(DE91-006150; EGG-M-89088; CONF-9010155-4)  Avail: NTIS
HC/MF A01

The human-system methodology (HSYS) is a model-based
methodology developed to examine the many factors which
influence human-system interactions. HSYS is built around a linear
model of human performance, called the Input-Action model, which
describes five sequential steps: Input Detection, Input
Understanding, Action Selection, Action Planning, and Action
Execution. HSYS is structured in an hierarchical tree which presents
a logical structure for examining potential areas where human
performance, hardware or other system components are less than
adequate. The HSYS tree consists of five major branches which
correspond to the five major components of the Input-Action model.
Initial validation was begun by studying accident reports via HSYS
and identifying sources of error. The validation process has
continued with accident investigations in operational settings.

DOE

N91-18099# Human Factors Solutions, Rockville, MD.
FUTURE NORTH AMERICAN A(R TRAFFIC CONTROL
SYNERGY HUMAN FACTORS SOLUTION Final Technical
Report :
PAMELA MYERS Dec. 1989 17 p
(Contract F19628-89-C-0099)
(AD-A229255) Avail: NTIS HC/MF A03 CSCL 17/7

This innovative research effort was proposed in response to
the challenge of integrating the lessons learned in developing the
American and Canadian airspace systems into the ptanning process
for an interoperable, trans-century, North American airspace
system. The intent was to identify opportunities for increasing
efficiencies, reciprocal benefits, and cooperation between the U.S.
and Canada which would result in a proposed functional
organizational matrix. This strawman organization would provide
DoD with a framework for mutual airspace management gains
between the U.S. and Canada. GRA
N91-20997#  Air Force Inst. of Tech., Wright-Patterson AFB,
OH.
AIR FORCE INFORMATION MANAGEMENT (IM): A 1990
SNAPSHOT AND 1995 FUTURE LOOK AT AIR FORCE IM
NEEDS AND PREFERRED EDUCATION/TRAINING -
APPROACHES M.S. Thesis .
RICHARD T. MCGHEE Dec. 1990 192 p
(AD-A229695; AFIT/GIR/LSM/90D-6) Avail: NTIS HC/MF A09
CSCL 05/1

This research investigated 37 training topics which were of

interest to Air Force (AF) information managers, Air Force Specialty
Code 70XX. The topics were grouped into the following seven
information resource related clusters: (1) computer operating
systems, (2) data communications, (3) Air Force Standard Systems
(PDOS, RAMS, and PCIif), (4) information resource management
concepts, (5) AF/IM career field issues, (6) computer hardware,
and finally, (7) computer software. Twenty-four graduates of the
AF Institute of Technology’s (AFIT) Information Resource
Management program were asked to provide their perceptions of
AF information managers (IMs) current (1990) and needed (1995)
knowledge/skill levels on each topic. Telephone interviews with
the respondents indicated that, relative to the 37 topics discussed,
the graduates perceived a significant difference between current
and needed knowledge/skill levels in practically all topic areas.
The respondents also provided recommendations on effective and
practical training methods/approaches for closing knowledge/skill
level gaps. Finally, the graduates provided feedback relative to
the effectiveness of the IRM program. GRA

N91-28028# National Academny of Sciences - National Research
Council, Washington, DC. Office of Scientific and Engineering
Personnel.

RECRUITMENT, RETENTION, AND UTILIZATION OF FEDERAL
SCIENTISTS AND ENGINEERS Final Report, 1 Jul. 1989 - 31
Jul. 1990 :

A. K. CAMPBELL and L. S. DIX Aug. 1990 187 p Sponsored
‘by Carnegie Commission on Science, Technology and Government,

4

NY
(PB91-179366; ISBN-0-309-04330-1; LC-90-62688) Avail: NTIS
HC/MF A09 CSCL 05/1

The report is the resuit of an exploratory study of the
organizational and institutional processes that may affect the ability
of federal government to attract and retain scientists and engineers.
The study -committee conducted a literature review; discussed
relevant issues with Alan T. Watterman Awardees, directors of 22
federal laboratories, and college placement officers; commissioned
papers; and met with representatives of approximately 25 federal
agencies to determine factors influencing recruitment, retention,
and utilization of scientists and engineers; organizational and
decision-making processes that relate to them; and mechanisms
undertaken to maintain a stable work force of scientists and
engineers. The report focuses on the Central Personnel Data File
(CPDF) maintained by the Office of Personnel Management (OPM),
factors affecting the federal government’s ability to recruit and
retain scientists and engineers, specific efforts by OPM and
individual federal agencies to enhance such recruitment and
retention, science and engineering activity undertaken under a
variety of scenarios, and the impact of political appointees on the
fulfillment of federal science and engineering (S&E) work.

’ Author

N91-28096" #
Pasadena.
JPL INITIATIVE ON HISTORICALLY BLACK COLLEGES AND
UNIVERSITIES
LEW ALLEN, PAUL FORTE, JR., and MARTIN H. LEIPOLD /n
Alabama A & M Univ., NASA-HBCU Space Science and Engineering
Research Forum Proceedings p 247-253 1989
Avail: NTIS HC/MF A23 CSCL 05/9

Executive order number 12320 of September. 15, 1981,
established a program designed to significantly increase the
participation of historically black colleges and universities (HBCU’s)
in Federal programs. Because of its geographical remoteness and

Jet Propulsion Lab., California inst. of Tech,,

‘position as a contractor operated center, JPL had not participated

in grant and training programs with the HBCU’s. In recognition of
JPL’'s responsibility to the national commitment on behalf of the
historically black colleges and universities, an initiative with
effective, achievable guidelines and early progress for a better
and more productive interaction between JPL and the HBCU's is
described. Numerous areas of interaction with the historically black
colleges and universities have been identified and are being
inplemented. They have two broad objectives: research interactions
and faculty/student interactions. Plans and progress to date for
each specific area are summarized. Author

N91-28267*# Vitro Corp., Washington, DC.
LAUNCH OPERATIONS MANPOWER YESTERDAY, TODAY
AND TOMORROW
GEORGE OJALEHTO In NASA, Washington, 'Space
Transportation Propulsion Technology Symposium. Volume 3: Panel
Session Summaries and Presentations p 1303-1312  May 1991
Avail: NTIS HC/MF A99 CSCL 22/4

The manpower to accomplish spacecraft launch operations was
analyzed. It seems that the ratio of personne! to launches was
much higher in the beginning of the space program than in later
years. The analysis was performed to see why the operational
efficiency was better then than now and how that efficiency can
be reattained. E.R.

N91-28066# Virginia Polytechnic Inst. and State Univ., Blacksburg.

Management Systems Labs.

A SELECTION TOOL FOR CHOOSING THE BEST

PARTICIPATIVE PROBLEM-SOLVING TECHNIQUE

J. F. KEELING, lil, H. A. KURSTEDT, JR., and J. E. HUGHES

1990 3 p

(Contract DE-FG02-88DP-48058)

(DE91-012421; DOE/DP-48058/T11) Avail: NTIS HC/MF AO1
The primary purpose is to provide managers and group

facilitators with a tool for selecting the best technique(s) to help a

group solve a problem. The selection tool was created by matching



available techniques to problem component examples using a
contour map. The secondary purpose is to. {1) describe (by
example) three components of a problem that requires a group to
solve, and (2) describe available techniques for group problem
solving. DOE

N91-29068#
Falls, ID.
THE HUMAN SIDE OF VALUE ENGINEERING
J. WIXSON and H. J. HEYDT 1991 11 p Presented at the
SAVE International Conference, Kansas City, May 1991
(Contract DE-AC07-761D-01570)
(DE91-012817; EGG-M-30540; CONF-9105167-2) Avail: NTIS
HC/MF A03 .
This paper addresses people, pride and performance and their
interrelationship with the Value Engineering (VE) technique. It
explores the importance of people for the successful application
of the technique. It discusses leadership skills, verbal and
non-verbal communication, team member recognition and
participation, knowledge of right and left brain characteristics and
the part each play in the job plan leading to the successful
integration of philosophy and techniques to creat change and
improve performance. DOE

Edgerton, Germeshausen and Grier, Inc., Idaho

N91-29070# Virginia Polytechnic Inst. and State Univ., Blacksburg.
Management Systems Labs.
HOW TO INCREASE MEETING EFFECTIVENESS AND
EFFICIENCY
M. GRUNAU and H. A. KURSTEDT, JR. 1991 3 p
(Contract DE-FG02-88DP-48058)
(DE91-012420; DOE/DP-48058/T13) Avail: NTIS HC/MF A01

A model is presented which was adapted from control theory
to gain insight into the dynamics of meetings. The system controller
and feedback sensor in the model are related to the role of the
facilitator in meetings. By drawing parallels between the control
theory model and the adapted model for meetings, | came up
with an operational definition of a group facilitator and derived the
following hypothesis: Providing facilitators with information about
group members prior to the meeting will improve their effectiveness
and efficiency in facilitating the meeting. Such information, for
example, could include the group members’ personality types
measured with the Myers-Briggs Type Indicator or their corflict
modes measured through the Thomas-Kilmann Conflict Mode
Instrument. DOE

N91-29071+#
Blacksburg.
WHY ENGINEERS MUST KNOW AND MANAGE
ORGANIZATIONAL CULTURE
H. A. KURSTEDT, JR., L. A. MALLAK, E. M. HOWARD, and P. S.
KURSTEDT 1990 5 p
{Contract DE-FG02-88DP-48058) o
(DE91-012425; DOE/DP-48058/T4)  Avail: NTIS HC/MF A01
The engineering manager's success is being judged more
and more on qualitative measures concerning the human elements
of their work. These new measures require engineers to become
as skilled and at ease with the tools, methods, and techniques
for qualitative issues as they are with more traditional quantitative
tools, methods, and techniques. To achieve success toward these
qualitative measures demands nothing short of a new way of
thinking, indeed a new culture embodying new values and traditions.
Engineering managers must use culture change mechanisms along
with their other management tools so they can better understand
and manage culture. They must view concepts such as just-in-time,
total quality management, and continuous performance
improvement as integral to culture change efforts; these concepts
and corresponding programs require an underlying culture to create
an environment for change. Engineers who want to manage and
change culture and communicate these changes must become
comfortable with hoopla and symbolism to add drama and life to
their words and plans. Engineers must understand the elements
of culture, become eftective communicators, and master the tools,
methods, and techniques of culture change. DOE

virginia Polytechnic inst. and State Univ.,

01 HUMAN FACTORS AND PERSONNEL ISSUES

N91-30042# W.ichita State Univ., KS. Nationa! Inst. for Aviation
Research.
MARKETING FOR COLLEGIATE AVIATION EDUCATION
PHILLIPS W. GOODELL, BRENT D. BOWEN, and MARLA J.
HOLT 1991 34 p
(NIAR-91-18) Avail: NTIS HC/MF A03

The increased reliance on marketing and its ability to solve
pressing concerns has allowed it to overcome its opposition and
become an integral part of higher education. Educational marketing
is a competitive tool which must now be utilized for mere survival
in today’s dynamic world. An educational institution must present
its specialty niche in the marketplace much the same as business.
Marketing offers many advantages other than student recruitment.
Its principles can be applied to the selection of faculty, positioning
within the marketplace (academic rankings) and in the resource
allocation process. Marketing has been successfully applied to
higher education as evidenced by increasing enroliments in a period
of decreasing supply of traditional college age students. Forecasting
student enrollment in a new academic program at a university is
similar to forecasting the demand for a new product or service in
a business environment. Marketing has legitimatized its necessity
and purpose in the academic arena. The application of basic
marketing principles will only enhance the success of collegiate
aviation education programs. Author

N91-30605# Midwest Research Inst., Golden, CO. Solar Energy
Research inst.
SCIENCE PROJECTS IN RENEWABLE ENERGY AND ENERGY
EFFICIENCY
Jul. 1991 130 p
(Contract DE-AC02-83CH-10093)
(DE91-002195; SERI-SP-220-4426) Avail: NTIS HC/MF A07
First, the book is written for teachers and other adults who
educate children in grades K-12. This allows us to include projects
with a variety of levels of difficulty, leaving it to the teacher to
adapt them to the appropriate skill level. Second, the book generally
focuses on experimental projects that demonstrate the scientific
method. We believe that learning the experimental process is most
beneficial for students and prepares them for further endeavors in
science and for life itself by developing skills in making decisions
and solving problems. Although this may appear to limit the book’s
application to more advanced students and more experienced
science teachers, we hope that some of the ideas can be applied
to beginning science classes. In addition, we recognize that there
are numerous sources of nonexperimental science activities in
the field and we hope this book will fill a gap in the available
material. Third, we've tried to address the difficulties many teachers
face in helping their students get started on science projects. By
explaining the process and including extensive suggestions of
resources - both nationally and locally - we hope to make the
science projects more approachable and enjoyable. We hope the
book will provide direction for teachers who are new to experimental
projects. And finally, in each section of ideas, we’ve tried to include
a broad sampling of projects that cover most of the important
concepts related to each technology. Additional topics are listed
as 'one-liners’ following each group of projects. DOE

N91-31988# Sandia Labs., Albuquerque, NM.

IMPROVING MANAGERS’ EFFECTIVENESS

M. R. JAMES 1991 9 p Presented at the IEEE USA’s
Biennial Careers Conference, Denver, CO, 10 Oct. 1991

(Contract DE-AC04-76DP-00789)

(DE91-016405; SAND-91-1784C; CONF-8110171-1)  Avail: NTIS
HC/MF AD2 '

Upward Feedback is a program that gives employees and
opportunity to anonymously provide their manager with feedback
concerning the manager’s job performance. It is an opportunity
for managers to receive confidential feedback evaluating their
implementation of corporate values and management behaviors
as perceived by those who work for them. This feedback can
come from employees who report directly to the manager, that is,
one level below them (referred to as direct reports), or from those
two reporting levels below them (referred to as skip-level reports).

5
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Managers then share information with their employees in feedback
meetings and develop action plans to address areas of concern.
Sandia National Laboratories has developed and implemented an
Upward Feedback Pilot Program and follow up survey. This paper
discussed the program and the lessons learned. DOE

02
MANAGEMENT THEORY AND TECHNIQUES

Includes Management Overviews and Methods, Decision Theory
and Decision Making, Leadership, Organizational Structure and
Analysis, Systems  Approaches, Operations  Research,
Mathematical/Statistical Techniques, Modelling, Problem Solving,
Management Planning.

A91-10019*#  National Aeronautics and Space Administration.
John F. Kennedy Space Center, Cocoa Beach, FL.

A TEST MANAGER’S PERSPECTIVE OF A TEST CONCEPT

- FOR A HEAVY LIFT VEHICLE

JOHN I. PARGEON, JR. (NASA, Kennedy Space Center; USAF,
Operational Test and Evaluation Center, Cocoa Beach, FL) AIAA,
Space Programs and Technologies Conference, Huntsville, AL,
Sept. 25-27, 1990. 6 p.

(AIAA PAPER 90-3557)

The developmment of a test concept is a significant part of
the advanced planning activities accomplished for the Initial
Operational Test and Evaluation (IOT&E) of new systems. A test
concept is generally viewed as a description, including rationale,
of the test structure, evaluation methodology and management
approach required to plan and conduct the IOT&E of a program
such as a new heavy lift launch vehicle system. The test concept
as presented in this paper is made up of an operations area, a
test area, an evaluation area, and a management area. The
description presented here is written from the perspective of one
test manager, -and represents his views of a possible framework
of a test concept using examples for a potential IOT&E of a
heavy lift launch vehicle. Author

A91-10136# '
AN OVERVIEW OF RISK MANAGEMENT TECHNIQUES,
METHODS AND APPLICATION
THOMAS E. SHAW (Lockheed Sanders, Inc., Nashua, NH) AIAA,
Space Programs and Technologies Conference Huntsville, AL,
Sept. 25-27, 1990. 15 p. refs
(AIAA PAPER 90-3767) Copyright

An overview of various approaches, methods, and management
processes associated with the risks of both traditional and extreme
nature is presented. The risk identification and risk analysis steps
of risk management are emphasized. Risk assessment methods
such as probabilistic risk assessment (PRA) and qualitative rating
methods are seen in perspective. The critical importance of the
risk awareness of the program on the part of the téam leadership
and its individual members is emphasized. B.P.

A91-18091
DISCUSSION FORUM - THE EFFECTS OF ELECTRONIC
RECORDKEEPING ON THE HISTORIC RECORD OF THE U.S.
GOVERNMENT
PATRICIA S. ROBERTS and SARAH T. KADEC  Government
Information Quarterly (ISSN 0740-624X), vol. 7, no. 4, 1990, p.
383-387.
Copyright

The National Archives and Records Administration sponsored
a study of the effects of electronic recordkeeping on the historic
record of the Federal government in 1987-1988. The possible
erasing/loss of documents is studied based on an input from
representatives of state governments, professional and trade
associations, business, industry, and academia, solicited for that
purpose and compared with the literature on electronic records. it

6

is concluded that the wuse of technology remains
decentralized/haphazard and that most users of the electronic
records are not aware of their responsibilities. In order to improve
the existing practices, further research is recommended. B.P.

A91-18092
THE FREEDOM OF INFORMATION ACT NEEDS NO
AMENDMENT TO ENSURE ACCESS TO ELECTRONIC
RECORDS
PATTI A. GOLDMAN (Pubfic Citizen Litigation Group, Washington,
DC) Government information Quarterly (ISSN 0740-624X), vol.
7, no. 4, 1990, p. 3839-402. refs
Copyright

The contents and significance of the Freedom of Information
Act (FOIA) are discussed as they apply to access to electronic
information (El). It is pointed out that most disputes that have
arising over the application of the Act to E! concern four FOIA
standards including the definition of 'agency records’; the agency’s
search responsibilities; the agency’s duty to segregate and release
nonexempt partions of a record; and the agency’s obligation to
produce information in a particular form. It is pointed out that the
FOIA establishes principles that aim to minimize burdens upon
agencies while assuring access to information and suggested that
these principles can and should be regularly applied to requests
for El. It is argued that additional legislation to ensure access to
El may prove to be not only redundant but impeditive and that
Congressional energy would be better spent overseeing agency
practices to ensure that access to El is provided to the public in
accordance with the FOIA. L.K.S.

A91-19889
THE CAUSES OF PROJECT FAILURE
JEFFREY K. PINTO (Maine, University, Orono) and SAMUEL J.
MANTEL, JR. (Cincinnati, University, OH) |IEEE Transactions on
Engineering Management (ISSN 0018-9391), vol. 37, Nov. 1990,
p. 269-276. Research supported by the University of Cincinnati.
refs
Copyright

A study was conducted of 97 projects identified as failures by
the projects’ managers or parent organizations. Using the project
implementation profile, a set of managerially controllable factors
are identified as associated with project failure. The factors differed
according to three contingency variables: (1) the precise way in
which failure was defined; (2) the type of project, and (3) the
stage of the project in its life cycle. Implications for project
management and for future research on failed projects are
discussed. The results demonstrated empirical justification for a
multidimensional construct of project failure, encompassing both
internal efficiency and externai effectiveness aspects. The fact
that the critical factors associated with failure depended on the
way in which failure is defined suggests that it is necessary to
know considerably more about how project managers define failure
(and success) and, indeed, how the parent organization makes
judgments on the matter. L.E.

A91-29690#

SYSTEMS MANAGEMENT OF TESTING AS AN INTEGRAL
EFFORT OF TOTAL QUALITY MANAGEMENT

GEORGE J. VLAY (Loral Aerospace Corp., Palo Alto, CA) IN:
Aerospace Testing Seminar, 12th, Manhattan Beach, CA, Mar.
13-15, 1990, Proceedings. Mount Prospect, IL, Institute of
Environmental Sciences, 1990, p. 1, 2.

A91-29692#

ELIMINATING WASTE IN THE TEST PROCESSES

SANDRA J. FRAZELLE (Rockwell International Corp., Seal Beach,
CA)  IN: Aerospace Testing Seminar, 12th, Manhattan Beach,
CA, Mar. 13-15, 1990, Proceedings. Mount Prospect, IL, Institute
of Environmental Sciences, 1990, p. 11, 12.

The management approaches used in an effort to reduce waste
during the testing phase’ of an aerospace manufacturing program
(for the Navstar GPS satellite) are briefly discussed and illustrated
with diagrams and flow charts. Particufar attention is given to the



application of Total Quality Management principles in a process
environment, techniques for acquiring accurate process data in a
timely fashion, and strategies for overcoming employee
resistance. T.K.

A91-29693#
DEVELOPMENT OPERATIONS - A TQM PROCESS
HAROLD CROY and JOHN O. ECKHOLT (Boeing Aerospace and
Electronics, Seattle, WA) IN: Aerospace Testing Seminar, 12th,
Manhattan Beach, CA, Mar. 13-15, 1990, Proceedings. Mount
Prospect, IL, Institute of Environmental Sciences, 1990, p. 13-15.
The application of Total Quality Management (TQM) methods
in an aerospace development program is briefly characterized.
The approach involves the formation of 8-12-member Product
Development Teams; the members have different areas of expertise
but all receive extensive training in such TQM skills as quality
awareness and improvement, process management, statistical
process control, Taguchi methods, team leadership, and
departmental task analysis. The teams are organized before
proposals are submitted, when possible, and are responsibie for
requirements development, design, fabrication, test, delivery and
postdelivery support of the specified product. T.K.

A91-29694#

TOTAL QUALITY MANAGEMENT - WHAT DOES IT MEAN TO
AEROSPACE ENGINEERS?

GEORGE J. THIELEN (USAF, Aeronautical Systems Div.,
Wright-Patterson AFB, OH) IN: Aerospace Testing Seminar, 12th,
Manhattan Beach, CA, Mar. 13-15, 1990, Proceedings. Mount
Prospect, IL, Institute of Environmental Sciences, 1990, p. 17-20.
refs :

This paper outlines the origins and basic principles of the Total
Quality Management (TQM) concept and its significance to
engineers engaged in aerospace design, development and testing.
Drawing on results of a recent AIAA survey, current U.S.
engineering perceptions of TQM and ’quality of engineering design’
are summarized and apparent weaknesses in the process of
product development are identified. Changes in customer quality
expectations and solicitations are also discussed, together with
some recommendations for improving product reliability,
producibility, and value through integrated design, development
and testing activities. Author

A91-30959
PREPARING THE ENTERPRISE FOR TOTAL QUALITY
MANAGEMENT - DEFINING, PLANNING, AND EMPOWERING
ROBERT F. BACHERT (USAF, Wright-Patterson AFB, OH) and
GLEN R. GALLAWAY (Joshua Group, Inc., Beavercreek, OH) IN:
NAECON 90; Proceedings of the IEEE National Aerospace and
Electronics Conference, Dayton, OH, May 21-25, 1990. Vol. 2.
New York, Institute of Electrical and Electronics Engineers, Inc.,
1990, p. 812-818. refs
Copyright

The authors discuss the need for an enterprise to begin the
development of a TQM (total quality management) process by
better understanding its structures, functions, and performance in
the context of a total/integrated operation. From this
knowledge-base the enterprise can set objectives, define strategies,
and plan an effective application of the TQM process and the
use of resources that match an enterprise’s strengths and
weaknesses. The methodology, techniques, and tools for analyzing,
planning, and changing management that empower an enterprise
to effectively apply TQM are presented and discussed. It is noted
that when planning and developing a new enterprise special care
should be taken to design-in TQM. IL.E.

A91-31036*
Washington, DC.

THE NASA TREND ANALYSIS PROGRAM

J. LARRY CRAWFORD (NASA, Trend Analysis Div., Washington,
DC) and ROBERT WEINSTOCK (Vitro Corp., Washington, DC)
IN: 1990 Annual Reliability and Maintainability Symposium, Los

National Aeronautics and Space Administration, -
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Angeles, CA, Jan. 23-25, 1990, Proceedings. New York, institute
of Electrical and Electronics Engineers, Inc., 1990, p. 25-30.
Copyright

The four main areas of the NASA trend analysis program
(problem/reliability, performance, supportability, and programmatic
trending) are defined and illustrated with examples from Space
Shuttle applications. Emphasis is on the programmatic-trending
component of the program and several of the statistical techniques
used. Also described is the NASA safety, reliability, maintainability,
and quality assurance .management information center, used to
focus management attention on key near-term launch concerns
and long-range mission trend issues. 1.E.

A91-31046#

BARRIERS TO TOTAL QUALITY MANAGEMENT IN THE
DEPARTMENT OF DEFENSE

HAL A. RUMSEY and PHILLIP E. MILLER (USAF, Institute of
Technology, Wright-Patterson AFB, OH) IN: 1990 Annual Reliability
and Maintainability Symposium, Los Angeles, CA, Jan. 23-25, 1990,
Proceedings. New York, Institute of Electrical and Electronics
Engineers, Inc., 1990, p. 95-99.

Reliability and maintainability are discussed as subsets of the
assurance sciences. Total Quality Management (TQM) covers all
of the assurance sciences, with significant emphasis on the human
and organizational systems underlying all production processes.
When the Air Force Logistics Command initiated TQM, a number
of challenges had to be overcome to achieve the full potential of
the program. These barriers included a lack of worker motivation,
opposition of existing management, and lack of effective
communication. ) L.E.

A91-31047#

R&M 2000 PROCESS - A CORNERSTONE TO THE TOTAL
QUALITY MOVEMENT :

JAMES F. GUZZI (USAF, Systems Command, Andrews AFB, MD)
IN: 1990 Annual Reliability and Maintainability Symposium, Los
Angeles, CA, Jan. 23-25, 1980, Proceedings. New York, Institute
of Electrical and Electronics Engineers, Inc., 1990, p. 106-108.
refs ’

The U.S. DOD Total Quality Management (TQM) campaign to
support continuous process improvement is discussed. Reliability,
maintainability, and producibility (RM&P) are discussed as key
building blocks of TQM and the continuous quality improvement
of weapon systems. This relationship supports the strategic
importance of R&M 2000 in the TQM movement and clearly
supports the R&M 2000 goals. The strategic relationship of the
R&M 2000 process is reviewed. To demonstrate the conceptual
relationships defined by the R&M 2000 process and TQM, the
R&M quality team concept is used. The R&M quality team concept
is the first TQM initiative to support the R&M 2000 process. The
concept has been successfully used in the design of the C-17A
airlifter. I.E.

A91-39723#
SOME CONSIDERATIONS ON ORGANISING REQUIREMENTS
FOR SYSTEMS MANAGEMENT
R. J. STEVENS (ESA, European Space Research Institute, Frascati,
ltaly) ESA Journal (ISSN 0379-2285), vol. 15, no. 1, 1991, p.
35-48. refs
Copyright

Project management demands a stable, abstract view of the
complete system from beginning to end - for planning, monitoring,
and verification. The methodology should allow manage-
ment-by-exception, providing a clear view of potential
problems is retained. Such a system can only be based on system
requirements, and the management information system must
therefore also be based on requirements. However, requirements
must be thoroughly structured for this approach to be at all possible.
While requirements are most familiar during the early creation and
the last verification stages, their status can be a measure of
progress throughout the whole life cycle of the project. The theory
and practice of using such systems on space-related projects is

7
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covered. This theory has been derived by abstracting and modeling
experience in projects. . Author

A91-40704*#  National Aeronautics and Space Administration. -

Marshall Space Flight Center, Huntsville, AL.
MANAGEMENT OF A CFD ORGANIZATION (N SUPPORT OF
SPACE HARDWARE DEVELOPMENT
L. A. SCHUTZENHOFER, P. K. MCCONNAUGHEY, H. V.
MCCONNAUGHEY, and T. S. WANG (NASA, Marshall Space Flight
Center, Huntsville, AL) IN: AIAA Computational Fluid Dynamics
Conference, 10th, Honolulu, Hi, June 24-27, 1991, Technical
Papers. Washington, DC, American Institute of Aeronautics and
Astronautics, 1991, p. 21-31. refs
(AIAA PAPER 91-1529) Copyright

The management strategy of NASA-Marshall's CFD branch in
support of space hardware development and code validation
implements various elements of total quality management. The
strategy encompasses (1) a teaming strategy which focuses on
the most pertinent problem, (2) quick-turnaround analysis, (3) the
evaluation of retrofittable design options through sensitivity analysis,
and (4) coordination between the chief engineer and the hardware
contractors. Advanced-technology concepts are being addressed
via the definition of technology-development projects whose
products are transferable to hardware programs and the integration
of research activities with industry, government agencies, and
universities, on the basis of the 'consortium’ concept. 0.C.

A91-41692#
THE PROCESS TEAM CONCEPT
AL HAUSSMANN and BOB DEPHILIPPIS (Aerojet, Propulsion Div.,
Sacramento, CA) AIAA, SAE, ASME, and ASEE, Joint Propulsion
Conference, 27th, Sacramento, CA, June 24-26, 1991. 5 p.
(AIAA PAPER 91-2065) Copyright .
The organizational responsibilities and operational aspects of
the Process Team concept are presented. The overall objective
of the Process Team is to reduce the time to complete an operation
or to reduce the span time of a product by utilizing cost-effective
total quality management principles and practices while meeting
customer requirements. Organizations that have properly
implemented this process team concept have achieved improved
quality, safety, cost, and schedule performance while experiencing
improved morale. R.E.P.

A91-42458
AUDITING R&D PLANNING
GEORGE J. TITUS (Temple University, Philadelphia, PA) and
MATTHEW J. LIBERATORE (Villanova University, PA) IEEE
- Transactions on Engineering Management (ISSN 0018-9391), vol.
38, May 1991, p. 171-177. refs
Copyright

A five-step procedure for auditing R&D planning and budgeting
processes is presented. A major difference between this and
standard approaches is the use of a follow-up mail questionnaire
to validate the findings and identify major differences of opinion
which can be addressed during impiementation. The method itself
was developed during the completion of nine case studies and
nearly 100 personal interviews of R&D and business executives.
A series of R&D planning norms are used to direct attention toward
issues which should be addressed during the. audit. An example
of a successful audit which used this five-step procedure is also
presented. The method and ideas presented have and can be
successfully applied to a wide range of industrial research and
engineering organizations. LE.

A91-47775.

IMPLEMENTING A CORPORATE SOFTWARE DEVELOPMENT
METHODOLOGY

SABINO CACUCCI and GLEN HOSACK (Space Software ltalia,
Italy) IN: The management of large software projects in the
space industry; Colloquium, Toulouse, France, Oct. 16-18, 1990,
Proceedings. Toulouse, France, Cepadues-Editions, 1991, p.
287-295. refs

Copyright
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The formation of a European software firm and the software
development methodology that was selected are described, and
specific examples of how this methodology has influenced the
firm’s operations are presented. Consideration is given to the
life-cycle approach, comprehensive system engineering, inspection
and certification, integrated management controls, and structured
software build cycle. Two software development methodologies
are compared. L.M.

A91-48616
THE TRAINING ENTERPRISE - A VIEW FROM THE TOP
ROBERT F. BACHERT, TENNY A. LINDHOLM, and DONALD D.

LYTLE (USAF, Aeronautical Systems Div., Wright-Patterson AF8,

OH)  SAE, Aerospace Technology Conference and Exposition,
Long Beach, CA, Oct. 1-4, 1990. 11 p. refs
(SAE PAPER 901943) Copyright

The Air Force is developing metholodogy for the development
of ’total’ training systems/enterprises. The methodology is based
on the concepts of the systems approach and adaptive evolutionary
systems. This paper discusses these concepts, the methodology,
and their application to the planning, design, and evaluation of
training systems. Areas emphasized include the application of the
Tota! Quality Management, needs/requirements analysis, and the
Instructional Systems Development (ISD) process. Author

A91-54149

RISK MANAGEMENT AT ESA

H. SCHIMROCK (ESA, Risk Management Office, Paris, France)
ESA Bulletin (ISSN 0376-4265), no. 67, Aug. 1991, p. 95-98.
Copyright .

The paper describes the systematic assessment of the risks
within  ESA programs as well as possible remedies and
consequences. Policy applications are described as they relate to
site and infrastructure protection, computer security, liability and
contractual arrangements, and different types of insurance.
Recommendations from the risk-management arena include safety
measures and compliance studies, protections against industrial
espionage, impact assessments related to exposures, and the
protection afforded by insurance. Compfliance with the
recommendations can increase confidence in ESA activities and
protect member countries from unexpected losses and unforeseen
financial requirements. The risk-management organization at the
ESA is a part of the management system and can positively affect
the budget and production of the organization. C.CS.

N91-10048*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, CA.
INDUSTRY LIAISON SECTION IMPLEMENTATION PLAN
STEPHEN LAKOWSKE - Sep. 1990 81 p
(Contract NAS2-11555)
(NASA-CR-177569; A-90303; NAS 1.26:177569) Avail: NTIS
HC/MF A05 CSCL 01C

The Industry Liaison Section is a new function of the
Army/NASA Aircrew-Aircraft Integration (AAAl) Program that is
intended to bridge an existing gap between Government developers
(including contractors) and outside organizations who are potential
users of products and services developed by the AAAI Program.
Currently in its sixth year, the Program is experiencing considerable
pull from industry and other government organizations to
disseminate products. Since the AAAI Program’s charter is
exploratory and research in nature, and satisfying proper
dissemination requirements is in conflict with the rapid prototyping
approach utilized by the design team, the AAAI Program has elected
to create an Industry Liaison Section (ILS) to serve as the Program’s
technology transfer focal point. The process by which the ILS
may be established, organized and managed is described, including
the baseline organizational structure, duties, functions, authority,
responsibilities, relations and policies and procedures relevant to
the conduct of the ILS. Author



N91-10793*# Research Inst. for Advanced Computer Science,
Moffett Field, CA.
THE INTEGRATED SCHEDULING SYSTEM: A CASE STUDY IN
PROJECT MANAGEMENT
PETER C. BISHOP, DAVID B. LEARNED, and CISSY A. YOES
Oct. 1989 117 p
(Contract NCC9-16)
(NASA-CR-187261; NAS 1.26:187261) Avail: NTIS HC/MF A06
CSCL 05A

A prototype project management system was developed for
the Level Il Project Office for the Space Station Freedom. The
main goal was to establish a framework for the Space Station
Project Office whereby Project and Office Managers can jointly
establish and review scheduled milestones and activities. The
objective was to assist office managers in communicating their
objectives, milestones, schedules, and other project information
more .effectively and efficiently. Consideration of sophisticated
project management systems was included, but each of the
systems had limitations in meeting the stated objectives.  Author

N91-10794*# Research Inst. for Advanced Computer Science,
Moffett Field, CA.
APPLIED TECHNOLOGY CENTER BUSINESS PLAN AND
MARKET SURVEY
ROBERT F. HODGIN and ROBERTO MARCHESINI 1990
68 p
(Contract NCC9-16)
(NASA-CR-187259; NAS 1.26: 187259) Avail: NTIS HC/MF A04
CSCL 058

Business plan and market survey for the Applied Technology
Center (ATC), computer technology transfer and development
non-profit corporation, is presented. The mission of the ATC is to
stimulate innovation in state-of-the-art and leading edge computer
based technology. The ATC encourages the practical utilization of
late-breaking computer technologies by firms of all variety.

‘ Author

N91-11596# Defense Logistics Agency, Alexandria, VA.
DEFENSE LOGISTICS AGENCY INFORMATION RESOURCES
MANAGEMENT (IRM) NEAR-TERM PLANNING DOCUMENT FY
1990-1992
May 1990 226 p
(PB90-238494) Avail: NTIS HC/MF A11  CSCL 05B

The document was prepared to provide Information Resources
Management (IRM) program direction and to serve as a baseline
for development of the Defense Logistics Agency (DLA) IRM Five
Year Plan. It is a decision document which reflects the objectives
and strategies of the IRM program and is the cornerstone on
which all other IRM planning, resourcing and acquisition documents
are based. The document is organized into chapters dealing with
the major segments of DLA IRM activities such as automated
information systems (AISs) and technology. Taken together they
represent both the IRM program vision of the future and near-term
projects that are the building blocks that will make that future
vision a reality. . GRA

N91-12386# Navy Personnel Research and Development Center,
San Diego, CA.
READINGS ON MANAGING ORGANIZATIONAL QUALITY Final
Report, Apr. - Nov. 1989
NIDA BACKAITIS, ed. (University of Southern California, Los
Angeles.) and HAROLD H. ROSEN, ed. May 1990 327 p
Sponsored by Office of the Under Secretary of the Navy,
Washington, DC
(AD-A224888, NPRDC-TN-90- 19) Avail: NTIS HC/MF A15
CSCL 05/1

New management philosophies are examined which are helping
to bring about the transformation of American industry and that
are enabling firms to meet competitive challenges successfully
with novel strategies. The new management philosophy is based
on assumptions that better reflect the ground rules of today’s
global economy than do_the assumptions upon which much of
current management practlce is based. The role is emphasized of
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leadership at various ievels of the organization in bringing about
effective organizational response to the new competitive challenge.
It describes changes in policies, in organizational structure, in the
management of relationships with customers and suppliers, and
in the management of relationships within organizations that will
help them to create and sustain competitive advantage. GRA

N91-12387# Defense Logistics Analysis Office, Alexandria, VA.
TQM TOOLS AND STUFF: THE INDOCTRINATION OF
TYRONE NEWBLOOD
Jun. 1980 57 p )
(AD-A225208) Avail: NTIS HC/MF A04 CSCL 05/1

This booklet is essentially a reprint of the Rome Air Development
Center’s Basic Training in TQM (Total Quality Management)
Analysis Techniques. Thanks to the kind permission of Mr. Anthony
Coppola, the author of the booklet, the DLA TQM office has been
able to make very minor changes to his work to put a logistics
flavor in this version . ) GRA

N91-14075 Texas Univ., Austin.

INFORMATION SYSTEMS SUPPORTED END-USER
INTERACTION: IMPACTS ON INTER- AND
INTRA-ORGANIZATIONAL CONNECTIVITY AND
COOPERATIVE BEHAVIOR Ph.D. Thesis

FRANCIS WOOMIN WU 1989 250 p

Avail: Univ. Microfilms Order No. DAS017007 .

An Executive Information Systems Leadership Model is
proposed with emphasis on executive involvement in facilitating
internal and external connectivity .and interactivity to achieve
organizational and social integration. Four components of this
leadership models are explained: (1) cooperative culture; (2)
multi-dimensional social structure; (3) motivation for communication
across groups; and (4) catalysts which stimulate collective action.
Four hypotheses are derived from this mode! to propose the
integrative role of the executive and its interaction with information
technology. These four hypotheses are tested in all cases with
substantial empirical support. The integrative role of the executive
information systems leadership, the dynamics of social interaction
within and across organizations, and the changes in organizational
and social connectivity, participative culture, and cooperative
behavior are examined to better understand the impacts of end-user
computing from organizational and social integration perspective.

Dissert. Abstr.

N91-14891 Pittsburgh Univ., PA.
STRATEGIC UTILIZATION OF INFORMATION RESOURCES: A
CONTINGENCY APPROACH Ph.D. Thesis
RAJIV SABHERWAL 1989 249 p
Avail: Univ. Microfilms Order No. DA9019380

The strategic utilization of information resources, an important
but little researched area, is investigated using an information
system application as the unit of analysis. The research model
includes three levels of the environment (industry, organizational,
and information system), the application’s characteristics, the
decision-making process preceding the application, and the
application’s success. Hypotheses were proposed for the
relationships among these dimensions, using three reference
disciplines-strategic ~ decision-making,  organizational  buying
behavior, and innovation adoption. Questionnaire data from 85
senior executives (19.02 percent response rate) of Fortune 1000
companies were analyzed. The analysis supports most research
hypotheses as well as the overall model, except the hypotheses
concerning the relationship between the environment and the
application’s characteristics. Hierarchical cluster analysis, used to
develop an empirical taxonomy of the decision-making processes,
produced five clusters-planned, IS influenced, user-influenced, fluid,
and incremental. Discriminant analysis showed that the
environmental characteristics  discriminate  between these
decision-making process clusters-the environment correctly -
classified the decision-making process in 49.38 percent cases.
The cluster means for the environmental characteristics, and the
application’s characteristics and success, were compared to
examine the differences among the five clusters. Having
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systematically utilized knowledge from several reference disciplines,
this empirical research on strategic utilization of information
resources should help practice and provide a useful foundation
for future research. Dissert. Abstr.

N91-15225# Tsukuba Space Center, Ibaragi (Japan).
MANAGEMENT AND OPERATION OF ENVIRONMENTAL TEST
FACILITY COMPLEX )
T. OKUDA, M. TSUCHIYA, K. NOZAWA, T. YOSHIDA, K. TOMITA,
and M. KINOSHITA (Advanced Engineering Services Co. Ltd.,
Isukuba City, Japan ) In ESA, International Symposium on
Environmental Testing for Space Programmes: Test Facilities and
Methods p 95-98  Sep. 1990
Copyright Avail: NTIS HC/MF A23 ‘
The Spacecraft Integration and Test Building (SITE) was built
by the National Space Development Agency of Japan (NASDA) in
1989, and is designed to perform developmental tests on future
use large scale test objects such as large satellites which would
be launched by H-2 rockets, space stations, space planes and so
on. Many kinds of facilities are confined to one building with a
fully sufficient test area which results in high test performance
and parallel test plans availability. The operation and management
of the SITE: building and facilities are collectively controlled from
an operation and control room. Test operations are carried out by
contractors and supervised by NASDA to ensure safety and
reliability. The management and operation of SITE are describggA

N91-17831# Institute for Defense Analyses, Alexandria, VA.
A SURVEY OF TOTAL QUALITY MANAGEMENT (TQM)
RESOURCE CENTERS Final Report _
JAMES LESTER and SARAH H. NASH Mar. 1930 59 p
(Contract MDA903-89-C-0003)
(AD-A229218; AD-E501310; IDA-D-745)
CSCL 05/1

This document describes a study of various models of Total
Quality Management Resource Centers that have been established,
and is intended to assist in the development of a design for a
Department of Defense (DoD) TQM Resource Center. The Institute
for Defense Analyses (IDA) surveyed eight organizations with TQM
Resource Centers for their designs and operations. While a precise
set of organizations models did not emerge from the data collected,
three critical design issues did: the level of activity, the degree of
centralization, and the philosophy of operation. Moreover, the data
from the study did not argue for or against the establishment of a
DoD TQM Resource Center, nor was IDA asked to make this
determination. Although the organizations surveyed have
successfully used TQOM Resource Centers to improve quality, at
least two organizations who were winners of the prestigious
Baldrige Award for Quality did not invest in TQM Resource Centers.
Further study is required by the DoD to determine whether a DoD
TQM Resource Center is needed and who its customers would
be. GRA

Avail: NTIS HC/MF A04

N91-19954# Royal Military Coll. of Science, Shrivenham

England).
SI'HE IMP)ACT OF THE NEW MANAGEMENT STRATEGY ON .
SENIOR OPERATIONAL COMMANDERS AT GROUP LEVEL
WITHIN ROYAL AIR FORCE STRIKE COMMAND M.S. Thesis
J. MCHALE Dec. 1989 151 p B '
(REPT-89SDM/MCHALE/03-MDA; ETN-91-98856) Copyright
Avail: NTIS HC/MF A08

The government’s introduction of a financial management
initiative has affected the way ail government departments do
business. The Ministry of Defence for its part is introducing a new
management strategy to meet the objectives of the aforementioned
initiative. A study which examines how this strategy will be
implemented within the Royal Air Force Strike Command group
structure is presented. A methodological approach is adopted to
analyze how the groups currently operate. Some consideration is
given as to how the groups will need to operate when the new
management strategy is implemented in April 1992. A number of
alternative options for changing the organizational structure of the
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Command under the strategy are offered. They are considered
from both a theoretical and practical viewpoint before an option is
proposed. The implementation of the proposed option is
discussed. : : ESA

N91-20067# Federal Aviation Administration, Washington, DC.
Aviation System.

CAPITAL INVESTMENT PLAN

Dec. 1990 345 p

Avail: NTIS HC/MF A15 .

This is the Federal Aviation Administrations (FAA) first annual
aviation system capital investment plan (CIP). The CIP describes
the policies and strategies that the FAA will pursue in addressing
key concerns of the National Airspace System (NAS). The plan
addresses safety, efficiency, traffic demands, aging equipment and
facilities, and airspace use. It creates a foundation for evolution
of the existing NAS through use of new technologies and
development of new products obtained from continuing research.
The following topics are covered: (1) a summary of the overall
plan; (2) remaining- original NAS plan projects; (3) requirements
that expand, relocate, or consolidate existing facilities/equipment;
(4) projects that refurbish structures, replace obsolete equipment,
or relocate facilities to maintain service, improve effectiveness, or
reduce cost; (5) projects that support logistics, provide for personnel

_training, and manage the information and human resource aspects

of NAS modernization; and (6) new projects which, if implemented,
are expected to add significant new capabilities to the NAS.
- Author

N91-20982# Defense Logistics Agency, Alexandria, VA.
Operations Research and Economic Analysis Office.
MULTIPLE FORECASTING TECHNIQUES Final Report
BENEDICT C. ROBERTS Dec. 1990 56 p
(AD-A230600; DLA-91-P90053) Avail: NTIS HC/MF A04 CSCL
05/1

The Defense Logistics Agency (DLA) currently employs the
Standard Automated Material Management System (SAMMS) under
a mode which forecasts demand for all quarterly forecast demand
(QFD) items through the use of a single forecasting technique.
This approach for these QFD items has been shown in previous
analysis to result in long term forecasting errors. The result of
these errors in forecasts is that DLA has consistently maintained
higher safety levels which has contributed to the presence of
excess on-hand stocks. Consequently, the overall thrust of this
analysis has been to enhance the forecasting methodology of
SAMMS. by exploring alternative forecasting techniques which
would have the potential to enhance the accuracy of long term
forecasts. The project has succeeded in the development of a
multiple forecasting methodology which has the capability to select
the most appropriate forecasting technique for each QFD item. .

GRA

N91-22195* #
Pasadena. .
FLIGHT MISSION CONTROL FOR MULTIPLE SPACECRAFT
ROBERT-E. RYAN /n ESA, Ground Data Systems for Spacecraft
Control p 37-41  Oct. 1990 Sponsored by NASA, Washington
Copyright Avail: NTIS HC/MF A99 CSCL 09/6

A plan developed by the Jet Propulsion L aboratory for mission
control of unmanned spacecraft is outlined. A technical matrix
organization from which, in the past, project teams were formed
to uniquely support a mission is replaced in this new plan. A cost
effective approach was needed to make best use of limited
resources. Mission control is a focal point operations and a good
place to start a multimission concept. Co-location and sharing
common functions are the keys to obtaining efficiencies at minimum
additional risk. For the projects, the major changes are sharing a
common operations area and having indirect controi of personnel.
The plan identifies the still direct link for the mission control
functions. Training is a major element in this plan. Personnel are
qualified for a position and certified for a mission. This concept is
more easily accepted by new missions than the ongoing
missions. : ESA

Jet Propulsion Lab., California Inst. of Tech.,



N91-22267" # Jet Propulsion Lab., California Inst. of Tech.,
Pasadena.
OPERATIONS ENGINEERING: TIME FOR A NEW PARADIGM
ESKER K. DAVIS and WILLIAM N. JENSEN /n ESA, Ground
Data Systems for Spacecraft Control p 489-492 Oct. 1990
Sponsored by NASA, Washington
Copyright  Avail: NTIS HC/MF A99 CSCL 12/2

Operations engineering, a new approach to operational
-effectiveness and efficiency, is described. It is engineering for
operations excellence, a bona fide engineering effort focused on
the operations phase, but functioning throughout the entire system
life cycle. The main_objective of operations engineering is
productivity: built in productivity, not just the 'make it more
productive’ type of enhancement that usually occurs after complex
systems become operational. Operations engineering designs and
integrates people, processes, procedures, hardware, software, and
facilities to perform in the most effective and efficient manner,
continually improving the technology of operations and enhancing
desirable operational attributes. Like systems engineering,
operations engineering has its own domain, with characteristics,
attributes, functions, and responsibilites. Some of the

characteristics of this field of research are summarized. ESA

N91-24463*#  Center for Space and Advanced Technology,
Fairfax, VA.
MICROGRAVITY STRATEGIC PLANNING EXERCISE Final
Report
RICHARD HALPERN, JIM DOWNEY, and HAROLD HARVEY 15
Apr. 1991 109 p
(Contract NAS8-38669)
(NASA-CR-184167; NAS 1.26:184167) Avail: NTIS HC/MF A06
CSCL 22/1

The Center for Space and Advanced Technology supported a
planning exercise for the Microgravity Program management at
the Marshall Space Flight Center. The effort focused on the status
of microgravity work at MSFC and elsewhere with the objective of
preparing a goal-oriented strategic -planning document which could
be used for informational/brochure purposes. The effort entailed
numerous interactions and presentations with Field Center
programmatic components and Headquarters  personnel.
Appropriate material was consolidated in a draft format for a MSFC
Strategic Plan. Author

N91-24599*#  National Aeronautics and Space Administration.
Marshall Space Flight Center, Huntsville, AL.
AN EVALUATION OF THE TOTAL QUALITY MANAGEMENT
IMPLEMENTATION STRATEGY FOR THE ADVANCED SOLID
ROCKET MOTOR PROJECT AT NASA'S MARSHALL SPACE
FLIGHT CENTER M.S. Thesis - Tennessee Univ.
HARRY F. SCHRAMM and KENNETH W. SULLIVAN May 1991
120 p
(NASA-TM-103533; NAS 1.15:103533) Avail: NTIS HC/MF A06
CSCL 14/4

An evaluation of the NASA’s Marshall Space Flight Center
(MSFC) strategy to implement Total Quality Management (TQM)
in the Advanced Solid Rocket Motor (ASRM) Project is presented.
The evaluation of the implementation strategy reflected the Civil
Service personnel perspective at the project level. The external
and internal environments at MSFC were analyzed for their effects
on the ASRM TQM strategy. Organizational forms, cultures,
management systems, problem solving techniques, and training
were assessed for their influence on the implementation strategy.
The influence of ASRM's effort was assessed relative to its impact
on mature projects as well as future projects at MSFC. Author

N91-24639# Rolls-Royce Ltd., Derby (England).

A ROLE MODEL FOR QUALITY MANAGEMENT IN FINITE

ELEMENT ANALYSIS

JOHN BARLOW /n AGARD, Analytical Qualification of Aircraft

Structures 12 p . Apr. 1991

Copyright Avail: NTIS HC/MF A08; Non-NATO Nationals requests

available only from AGARD/Scientific Publications Executive
Many engineering companies use a quality management system
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to ISO 9001 as a means of controlling quality and standards in
their products and operations. The National Agency for Finite
Element Methods and Standards has recently issued a quality
systems supplement on the application of 1ISO 9001 to the use of
finite element analysis in the design and validation of engineering
products. A role model is presented for a quality system designed
to fulfill the requirements of that document. Quality aspects of the
following topics are covered: management of the analysis operation;
acquisition;- development and verification of software; qualification
and documentation of analysis methods; project analysis; and
education and training of personnel. Comments are included, based
on experience of implementing finite element quality procedures.
Author

N91-25900# Technische Univ,, Delft (Netherlands).
PROFILES IN MANAGEMENT: RELATIONS IN THE MARKET
AND BUSINESS PLACE Ph.D. Thesis
WILLEM GERRIT MONHEMIUS 1990 305 p
(ETN-91-99436) Avail: NTIS HC/MF A14

The control of business systems is addressed. This is seen
against a background of a society in continual flux. The aspects
that play a role in this respect are investigated, not as independent,
unconnected elements, but in their mutual refation. No common
tenet was found and reasons for this are given. The aim is to
unfold the problems and indicate the passage from
entrepreneurship to running a company on full stream. It is found
that on the basis of experience, the heads of small companies,
who have had practice at their schools, often have a more
businesslike attitude and frame of mind than those who have -

followed an appropriate training. ESA

N91-26993# Air Force Systems Command, Griffiss AFB, NY.
A ROME LABORATORY GUIDE TO BASIC TRAINING IN TQM
ANALYSIS TECHNIQUES
ANTHONY COPPOLA Mar. 1991 57 p
{Contract AF PROJ. 9993)
(AD-A233855; RL-TR-91-29) Avail: NTIS HC/MF A04 CSCL
05/1

Totai Quality Management (TQM) is a DoD mmatlve for
continuously improving performance at every level, in every area
of DoD responsibility. Implementing this philosophy will require a
cultured change in the defense community. It will also require the
intelligent use of appropriate analysis techniques. This report
describes the basic analytical tools used in TQM: Process flow
charts, Ishikawa charts, Statistical process control, Histograms,
Pareto diagrams, Scattergrams and the Shewhart cycle. For easier
comprehension, a mythical scenario is used in which the tools
are introduced to a willing, but untrained, manager (and to the
reader) by a TQM specialist. GRA

N91-27188# Joint Publications Research Service, Arlington, VA.
US EXPERIENCE CITED TO URGE CHANGE IN SPACE
PROGRAM MANAGEMENT
VLADIMIR TEREKHOV In its JPRS Report: Science and
Technology. USSR: Space p 59-62 7 Feb. 1991 Transl. into
ENGLISH from Sovetskaya Rossiya (Moscow, USSR), 22 Aug.
1990 p 2
Avail: NTIS HC/MF A05

The following subject areas are covered: comparison of Soviet
and American space programs; NASA programs; cost estimates;
space communication systems; budgeting of scientific programs;
space program and national defense; and space policies in the
U.S.S.R. Author

N91-28024# Institute for Defense Analyses, Alexandria, VA.
CONCURRENT ENGINEERING TEAMS. VOLUME 1: MAIN
TEXT
KAREN J. RICHTER and DAVID A. DIEROLF Nov. 1990 56 p
(Contract MDA903-89-C-0003)
(AD-A236093; IDA-P-2516-VOL-1; IDA/HQ-90:-36607;
AD-E501383) Avail: NTIS HC/MF A04 CSCL 05/1

Specific concurrent engineering practices vary among
organizations. There are, however, various management practices
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]

that appear to work well for most organizations. This paper presents’

the reader with specific, useful examples from several -defense
contractors illustrating how multifunctional concurrent engineering
teams are being organized and managed and how concurrent

engineering team meetings are conducted and supported. The'

types of computer support that could be used to enhance the
efficiency and effectiveness of concurrent engineering team
meetings are identified. The general findings are that there exists
a direct relationship between total quality management (TQM) and
concurrent  engineering, and that many applications of
computer-aided group probleém solving are possible and practical
today for the concurrent engineering team meetings. Areas
identified for additional research are the documentation of the
decision process and rationale during the product and process
definition, the capturing of lessons - learned during the
implementation of concurrent engineering, and the performance
evaluation and training of team members. GRA

N91-28026*#  National Aeronautics and Space Administration,
Washington, DC.

ISSUES IN NASA PROGRAM AND PROJECT MANAGEMENT
FRANCIS T. HOBAN, ed. 1991 62 p

(NASA-SP-6101(04); NAS 1.21:6101(04)) Avail: NTIS HC/MF
AO4 GCSCL 05/1 : -

This volume is the third in an ongoing series on aerospace
project management at NASA. Articles in this volume cover the
attitude of the program manager, program control and performance
measurement, risk management, cost plus award fee contracting,
lessons learned from the development of the Far Infrared Absolute
Spectrometer (FIRAS), small projects management, and age
distribution of NASA scientists and engineers. A section on

resources for NASA managers rounds out the.publication.
. Author

N91-28039# Defense Logistics Agency, Alexandria, VA.
INFORMATION RESOURCES MANAGEMENT ENVIRONMENT
VISION AND PRESCRIPTION, VERSION 1.1
ROBERT J. KNEZ Apr. 1991 83 p-
(AD-A236846) Avail: NTIS HC/MF A05 CSCL 12/7

This paper outlines a vision for DLA’s IRM environment in the
mid-1990s and beyond. It prescribes a re-engineered data, process,
technology, and organizational environment intended to facilitate
sharing of data, manufacturing of information systems components
and the assembly of applications to a customer’s order. lts tenets

are achieved through a single image corporate data model of .

subject data bases, business process foundation modules, design
to the State-of-the-Contract technology policy, extensive use of
information engineering and repository methodology, central
development and maintenance of application components,
distributed application assembly, open systems, and cooperative
processing. It recognizes the need to make several paradigm shifts
and prescribes alternative migration strategies including fresh start
and cross model resolution evolutionary approaches. GRA

N91-28263*#  National Aeronautics and Space Administration,
Washington, DC. :
LESSONS LEARNED AND THEIR APPLICATION TO
PROGRAM DEVELOPMENT AND CULTURAL ISSUES
GILBERT L. ROTH In its Space Transportation Propulsion
Technology Symposium. Volume 3: Pane! Session Summanes and
Presentations p 1261-1276 May 1991
Avail: NTIS HC/MF A99 CSCL 22/2

The knowledge used today is contained in an untold number
of technical and manageria! handbooks. This knowledge is derived
from the known strengths and weaknesses experienced during
the execution of programs and projects that are being used today.
The purpose is to stir up thought, not on specific experiences,
but on implementation of lessons learned from these
experiences. B.G.

N91-28268*#  National Aeronautics and Space Administration,

Washington, DC.
MAJOR SYSTEM ACQUISITIONS PROCESS (A-109)

12

C. SARIC  /n its Space Transportation Propulsion Technology
Symposium.  Volume 3: Panel Session Summaries and
Presentations p 1313-1323 May 1991
Avail: NTIS HC/MF A99 CSCL 05/1 i

The Major System examined is a combination of elements
(hardware, software, facilities, and services) that function together
to produce capabilities required to fulfill a mission need. The system
acquisition process is a sequence of activities beginning with
documentation of mission need and ending with introduction of
major system into operational use or otherwise successful
achievement of program objectives. It is concluded that the A-109
process makes sense and provides a systematic, integrated
management approach along with appropriate management level
involvement and innovative and 'best ideas’ from private sector in
satisfying mission needs. Author

N91-29067#
Blacksburg.
EXPERIENCE IN DESIGNING AND USING A FLAT
STRUCTURE IN A MULTI- PROJECT RESEARCH
ORGANIZATION
H. A. KURSTEDT, JR., E. J. GARDNER, and T. B. HINDMAN,
JR. 1990 5p
(Contract DE- FG02-880P-48058)
(DES1-012427; DOE/DP-48058/T6) Avail: NTIS HC/MF AO1

In early 1986, the organization of the Management Systems
Laboratories {(MSL) was changed from a standard matrix to a flat
organization. The flat organization contributed more negative
influences on the organization and .its goals than positive ones.
One year later, the flat organization was changed to a standard
hierarchy and most negative influences were overcome. Before,
during, and after the flat organization, MSL saw significant growth
in funding and in its resource needs. This paper is an account of
an experience with a type of flat organization, why the change to
that organization, what worked and what didn’t, why a change
away from that organization, what was learned from the experience,

Virginia Polytechnic Inst. and State Univ.,

_and what would be recommended for research organizations

considering flat organizations. DOE

N91-29069+# Virginia Polytechnic Inst. and State Umv Blacksburg
Management Systems Labs.
STRUCTURED MEETING TECHNIQUES IDENTIFY
EMERGENCY MANAGEMENT ISSUES PRACTITIONERS
REALLY WANT TO SEE ADDRESSED
G. E. RUBERG and J. F. KEELING, Il Feb. 1991 10p -
(Contract DE-FG02-88DP-48058; DE-FC06-87CH-10343)
(DE91-012414; DOE/DP-48058/T9) Avail: NTIS HC/MF A02
Emergency Management (EM) researchers need a proactive
and systematic approach.for obtaining research topics practitioners
really want to see addressed. Because of the inter-disciplinary
nature of EM, traditional research hasn't provided practitioners
with the information and management tools they can readily use.
Furthermore, because historically EM practitioners haven’t been
academically oriented, they haven’t been inclined to make use of
the research provided. It is feit that this is changing as evidenced
by such activites as an increased emphasis on professional
standards and training: one example is the National Coordinating
Council on Emergency Management’'s -project to develop
professional standards for emergency managers. The method adds
another link to the connection between research and practice to
better meet the needs of emergency managers. Three structured
meeting techniques are introduced that can be used to determine
EM issues practitioners really want to see addressed. The benefits
of using these techniques are listed and recommendations are
provided for research based on three applications of the
techniques. ] DOE

N91-29843# Army Strategic Defense Command, Huntsville, AL.
MANAGEMENT OF VARIATION AND TQM Final Report
WILLIAM E. HUGHES, JR. Jul. 1981 35 p
(AD-A238399) Avail: NTIS HC/MF A03 CSCL 12/3

Variation has been studied by statisticians and scientists for
decades. Although variation is not a new concept, what is new is



. the awarengss that variation affects everyday activities in the
workplace. Modern man is plagued with variation problems ranging
from raw materials to finished products and services. No matter
how precise our methods of producing products and providing
services becomes, there will always be some degree of variation.
Today's thrust toward the Total Quality Management (TQM)
concept will include the understanding of variation. in fact, the
concept of variation may be analyzed in each of Deming’s 14
points. Future variation issues will include the understanding and
management of people. GRA

N91-30979#  Government-Univ.-Industry Research Roundtable,
Washington, DC.
SUMMARY OF INTERIM REPORTS SUBMITTED BY GRANTEE
ORGANIZATIONS PARTICIPATING IN THE FEDERAL
DEMONSTRATION PROJECT
A. SCANLEY and W. SELLERS 1 Oct. 1990 22 p
(Contract DE-FG05-89ER-75498)
(DE91-013938; DOE/ER-75498/7) Avail: NTIS HC/MF A03

The Federal Demonstration Project (FDP) is a cooperative
effort among 28 academic institutions, a private research institute,
and 11 federal agencies to increase research productivity by
eliminating unnecessary administrative procedures and by
streamlining and standardizing needed controls. The
Government-University-Industry Research Roundtable serves as a
logistical center, a neutral convener for discussion of issues
affecting the FDP, and as a catalyst for the implementation of
procedures successfully demonstrated the FDP. The FDP is an
outgrowth of the earlier Florida Demonstration Project. The most
successful of the procedures demonstrated in Florida
(carry-forward, rebudgeting, pre-award costs, and no-cost
extension) have been approved for use nationwide by all research
sponsoring federal agencies. These " expanded authorities” are
also the core of the terms and conditions that apply to grants
issued under the current FDP. As new demonstrations are
developed under the FDP, they are added to the core terms and
conditions. Four-demonstrations have been implemented under the
Federal Demonstration Project: Non-Competing Renewals in July
1989; Equipment Screening in April 1990; Documentation and
Allocation Standard in July 1990; and Rights-in-Data in July 1990.
A fifth demonstration, dealing with representations and
certifications, was announced in July 1989 but withdrawn that
September. Others are in the development stage. As required by
the letter of agreement that formalizes participation in the FDP,
each of the participating grantee organizations has submitted in
interim report that describes the steps taken to implement the
FDP and the impact of the FDP on the organization. DOE

N91-30984# Naval Sea Systems Command, Washington, DC.
PROCEEDINGS OF THE 28TH ANNUAL TECHNICAL
SYMPOSIUM ON ACHIEVING TECHNICAL AND
MANAGEMENT EXCELLENCE
J. JOHNSTON, D. OCOLMAN, and C. MATHAI 1891 257 p
Symposium held in Arlington, VA, 11 Apr. 1991
(PB91-189134) Avail: NTIS HC/MF A12 CSCL 05/1

The following topics are covered: (1) an affordability focus on
the Shipbuilding and Conversion, Navy (SCN) funds; (2) systems
engineering in ship design; (3) combat systems engineering
process; (4) the effects of confined water operation on ship
performance; (5) video enhanced Ship Energy Conservation Assist
Team (SECAT) Program; (6) quality ship service power with an
integrated diesel electric propulsion plant; (7) electromagnetic
interference; (8) damage control as the last line of defense and
guardian .ot sustained mission capability; (9) probabilistic ship
structural design; (10) naval shipyard corporate operations strategy
and plan; (11) improving the naval ship design, acquisition, and
construction process; (12) sea systems modification -and
modernization by modularity (SEAMOD); (13) hazardous material
and hazardous waste management within the Navy; (14)
computer-aided acquisition and logistics management system, (15)
why engineers don’t understand logistics; (16) operational use of
low level white lighting; and (17) the FFG61 prototype digital
technica! library. . GRA
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N91-31008# Helsinki Univ. of Technology, Espoo (Finland).
Faculty of Information Technology.
FORM-BASED APPROACH TO DISTRIBUTED COOPERATIVE
WORK Ph.D. Thesis
HEIKKI HAEMMAEINEN  Helsinki, leand Finnish Academy of
Technology 1991 52 p  Sponsored by Finnish Technology
Development Center; PTT Finland; and KONE Corp. -
(ACTA-POLYTEC-SCAND-MA-58; ISBN-951-666-323-0;
ISSN-0355-2713; ETN-91-99538) Avail: NTIS HC/MF A04

An object oriented form based multiagent model to facilitate
the rapid construction of integrated systems for distributed

* cooperative work is developed. The model consists of autonomous

asynchronous event driven user agents managing private
formbases and interacting with each other through form
interchange. A high degree of abstraction is achieved by unifying
the visual appearance, storage, processing, and communication
behavior of forms through a generalized form metaclass. As a
central contribution, the integration of form classes among
cooperating agents is solved locally by means of a special
inheritance scheme which allows flexible management of both the
private and shared form classes. The conceptual model is
implemented as a generic user agent called the Programmable
Agents for Group Interaction System (PAGES). The PAGES is
used to construct a system called a change management in
distributed environment (CHAMADE) which supports the integrated
coordination of the formal and informal collaboration on order
amendments between salesmen, designers, and engineers along
the supply chain in distributed manufacture of one of a kind
elevators. The CHAMADE shows that the underlying object-oriented
form abstraction facititates rapid construction of applications which
are impossible, or at least impractical, to implement with more
conventional tools. In addition, it shows that the throughput time
of group task, e.g., change negotiations, can be significantly
reduced-when using these applications. The expected gross impact
of faster group tasks is a shorter overall throughput time of
elevators along the supply chain. ESA

N91-33002# Sandia National Labs., Albuguerque, NM.

TEACHING ENGINEERS TO BE TECHNICAL LEADERS

T. CANNON 1991 6 p Presented at the IEEE USA’s Biennial

Careers Conference, Denver, CO, 10 Oct. 1991

(Contract DE-AC04-76DP-00789) ‘

(DE91-016117; SAND-91-1719C; CONF-9110171-2) Avail: NTIS

HC/MF AQ2
Engineers invest several years becoming skilled in the many

disciplines necessary to effectively carry out analysis, design and

-development. This typically includes math, physics, computer
- science, and special study in their core area of expertise. However,

once promoted into management, engineers use less and less of
these hard-earned technical skills and find themselves operating
in nontechnical arenas in which they have littte or no formal training.
(The formal training that they do get is often through
company-sponsored courses, lacking both the rigor and
cohesiveness that they have grown accustomed to in their
engineering curriculum.) Often, what they are exposed to are
continually varying management doctrines that resemble the flavor
of the month, each laying claim to the true secrets of motivation,
productivity, and organizational competitiveness. Under such
circumstances, it is difficuit for the neophyte manager to sort out
fact from fancy, and help from hype. It therefore would be helpful
to put such theories in perspective and present them in a form
most easily digested by technical managers, i.e., from an analytical
point of view. This paper attempts to do just that. There are
many factors that influence a manager’s career progression. One
of the most rational factors is how the manager’s actions affect
the productivity of his or her group. This paper focuses on principles
and techniques that a manager can, and should, employ to improve
group productivity and enhance his or her opportunities for further
advancement. ) DOE
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N91-33007# Defense Logistics Agency, Alexandria, VA.
DEFENSE LOGISTIC AGENCY (DLA) LONG-RANGE
INFORMATION RESOURCES MANAGEMENT (IRM) PLAN, FY
1991 - FY 1997. VOLUME 1: AGENCY-WIDE PLAN IRM
SUMMARY INFORMATION: AGENCY
1991 139 p
(PB91-204529) Avail: NTIS HC/MF AQ7; also available in set of
4 reports as HC/MF E99 CSCL 05/2

The results of executing the newly created DLA IRM Plan
processes are presented. The scope of the DLA Long-range IRM
plan FY 1991 to 1997 encompasses the management of information
itself and its related resources, such as personnel, equipment,
funds, and technology. Author

N91-33008# Defense Logistics Agency, Alexandria, VA.
DEFENCE LOGISTICS AGENCY (DLA) LONG-RANGE
INFORMATION RESOURCES MANAGEMENT (IRM) PLAN, FY
1991 - FY 1997. VOLUME 2: INDIVIDUAL ORGANIZATIONAL
IRM PLANS: ORGANIZATIONS

1991 266.p

(PB91-204537) Avail: NTIS HC/MF A12; also available in set of
4 reports as HC/MF E99 CSCL 05/2 -

The DLA IRM plan for FY 1991 to 1997 was prepared.to
provide the beginnings of an IRM framework and strategic direction
needed in the development of future requirements. The goal of
the planning process is to ensure that DLA improves customer
support and program management, increases productivity and
quality, reduces inefficiencies, and uses limited resources more
effectively. Author

N91-33009# Defense Logistics Agency, Alexandria, VA.
DEFENSE LOGISTICS AGENCY (DLA) LONG-RANGE
INFORMATION RESOURCES MANAGEMENT (IRM) PLAN, FY
1991 - FY 1997. VOLUME 3: INFORMATION .
SYSTEMS/PROJECTS/PROGRAMS/ACQUISITIONS:
CATALOGUE
1991 235 p
(PB91-204545) Avail: NTIS HC/MF A11; also available in set of
4 reports as HC/MF E99 CSCL 05/2

The DLA IRM plan for FY 1991 to 1997 -was prepared to
provide the beginnings of an IRM framework and strategic direction
needed in the development of future requirements. The goal of
the planning process is to ensure that DLA improves customer
support and program management, increases productivity and
quality, reduces inefficiencies, and uses limited resources more
effectively. The necessary information systems, project plans, and
acquisitions catalog is presented. Author

N91-33010# Defense Logistics Agency, Alexandria, VA.
DEFENCE LOGISTICS AGENCY (DLA) LONG-RANGE
INFORMATION RESOURCES MANAGEMENT (IRM) PLAN, FY
1991 - FY 1997. VOLUME 4: REFERENCE INFORMATION:
REFERENCE

1991 233 p
(PB91-204552) Avail: NTIS HC/MF A11; also available in set of
4 reports as HC/MF E99 CSCL 05/2

Volume 4 of the IRM plan presents reference mformatlon and

supplements volumes 1 to 3. Data included are definitions,
requlations, defense management review decisions, source
information, table of contents, IRM requirements’ line item numbers
index, and the index. Author
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MANUFACTURING

Includes Industrial Management, Engineering Management, Design
Engineering, Production Management, Construction, Aero-
space/Aircraft Industries, Manufacturing.

A91-10119#
ENGINEERS AS MANAGERS
TROY V. CAVER (Systems Management and Development Corp.,
Newington, VA) AIAA, Space Programs and Technologies
Conference, Huntsville, AL, Sept. 25-27, 1990. 9 p.
(AIAA PAPER 90-3734) Copyright

The process of training technical experts and engineers for
management positions is addressed. It is emphasized that there
is a growing need for managers at every level of decision making
to understand the impact of technology in achieving a profit. The
issues of profit calculation, asset management, marketing, cost

" estimating, pricing and cost control, and master scheduling and

systems management are introduced. The topics of technology
insertion, risk control, and personnel management are also
discussed with the aim of pointing out how these skills fit into
managerial duties, why they are important to the organization,
and how the specific talents of engineers may be effectively applied
to problems and processes associated with these managerial
responsibilities. . L.K.S.

A91-13777#
DEVELOPMENT OF JAPANESE EXPERIMENT MODULE (JEM)
KAZUO MATSUMOTO, KUNIAKI SHIRAKI, YASUSHI HORIKAWA
(NASDA, Tokyo, Japan), and NOBUYUKI TOMITA (Mitsubishi
Heavy Industries, Ltd., Nagoya, Japan) IAF, International
Astronautical Congress, 41st, Dresden, Federal Republic of
Germany, Oct. 6-12, 1990. 8 p..
(IAF PAPER 90-068) Copyright

The most recent JEM configuration, stowage - allocation
summary and launch configuration are presented. JEM system
design activities and contractors are listed, and it is noted that
system design began in early 1990. JEM major development items
are listed and include power distribution unit, control processor,
control system network, airlock, RMS control system elements,
control system atmosphere, meteoroid/debris protection system,
and payload attach mechanism. JEM project master and basic
schedules are also presented. A number of major technological
issues are briefly discussed including resource allocation, remote
manipulator system operational feasibility test, air distribution and
ventilation test, and an equipment exchange unit R&D test.

L.K.S.

A91-147494#

SELECTION OF PARAMETERS FOR STATISTICAL
EXPERIMENTAL DESIGN

KARL P. WANG (Copeland Corp., Sidney; OH) AIAA, Total Quality
Management Symposium, 2nd, Baltimore, MD, Nov. 14-16, 1990.

9p. :
(AIAA PAPER 90-4046) Copyright

A two-step method to optimize the utilization of the orthogonal
array experiment is presented. The first step is to collect as many
relevant parameters as possible, ignore the interaction effects,
and apply the methodology of changing only one factor with respect
to some baseline experiment. The second step is to utilize the
orthogonal array experiment including the interaction effect, the
confirmation test, and the ANOVA table. If the resuit is repeatable
and the test confirms this, then the orthogonal array experiments
are successful. It is shown that this two-step method has the
ability to reduce the time and costs of the development of new
products for many practical engineering design problems. R.E.P.



A91-17421
STRIVING TO ACHIEVE C-17 GOALS
WILLIAM B. SCOTT Aviation Week and Space Technology (ISSN
0005-2175), vol. 133, Dec. 3, 1990, p. 46-49.
Copyright

The C-17 program is beginning to realize payoff from new
manufacturing techniques. After accumulating several months of
actual cost and man-hour data, it is seen that manufacturing
improvements between the first test and production aircraft have
reduced workmanship discrepancies by 44 percent, manhours by
22 percent and the number of unfinished items by 36 percent.
Automated precision drilling, countersinking and fastener installation
are anticipated to cut labor costs significantly and reduce the
amount of rework. A multilevel process is used to integrate all
C-17 avionics and flight control software and hardware. A flight
hardware simulator is configured with actual flight software and
hardware that emulates the complete system to be installed on a
test aircraft. The C-17 will utilize propulsive or powered lift to
shorten runway length required for takeoffs and landings. This
powered-lift effect is’ produced by engine exhaust gases blowing
over large flaps that are aimost the size of a DC-9 wing. R.E.P.

A91-19891
MULTIATTRIBUTE UTILITY ANALYSIS IN DESIGN
MANAGEMENT
DEBORAH L. THURSTON (lilinois, University, Urbana) IEEE
Transactions on Engineering Management (ISSN 0018-9391), vol.
37, Nov. 1990, p. 296-301. refs
(Contract NSF DMC-88-09829; NSF DDM-89-57420)
Copyright

A methodology is presented by which engineering design
managers can consider technical aspects of a design concurrently
with economic aspects of the manufacturing system in selecting
among alternatives and directing the design effort. The concept
of design flexibility as an attribute which captures both technical
and economic considerations in one quantifiable performance
measure is developed and incorporated into deterministic
multiattribute utility analysis. The alternative of greatest overall
utility to the decision-maker is identified, and sensitivity analysis is
performed to identify and quantify desirable trade-offs between
attributes. The problem of materials selection and design in the
automotive industry is presented as a case study. The methodology
was applied to five automotive companies in the United States
and Europe, and results from two companies are used to illustrate
the insights gained. I.E.

A91-21219* Stanford Univ., CA.
DYNAMIC SYSTEMS-ENGINEERING PROCESS - THE
APPLICATION OF CONCURRENT ENGINEERING
MICHAEL J. WISKERCHEN (Stanford University, CA) and R.
BRUCE PITTMAN (DYSE Corp., San Jose, CA)  Engineering
Management Journal. (ISSN 1042-9247), vol. 1, June 1989, p.
27-34. .
(Contract NCC10- 0001)
Copyright

A system engineering methodology is described which enables
users, particulary NASA and DOD, to accommodate changing
needs; incorporate emerging technologies; identify, quantify, and
manage system risks; manage evolving functional requirements;
track the changing environment; and reduce system life-cycle costs.
The approach is a concurrent, dynamic one which starts by
constructing a performance model defining the required system
functions and the interrelationships. A detailed probabilistic risk
assessment of the system elements and their interrelationships is
performed, and quantitative analysis of the reliability and
maintainability of an engineering system allows its different
technical and process failure modes to be identified and their
probabilities to be computed. Decision makers can choose technical
solutions that maximize an objective function and minimize the
probability of failure under resource constraints. C.D.
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A91-26836
NEW DESIGN STRATEGIES AND TECHNOLOGIES FOR
OPERATOR-MACHINE INTERFACE FOR SPACE PLATFORM
DESIGN, OPERATIONS, AND PLANNING
J. L. NEVINS, D. E. WHITNEY, and R. W. METZINGER (Charles
Stark Draper Laboratory, Inc., Cambridge, MA) IN: Guidance
and control 1990; Proceedings of the Annual Rocky Mountain
Guidance and Control Conference, Keystone, CO, Feb. 3-7, 1990.
San Diego, CA, Univelt, Inc., 1990, p. 625-633. refs
(AAS PAPER 90-006) Copyright

It is proposed that considerable gains in efficiency can be
achieved in the areas of space platform design and construction
as well as in the planning and execution of space operations by
the application of recent advances in manufacturing technology.
The advances which are considered applicable include the
concurrent design or engineering strategy and new sensor
capabilities which will perform wrist force sensing and target
location determination. It is pointed out that these devices can
augment the capabilities of conventional manipulator devices.

L.M.

A91-26847
SAYING IS ONE THING, DOING IS ANOTHER ’
DOUGLAS O. PATTERSON (U.S. Navy, Washington, DC) |ES,
Journal (ISSN 1052-2883), vol. 34, Jan.-Feb. 1991, p. 17-20.
Copyright

This paper briefly reviews the onglns of the DOD templates
and their relationship to the industrial processes associated with
material acquisition. The principal features of the TQM initiative
are then summarized, with emphasis on the DOD and Navy
interpretations currently being implemented. Focusing on the Navy
material acquisition function, the templates and TQM are shown
to represent an integrated approach which offers maximum benefit
to both the government and industry. Some ’traps’ in the DOD
implementation of TQM are identified, along with some thoughts
on how to escape. Author

A91-26937
PROJECT RISK ASSESSMENT USING THE ANALYTIC
HIERARCHY PROCESS
MOHAMMAD A. MUSTAFA and JAMAL F. AL-BAHAR (Kuwait
Institute for Scientific Research, ‘Safat) IEEE Transactions on
Engineering Management (ISSN 0018- 9391) vol. 38, Feb. 1991,
p. 46-52. refs
Copyright

Construction projects often’ fail to achieve their time, budget,
and quality goals. This is frequently due to the failure of the
contractor to analyze and assess all risk factors. The analytic
hierarchy process (AHP) is an approach that can be used to analyze

- and assess project risks during the bidding stage of a construction

project and to overcome the limitations of the approaches currently

‘used by contractors. The AHP provides a flexible, easily understood

way to assist the decision-maker in formulating a problem in a
logical and rational manner. A review of the AHP and a description
of its application in the assessment of the riskiness of constructing
the Jamuna muitipurpose bridge in Bangladesh are included. |.E.

A91-27433#

UTILIZATION OF SMALL COMMERCIAL GRADE NICKEL
CADMIUM (NICD) CELLS IN LOW EARTH ORBIT (LEO)
APPLICATIONS

T. DARONE, P. STIFFLER, R. BONOMETTI (DARPA, Arlington,
VA), B. CARTER (Aerospace Corp., El Segundo, CA), and E. ENG
(Defense Systems, Inc., MecLean, VA)  IN: Annual AIAA/Utah
State University Conference on Small Satellites, 4th, Logan, UT,
Aug. 27-30, 1990, Proceedings. Vol. 2. Logan, UT, Utah State
University, 1990, 12 p.

A review is presented of the procedure that was developed to
screen, select, and match commercial-grade nickel-cadmium cells
for application as flight batteries aboard DARPA’s initial LightSats.
The batteries constructed for the first mission were made up of
15 cells wired in series, having redundant stacks in each of the
two satellites. Screening and matching techniques described are

15
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specifically tailored for mission and environmental conditions,
including an orbit altitude of 400 nm, an orbit inclination of 90
deg, temperature limits of -10 to +40 C, and a design maximum
depth of discharge of 10 percent. An acceptance test plan for
screening and matching cells is also presented. It is shown that
the use of commercial-grade cells may save eight to ten months
in a program where emphasis is placed on rapid design and
development. ‘R.E.P.

A91-35448

THE ATLAS E/F LAUNCH VEHICLE - AN UNSUNG
WORKHORSE

J. W. POWELL (Space Information Canada, Calgary) and G. R.

RICHARDS British Interplanetary Society, Journal (ISSN -

0007-084X), vol. 44, May 1991, p. 229-240. refs
Copyright

Over the 22 years ending in Apnl 1990, the USAF and NASA
used the 'E/F’ version of the venerable Atlas ICBM for 39 launches,
using 11 different upper-stage combinations. Beginning in 1983, a
number of the Atlas E/F payloads were assigned to the Atlas H
launch vehicle derived from the SLV-3D version of the NASA
Atlas-Centaur. A complete Atlas E/F and H chronology is
presented, in conjunction with a historical account of some of the
most significant satellite payloads lofted by these launch vehiczl)eé.

A91-35450
EUROPEAN COMMISSION’S PROPOSALS ON CIVIL AVIATION
PERSONNEL LICENSING; PROCEEDINGS OF THE
CONFERENCE, LONDON, ENGLAND, OCT. 24, 1990
London, Royal Aeronautical Society, 1990, 53 p. No individual
items are abstracted in this volume. ’ )
Copyright

Topics presented include the EEC principles for mutual
recognition of licenses in civil aviation, the U.K. role of the national
aviation authorities, and personnel licensing for engineers. Also
contributed are the viewpoint of engineer employees, general
considerations ot air traffic controllers, and using harmonization to
standardize European ATC licenses. R.E.P.

A91-38954'#  National Aeronautics and Space Administration,
Washington, -DC.
USER ACCOMMODATIONS ON SPACE STATION FREEDOM
THOMAS L. MOSER (NASA, Washington, DC) IN: Space
commercialization: Platforms and processing; Symposium on Space
Commercialization: Roles  of Developing Countries, Nashville, TN,
Mar. 5-10, 1989, Technical Papers. Washington, DC, American
Institute of Aeronautics and Astronautics, Inc., 1990, p. 36-60.
refs
Copyright

The historical background of the SSF is overviewed, and current
developments in methodology used to accomodate specific user
requirements and physically integrate payloads on the station are
discussed. Particular attention- is given to the science and
technology  opportunities © provided to commercial and
-government-sponsored users. Evolution of the SSF design and
utilization impacts on design philosophy are also considered. oG

A91-38956#
SPACE STATION APPLICATION OF LESSONS LEARNED
FROM SPACE SHUTTLE INTEGRATED OPERATIONAL
PROTOTYPES
MICHAEL J. WISKERCHEN (DYSE Corp., Stanford, CA) IN:
Space commercialization: Platforms and processing; Symposium
on Space Commercialization: Roles of Developing Countries,
Nashville, TN, Mar. 5-10, 1989, Technical Papers. Washington,
DC, American Instltute of Aeronautics and Astronautics, Inc., 1990,
p. 69-83.
Copyright

The system engineering methodology based on the concurrent
engineering approach for the development of a long-term,

inexpensive and efficient space operation capability is described. -

16

It is recommended to maintain an iterative engineering process
throughout the full life cycle of a project for incorporating
dynamically changing requirements and technology. The process
is driven by information obtained from risk assessment analysis
and rapid prototyping test beds that are carried out by
technology-user-design engineering teams. 0.G.

A91-40368
JAPAN - A MAJOR FORCE IN ADVANCED CERAMICS
American Ceramic Society Bulletin (ISSN 0002-7812), vol. 70, June
1991, p. 948-959.
Copyright

A comprehensive evaluation is made of the Japanese advanced
ceramics industry, based on patent-grant trend indicators, the
commercialization-related work of the Japan Fine Ceramics Center
(JFCC, operating in Nagoya since 1987), the JFCC'’s Fine Ceramics
Fair (in which 250 companies participated in March, 1991), and
the ease with which U.S. companies can penetrate the Japanese
advanced ceramics market. Attention is given to such foci of
intensive Japanese ceramics research as automated testing,
ceramic-component substitution for conventional materials, sol-gel
and molecular powder processing, fine-particle spray pyrolysis,
hydrothermal processing, and CVD and colloidal processing.
University research practices on behalf of industries are
discussed. O.C.

A91-433474#

DYNAMIC DEVELOPMENT OF SPACE BUSINESS - A STUDY
OF GERMAN SPACE INDUSTRY

R.-H. KLEB (Kienbaum Unternehmensberatung GmbH, Federal
Republic of Germany) ESA Bulletin (ISSN 0376-4265), no. 66,
May 1991, p. 101-103.

Copyright -

A review is presented of an empmcal study of the German
space industry that is based on data and databases collected
from government and industry sources. It is seen that in addition
to the generation of more private demand for space systems, the
increase in the level of technological expertise within industry can
itself contribute to additional market development. Attention is given
to the total public-authority expenditure on space activities between
1976 and 1985 and the allocauon of funds to space industry in
1985. R.E.P.

A91-48672
COMPOSITE SUPPORTABILITY
E. A. WESTERMAN (Boeing Military Airplanes, Seattle, WA)
Society of Manufacturing Engineers, Conference on Composites
in Manufacturing, 10th, Anaheim, CA, Jan. 7-10, 1991. 9 p.
(SME PAPER EM91-114) Copyright

The roles of composite materials in aircraft support and
associated problems are discussed. The skills and training required
of personnel who handle composites are summarized, and current
practices in the repair of composites are examined. Improvements
that need to be made in these practices are addressed. C.D.

A91-48768
SYNCHRONIZED MANUFACTURE OF COMPOSITES
KNOWLEDGE STUDY (SMACKS)
B. STRICKLAND (Marine Training Association, England) and M
OLIVER  Composites Manufacturing (ISSN 0956- 7143) vol.
June 1990, p. 103-108. refs
Copyright

The need for a competitive manufacturing knowledge base for
the composites industry, encompasses a change from a
"functionally’ organized factory to a product-based organization,
and has led to major reductions in inventories, manufacturing costs
and cycle times. The net effect was that products became more
price- and delivery-competitive. It is ‘believed that composite
manufacturers have an equal need to improve their competitive
edge, particularly as the demand for composite products grows
and more manufacturers enter the marketplace. 'SMACKS’ has
begun to establish these needs and market trends, with a view to
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establishing the advantages offered to composite manufacturers
by synchronized manufacturing methods. Author

A91-52830

AIRCRAFT DESIGN - WHERE DOES IT STAND?

JAN ROSKAM (Kansas, University, Lawrence) Aerospace America
(ISSN 0740-722X), vol. 29, Sept. 1991, p. 26-29.

Copyright

A detailed description of the different phases of aircraft design

is presented; questions on unresolved issues with regard to design
methodology are posed; and an overview on some of the major
design mistakes made during the past ten years is given. From
the comparison between design and other professions it is
concluded that there is neither an archival aircraft design journal
nor a source of academic funding for design research activities at
universities. It is pointed out that the great majority of conceptual
designers do not have doctorates and have little motivation to
pursue an academic career. The importance of designers
understanding future customer needs is stressed, since design
decisions are driven by those needs and new technological
developments.”The validation of these developments before their
incorporation into production hardware is a major factor in the
design decision-making process. V..

A91-54012*# Purdue Univ., West Lafayette, IN.
DESIGN OF A TURBOFAN POWERED REGIONAL
TRANSPORT AIRCRAFT
TERRENCE A. WEISSHAAR and CARL L. ALLEN (Purdue
University, West Lafayette, IN)  AIAA, AHS, and ASEE, Aircraft
Design Systems and Operations Meeting, Baltimore, MD, Sept.
23-25, 1991. 11 p. Research supported by NASA and Universities
Space Research Association. refs
(AIAA PAPER 91-3080) Copyright

The majority of the market for small commercial transport aircraft
is dominated by high-efficiency, propeller-driven aircraft of non-U.S.
manufacture. During the past year design teams responded to a
Request For Proposal (RFP) for a regional transport aircraft. The
RFP development identified promising world markets and their
needs. Aircraft are designed with ranges of up to 1500 nautical
miles and passenger loads between 50 and 90. During the design
project, special emphasis was placed upon keeping acquisition
cost and direct operating costs at a low level while providing
passengers with superior comfort levels. This paper describes the
background that led to this effort, and a brief description of some
of the designs. Author

A91-54064#
EXPERIENCES OF AN INTEGRATED PRODUCT
DEVELOPMENT TEAM AT MCAIR
D. G. DUTCHER (McDonnell Douglas Corp., Saint Louis, MO)
AlAA, AHS, and ASEE, Aircraft Design Systems and Operations
Meeting, Baltimore, MD, Sept. 23-25, 1991. 5 p.
(AIAA PAPER 91-3149) Copyright

Experiences of an Integrated Product Definition Team at
McDonnell Aircraft Company are described. How a collocated
multidisciplined team focused on a particular product can produce
a quality part in less time, eliminating downstream cost due to
scrap and rework is shown. Supported by a Total Quality
Management environment and given the proper tools, the team
was tasked with providing a qualified manufacturer with all the
necessary information to make a first time quality product. This
information, in the form of a ’Build-To-Package’, contained
collaborated data from each discipline provided by different
computer based tools. Configuration control and release of the
data package presented the greatest challenge. A future solution
for control and release of heterogeneous data is discussed.

Author

A91-54066#

TRANSITIONING TO A CONCURRENT ENGINEERING
ENVIRONMENT

M. S. KNODLE (General Dynamics Corp., Space Systems Div.,

INDUSTRIAL MANAGEMENT AND MANUFACTURING

San Diego, CA) AIAA, AHS, and ASEE, Aircraft Design Systems
and Operations Meeting, Baltimore, MD, Sept. 23-25, 1991. 10 p.
(AIAA PAPER 91-3151) Copyright

This paper addresses the specific steps to integrate the product
development process and the transition to a concurrent engineering
environment at General Dynamics Space Systems Division. A
survey of industry and government trends, corporate plans and
division goals relating to concurrent engineering was conducted.
An integrated product development process was developed and
implemented on a pilot project. Performance metrics were taken
to evaluate the effectiveness of these new processes. Substantial
cost, schedule and quality benefits were achieved. Based on this
success, twelve follow-on pathfinder concurrent engineering teams
have since been implemented on three separate programs. A
concurrent engineering training course has been developed. A
management level implementation team has been formed to

[institutionalize concurrent engineering methods and ease the

transition phase to an integrated concurrent engineering
environment. . Author

A91-54067#

COST-CONSCIOUS CONCURRENT ENGINEERING

PETER T. RICCI and JEFFREY L. HALE (McDonnell Douglas Space
Systems Co., Huntington Beach, CA)  AIAA, AHS, and ASEE,
Aircraft Desngn Systems and Operations Meetmg, Baltimore, MD,
Sept. 23-25, 1991. 10 p. refs

(AIAA PAPER 91-3152) Copyright :

Concurrent engineering (CE) is described and examples of its
implementation are presented to evaluate practical applications of
CE. Management and quality requirements for CE are listed with
considerations both internal and external to the engineering
enterprise. A CE benchmarking matrix is presented for
characteristics such as training, performance measurement, and
budgets. The development of strategic and tactical plans is
described, and attention is given to the implementation approach
and other key issues. Also identified are the most important aspects
of the CE process which include management commitment, formal
training programs, multidisciplinary teamwork, integrated schedules,
and supplier partnerships. CE is considered to be an effective
managerial philosophy for improving productivity and quality.

CS.

A91-54068#
CONCURRENT ENGINEERING - ELECTRONIC PACKAGING
METHODOLOGY YIELDS QUALITY IMPROVEMENTS
A. J. TOMARCHIO (IBM Corp., Federal Sector Div., Manassas,
VA) AlAA, AHS, and ASEE, Aircraft Design Systems and
Operations Meeting, Baltimore, MD, Sept. 23-25, 1991. 8 p.
(AIAA PAPER 91-3153) Copyright

This paper presents a concurrent engineering methodology
described as structured design. The design methodology is
characterized by early interaction of all product responsible
disciplines, comprehensive definitization of product requirements,
in-process design and development validation check points, and a
closed-loop quality measurement and corrective action process.
The effective interaction of engineering, manufacturing, and other
product supporting disciplines has significantly improved the quality
of design and has reduced overall product development cycle
time. This paper will discuss the application of the methodology
for designing electronic structures that yielded an 85-percent
reduction of design engineering changes. Author

A91-54069#
MEASURING IMPLEMENTATION PROGRESS IN
CONCURRENT ENGINEERING
G. R. MOSARD (McDonnell Douglas Space Systems Co.,
Huntington Beach, CA) AIAA, AHS, and ASEE, Aircraft Desngn
Systems and Operations Meeting, Baltimore, MD, Sept. 23-25,
1991. 6 p.
(AIAA PAPER 91-3154) Copyright

An aerospace company is implementing concurrent engineering
teams on all programs. This paper describes a system and tools
to continuously measure implementation progress and the impact
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of concurrent engineering. Two major measuring apbroaches were
developed: (1) benchmarking matrices used by teams, programs,

support divisions, and a concurrent engineering advisory team to -

measure the transition to a concurrent engineering environment,
and (2) an array of effectiveness measures for each team and
program in cycle time, quality, productivity, cost, and schedule.
Many existing measures must be supplemented or modified in a
new concurrent engineering team environment to account for
changes such as cycle time increases in early product development
phases. Author

A91-54070#
DEVELOPMENT AND IMPLEMENTATION OF A FORMAL
TRAINING PROGRAM FOR CONCURRENT ENGINEERING IN
AN AEROSPACE ENVIRONMENT
MICHAEL L. WALO, GIL R. MOSARD, and STEVEN E. MOSES
(McDonnell Douglas Space Systems Co., Huntington Beach, CA)
AIAA, AHS, and ASEE, Aircraft Design Systems and Operations
Meeting, Baltimore, MD, Sept. 23-25, 1991. 7 p.
(AIAA PAPER 91-3155) Copyright

In the highly competitive aerospace industry, innovative
approaches to quality improvement such as Total Quality
Management (TQM) and one of its key elements, concurrent
engineering (CE), are critical for survival. An effective training and
education program is essential for a smooth transiton to a
concurrent engineering environment. The methodology and
approach to instructional design used at McDonnell Douglas Space
Systems Company (MDSSC) led to a concurrent engineering
training program that stimulates interest in using concurrent
engineering principles and tools. Other aerospace companies can
adapt this training program to fit their specific needs. Author

A91-54397
SOME EXPERIENCES OF ADVANCED MANUFACTURING
CELLS AT BRITISH AEROSPACE WARTON UNIT
J. M. DUXBURY (British Aerospace /Military Aircraft/, Ltd., Preston,
England) Institution of Mechanical Engineers, Proceedings, Part
G - Journal of Aerospace Engineering (ISSN 0954-4100), vo!. 205,
no. G1, 1991, p. 59-63.
Copyright

The problem of makespan reduction is examined with reference
to the manufacturing experience of British Aerospace Warton Unit.
In particular, three production facilities are described which use
three different approaches to achieve significant makespan
reductions: automation between processes, organizational change,
and 'automation of the shell’ where conventional techniques are
complemented by automated logistics. V.L

A91-54845
THE. US AND JAPANESE SPACE PROGRAMMES
DANIEL E. HASTINGS (MIT, Cambridge, MA) and DAMON R.
WELLS Space Policy (ISSN 0265- 9646) vol. 7, Aug. 1991, p.
233-256. refs
Copyright

This reports begins with a brief historical overview of the U.S.
and-Japanese space programs before turning to an evaluation of
the programs’ philosophy and structure. The study then analyses
relative trends in spending, size and efficiency, and compares the
relative technical capabilities of the two programs in selected
technology areas. Conclusions based on these analyses and data
are provided, with particular emphasis given to an assessment of
the objectives and potential of the Japanese program. Author

A91-56750

F-22 - MANAGING THE CHALLENGE

GRAHAM WARWICK Flight International (ISSN 0015-3710), vol.

140, Sept. 25,.1991, p. 32-34.

Copyright ‘ :
An overview is presented of the management concepts and

evolutionary design and development improvements that are being

implemented for production of the F-22 air-superiority fighter. The

ATF competition judged the F-22 to have significant strengths

including well-balanced design and the F119 engines’s superior
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margin for growth. Equally important were the F-22 team’s program
to mature the design and it's plans to integrate development of
airframe, engine, avionics, and support and training systems.
lterative design of the internal structure is an integral part of the
development concept, which promises to eliminate design changes
almost completely once fabrication begins, thus avoiding cost
increases and schedule slips. Consideration is given to the
integration of parts and production provided by 26 major
subcontractors and 650 suppliers. R.E.P.

N91-10066# Roils-Royce Ltd., Derby (England).
AERO ENGINE DESIGN FACTORS FOR A LOW FUEL PRICE
SCENARIO -
S. J. HARTROPP 15 May 1989 20 p Presented at Canadian
Aeronautics and Space Institute, Ottawa, Ontario, 15-17 May
1989
(PNR-90681; ETN-90-97928) Copyright Avail: NTIS HC/MF
A03

The driving parameters for aero engine design were reassessed
to account for the stabilization of fuel price in the vicinity of 50
cents per gallon. A program embracing studies in the fields of
operating cost analysis, reliability research and engine specific
thrust effects established principles reflecting the importance of
engine direct operating cost. The same factors influence the aircraft
life cycle cost, and as legislative compliance, operator acceptance
and passenger appeal. The effect of applying these principles to
a new powerplant and the ongoing development of current
powerplants is evaluated. ESA

N91-10073# Rolls-Royce Ltd., Coventry (England) Advanced
Technology Center.

- FABRICATION ASPECTS OF GLASS MATRIX COMPOSITES

FOR GAS TURBINE APPLICATIONS
DAVID A..CLARKE  Derby, England 12 Apr. 1990 12 p
Presented at Warwick University Institute of Physics Conference
on New Materials and Their Applications, Coventry, England, 10-12
Apr. 1990
(PNR-90752; ETN-90-97956) Copyright Avail: NTIS HC/MF
AO03

The background to the development of Glass Matrix Composites
(GMC’s) including the basic fabrication methods is presented. Some
of the key problems involved in manufacturing production quantities

of GMC gas turbine components are described. The need for

highly repeatable, and hence largely automated, processing
methods are highlighted. Glass/glass-ceramic matrix composites
have mechanical properties suitable for use in gas turbines. The
requirement for reliable production process is the repeatability to
ensure high quality and the minimum post-fabrication inspection.
ESA

N91-10228# Birmingham Univ. (England). Dept. of Engineering
Production.

AN EVALUATION OF THE PRODUCTION PROCESSES AND
METHODS ASSOCIATED WITH CARELLO CELL AT RISTS,
TELFORD M.S. Thesis

EDWARD CONNOLY Sep. 1989 96 p

(ETN-90- 97578) Avail: NTIS HC/MF A05

~ An evaluation of a small manufacturing unit, Carello Cell 1, a
light leads assembly area at RISTS, Telford, is performed. The
objectives are the followings: to examine the organization and
tasking structure to evaluate the effectiveness of the manufacturing
control procedures; to review the quality procedures and to
comment their effectiveness; to assess machine utilization to
identify potential problem areas; to investigate and to comment
on machine serviceability, reliability, and maintainability; to identify
factors to reduce machine down time and any other factors affecting

_production. Conclusions and recommendations are given,

particularly concerning the needs of infrastructure of the factory,
taking into account that it is in the process of major expansion.
ESA
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N91-12823# Oak Ridge National Lab., TN. Metals and Ceramics
Div.
CERAMIC TECHNOLOGY FOR ADVANCED HEAT ENGINES
PROJECT Semiannual Progress Report, Apr. - Sep. 1989
Aug. 1990 518 p
(Contract DE-AC05-840R-21400)
(DE91-001004; ORNL/TM-11489) "Avail: NTIS HC/MF A22

The Ceramic Technology For Advanced Heat Engines Project
was developed by the Department of Energy's Office of
Transportation Systems (OTS) in Conservation and Renewable
Energy. This project, part of the OTS’s Advanced Materials
Development Program, was developed to meet the ceramic
technology requirements of the OTS's automotive technology
programs. Significant accomplishments in fabricating ceramic
components for the Department of Energy (DOE), National
Aeronautics and Space Administration (NASA), and Department
of Defense (DOD) advanced heat engine programs have provided
evidence that the operation of ceramic parts in high-temperature
engine environments is feasible. However, these programs have
also demonstrated that additional research is needed in materials
and processing development, design methodology, and data base
and life prediction before industry will have a sufficient technology
base from which to produce reliable cost-effective ceramic engine
components commercially. An assessment of needs was
completed, and a five year project plan was. developed with

extensive input from private industry. The objective of the project -

is to develop the industrial technology base required for reliable
ceramics for application in advanced automotive heat engines.
The project approach includes determining the mechanisms
controlling reliability, improving processes for fabricating existing
ceramics, developing new materials with increased reliability, and
testing these materials in simulated engine environments to confirm
reliability. Although this is a generic materials project, the focus is
on structural ceramics for advanced gas turbine and diesel engines,
ceramic bearings and attachments, and ceramic coatings for
thermal barrier and wear applications in these engines. DOE

N91-12876#  National Inst. of Standards and Technology,
Gaithersburg, MD. ~ Automated Production Technology Div.

NEED FOR RESEARCH IN ELECTRONICS ASSEMBLY
TECHNOLOGY

H. T. BANDY Jul. 1990 32 p Sponsored by Harry Diamond

Labs, Adelphi, MD
(PB90-250101; NISTIR-4368) Avail: NTIS HC/MF A03  CSCL
09/3

The National Institute of Standards and Technology assisted
the Harry Diamond Laboratories in an effort to develop plans for
a new program of research in electronics assembly technology.
The need for research was investigated in the domains of precision
engineering, system integration, and process control. Hather.than
engineering design problems, the emphasis was on principles,
techniques, and standards that could help eliminate obstacles to
widespread adoption of state-of-the-art technology in assemply
plants. Current popular assembly methods as well as emerging
new trends were studied. Research projects are recommended in
the following areas: (1) flexibility of equipment, (2) precision
handling of components, (3) equipment interfaces, (4) equipment
programmability, and (5) statistical process control. GRA

N91-13396# Office of Naval Research European Office, FPO
New York, NY.
BRITE/EURAM: THIRD TECHNOLOGICAL DAYS FOR THE
BASIC RESEARCH IN INDUSTRIAL TECHNOLOGIES IN
EUROPE/EUROPEAN RESEARCH IN ADVANCED MATERIALS
J. F. BLACKBURN 29 Jun. 1980 13 p Conference held in
Brussels, Belgium, 21-22 May 1990
(AD-A225522; ONREUR-90-5-C) Avail: NTIS HC/MF AO3
CSCL 13/8

The Third Technological Days for the Basic Research in
Industrial Technologies in Europe/European Research in Advanced
Materials (BRITE/EURAM) Program was held in Brussels, Belgium,
May 21-22, 1990. The BRITE portion of the program concentrates
on integrating several enabling technologies and disciplines, such

INDUSTRIAL MANAGEMENT AND MANUFACTURING

as mechanics, optics, acoustics, and fiuid dynamics in design and
manufacturing. The EURAM deals with the development of new
industrial materials and improvements of the materials life cycle
of production, transformation, and recovery. GRA

N91-13446" # Massachusetts Inst. of Tech., Cambridge.
Technology Lab. for Advanced Composites.
COMPOSITE FUSELAGE TECHNOLOGY Annual Report, 7 Apr.
1989 - 6 Apr. 1990
MICHAEL J. GRAVES and PAUL A, LAGACE Oct. 1990 25 p
(Contract NAG1-991)
(NASA-CR-187658; NAS 1.26:187658; TELAC-90-19) Avail:
NTIS HC/MF A03 CSCL 01/3

The overall objective is to identify and understand, via directed
experimentation and analysis, the mechanisms which control the
structural behavior of fuselages in their response to damage -
(resistance, tolerance, and arrest). A further objective is to develop
straightforward design methodologies which can be employed by
structural designers in preliminary design stages to make intelligent
choices concerning the material, layup, and structural configuration
so that a more efficient structure with structural integrity can be
designed and built. Author

N91-13491*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, OH.
JANNAF LIQUID ROCKET COMBUSTION INSTABILITY PANEL
RESEARCH RECOMMENDATIONS
MARK D. KLEM. 1990 12 p Presented at the 27th JANNAF
Combustion Meeting, Cheyenne, WY, 5-9 Nov. 1990
(NASA-TM-103653; E-5826; NAS 1.15:103653) Avail: NTIS
HC/MF A03 CSCL 21/8

The Joint Army, Navy, NASA, Air Force (JANNAF) Liquid Rocket
Combustion Instability Panel was formed in 1988, drawing its
members from industry, academia, and government experts. The
panel was charted to address the needs of near-term engine
development programs and t0 make recommendations whose
implementation would provide not only sufficient data but also the
analysis capabilities to design stable and efficient engines. The
panel was also chartered to make long-term recommendations
toward developing mechanistic analysis models that would not be
limited by design geometry or operating regime. These models
would accurately predict stability and thereby minimize the amount
of subscale testing for anchoring. The panel has held workshops
on acoustic absorbing devices, combustion instability mechanisms,
instability test hardware, and combustion instability computational
methods. At these workshops, research projects that would meet
the panel's charter were suggested. The JANNAF Liquid Rocket
Combustion Instability Panel’'s conclusions about the work that
needs to be done and recommendations on how to approach it,
based on evaluation of the suggested research projects, are
presented. Author

N91-15217# Messerschmitt- Boelkow-BIohm/Entwncklungspnng
Nord, Bremen (Germany, F.R.).
ORGANISATIONAL ASPECTS OF ASSEMBLY, INTEGRATION
AND VERIFICATION FOR COLUMBUS
A. GRAEBNER and H. NIMMO /n ESA, International Symposium
on Environmental Testing for Space Programmes: Test Facilities
and Methods p 35-40  Sep. 1990
Copyright  Avail: NTIS HC/MF A23

The responsibility of the assembly integration and verification
branch as an engineering control function of a project is explained
on the example of Columbus. Special emphasis was put on the
associated documentation aspects keeping in mind the fact the
AlV (Assembly, Integration, Verification) responsibilities are spread
over the complete life cycle of the program. The possibilities of a -
database support is especially considered. ESA

N91-18008#
Services Div.
AGING AIRCRAFT: ISSUES AND PARTIAL ANSWERS
Abstract Only

Beech Aircraft Corp., Wichita, KS. Technical
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BILL SCHULTZ /n Wichita State Univ., Proceedings: Techfest
17p5 1991 ’
Avail: NTIS HC/MF A03

The spectrum of factors affecting the airplane agmg process
are reviewed. Discussion emphasis is given to airframe strength,
durability and life to show the complex nature of several aging
influencing factors. The status of industry and regular activities
and plans are also presented. Y.S.

N91-20978#  Carnegie-Mellon Univ., Pittsburgh, PA. Robotics
Inst.
EXPLOITING LOCAL FLEXIBILITY DURING EXECUTION OF
PRE-COMPUTED SCHEDULES
STEPHEN F. SMITH, NAIPING KENG, and KARL KEMPF  Jun.
1990 16 p  Prepared in cooperation with Intel Corp., Santa
Clara, CA
(AD-A230114; CMU-RI-TR-90-13)  Avail: NTIS HC/MF A03
CSCL 13/8

This paper addresses the problem of realizing the benefits of
pre-computed schedules in the face of partially unpredictable
execution environment. We focus specifically on the problem of
manufacturing production scheduling, where advance planning is
crucial to overall factory performance but is, at the same time,
- confounded by the unpredictability of factory operations. We
present a scheduling framework where decision-making
responsibility is shared between a global scheduler, responsible
for establishing and maintaining execution constraints in
accordance with overall performance objectives, and a local
dispatcher, responsible for containing execution within globally
imposed constraints and notifying the scheduler when containment
is no longer possible. We identify the sources of local executional
flexibility that can be expected in a pre-computed schedule, and
describe an execution-time scheduler (the dispatcher) capable of
exploiting this fiexibility. ~ GRA

European Space Agency. European Space
Noordwijk

N91-23396#
Research and Technology Center, ESTEC,
(Netherlands). Product Assurance and Safety Dept.
CHECKLIST FOR THICK-FILM HYBRID MICROCIRCUITS
MANUFACTURER AND LINE SURVEY
Nov. 1980 56 p
(ESA-PSS-01-607-ISSUE-1; ISSN-0379-4059; ETN- 91 99339)
Copyright  Avail: NTIS HC/MF A04

A checklist intended for use in the capability survey of a thick
film hybrid microcircuit manufacturer's management, production
activities, tests facilities, and technical skills is presented. It provides
the procuring activity with an evaluation of the manufacturer’s ability
to execute a contract successfully and of his capability to supply
high reliability space hardware. ESA

European”Space Agency. European Space
Noordwijk

N91-23397#
Research and Technology Center, ESTEC,
(Netherlands). Product Assurance and Safety Dept.
CHECKLIST FOR THIN-FILM HYBRID MICROCIRCUITS
MANUFACTURER AND LINE SURVEY
Nov. 1990 61 p
(ESA-PSS-01-611-1SSUE-1, I1SSN-0379-4059; ETN-91- 99340)
Copyright Avail: NTIS HC/MF A04

A checklist intended for use in the capability survey of a thin
film hybrid microcircuit manufacturer's management, production
activities, test facilities and technical skills is presented. It provides
the procuring activity with an evaluation of the manufacturer’s ability
to execute a contract successfully and of his capability to supply
high reliability hardware. ESA

N91-28122*# Howard Univ., Washington, DC. Dept. of Electrical
Engineering.
ENGINEERING MANAGEMENT OF LARGE SCALE SYSTEMS
SERITA SANDERS, TEPPER L. GILL, and ARTHUR S. PAUL In
Alabama A & M Univ., NASA-HBCU Space Science and Engineering
Research Forum Proceedings p 443-449 1989
Avail: NTIS HC/MF A23 CSCL 05/1

The organization of high technology and engineering problem
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solving, has given rise to an emerging concept. Reasoning
principles for integrating traditional engineering problem solving

- with system theory, management sciences, behavioral decision

theory, and planning and design approaches can be incorporated
into a methodological approach to solving problems with a long
range perspective. Long range planning has a great potential to
improve productivity by using a systematic and organized approach.
Thus, efficiency and cost effectiveness are the driving forces in
promoting the organization of engineering problems. Aspects of
systems engineering that provide an understanding of management
of large scale systems are broadly covered here. Due to the focus
and application of research, other significant factors (e.g., human
behavior, decision making, etc.) are not emphasized but are
considered. Author

N91-28244*#  National Aeronautics and Space Administration.
Lyndon B. Johnson Space Center, Houston, TX.
MANUFACTURING PROCESSES
JAY BENNET, DAVID BROWER, STAN LEVINE, RAY WALKER,
and JOHN WOOTEN (Rockwell International Corp., Canoga Park,
CA) /In NASA, Washington, Space Transportation Propulsion
Technology Symposium. Volume 3: Panel Session Summaries and
Presentations p 953-959 May 1991
Avail: NTIS HC/MF A99 CSCL 21/8

The following issues are covered: process development

frequently lags behind material development, high fabrication costs,

flex joints (bellows) - a continuing program, SRM fabrication-induced
defects, and in-space assembly will require simplified design.
Author

N91-28247"#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, OH.
CONCURRENT ENGINEERING
C. C. CHAMIS, L. LEGER, D. HUNTER, C. JONES, R. SPRAGUE,
L. BERKE, J. NEWELL, and S. SINGHAL (Sverdrup Technology,
Inc., Brook Park, OH.) /n NASA, Washington, Space Transportation
Propulsion Technology Symposium. Volume 3: Panel Session
Summaries and Presentations p 973-988 . May 1991
Avail: NTIS HC/MF AS9 -CSCL 21/8

The following subject areas are covered: issues (liquid rocket
propulsion - current development approach, current certification
process, and costs of engineering changes); state of the art (DICE
information management system, key government participants,
project development strategy, quality management, and numerical
propulsion system simulation); needs identified; and proposed
program. Author

04
ROBOTICS AND EXPERT SYSTEMS

Includes Artificial Intelligence, Robots and Robotics, Automatic
Control and Cybernetics, Expert Systems, Automation Applications,
Computer-Aided Design (CAD), Computer-Aided Manufacturing.

A91-10103# :
AUTOMATION AND ROBOTIC ACTIVITIES IN WP-2
RICK G. NORNHOLM and STEVEN D. FLEISCHAKER (McDonnell
Douglas Space Systems Co., Huntington Beach, CA) AIAA, Space
Programs and Technologies Conference, Huntsville, AL, Sept.
25-27, 1990. 9 p.
(AIAA PAPER 90-3704) Copyright

The status of the automation and robotics activities in the Space
Station Freedom program’s Work Package Two (WP-2) is briefly
reviewed. The discussion covers .the development of the
EVA-Robotic Design Standards document and the Robotic ORU
Assembly and Maintenance methodology, robotic simulation efforts,
testing and verification of the robot compatibility of hardware, flight
Telerobotic Seyvice integration with Space Station hardware, and
the Robot Friendly Working Group. V.L



A91-13748#
HOW ARTIFICIAL INTELLIGENCE CAN IMPROVE
MAN-MACHINE INTERFACE - PRACTICAL EXAMPLE WITH
EXTRAVEHICULAR ACTIVITIES
P. DUPRAT, S. BERTHIER, P. NORY, J. P. GAUTIER, and J. R.
CHEVALLIER (Dassault Aviation, Saint-Cloud, France) IAF,
International Astronautical Congress, 41st, Dresden, Federal
Republic of Germany, Oct. 6-12, 1990. 6 p.
(IAF PAPER 90-026) Copyright

The integration of artificial intelligence into the man-machine
interface of an EVA spacesuit is demonstrated. This EVA suit
matches demonstration requirements with a medium-complexity

system and highly constrained operations involving reduced mobility

and visibility in a harsh environment. The main functions involved
in information and control, communication, and data management
are outlined, and the functionalities explored in the study are
summarized. The roles of the media and information’ managers
are discussed, and the system architecture and implementation
are briefly addressed. . C.D.

A91-24524#

COMPUTERAIDED CONCEPTUAL AIRCRAFT
CONFIGURATION DEVELOPMENT BY AN INTEGRATED
OPTIMIZATION APPROACH

C. HABERLAND, W. FENSKE, O. KRANZ, and R. STOER (Berlin,
Technische Universitaet, Federal Republic of Germany) IN: ICAS,
Congress, 17th, Stockholm, Sweden, Sept. 9-14, 1990,
Proceedings. Vol. 2. Washington, DC, American Institute of
Aeronautics and Astronautics, Inc., 1990, p. 2164-2173. refs |
Copyright )

The objective of the conceptual design phase is the
development of the aircraft configuration which is most efficient
for a given specification. To numerically assist this procedure a
CAE-system is presented which, as main attributes, handles
arbitrary analysis and synthesis methods as modules in a method
library, applies an always consistent and complete computer
internal modeling of geometry. and performance, and controls the
design processing through a design management system as a
central user interface. To point out the potential of this open
program architecture, and, in particular, the modeling approach
chosen, an aerodynamic analysis of complete aircraft configurations
is discussed. Furthermore, it can be shown that paralleling the
multivariate optimization with the design synthesis leads to a more
efficient strategy than the conventional successive procedure. With
this integrated optimization approach a comparative concept
evaluation can be performed. Author

A91-24874*# Old Dominion Univ., Norfolk, VA.
ANALYSIS OF QUALITY COSTS - A CRITICAL ELEMENT IN
CiM
RESIT UNAL (Old Dominion University, Norfolk, VA) and EDWIN
B. DEAN (NASA, Langley Research Center, Hampton, VA)
International Conference on CAD/CAM, 5th, Norfolk, VA, Dec.
2-5, 1990, Paper. 8 p. refs

Computer integrated manufacturing (CIM) is a cohesive
database of manufacturing information, providing an opportunity
- to track quality costs and measure progress toward their reduction.
This paper presents the quality cost concept as an approach _to
identify, measure and reduce quality costs while improving quality
within CIM. The effect of advanced failure prevention
methodologies, such as continuous process improvement and the
quality engineering methods of Taguchi, on quality and cost, is
discussed. . Author

A91-27722

COLUMBUS GENERIC ELEMENT MANAGEMENT CONCEPT
JOHN SVED (MBB/ERNO Raumfahrttechnik GmbH, Bremen,
Federal Republic of Germany) IN: Engineering, construction,
and operations in space Il; Proceedings of Space 90, the Second
International Conference, Albuquerque, NM, Apr. 22-26, 1990. Vol.
2. New York, American Society of Civil Engineers, 1990, p.
1472-1481. .
Copyright
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The concept for largely autonomous onboard management of
the ESA Columbus project elements relies on the automation of
operational procedures. Reconfigurable items are commanded in
sequence during execution of automated procedures that ensure
failure management during indeterminate system states. At other
times a new form of generalized decision tables will deal with
incomplete failure symptoms. Unacceptable operations are avoided
by the management of execution of a planned timeline of predefined

- actions. The concept supports both unmanned and manned

systems. Author

A91-30989

KNOWLEDGE BASE DOCUMENTATION - A PRODUCTIVITY
TOOL FOR LARGE KNOWLEDGE BASES .

JOSEPH E. TATEM (Texas Instruments, Inc., Dallas) IN: NAECON
90; Proceedings of the IEEE National Aerospace and Electronics
Conference, Dayton, OH, May 21-25, 1990. Vol. 3. New York,
Institute of Electrical and Electronics Engineers, Inc., 1990, p.

11092-1094.  refs

Copyright

KBDoc is a report- generatmg facility that makes use of
information found in a knowledge base and information from an
external database to produce a document that describes the
knowledge base. The database is useful for tracking the progress
of the knowledge acquisition effort as the knowledge base is being
built. The document produced by the system is useful for -
maintenance, validation, and verification of the knowledge base,
as well as for meeting customer documentation requirements.
KBDoc was developed for the FRESH program, a
DARPA-sponsored command and control program used to assist
the Navy in managing its fleet resources. KBDoc is a custom
LISP program that goes through the knowledge base and
assembles the documentation for each piece of knowledge. It is
a simple program that is built around the structure of the FRESH
knowledge base. The KBDoc system is described. The use of
this tool in large expert system development is discussed. \.E.

A91-31027 .
IMPROVED FLIGHTLINE DlAGNOSTlCS USING AN EXPERT
MAINTENANCE TOOL (XMAN II)
JEFF A. FRENSTER and RONALD L. DEHOFF (Systems Control
Technology, Inc., Palo Alto, CA) IN: NAECON 90; Proceedings
of the |IEEE National Aerospace and Electronics Conference,
Dayton, OH, May 21-25, 1990. Vol. 3. New York, Institute .of
Electrical and Electronics Engineers, Inc., 1990, p. 1354-1357.
refs :
Copyright

SCT has developed an expert maintenance tool (XMAN 1)) to
assist the technician in evaluating engine monitoring system (EMS)
data. The design and function of the XMAN Il system are described,
and a sample troubleshooting session to demonstrate the
diagnostic and user interface features resident in the XMAN I
program are discussed. XMAN |l implements a comprehensive
information analysis technology using a knowledge-based
algorithmic approach. Information analysis in this context means
the application of structured and unstructured methods to data
recorded from remote sensors and manual tests for the purpose
of deducing facts about the physical system, including actual
condition, imbedded faults, and health prognosis. The information
resides in databases. Methods are stored in knowledge bases.
XMAN Il implements a seamless integration of data, knowledge
and control. I.E.

A91-33677

UNCERTAINTY, INFORMATION AND ESTIMATION

G. C. GOODWIN, M. E. SALGADO (Newcastle, University,
Australia), and D. Q. MAYNE (Imperial College of Science,
Technology, and Medicine, London, England) IN: Adaptive
systems in control and signal processing 1989; Selected Papers
from the 3rd IFAC Symposium, Glasgow, Scotland, Apr. 19-21,
1989. Oxford, England and Elmsford, NY, Pergamon Press, 1990,
p. 7-15.  refs

Copyright
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This paper aims to explore the role played by uncertainty |n'

control system design with emphasis on estimation and adaptatlon
It is argued that a key issue in design is the fidelity of the model.
If the model is known to be a perfect description of the system,

then optimal performance can be achieved. However, model

uncertainty, disturbances and noise place fundamental limits on
the achievable performance. Estimation can be viewed as a
mechanism for reducing model uncertainty and thus as a way of
improving performance. However, a crucial factor in this context
is that the estimator should not only yield a nominal model, but
also give a measure of confidence in that model. It is shown how
such a measure might be obtained and how this allows adaptation
and- robust design to be integrated into a unified design
philosophy. Author

A91-34957#

A MONITORING AND CONTROL SYSTEM FOR COMPLEX
MAN-MACHINE SYSTEMS - PRELIMINARY DESIGN

MAHER NESSIM (Centre for Frontier Engineering Research,
Canada), LYNN SUTHERLAND, BREEN LIBLONG, and VICKITT
LAU (Alberta Research Council, Calgary, Canada) IN: CASI
Conference on Astronautics, 6th, Ottawa, Canada, Nov. 19-21,
1990, Proceedings. Ottawa, Canadian Aeronautics and Space
Institute, 1990, p. 332 344. Canadian Space Agency- supported
research.

A project intended to establish proof-of-concept for a real-time
Intelligent Monitoring and Control Software System is discussed.
The software design uses artificial intelligence and probabilistic
techniques for monitoring and control of complex systems. The
design supports real-time response, knowledge-based reasoning,
modeling of uncertainty, and an intelligent user interface. The main
functional modules of the system include a monitoring and control
planner, a sensor data analyzer, a system status assessment
module, a diagnosis module, a control action planner, and an
updating reporting module. . OG.

A91-37969* “Martin Marietta Corp., Denver, CO.
MANAGING AUTONOMY LEVELS IN THE SSM/PMAD
TESTBED
BARRY R. ASHWORTH (Martin Marietta Astronautics Group,
Denver, CO) IN: IECEC-90; Proceedings of the 25th Intersociety
Energy Conversion Engineering Conference, Reno, NV, Aug. 12-17,
1990. Vol. 1. New York, American Institute of Chemical Engineers,
1990, p. 263-268. refs
(Contract NAS8-36433)

- Copyright

It is pointed out that when autonomous operations are mixed

with those of a manual nature, concepts concerning the boundary
of operations and responsibility become clouded. The space station
module power management and distribution (SSM/PMAD)
automation testbed has the need for such mixed-mode capabilities.
The concept of managing the SSM/PMAD testbed in the presence
of changing levels of autonomy is examined. A knowledge-based

approach to implementing autonomy management in the distributed .

SSM/PMAD -utilizing a centralized planning system is presented.
Its knowledge refations and system-wide interactions are discussed,
along with the operational nature of the currently functioning
SSM/PMAD knowledge-based systems. I.E.

A91-37970"* National Aeronautics and-Space Administration.
Lewis Research Center, Cleveland, OH.
AUTOMATED ELECTRIC POWER MANAGEMENT AND
CONTROL FOR SPACE STATION FREEDOM
JAMES L. DOLCE, PAMELA A. MELLOR, and JAMES A. KISH
(NASA, Lewis Research Center, Cleveland, OH) IN: IECEC-€0;
Proceedings of the 25th Intersociety Energy Conversion
Engineering Conference, Reno, NV, Aug. 12-17, 1990. Vol. 1. New
York, American Institute of Chemical Engineers, 1990, p. 269-274.
Previously announced in STAR as N90-23125. refs
Copyright

A comprehensive automation design is being developed for
Space Station Freedom’s electric power system. It strives to
increase station productivity by applying expert systems and
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conventional algorithms to automate power system operation. An
integrated approach to the power system command and control
problem is defined and used to direct technology development in:
diagnosis, security monitoring and analysis, battery management,
and cooperative problem-solving for resource allocation. The
prototype automated power system is developed using simulations
and test-beds. Author

A91-37981

- KNOWLEDGE-BASED QUALITATIVE MODELLING AND

ADAPTIVE DISTRIBUTION OF POWER
STEPHEN CHIU, SUJEET CHAND (Rockwell International Science
Center, Thousand Oaks, CA), and IRVING CHEN (Rockwell
International Corp., Space Transportation Systems Div., Downey,
CA) IN: IECEC-90; Proceedings of the 25th Intersociety Energy
Conversion Engineering Conference, Reno, NV, Aug. 12-17, 1990.
Vol. 1. New York, American Institute of Chemical Engineers, 1990,
p. 353-357. Rockwe|l International Corp.-supported research.
refs
Copyright

A sudden surge in power demand or a reduction in power
supply aboard a vehicle typically requires the removal of the less
critical loads to maintain the operation of the more critical ones.
A method that automates the distribution of partial power to
maximize overall vehicle functionality has been developed. In

. addition to the use of priority values, fuzzy sets are used to

represent the relationships between the fully functional state of a
load and its input power. Using this description, power is iteratively
distributed to the loads using fuzzy logic decision rules, taking
into account the priority of each load and its power requirement
relative to the remaining loads in the set. This algorithm represents
an initial alternative to the conventional all-or-none power
distribution method. The algorithm is efficient and practical for
real-time power redistribution during contingencies. Simulation
results that demonstrate the effectiveness of the proposed
approach are presented. LE.
A91-37996" Jet Propulsion Lab., California Inst. of Tech.,
Pasadena. '
GALILEO SPACECRAFT POWER MANAGEMENT AND
DISTRIBUTION SYSTEM
R. C. DETWILER and R. L. SMITH (JPL, Pasadena, CA) IN:
IECEC-90; Proceedings of the 25th Intersociety Energy Conversion
Engineering Canference, Reno, NV, Aug. 12-17, 1990. Vol. 1. New
York, American Institute of Chemical Engineers, 1990, p. 446-451.
Copyright

The Galileo PMAD (power management and distribution system)
is described, and the design drivers that established the final
as-built hardware are discussed. The spacecraft is powered by
two general-purpose heat-source-radioisotope thermoelectric
generators. Power bus regulation is provided by a shunt regulator.
Galileo PMAD distributes a 570-W beginning of mission (BOM)
power source to a user complement of some 137 load elements.
Extensive use of pyrotechnics requires two pyro switching
subassemblies. They initiate 148 squibs which operate the 47 pyro
devices on the spacecraft. Detection and correction of faults in
the Galleo PMAD is an autonomous feature dictated by
requirements for long life and reliability in the absence of
ground-based support. Volatle computer memories in the
spacecraft command and data system and attitude control system
require a continuous source of backup power during all anticipated
power bus fault scenarios. Power for the Jupiter Probe is
conditioned, isolated, and controlled by a Probe interface
subassembly. Flight performance of the spacecraft and the PMAD
has been successful to date, with no major anomalies. L.E.

A91-38000" National Aeronautics and Space Administration.
Marshail Space Flight Center, Huntsville, AL.

DEVELOPMENT OF AN AUTOMATED ELECTRICAL POWER
SUBSYSTEM TESTBED FOR LARGE SPACECRAFT

DAVID K. HALL and LOUIS F. LOLLAR (NASA, Marshall Space
Flight Center, Huntsville, AL) IN: IECEC-90; Proceedings of the
25th Intersociety Energy Conversion Engineering Conference,



Reno, NV, Aug. 12-17, 1990. Vol. 1. New York, American Institute
of Chemical Engineers, 1990, p. 467-470. refs
Copyright

The NASA Marshall Space Flight Center (MSFC) has developed
two autonomous electrical power system breadboards. The first

breadboard, the autonomously managed power system (AMPS),

is a two power channel system featuring energy generation and
storage and 24-kW of switchable loads, all under computer control.
The second breadboard, the space station module/power
management and distribution (SSM/PMAD) testbed, is a two-bus
120-Vdc model of the Space Station power subsystem featuring
smart switchgear and multiple *knowledge-based control systems.
NASA/MSFC is combining these two breadboards to form a
complete autonomous source-to-load power system called the large
autonomous spacecraft electrical power system (LASEPS).
LASEPS is a high-power, intelligent, physical electrical power
system testbed which can be used to derive and test new power
system control techniques, new -power switching components, and
new energy storage elements in a more accurate and realistic
fashion. LASEPS has the potential to be interfaced with other
spacecraft subsystem breadboards in order to simulate an entire
space vehicle. The two individual systems, the combined systems
(hardware and software), and the current and future uses of
LASEPS are described. . I.E.

A91-38160
BPE - A REAL-TIME EXPERT SYSTEM FOR AUTONOMOUS
POWER MANAGEMENT
ROBERT J. SPIER and MARK E. LIFFRING (Boeing Aerospace
and Electronics, Seattle, WA) IN: [ECEC-90; Proceedings of the
25th Intersociety Energy Conversion Engineering Conference,
Reno, NV, Aug. 12-17, 1990. Vol. 6. New York, American Institute
of Chemical Engineers, 1990, p. 21-25. refs
Copyright

The most recent developments in the Boeing Aerospace
Autonomous Power System (APS) testbed are presented. The APS
testbed is a dc.system with 3-kW capability that was assembled
for use in developing improved control techniques for aerospace
electrical power systems. The emphasis is on a new expert system
shell developed by Boeing specifically for the real-time control of
electrical power systems (EPS). The capabilities of this shell, called
the Blackboard Programming Environment (BPE), were shown
through a series of demonstrations. The advantages of this

programming environment for autonomous control and the results -

of the demonstrations are discussed. LE.

A91-47789 ~
THE ELECTRONIC COPILOT - A FRUITFUL EXPERIENCE
TOWARD COMPLEX PROJECT MANAGEMENT USING
ARTIFICIAL INTELLIGENCE IN THE SPACE DOMAIN
YANN RENAULT and GILLES CHAMPIGNEUX (Dassault Aviation,
Saint-Cloud, France) IN: The management of large software
projects in the space industry; Colloguium, Toulouse, France, Oct.
16-18, 1990, Proceedings. Toulouse, France, Cepadues-Editions,
1991, p. 443-462. refs
Copyright

Current experience is presented of how knowledge engineering
methods should be employed for expertise initial design and then
supplemented by extensive knowledge evaluation and refinement
in a simulator, and in some cases by automatic knowledge
generation tools. It is shown that the concept described of an
electronic copilot, could be usefully applied to space projects.
Three examples of potential applications are been identified and
developed: an electronic assistant for the astronaut in IVA for
combined EVA/robotics activites during in-orbit servicing
operations, an electronic assistant flight controller for real-time
telemetry data evaluation during manned space flights, and an
electronic assistant for the 'smart evaluation’ of the crew during

intensive operations training. R.E.P--
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A91-51213
SOLVING SCHEDULING PROBLEM IN OPERATIONS
MANAGEMENT USING A TEMPORAL CONSTRAINT
REASONING SYSTEM
ALEX C. MENG and MICHAEL SULLIVAN (Texas Instruments,
Inc., Dallas) IN: Applications of artificial intelligence VIII;
Proceedings of the Meeting, Orlando, FL, Apr. 17-19, 1990.
Bellingham, WA, Society of Photo-Optical Instrumentation
Engineers, 1990, p. 736-745. refs
Copyright

This paper discusses the use of temporal constraint satisfaction
in solving scheduling problems in the operation management
domain. The Logos constraint reasoning system implements the
constraint propagation paradigm to solve the temporal constraint
satisfaction problem. It is shown that temporal relationships provide
a richer model to express the scheduling constraints than the
precedence relationship. Furthermore, the temporal constraint
system can model the dynamic perturbation of the events and
their impact on the schedule. This paper presents examples that
illustrate how Logos can model scheduling problems and how
Logos can use this model to suggest rescheduling actions in
response to schedule degradations. * Author

A91-51799
DESIGN METHODOLOGY FOR SPACE AUTOMATION AND
ROBOTICS SYSTEMS
A. ELFVING (ESTEC, Noordwijk, Netherlands) and U. KIRCHHOFF
(Isytec, Bremen, Federal Republic of Germany) ESA Journal
(ISSN 0379-2285), val. 15, no. 2, 1991, p. 148-164, refs
Copyright

Logical reference models are derived which postulate the
essential functions of an automation and robotics (A&R) system
and are employed for structuring operator requirements and
transforming them into distinct design solutions. These reference
models ‘cover mobile vehicles, robots and process control and .
reflect the manner in which the system is to be operated (automatic
or teleoperated). The methodology can be extended to encompass
other related A&R subjects, e.g., 'designing for automation’ and
’group technology’ to ensure efficient development within ESA.

. R.E.P. -

N91-10647# Rolls-Royce Ltd., Bristol (England).
FULLY AUTOMATIC ANALYSIS IN AN INDUSTRIAL
ENVIRONMENT
. ARMSTRONG and T. EDMUNDS  Derby, England 15 May
1989 12 p Presented at 2nd International Conference -on
Quality Assurance and Standards in Finite Elements Analysis, May
1989
(PNR-90722; ETN-90-97947) Copyright Avail: NTIS HC/MF
A03 ‘
Part of the Computer Aided Engineering and Manufacturing
(CAEM) project is described. The objective of CAEM is to halve
the time between commitment to an engine and entry into service.
A two dimensional automatic finite element analysis facility is
described. This is designed to contribute to the CAEM project
objective by reducing the elapsed time to perform a high quality
finite element analysis of the circumferentially averaged response
of main engine rotor systems. This allows these analyses to be
performed earlier in a design’s evolution and increases confidence
in the design prior.to commitment to manufacture. ESA

N91-12232# California Univ., Berkeley. Lawrence Berkeley Lab.
Applied Science Div. .
THE PRACTICAL COMPUTER IN DESIGN
JENNIFER SCHUMAN and GREGORY WARD Jul. 1990 6 p
Presented at the 5th International Conference on Systems
Research, Informatics, and Cybernetics, Baden-Baden, Fed.
Republic of Germany, 6-12 Aug. 1990 Submitted for publication
(Contract DE-AC03-76SF-00098)
(DE91-000353; LBL-29301; BS-276; CONF- 9008156 -1)  Avail:
NTIS HC/MF A02

Electronic information processing is becoming a necessity in
today's complex design environment. The appropriate role for the
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computer in the design process is examined. Computation should
be applied throughout all design phases, but practicing designers
today rarely use computers beyond simple word processing and
drafting tasks. While many design tasks are poorly matched to
the computer, other pragmatic and productive avenues remain
unexploited. We discuss the need to recognize which elements of
the design process are most suited to computer assistance. The
role of the computer is designed as an objective assistant to the
designer, and practical approaches are discussed in two application
areas for computers in design: design simulation and resource
information management. DOE

N91-16616# Electronics Research Lab., Adelaide (Australia).
Communications Div. : .
XSHELL: A GENERAL PURPOSE EXPERT SYSTEM SHEL
ALLAN J. MACK May 1990 31 p
(AD-A228454; ERL-0509-RE; DODA-AR-005-997) Avail: NTIS
HC/MF A03 CSCL 12/5 )
An expert system shell is a computer program which is ideally
independent of the domain (subject) of application. A problem is
represented by facts and rules which the shell processes as data.
Although it may be large, the shell is a conventional procedural
program. The shell described is the result of a study of existing
shells and of the needs of the Intelligent Frequency Management
System. The outcome is a comprehensive tool for the development,
execution and maintenance of rule-based expert systems. Several
unique features can ensure a high level of completeness, reliability
and maintainability in the application. The degree of detail which
follows is provided not only as a guide to users but also as a
reference for the assessment of specification of other shells. This

issue refers to XSHELL version 2.11. Expert systems usually divide .

the rules and facts into the domain, which describes the general
case, and the context, which is the part that can vary from one
problem to another. In XSHELL, facts and rules describe the
problem domain. The assignment of certainties and values to the
facts describes the context. The solution of problems is goal driven
using-a combination of backward and forward chaining. Each fact
is described by a text. Associated with each fact is either a set of
descriptive states each having a probability (certainty), or a numeric
value (or array of values). The descriptive facts are referred to as
being qualified and the numeric facts as quantified. GRA

N91-19751# Pacific Northwest Lab., Richland, WA.
TECHNOLOGY MODERNIZATION ASSESSMENT FLEXIBLE
AUTOMATION

D. W. BENNETT, D. R. BOYD, N. H. HANSEN, M. A. HANSEN,
and J. A. YOUNT Dec. 1990° 75 p

(Contract DE-AC06-76RL-01830) .

(DE91-005620; PNL-7329) Avail: NTIS HC/MF A04

~ The objectives of this report are to present technology
assessment guidelines to be considered in conjunction with defense
regulations before an automation project is developed, to give
examples showing how assessment guidelines may be applied to
a current project, and to present several potential areas where
automation might be applied successfully in the depot system.
Depots perform primarily repair and remanufacturing operations,
with limited small batch manufacturing runs. While certain activities
(such as Management Information Systems and warehousing) are
directly applicable to either environment, the majority of applications
will require combining existing and emerging technologies in
different ways, with the special needs of depot remanufacturing
environment. Industry generally -enjoys the ability to make revisions
to its product lines seasonally, followed by batch runs of thousands
or more. Depot batch runs are in the tens, at best the hundreds,
of parts with a potential for large variation in product mix;
reconfiguration may be required on a week-to-week basis. This
need for a higher degree of flexibility suggests a higher level of
operator interaction, and, in turn, control systems that go beyond
the state of the art for less flexible automation and industry in
general. This report investigates the benefits and barriers to
automation and concludes that, while significant benefits do exist
for automation, depots must be prepared to carefully investigate
the technical feasibility of each opportunity and the life-cycle costs
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associated -with implementation. Implementation is suggested in
two ways: (1) develop an implementation plan for automation
technologies based on results of small demonstration automation
projects; (2) use phased implementation for both these and later.
stage automation projects to allow major technical and
administrative risk issues to be addressed. DOE

N91-20679*# General Dynamics Corp., San Diego, CA. Space
Systems Div.
EXPERT SYSTEM DECISION SUPPORT FOR LOW-COST
LAUNCH VEHICLE OPERATIONS
G. P. SZATKOWSK! and BARRY E. LEVIN /1 NASA, Lyndon B.
Johnson Space Center, Fourth Annual Workshop on Space
Operations Applications and Research (SOAR 90) p 304-316  Jan.
1991 Sponsored in part by AFSD
Avail: NTIS HC/MF A21  CSCL 22/2

Progress in assessing the feasibility, benefits, and risks
associated with Al expert systems applied to low cost expendable
launch vehicle systems is described. Part one identified potential
application areas in vehicle operations and on-board functions,
assessed measures of cost benefit, and identified key technologies
to aid in the implementation of decision support systems in this
environment. Part two of the program began the development of
prototypes to demonstrate real-time vehicle checkout with controlier
and diagnostic/analysis intelligent systems and to gather true
measures of cost savings vs. conventional software, verification

. and validation requirements, and maintainability improvement. The

main objective of-the expert advanced development projects was
to provide a robust intelligent system for control/analysis that must
be performed within a specified real-time window in order to meet
the démands of the given application. The efforts to develop the
two prototypes are described. Prime emphasis was on a controller
expert system to show real-time performance in a cryogenic
propellant loading application and safety validation implementation
of this system experimentally, using commercial-off-the-shelf
software tools and object oriented programming techniques. This
smart ground support equipment prototype is based in C with
imbedded expert system rules written in the CLIPS protocol. The
relational database, ORACLE, provides non-real-time data support.
The second demonstration develops the vehicle/ground intelligent
automation concept, from phase one, to show cooperation between
multiple expert systems. This automated test conductor (ATC)
prototype utilizes a knowledge-bus approach for intelligent
information processing by use of virtual sensors and blackboards
to solve complex problems. It incorporates distributed processing
of real-time data and object-oriented techniques for command,
configuration control, and auto-code generation. ' Author

' 'N91-20684°# Mitre Corp., Houston, TX.

A FAILURE MANAGEMENT PROTOTYPE: DR/RX
DAVID G. HAMMEN, CAROLYN G. BAKER, CHRISTINE M. KELLY,
and CHRISTOPHER A. MARSH /n NASA, Lyndon B. Johnson
Space Center, Fourth Annuai Workshop on Space Operations
Applications and Research (SOAR 90) p 347-354° Jan. 1991
(Contract NAS9-18057)
Avail: NTIS HC/MF A21 CSCL 14/4 :
This failure management prototype performs failure diagnosis
and recovery management of hierarchical, distributed systems. The
prototype, which evolved from a series of previous prototypes
following a spiral model for development, focuses on two functions:
(1) the diagnostic reasoner (DR) performs integrated failure
diagnosis in distributed systems; and (2) the recovery expert (Rx)
develops plans to recover from the failure. Issues related to expert
system prototype design and the previous history of this prototype
are discussed. The architecture of the current prototype is
described in terms of the knowledge representation and
functionality of its components. Author

N91-20689*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, OH.

AUTONOMOUS POWER EXPERT SYSTEM ADVANCED
DEVELOPMENT

TODD M. QUINN (Sverdrup Technology, Inc., Brook Park, OH.)




and JERRY L. WALTERS /n NASA; Lyndon B. Johnson Space
Center, Fourth Annual Workshop on Space Operations Applications
and Research (SOAR 90) p 383-390 Jan. 1991
Avail: NTIS HC/MF-A21 CSCL 10/2

The autonomous power expert (APEX) system is being
developed at Lewis Research Center to function as a fault diagnosis
advisor for a space power distribution test bed. APEX is a
rule-based system capable of detecting faults and isolating the
probable causes. APEX also has a justification facility to provide
natural language explanations about conclusions reached during
fault isolation. To help maintain the health of the power distribution
system, additional capabilities were added to APEX. These
capabilities allow detection and isolation of incipient faults and
enable the expert system to recommend actions/procedure to
correct the suspected fault conditions. New capabilities for incipient
fault detection consist of storage and analysis of historical data
. and new user interface displays. After the cause of a fault is
determined, appropriate recommended actions are selected by
rule-based inferencing which provides corrective/extended test
procedures. Color graphics displays and improved mouse-
selectable menus were also added to provide a friendlier
user interface. A discussion of APEX in general and a more detailed
description of the incipient detection, recommended actions, and
user interface developments during the last year are presented.

Author

N91-20690*#  Boeing Computer Services Co., Huntsville, AL.
Artificial Intelligence Center.
A KNOWLEDGE-BASED APPROACH TO CONFIGURATION
LAYOUT, JUSTIFICATION, AND DOCUMENTATION
.F. G. CRAIG, D. E. CUTTS, T. R. FENNEL, C. M. CASE, and J.
R. PALMER (Boeing Aerospace and Electronics Co., Huntsville,
AL.) /n NASA, Lyndon B. Johnson Space Center, Fourth Annual
" Workshop on Space Operations Applications and Research (SOAR
90) p 393-396 Jan. 1991  Previously announced in IAA as
A90-27286 .
Copyright  Avail: NTIS HC/MF A21 CSCL 12/1

The design, development, and implementation of a prototype
expert system which could aid designers and system engineers in
the placement of racks aboard modules on the Space Station
Freedom are described. This type of problem is relevant to any
program with multiple constraints and requirements demanding
solutions which minimize usage of limited resources. This process
is generally performed by a single, highly experienced engineer
who integrates all the diverse mission requirements and limitations,
and develops an overall technical solution which meets program
and system requirements with minimal cost, weight, volume, power,
etc. This system architect performs an intellectual integration
process in which the underlying design rationale is often not fully
documented. This is a situation which lends itself to an expert
system solution for enhanced consistency, thoroughness,
documentation, and change assessment capabilities. Author

N91-20692*#  Princeton Univ.,, NJ. Dept. of Mechanical and

Aerospace Engineering.

QUANTITATIVE KNOWLEDGE ACQUISITION FOR EXPERT

SYSTEMS

BRENDA L. BELKIN and ROBERT F. STENGEL /n NASA, Lyndon

B. Johnson Space Center, Fourth Annual Workshop on Space

Operations Applications and Research (SOAR 90) p 405-413  Jan.

1991

(Contract NGL-31-001-252; DAAG29-84-K-0048)

Avail: NTIS HC/MF A21 CSCL 09/2

A common problem in the design of expert systems is the

definition of rules from data obtained in system operation or

simulation. While it is relatively easy to collect data and to log the

comments of human operators engaged in experiments,

generalizing such information to a set of rules has not previously

been a direct task. A statistical method is presented for generating

rule bases from numerical data, motivated by an example based

on aircraft navigation with multiple sensors. The specific objective
" is to design an expert system that selects a satisfactory suite of

measurements from a dissimilar, redundant set, given an arbitrary
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navigation. geometry and possible sensor failures. The systematic
development is described of a Navigation Sensor Management
(NSM) Expert System from Kalman Filter convariance data. The
method invokes two statistical techniques: Analysis of Variance
(ANOVA) and the ID3 Algorithm. The ANOVA technique indicates
whether variations of problem parameters give statistically different
covariance results, and the D3 algorithms identifies the
relationships between the problem parameters using probabilistic
knowledge extracted from a simulation example set. Both are
detailed. Author

N91-20810# Lockheed Missiles and Space Co., Palo Alto, CA.
Artificial Intelligence Center,
ADAPTIVE INTERFACES Final Report, Mar. 1989 - May 1990
SHERMAN W. TYLER Nov. 1990 29 p
(Contract F30602-87-D-0087)
(AD-A229751; RADC-TR-90-276) Avail: NTIS HC/MF A03
CSCL 23/2

The purpose of this research and development endeavor was
to design and implement an adaptive intelligent interface for a
command-and-controi style domain. The primary functionality of
the resulting interface was to be able to adapt its presentation of
information to the individual user, based upon the current task
and the user’s personal preferences and experiences as captured
in.an explicit user model. The CHORIS (Computer Human Object
Oriented Reasoning Interface System) software system is a
knowledge based intelligent interface architecture which supports
mixed modality input and output, high-level plan management,
adaptation to individual users and user roles, and tailoring of system
response inf