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FOREWORD

Management gathers together references to pertinent documents — reports, journal articles,
books — that will assist the NASA manager to be more productive. Items are selected and
grouped according to their usefuiness 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 oritems.
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TYPICAL REPORT CITATION AND ABSTRACT

NASA SPONSORED |

ON MICROFICHE CORPORATE SOURCE

ACCESSION NUMBER —— N90-25000*# Kansas Univ., Lawrence.
TITLE—— KEEPING THE DREAM ALIVE: MANAGING THE SPACE
STATION PROGRAM, 1982 TO 1986.Final Report
AUTHORS — THOMAS J. LEWIN.and V. K. NARAYANAN (Rutgers - The State
Univ., Neéw Brunswick, NJ.) Washington NASA Jul. 1990 «—— PUBLICATION DATE

178 p
CONTRACT NUMBER (Contract NASW-4248) AVAILABILITY SOURCE

REPORT NUMBERS ——— (NASA-CR-4272; NAS 1.26: 4272) Avaul NTIS‘l:C AO9/MF A1
COSATI CODE —— CSCL 051
v The managementis described and analyzed of the formative years
of the NASA Space Station Program (1982 to 1986), beginning with
the successful initiative for program approval by Administrator James
M. Beggs through to the decision to bring program management to
Reston, Virginia. Emphasis is on internal management issues related
to the implementation of the various phases of the program. Themes «——— ABSTRACT
examined are the problem of bringing programmatic and institutional
interest together and focusing them to forward the program;
centralized versus decentralized control of the program; how the
_ history of NASA and of the individual installations affected the
decisions made; and the pressure from those outside NASA. The
- four sections are: (1) the decision to build the space station, (2) the
+design of the management expenment (3) the experiment comes to
life, and (4) the decision reversal. ) "+ Author

TYPICAL JOURNAL ARTICLE AND ABSTRACT

ACCESSION NUMBER ——A90-47831
TITLE —— A HIERARCHICAL MULTIPROCESSOR STRUCTURE BASED

ON MULTISTAGE NETWORKS AUTHOR'S AFFILIATION

AUTHORS — JANG-PING SHEU (National Central University Chungll Republic
of China), WEN-TSUEN CHEN (National Tsing Hua University,
Hsinchu, Republic of China), and HONG-MEN SU (lllinois,
University, Urbana) International Journal of High Speed Computing «<—— JOURNAL TITLE
(ISSN 0128-0533), vol. 2, June 1980, p. 117-131. refs
Copyright e PUBLICATION DATE

A class of hierarchically structured multistage interconnection '
networks is proposed. t is shown that the routing schemes of the
proposed networks are simple. In the environment with high locality
of accesses, performance analysis of the proposed networks shows
that the acceptance (free of collision) probability is increased and the
averge path length (delay) is less than that of conventional multistage «—— ABSTRACT
interconnection networks, such as deita networks. In general, the
performance of the proposed networks is superior to the conventional
multistage interconnection networks when the accesses locality is
greater than or equal to 0.5. The cost of the proposed networks is
analyzed and found to be comparable to that of conventional ones.
Author
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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.

A90-13600#
{DEAS FOR MOTIVATING YOUNG PEOPLE TOWARDS
CAREERS IN SPACE DURING THE INTERNATIONAL SPACE
YEAR AND BEYOND .
MANFRED VON EHRENFRIED (Technical and Administrative
Services Corp., Washington, DC)  IAF, International Astronautical
Congress, 40th, Malaga, Spain, Oct. 7-13, 1989. 7 p. refs
(IAF PAPER 89-546) Copyright

Possible ways of motivating young people to enter aerospace
careers are discussed. Consideration is given to the future need
for space managers, scientists, engineers, and astronauts. A set
of three possible solutions to problem of interesting young people
in aerospace careers are proposed. The solutions are the use of
educational comic books, the development of a science and space
award for scouting programs, and the possibility of trips to space
for young people who achieve excellence in science and
mathematics. " RB.

A90-13602#
NASA/USRA ADVANCED ENGINEERING EDUCATION -
NASA/USRA UNIVERSITY ADVANCED DESIGN PROGRAM
CAROLYNNE P. HOPF (Universities Space Research Association,
Columbia, MD) and GERALD M. GREGOREK (Ohio State
University, Columbus) IAF, international Astronautical Congress,
40th, Malaga, Spain, Oct. 7-13, 1989. 13 p.
(IAF PAPER 89-550) Copyright

Consideration is given to the resources available to the network
of universities participating in the NASA/Universities Space
Research Association (USRA) Universities Advanced Design
Program for Space and Aeronautics. The history and objectives
of the NASA/USRA program are outlined. The projects included
in the program are listed and specific projects are described in
detail. The impact of the program on NASA programs, students,
faculty, and engineering design program curricula is discussed.n 5

A90-13605*#  National Aeronautics and Space Administration,
Washington, DC.

SCIENTIFIC LITERACY FOR THE 21ST CENTURY (SL-21)
ROBERT W. BROWN (NASA, Educational Affairs Div., Washington,
DC)  IAF, International Astronautical Congress, 40th, Malaga,
Spain, Oct. 7-13, 1989. 9 p. refs

(IAF PAPER 89-557) Copyright )

A proposal called, 'Scientific Literacy for the 21st Century
(SL-21)", has been introduced, suggesting ways in which NASA
may work to increase scientific literacy in the U.S. The future
need for an adequate supply of scientists and engineers for the
space program is discussed. The principles of the SL-21 proposal

are outlined. The program would emphasize education in the fields
of space technologies and earth and planetary sciences. The
educational elements of the proposal for teachers, students,
universities, and the general adult population are described. R.B.

A90-17810* American Univ., Washington, DC.

THE DECAY OF NASA’S TECHNICAL CULTURE

HOWARD E. MCCURDY (American University, Washington, DC)
Space Policy (ISSN 0265-9646), vol. 5, Nov. 1989, p. 301-310.
Research sponsored by NASA. refs

Copyright .

Changes in the organization structure and technical research
activities of NASA since 1970 are evaluated. The creation of NASA
and the original organizational structure and operation of NASA
are reviewed. The relationship between organization and advanced
technology is discussed and suggestions are given for ways of
maintaining NASA as a high reliability organization. R.B.

A90-26180#
A REVIEW OF AIRLINE SPONSORED AB INITIO PILOT
TRAINING IN EUROPE
NEIL JOHNSTON  IN: International Symposium on Aviation
Psychology, 5th, Columbus, OH, Apr. 17-20, 1989, Proceedings.
Volume 1. Columbus, OH, Ohio State University, 1989, p. 33-38.
The type of ab initio (zero time) fraining course in which
graduates proceed directly from basic training to immediate copilot
duties with a major air carrier is presented. This type of training is
well established in Europe and recent trends indicate a growing
interest in the concept throughout the world. After reviewing the
training standards of pilot training it is concluded that full time ab
initio training for airlines becomes a process of total immersion in
all aspects of flying. The needs of the airline remain paramount
throughout this process. Attention is given to the following
components of ab initio training: (1) provision of comprehensive
and highly integrated training; (2) training to a combined State
and airline specification; (3) training to beyond basic State and
ICAO requirements; (4) extensive use of simulation, especially at
the final stages of advanced training; (5) early introduction to the
needs of multicrew operations; (6) training directed at the

- development of desirable airline attributes and career-oriented

professional skills; and (7) regular and rigorous evaluation of all
parts of the training system. R.E.P.

A90-26185#
GLASS COCKPITS AND AB INITIO PILOTS
ASHOK PODUVAL IN: International Symposium on Aviation
Psychology, 5th, Columbus, OH, Apr. 17-20, 1988, Proceedings.
Volume 1. Columbus, OH, Ohio State University, 1989, p. 97-103.
Major changes facing the aviation industry today involve an
acute shortage of experienced pilots and concurrently the advent
of new generation advanced technology aircraft. This report looks
at the combined effect of these two factors. It is argued that
there is no magical solution to this unavoidable induction of less
experienced pilots into the new ’glass’ cockpits. It is suggested
that the only long-term answer is to suitably alter training objectives
so that even the ab initio pilot of today could be adequately
equipped to tackle the problems posed by the advanced cockpits
of tomorrow. A combination of several training methods and
procedures are offered to improve pilot reliability: (1) increased
simulator training specifically oriented towards crew management




01 HUMAN FACTORS AND PERSONNEL ISSUES

and resource management; (2) flight safety programs and seminars
for aircrew, incorporating audio-visual aids, encompassmg actual
situations/emergencies caused by human error in state-of-the-art
_aircraft; (3) mandatory cockpit résource management (CRM)

- - workshops, highlighting the importance of CRM in the advanced

technology aircraft; (4) increased line-oriented flying training; (5)
scheduling of inexperienced or ab initio crew with highly
experienced pilots; and (6) monitoring of flight data recorders with
certain 'acceptable’ stipulations. R.E.P.

A90-26186#
AIR FORCE AB INITIO PILOT TRAINING - USE OF SYSTEMS
ENGINEERING CONCEPTS TO RELATE TRAINING B
REQUIREMENTS TO RESEARCH NEED
TENNY A. LINDHOLM, RICHARD B. DRAWBAUGH (USAF
Aeronautical Systems Div., Wright-Patterson AFB, OH), and
ROBERT F. BACHERT (USAF, Armstrong Aerospace Medical
Research Laboratory, Wright-Patterson AFB, OH) IN: International
Symposium on Aviation Psychology, 5th, Columbus, OH, Apr. 17-20,
1989, Proceedings. Volume 1. Columbus, OH, Ohio State University,
1989, p. 104-111. oo

Description and definition of the use. of top-down Systems
Engineering Methodology (SEM), tools, and techniques is presented
to illustrate the USAF new ’'Specialized’ Undergraduate Pilot
Training System (SUPTS). This is a complex ab initio pilot training
system requiring integration of widely diverse training requirements
and training devices. The heart of SUPTS will be the Training
Management System (TMS), which will relate training requirements
to training events and manage the use and configuration of the
various training devices and curriculum. This paper shows, that by
using Integrated Design Engineering Analysis Language (IDEAL),
models are developed that relate training requirements.to training
system functional capability and define the complex functional and
data/information interrelationships between subsystem com-
ponents and the TMS. Arguments are given-that an SEM-ap-
proach is desirable, if not absolutely essential, to the initial
specmcatlon of a large complex aircrew training system. : R.E.P.

A90-26187#

DEVELOPING COCIKPIT RESOURCE MANAGEMENT
TRAINING CURRICULA FOR AB INITIO AIRLINE PILOT
TRAINING .-
TOM SAMS (American Airlines; Inc., Fort Worth, TX) - IN:
International Symposium on Aviation Psychology,  5th, Columbus,
-OH, Apr. 17-20, 1989, Proceedings. Volume 1. Columbus, OH,
Ohio State University, 1989, p. 112-117. refs -

The history of cockpit resource management (CRM) as it has
emerged from the fields of aviation safety and human factors is
reviewed. Nonstandardization of CRM objectives, lack of a CRM
‘media pool, and other training priorities within the aviation industry
‘have contributed to this difficulty. The economics of CRM training
program development, curriculum changes, and training opportunity
make the CRM issue difficult to resolve. Many questions remain
regarding training methods and effectiveness. It is suggested that
the potential gains in CRM proficiency through the undergraduate
educational process, and existing collegiate aviation programs
leading to professional pilot careers can provide the foundation of
CRM attitudes for their students. [t is "believed that curriculum
changes to facilitate these CRM objectives are well within the
control of most academic institutions. . ~ REP.

A90-26193#

FLIGHT INSTRUCTOR TRAINING AS THE FOUNDATION OF
AB INITIO PILOT TRAINING

IRENE HENLEY (Newcastle, University, Australla) IN: Intematlonal
" Symposium on Aviation Psychology, 5th, Columbus, OH, Apr. 17-20,
1989, Proceedings. Volume 1. Columbus, OH, Ohio State University,
1989, p. 161-166. refs ’

The quality of flight instructor training in Canada and Australia
is examined. Very little research has been devoted to assessing
the .quality of civil flight mstructor training, and to finding_ ways _of
maximizing the instructor’ s ~effectiveness in flight tralmng
Questionnaires were sent to a stratified ‘sample of flight instructors

2

and inspectors in order to evaluate the quality of flight instructor
training, and the methods used in the evaluation of flight instructors,
and the training needs of flight instructors and inspectors. Results
corroborate’ previous findings that, in general, the whole teaching
approach to flight training, including flight instructor training, is
based on a flawed approach to teaching. This is accentuated by

the fact that the teachers of flight instructors do not receive any

training to prepare them to teach flight instructor trainees how to
instruct. It is suggested that flight training needs to take advantage
of the advances made in related fields, such as educational

_psychology and adult education. , : R.E.P.

A90-26204+#
INTEGRATION OF A LOW COST PART TASK TRAINER
(ADVANCED TRAINING DEVICE - ATD) INTO A FLIGHT
CREW DEVELOPMENT PROGRAM
ROGER:B. CROSTHWAITE (Massey University, Palmerston North,
New Zealand).and JAMES N. SPARK (Civil Air Training Academy,
Cessnock, Australia) IN: International Symposium on Aviation
Psychology,- 5th, - Columbus, ‘OH, Apr.. 17-20, 1989, Proceedings.
Volume 1. Columbus, OH, Ohio »State University, 1989, p.
227-232. refs

A training strategy is developed to reduce costs and improve
learning .efficiency for flight crews. Replicating an aircraft to a
high level of fidelity is unnecessary in.some stages of development.
Evidence :suggests .that high fidelity may be redundant to skill
acquisition in some.training phases.:Focusing on the needs of the
learner is essential so that optimum operational competency can
be developed. The rationale of. this approach is that practice of
part task components as a prelude to performance of complex
tasks will .improve whole task performances. Many tasks can be
learned better, faster, and more economically in a controlled
learning environment such as a groundbased trainer. It is concluded

that there is little additional advantage in using an aircraft during

some phases of training. ) ‘H.E.P.

A90—26265#
*AIRCREW TEAM DYNAMICS A COMPREHENSIVE CREW

MANAGEMENT PROGRAM FOR AMERICA 'WEST AIRLINES
PILOTS AND FLIGHT ATTENDANTS
MICHAEL J. VANDERMARK (America West Airlines, Phoenix, AZ)

“IN: International SympoSium on  Aviation Psychology, 5th,
‘Columbus, OH, Apr. 17-20, 1989, Proceedings. Vo’lume 2.

Columbus, OH, Ohio State University, 1989, p. 640-645.

A90-26306*# Hampton Univ., VA.
MULTI-MEDIA AUTHORING - INSTRUCTION AND TRAINING
OF ‘AIR TRAFFIC CONTROLLERS BASED OM ASRS INCIDENT

REPORTS

HERBERT B. ARMSTRONG (Hampton Umversnty VA) and
RENATE J. ROSKE-HOFSTRAND (NASA, Ames Research Center,
Moffett Field, CA) IN: International Symposium on Aviation
Psychology, 5th, Columbus, OH, Apr. 17-20, 1989, Proceedings.
Volume .Columbus, OH, Ohio State University, 1989, p.
896-901. refs

. This paper discusses the use of’ computer-assnsted mstructnons
and flight simulations to enhance procedural and perceptual motor
task training. Attention is called to the fact that incorporating the
accident and incident data contained in reports filed with the
Aviation Safety Reporting System (ASRS) would be a valuable
training tool which the learner could apply for other situations.
The need to segment the events is emphasized; this would make
it possible to modify’ events in order to suit the needs of the
training environment. Methods were developed for designing
meaningful scenario development on runway incursions on the
basis of analysus of ASRS reports. It is noted that, while the
development of interactive tralmng tools using the ASRS and other
data bases holds much promise, the design and production of
interactive video programs and laser disks are very expensive. It
is suggested that this problem may be overcome by sharing the
costs of production to develop a library of matenals available to a
broad range of users. ’ . L. ] 1.S.




A90-27406"  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, CA.
MAINTAINING HUMAN PRODUCTIVITY DURING MARS
TRANSIT
IRVING C. STATLER and CHARLES E. BILLINGS (NASA, Ames
Research Center, Moffett Field, CA) SAE, Intersociety Conference
on Environmental Systems, 19th, San Diego, CA, July 24-26, 1989.
11 p. refs
(SAE PAPER 891435) Copyright

This paper addresses the special nature of the human-machine
relationship during a trip to Mars. In particular, the potential for
monotony and boredom during a long-duration space voyage and
the effect on motivation and productivity can be important
considerations to the health and welfare of the crew. For the
voyage to Mars, a design may be considered that will purposefully
maintain some level of workload for the crew as a preventive
measure for the deterioration of productivity that.comes with
boredom. This paper speculates on these considerations, on the
appropriate level of workload for maximum productivity, and on
what might be done during the mission to alleviate the problems
caused by monotony and boredom. Author

A90-30774#

AFLC TOTAL QUALITY MANAGEMENT CORE EDUCATION
AND TRAINING DEVELOPMENT

STEVE D. DOHERTY (USAF,:Logistics Command, anht-Patterson
AFB, OH) IN: NAECON 89; Proceedings of the IEEE National
Aerospace and Electronics Conference, Dayton, OH, May 22-26,
1989. Volume 4. New York, Institute of Electrical and Electronics
Engineers, Inc., 1989, p. 1480-1482.

The USAF Loglstlcs Command (AFLC) has been lmplementmg
total-quality-management (TQM) philosophy since October 1987.
A major concern, however, for every manager and supervisor is
whether or not personnel are being adequately trained in TQM
principles and disciplines. In looking after this concern, there is a
tendency to assume that training is the proper solution for every
problem. When not valid, this assumption results in wasted training
effort. The tendency is to request more training than needed,
thus causing overtraining and a waste of training resources. The
author examines how AFLC can design an adequate, yet efficient
quality training program and avoid the traps just indicated. He
presents the AFLC education and training development model and
schedule of the core curriculum development needed to ensure
continuation of the AFLC quality revolution. : . LE.

A90-31326
HUMAN FACTORS SOCIETY, ANNUAL MEETING, 33RD,
DENVER, CO, OCT. 16-20, 1989, PROCEEDINGS. VOLUMES 1
&2
Conference sponsored by the Human Factors Society. Santa
Monica, CA, Human Factors Society, 1989, p. Vol. 1, 795 p.; vol.
2, 748 p. For individual ‘items see A90-31327 to AS0-31329,
A90-31331 to A90-31387. -
Copyright

Aerospace topics presented include spatial awareness and map
displays, air traffic control, aviation controls and displays, simulation
and decision aiding, and space-related activities. Other major topics
addressed are communication, computer systems, environmental
design, occupational biomechanics, international technology
transfer, and system development. Also addressed are test and
evaluation, perspectives on embedded training in military systems,
training device design, and visual performance. R.E.P.

A90-31373* Colgate Univ., Hamilton, NY.
TRAINING FOR SPACECRAFI' TECHNICAL ANALYSTS -
THOMAS J. AYRES (Colgate University, Hamilton, NY) and LARRY
BRYANT (JPL, Pasadena, CA) IN: Human Factors Society, Annual
Meeting, 33rd, Denver, CO, Oct. 16-20, 1989, Proceedings. Volume
2. Santa Monica, CA, Human Factors Society, 1989, p.
1263-1267. refs
Copyright ,

Deep space missions such as Voyager rely upon a large team
of expert analysts who monitor activity in the various engineering
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subsystems of the spacecraft and plan operations. Senior
teammembers generally come from the spacecraft designers, and
new analysts receive on-the-job training. Neither of these methods
will suffice for the creation of a new team in the middle of a
mission, which may be the situation during the Magellan mission.
New approaches are recommended, including electronic
documentation, explicit cognitive modeling, and coached practice
with archived data. _ Author

A90-31708#
TQM SHOULD FOCUS ON THE HUMAN RESOURCE
LINDA RUFF (Martin Marietta Corp., Astronautics Group, Denver,
CO) IN: AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, Denver, CO, Nov. 1-3, 1989, Technical Papers.
Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, p. 192-197. ' .
(AIAA PAPER 89-3229) Copyright

Total quality management (TQM) focused on human resources,
the benefits that can be realized if TQM is applied, and some of
the current problems facing management without TQM are defined.
Some methods that can be used to accomplish better relationships
between supervisors/managers and employees with TQM are
presented. It is suggested that the future success of an organization
is in the success of its people, and that TQM of the human
resource can make that success happen. R.E.P.

A90-31712#
TOTAL QUALITY MANAGEMENT PLANNING
LAWRENCE T. BAUER (Harris Corp., Government Support

.Systems Div., Syosset, NY) [N: AIAA/ADPA/NSIA National Total

Quality Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, - American Institute of
Aeronautics and Astronautics, 1989, p. 214-216.
(AIAA PAPER 89-3235) Copyright

The key ingredient to any successful TQM program is top
management commitment and involvement. The early top
management involvement reflects itself in a series of goals and
visions for the organization. From these broad guidelines,
awareness training of personnel can take place, foliowed by a
selected level of skills training associated with the process of
improvement and changing the culture of the organization.
Management training must also be considered to include continuous
improvement as another tool in the manager’s kit of approaches
to the business environment. To track the success of the program,
it is appropriate that a series of measurements be determined
reflecting the results of the teams pursuing process improvements.
To maintain and coordinate the program, the issue of a responsible
person or executive in charge is also appropriate. Following a
series of early successes, most programs will tend to level out or
even drop in their effectiveness. It is necessary to recognize that
TQM requires certain planning for the next level of attainment
and the long term infusion of TQM into the culture. Author

A90-31719#
THE LANGUAGE OF TQM
STUART I. FICKLER (Systems Research Laboratories, Inc., Dayton
OH) IN: AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, Denver, CO, Nov.- 1-3, 1989, Technical Papers.
Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, p. 246-255. refs
(AIAA PAPER 89-3245) Copyright

The effects of cross-cuitural and intracultural issues on
neurolinguistic issues as related to total quality management (TQM)
are studied. Basic Japanese and American cultural values are
described. The successful adaptation of TQM by the Japanese
and the transfer of this concept to an American environment are
discussed. Particular attention is given to the direct translation of
specific Japanese methods to an American environment. TQM in
the environment of Japanese management and American labor is_
examined. The role of corporate managers in TQM is described.

‘Specific communication strategies are presented. \.F.

3
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A90-31723#
PERSPECTIVE: WORK MEASUREMENT IS WORIC
MANAGEMENT - A KEY FACTOR IN TQM PHILOSOPHY.
WILLIAM L. JOHNSTONE (Martin Marietta Corp., Astronautics
Group, Denver, CO) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, ‘1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. * Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 308, 309.
(AIAA PAPER 89-3641) . Copyright

This paper will communicate that work measurement is a
valuable tool to be used by production teams to identify issues
impacting production and to facilitate effective corrective action or
“process improvement’. The paper will emphasize that asking the
question 'Why didn’'t we meet standard?’ is a positive first step to
identifying a problem with the process, thus allowing the team to
affect process correction and improvement. The blending of work
measurement and TQM is found to be a win, win situation.

: - . Author

A%0-31726+#
TOTAL QUALITY MANAGEMENT (TQM) KEY CONCEPTS AND
IMPLEMENTATION METHODOLOGY FOR DEFENSE AND
AEROSPACE INDUSTRIES
ROBERT F. MEYLAND (Martin- Marietta . Electronic Systems,
Orlando, FL) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington,. DC, . American Institute of
Aeronautics and Astronautics, 19889, p. 322-326 )
(AIAA PAPER 89-3649) Copyright

The TQM program designed to meet the DOD management
initiative of continuously improving performance at every level is
examined. The keys to a successful TQM program are: (1) top
management support, (2) employee commitment, (3) continued
improvement activities, (4) supplier involvement, and (5) customer
involvement. The role of management and employees in TQM is
discussed. An award program, the TQM cycle, and concurrent
engineering are considered. I:F.

A90-31727#
TOTAL QUALITY MANAGEMENT AND DATA SECURITY
STEVEN L. MORRIS (Martin .Marietta Data Systems, Englewood,
CO) IN: AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, Denver, CO, Nov. 1-3, 1989, Technical Papers.
Washington, DC, American Institute of Aeronautics- and
Astronautics, 1989, p. 327-329. .
(AIAA PAPER 89-3650) Copyright

The relation between total quality management (T QM) and data
security is examined. The objective of TQM and data security is
to train and educate employees to their responsibilities toward
data security. Data security goals-and risks are discussed. I.F.

A90-31728# .
USE TRAINING IN A TOTAL QUALITY MANAGEMENT (T QM)
ENVIRONMENT TO INCREASE EFFICIENCY .
LEROY R. PETERS (Martin Marietta: Corp., Astronautics Group,
Denver, CO) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, - American. Institute of
Aeronautics and Astronautics, 1989, p. 330-332.
(AIAA PAPER 89-3652) Copyright

Methods for improving the training of productlon worker without
affecting production levels are described. Planned and unplanned
time need to be used for the education and training of employees.
This training time should be utilized to practice setups, and for
cross training and additional job skills training. This training will
lead to increased productivity and reduced product costs. I.F.

A90-31729#

REVISITING THE MEANING OF 'WORK’ IN A TOM
ENVIRONMENT

JEROME R. PIKULINSKI (General Dynamics Corp., Fort Worth,
TX) IN: AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, -Denver, CO, Nov. 1-3, 1989, Technical Papers.

4

' Denver, CO)

Washington, DC, American Institte of Aeronautics and
Astronautics, 1989, p. 333-338. . rets SO
(AIAA PAPER 89-3653) Copyright

This paper reviews and discusses the applicability of selected
personnel management theories ‘to the Department of Defense
objective of creating a 'Total Quality Management’ environment
within the operations of its defense contractors and their suppliers.
The materials selected for review show that management has a
basic behavioral requirement to create and maintain cooperation.
Conversely, workers have a need to achieve motivational states
characterized by satisfaction. Motivating workers to- higher states
of performance may interfere with workers’ satisfactions. Various
methods may be used to develop: cooperation. Demographic
factors, technological trends, and increasing desires and needs of
workers to control their own work performance are increasing the
complexity of managing worker performance. A return to basic
management concepts is indicated. it Author

A90-31731#

A TOTAL QUALITY MANAGEMENT (TQM) DIAGNOSTIC
GUIDE

JANICE ROUILLER and RICHARD L. SOMERS (General Research
Corp.; McLean, VA) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of

- Aeronautics and Astronautics, 1989, p. 353-360.

(AIAA PAPER 89-3655) Copyright

The Quality Planning and Evaluation Guide is developed. The
Guide is designed to assist commercial and government activities
in implementing or improving quality management procedures. The

- structure and content of the work force and staff modules of the

Guide are described. The development and evaluation of the guide
is discussed. and a diagram of the total quality management model
is provided. Case studies demonstrating the applicability of the

‘guide are presented. LF.

A90-31732#
ASSURING TQM FAILURE ’
ROBERT C. SCHALLER (Mamn Marietta Corp Astronautlcs Group,
IN: AIAA7ADPA/NSIA National Total Quality
Management Symposium, 1st,” Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 361, 362. :
(AIAA PAPER 89-3656) Copyright

Activities that can result in the failure of TQM are examined.
Executive management, supervisory, and team member actions
that can cause TQM failure are described. An equation for
evaluating the probability of failure is provided. . LF.

A90-41613
R&D MANAGERS’ PERFORMAMNCE EXPECTATIONS
DONALD R. DOMM (John Carroll University, Cleveland, OH),
THOMAS E. DINERO (Kent State University, OH), and SUZANNE
HAAS (Paragon Human Resource Systems, Canton,. OH) IEEE
Transactions on Engineering Management (ISSN 0018- 9391) vol.
37, May 1990, p. 139-143. refs
Copyright

Managers of professmnal employees from 18 companies were
assessed to determine attributes associated with their most
preferred and least preferred technical professional. It was found
that managers of technical professionals have a clear cognitive
set regarding behavior and characteristics associated with the most
preferred and least preferred technical professional. A basic
cognitive model for professional attributes emerges from the
consistency of managerial perspective. This cognitive model
encompasses technical expertise, ability to get along = with
coworkers and boss, a responsible attitude, ability to supervise
their own work, self-motivation, and loyalty to the company as
behavior associated with the most preferred technical
professional. I.E.



A90-44047 .
EXPERIMENTATION AND UNCERTAINTY ANALYSIS FOR
ENGINEERS
HUGH W. COLEMAN and W. GLENN STEELE, JR. (Mississippi
State University, Mississippi State). New York, John Wiley and
Sons, 1989, 216.p. refs .
Copyright

The application. of uncertamty analysis (UA) methods to
experimental programs is discussed in an introduction for advanced
undergraduate and graduate students of engineering and the
physical sciences. Chapters are devoted to experimental errors
.and. -uncertainty; statistical considerations in measurement
uncertainties; general UA methods for experiment planning; detailed
UA methods for experiment design; problems due to variable but
deterministic bias errors, digital/analog conversion, and instrument
dynamic response; the debugging and execution of experiments;
-and data analysis and the reporting of results. The propagation of
errors into an experimental result is examined in detail in an
appendix. TK

A90-47907
THE EMPLOYER’S DUTY TO BARGAIN OVER LAY-OFFS IN
" THE AIRLINE INDUSTRY - HOW.THE COURTS HAVE .
DISTORTED THE RAILWAY LABOR ACT .
ATHANASSIOS PAPAIOANNOU Journal of Air Law .and
Commerce (ISSN 0021- 8642), vol. 55, Summer 1990, p.
939-1008. refs .
Copyright

The duty of air carriers, as governed by the Railway Labor Act
. (RLA), ‘to bargain with. unions over lay-offs is analyzed. RLA
provisions regarding labor disputes are described. Case law
concerning this labor dispute ~and which provide various
interpretations of the RLA are presented. Some guidelines for
-future bargaining cases are discussed. . . LF.

A90-49279

'DESIGNING SPACE HABITATS FOR' HUMAN PRODUCTIVITY
MARC M. COHEN (Michigan, Umversnty, Ann Arbor) SAE,
. Intersociety Conference on Enwronmental Systems, 20th,
Williamsburg, VA, July 9-12, 1990 15 p. .refs

(SAE PAPER 901204) Copyright .

This summary paper addresses each .of the key words in its
title: Designing, Space Habitats and Productivity; from the
perspective of a research architect. This approach looks at
. definitions of productivity in their specific economic, industrial, social
and technical context. The discussion covers crew autonomy,
democracy and teamwork as productivity values for space
habitats. Author

A90-50193

THE ADVANCED COMPOSITES SKILL BASE - AN

" ASSESSMENT OF ITS ADEQUACY FOR THE FUTURE

- GAIL D. DISALVO (Ciba-Geigy Corp., Hawthorne, NY) IN:
International SAMPE Symposium and Exhibition, 35th, Anaheim,
CA, Apr. 2-5, 1990, Proceedings. Book 2. Covina, CA, Society for
the Advancement of Material and Process Engmeenng, 1990, p.
1815-1824.

-+ Copyright

The Suppliers of Advanced Composite Materials Association
(SACMA) has conducted a survey to ascertain the prospective
personne! and training requirements of this industry, which is
projected to be capable of doubling in size in the next decade.
‘SACMA has accordingly identified a mismatch between the
industry’s need for more processing and fabrication engineers and
“ current educational programs that can address this need. Also
“ required are materials scientists with a basic understanding of the
. dissimilar materials encountered in composites manufacture.

' O.C.
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N90-10536#  Air Univ.,, Maxwell AFB, AL. Airpower Research
Inst.

THE EFFECT OF HIGHER EDUCATION VARIABLES ON
CADET PERFORMANCE DURING 1987 LIGHT AIRCRAFT
TRAINING

LARRY E. BAKER May 1989 254 P

(AD-A210199; AU-ARI-88-9) Avail: NTIS HC A12/MF A02

CSCL 05/6 ~. .

Based on the data analysis, it was concluded that a significant
relationship is evident between 3 of the higher education curriculum
variables: prior flying time, athletics, and portions of the Air Force
Officer Qualifying Test; and subject performance in the light aircraft
training (LATR) program for Air Force Reserve Officer Training
Corps cadets conducted at Embry-Riddle Aeronautical University

.during the summer of 1987. The curricular variables that proved

significant are identified, why the relationship .occurred is analyzed,
and the possible ramifications of such a relationship are discussed.
The 1987 LATR program provided a unique opportunity to explore
the question of what specific variables may influence a qualified
individual's ability to pilot military aircraft. The specificity of the
research design prevents accurate statistical inference to other
subject populations and flight training programs. However, the
implications of the study are clear: the men and women selected
for Air Force pilot training over the past 20 years have been very

- similar, the basic selection criteria have remained consistent. The

rate of attrition from the undergraduate pilot training program has

- also remained somewhat consistent, with variations being detected

as supply and demand change. The LATR research study was
clear in indicating that many of the selection criteria did not relate
to flying performance. With the similarity of populations, it is very
possible that these variables also have no effect on undergraduate
pilot training or operational flying. GRA

N90-10788# Carnegie-Mellon Univ., Pittsburgh, PA.
DIFFERENCES IN WRITERS INITIAL TASK
REPRESENTATIONS

‘LINDA CAREY, LINDA FLOWER, JOHN R. HAYES, KAREN A.

SCHRIVER, and CHRISTINA HAAS May 1989 29 p
(Contract NO0O14-85-K-0423)
(AD-A210433) Avail: NTIS HC A03/MF A01 CSCL 05/7

- This exploratory study investigates how writers represent their
task to themselves before beginning to write. Using data from
verbal protocols, we examine the initial plans of twelve writers
(five experts and seven student writers) who were working on an
expository writing task. The protocols were coded for types of
planning. We also obtained independent measures of the quality
of the subjects’ plans and of the quality of their texts. The analysis
suggests that both the quantity and quality of a writer's initial

" planning may make a difference in the quality of the final text.

We found a positive correlation between the amount of initial
planning and text quality, and between the quality of ptanning and
text quality. In particular, we found that writers who developed
rhetorical plans (i.e., plans for audience and purpose) tended to
produce higher-rated texts. From our analysis, we hypothesize that
experienced writers build a rhetorical representation of their task.
We defined a rhetorical representation as one which is rich in
rhetorical goals and plans relating-to the audience, purpose, form
and language of the text, and in which the writer integrates his
plans to form a coherent theory of the task. GRA

NS0-116424#
DC.
HIGHER EDUCATION FOR SCIENCE AND TECHNOLOGY: A
BACKGROUND PAPER
Mar. 1989 280 p
(PB89-191290; OTA-BP-SET-52) Avail: NTIS HC A13/MF A02;
SOD HC $12.00 as 052-003-01148-4 CSCL 05/9

The background paper focuses on the end point of educational
preparation for science and engineering careers-undergraduate and
graduate study. It places the issue of future supply in the broad
cultural context of . changing demographics, labor market
adjustments, and intervention policies. In a dynamic economy and
an increasingly technological society, planning is essential. GRA

Office of Technology Assessment, Washington,
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N90-11648# Carnegie-Mellon Univ., Pittsburgh, PA.
PLANNING IN WRITING: THE COGNITION OF A
CONSTRUCTIVE PROCESS
LINDA FLOWER, JOHN R. HAYES, KAREN A. SCHRIVER,
CHRISTINA HAAS, and LINDA CAREY May 1989 56 p
(Contract NO0014-85-K-0423)
(AD-A210434) Avail: NTIS HC A04/MF AO1  CSCL 05/7
Planning in writing is a strategic response to both the writing
situation and the writer's own knowledge. This paper describes
the process adult writers bring to ill-defined, expository tasks, such
as writing essays, articles, reports and proposals. In planning,
writers draw on (nest and integrate) three executive level strategies:
knowledge-driven planning, script- or schema-driven planning, and
constructive planning. Research in both instructional and academic
writing suggests that writers may fail to turn to a constructive
strategy even when ill-defined tasks demand it. This paper presents
a theory of constructive planning based on a detailed analysis of
expert and novice writers, It isolates five critical features of this
constructive strategy, in which writers must create a unique network
of working goals and deal with the special problems of integration,
conflict resolution and instantiation this constructive process entails.
The paper describes the strategies writers use to meet these
demands and some expert/novice differences that affect the
integration of the. entire plan. This theoretical framework also
suggests some goals for instruction and the support of planmgg’;:‘ A

N90-13043# Army Natick Research and Development Command,
MA.
AIR FORCE FLIGHT FEEDING. VOLUME 1: EVALUATION OF
CURRENT SYSTEM AND ALTERNATIVE CONCEPTS Final
Report, Oct. 1982 - Jan. 1985
ROBERT OBRIEN, BARBARA BELL, and CHRISTOPHER REES
Jul. 1989 157 p
(Contract DAAK60-83-C-0055)
(AD-A212789; NATICK/TR-89/039-VOL-1) " Avail: NTIS HC
AO08/MF A01 CSCL 06/8

This report covers the initial phase of the project, during which
the current Air Force flight feeding system was evaluated via an
extensive data collection and analysis effort. Project objectives
included development of a new flight feeding system concept to
meet the needs of current flight missions as well as those of the
coming decade, improved flight meal customer acceptance, and
increased operating efficiency of flight kitchens. Crew opinions
were obtained through 2,811 mail survey and 146 on-site surveys.
Feedback was received on availability and acceptability of menu
items, adequacy of galley equipment on board the aircraft, and
flight feeding issues in general. Project team members visited
several Air Force bases to observe flight kitchens in operation, to
collect technical data on selected aircraft, and to meet with key
personnel (crew members, food service personnel, aircraft
maintenance representatives) to determine current flight feeding
deficiencies and to identify possible solutions. Structured telephone
surveys of 40 Air Force flight kitchens were conducted to determine
equipment inventories, work space, storage space, and personnel
resources. GRA

NS0-13932# Plessey Research Roke Manor Ltd., Romsey
(England).
A GUIDE TO REASONING UNDER UNCERTAINTY
D. A. FINDLAY Nov. 1987 13 p
(REPT-72/87/R486U; ETN-90-94847) Copyright Avail: NTIS
HC A03/MF AO1

Some aspects of reasoning under uncertainty are discussed.
The analysis is structured around the sort of question a prospective
reasoner under uncertainty is likely to ask. The situations where
the reasoning under uncertainty arises are outlined. The meaning
of uncertainty is established. The way of representing uncertainty
in a self-consistent manner is considered. The treatments of the
approximate and plausible reasoning are given. ESA

6

N90-14400# Commerce Dept., Washmgton DC. Office of Metric
Programs.
METRIC HANDBOOI FOR FEDERAL OFFICIALS:
RECOMMENDATIONS OF THE INTERAGENCY COMMITTEE
ON METRIC POLICY
Aug. 1989 51 p
(PB89-226922) Avail: NTIS HC A04/MF A01’ CSCL 13/2
Recommendations for introduction of metric units in proposed
legislation, regulations, data requests and other Government use
of measurement units are presented. These recommendations were
developed for the Interagency Committee on Metric Policy by its
working arm, the Metrication Operating Committee, and its Metric
Practice and Preferred Units Subcommittee. Assistance in editing
of the documents, coordination and publication in the Federal
Register was provided by the U.S. Department of Commerce, Office
of Metric Programs, which serves as the secretariat for the ICMP
and its subordinate committees. Other, Federal documents are
provided for convenient reference as appendices. ‘GRA

N90-14769# Office of Naval Research, Arlington, VA.
COGNITIVE AND NEURAL SCIENCES DIVISION 1989
PROGRAMS Summary Report, 1 Oct. 1988 - 30 Sep. 1989
WILLARD S. VAUGHAN Sep. 1989 244 p
(AD-A212634; OCNR-114289-22) Avail: NTIS HC A11/MF A02
CSCL 05/8

Cognitive and Neural Sciences programs develop "tunda-
mental knowledge about human capabilities and performance
characteristics which guide Navy and Marine Corps efforts to
improve personnel assessments for selection and classification,
training, equipment and system, designs for human operation and
maintenance. One goal is to provide scientific underpinning for
more accurate prediction and enhancement of human performance
in training and operational environments. A second goal is to
understand the neurobiological constraints and computational
capabilities of neural information processing systems for future
device implementation. The Division has core programs in cognitive,
perceptual and neural sciences which seek to understand human
behavior at successively deeper levels of analysis. GRA
M90-14777#  Edgerton, Germeshausen and Grier, Inc., ldaho
Falls, ID.
HUMAN FACTORS EVALUATION OF ELECTROLUMINESCENT
DISPLAY NUMBER 1
JACK L. AUFLICK Aug. 1989 18 p
(Contract DE-AC07-761D-01570)
(DE90-002231; EGG-HFRU-8654) Avail: NTIS HC A03/MF AO1

This report consists of an an electroluminescent display, done
by scientists and researchers in the Human Factors Research
Unit at EG&G, Idaho, Inc. The purpose of this evaluation was to
examine the 'Sunlight Readability’ of one electroluminescent (EL)
display; a display which may be incorporated into a new generation
of US Army diesel generators. The basic finding of this evaluation
is that this particular EL display is not sunlight readable. DOE

N90-15584#  Chief of Naval Education and Training Support,
Pensacola, FL.
HUMAN BEHAVIOR
May 1989 163 p
(PB90-780008; NAVEDTRA-10058-C1)  Avail: NTIS HC A08/MF
AO1 CSCL 05/9

A basic presentation is given of human behavior theory and
utilization techniques as applied to basic assumptions about human
behavior and motivation, the influence of perception, the effects
of stress and conflict on human reactions, the formation and
influence of attitudes, communication, problem solving, and
teaching learning. Human behavior is designed to serve as a basic
course on leadership concepts and principles for senior enlisted
personnel, especially those in paygrades E-6, E-7, E-8, and E-9,
who spend most of their time in supervisory duties. Author

MN90-16472# National Science Foundation, Washington, DC. Div.
of Science Resource Studies.
PROJECT SUMMARIES Report, FY 1988



Sep. 1988 .86 p
(PB90-103987; NSF-88-336) Ava;l NTIS HC A05/MF A01
CSCL 20/3 -

Summaries -are-included of over 68 projects that were in work
during FY 1988 in the National Science Foundation’s Division of
Science Resources Studies. The projects concern the collection,
interpretation, and analysis of data on characteristics, education,
and employment of human resources (scientists, engineers, and
technicians); on government, industry, and -university funding of
science and technology; on outputs and impacts of science and
.technology. Summaries of overviews of science and technology
resources data and of data-system evaluations also are included.

GRA

N90-16969# National Science Foundation, Washington, DC. Div.
of Science Resources Studies, Surveys, and Analysis Section.
PROFILES-AERONAUTICAL/ASTRONAUTICAL ENGINEERING:
HUMAN RESOURCES AND FUNDING Special Report, 1976 -
1986

MARY V. BURKE Nov. 1988 157 p

(PB90- 103888 NSF-89 -314) " Avail: NTIS_HC A08/MF AO01

CSCL 13/2 -

Attention is focused on the field of aeronautical/astronauticat
engineering. This report provides current and historical information
on personnel, education, and funding for the field through the use
of graphs and detailed statistical tables. : GRA

N90-17379#  California’ Unlv San Diego, La Jolla. Inst. for
Cognative Science.
'STRUCTURAL UNDERSTANDING IN PROBLEM SOLVING
Final Report
MARY RILEY 23 Oct. 1989 7 p
(Contract NO0014-84-K-0579; NR PROJ. 667-538)
(AD-A214776) Avail: NTIS HC A02/MF AO1 CSCL 05/8
A common instructional objective in domains of math and
science is the capability to use formulas and arithmetic procedures
to solve problems. Although students are explicitly taught.the
relevant formulas and principals, are shown worked-out examples,
and are given practice, they frequently experience considerable
* difficulty when asked to solve similar problems. Previous research
suggests that difficulties often result. from mechanical .application
of rules and formulas with little understandmg of important structural
relations between elements in the problem domain. The objective
of this research was to analyze in greater detail what is meant by
structural understanding within the domain of basic electricity, the
role this understanding plays in performance and learning, and
the extent to which important structural relations can be taught
more dlrectly The research involved: (1) theoretical analyses that
represent detailed hypotheses about the knowledge underlying
performarice in this domain, and (2) empirical ‘studies involving
the collection of verbal protocols from subjects as they learn to
" solve basic electricity problems under different instructional
treatments. ’ GRA

N90-18611# Air Force Occupational Measurement Center,
Randolph AFB, TX.
AIRBORNE RADAR SYSTEMS SPECIALIST, AFSC 118X2
Occupational Survey Report
Aug. 1989 48 p
(AD-A215450) Avail: NTIS HC A03/MF A01 CSCL 05/9

_ The results are presented of an occupational survey of the
Airborne Radar Systems Specialty completed by the Occupational
Analysis Division, USAF Occupational Measurement Center, in June
1989. This survey was requested by HQ TAC/DOY at Langley
AFB VA, for evaluating the current AFSC 118X2 training program
since this specialty was separated from AFSC A328X2 (now AFSC
445X4) and designated the 118X2 specialty (eﬁecuve 31 October
1984). .GRA

N90-19564# Laser Technology Center, Knoxville, TN. Center
for Research and Development. .
LASER TECHNOLOGY CENTER Final Report
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JAMES E. PARKS 11 Jul. 1989 125 p

(Contract ARC-87-154/C0-9901) oo
(PB90-115387) Avail: NTIS HC A06/MF A01 CSCL 20/5

. A survey of industries established a need for. training laser
technicians at Pellissippi State Technical Community College in
Knoxville, Tennessee. The four courses that were set up by the
Laser Technology Center, the implementation of a laser research
laboratory, and progress on defining long term research and
methods of industrial collaboration are all described. Author

N90-19744# Los Alamos National Lab.,, NM. Dept. of Earth
and Environmental Sciences.
WORKING ON THE MOON: THE APOLLO EXPERIENCE
ERIC M. JONES 1989 11 p Presented at the Engineering,
Construction and Operations for Space, Albuquerque, NM, Apr
1990
(Contract W-7405-ENG-36)
(DE90-003662; LA-UR-89- 3858 CONF -900442-3) Avail: NTIS .
HC A03/MF. AO1

The successful completlon of any scientific or engineering
project on the moon will depend, in part, on human ability to do
useful-work under lunar conditions. In making informed decisions
about such things as the use .of humans rather than robots for
specific -tasks, the ‘scheduling of valuable human time, and the
design and selection of equipment and tools, good use can be
made of the existing experience base. During the six completed
landing missions, Apollo lunar surface crews conducted 160
astronaut-hours of extra-vehicular activities (EVAs) and also spent
a similar sum of waking hours working in the cramped confines of
the Lunar Module. The first three missions were primarily proof-tests
of flight hardware and procedures. The ability to land equipment
and consumables was very modest but, despite stay times of no
more than 32 hours, the crews of Apollos 11, 12, and 14 were
able to test their mobility and their capability of doing useful work
outside the spacecraft. For the last three missions, thanks to LM
modifications which enabled landings with significant amounts of
cargo, stay times more than doubled to three days. The crews
were able to use Lunar Rovers to conduct extensive local
exploration and to travel up to 10 kilometers away from their
immediate Iandlng sntes : DOE

N90-22214# Idaho National Engmeenng Lab., Idaho Falls. '
INSIGHTS INTO COMPLEX HUMAN PERFORMANCE ©
HEIDI ANN HAHN and HAROLD S. BLACKMAN 1990 7 p
Presented at the American Nuclear Society Topical Meeting on
Human Factors, Snowbird, 10-14 Jun. 1990

(Contract DE-AC07-761D-01570)

(DE90-006957; EGG-M-89492; CONF-9006115-1)  Avail: NTIS -

~ HC A02/MF A01

A research program was implemented to investigate the
applicability of verbal protocol analysis to identify operator
strategies ‘for task performance-and to assess how well strategies
further define the performarice of humans in complex systems.

. This research was conducted in two environments: control rooms

of nuclear power plants and cockplts of civilian aircraft. ‘Results
are presented regarding the specific fechnique of applying verbal
protocol methods as weli as the importance of strategies in human
performance in complex systems. DOE

N90-23460*#  National Aeronautics and Space Administration,
Washington, DC.

SPACE STATION FREEDOM MEDIA HANDBOOK

Apr. 1989 113 p

(NASA-TM-102901; NAS 1.15: 102901) Avail: NTIS HC A06/MF
A01 CSCL 22/2 -

This handbook explains in lay terms, the work that is gonng on
at the NASA Centers and contractors’ plants in designing and
developing the Space Station Freedom. It discusses the roles,
responsibilities, and tasks-required to build the Space Station
Freedom’s elements, systems, and components. New, required
ground facilities are described, organized by NASA Center in order
to provide a local angle for the media. Included are information
on the historical perspective, international aspects, the utilization

7
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of the Space Station Freedom, a look at future possibilities, a
description of the program, its management, program phases and
milestones, and considerable information on the role of various
NASA Centers, contractors and international partners. A list of
abbreviations, a four-page glossary, and a list of NASA contacts
are contained in the appendices. J.P.S.

MN90-24369'# Norfolk State Univ., VA. School of Technology.
PREPARING TECHNICIANS FOR ENGINEERING MATERIALS
TECHNOLOGY
JAMES A. JACOBS and CARLTON H. METZLOFF (Erie Community
Coll., Buffalo, NY.) /n NASA, Langley Research Center, National
Educators’ Workshop: Update 1989 Standard Experiments in
Engineering Materials Science and Technology p 143-150  May
1990
Avail: NTIS HC A09/MF A02 CSCL 07/1

A long held principle is that for every engineer and scientist
there is a need for ten technicians to maximize the efficiency of
the technology team for meeting needs of industry and government.
Developing an adequate supply of technicians to meet the
requirements of the materials related industry will be a challenge
and difficult to accomplish. A variety of agencies feel the need
and wish to support development of engineering materials
technology programs. In a joint effort among Battelle Laboratories,
the Department of Energy (DOE) and Northwest College and
University Association for Science (NORCUS), the development
of an engineering materials technology program for vocational
programs and community colleges for the Pacific Northwest Region
was recently completed. This effort has implications for a national
model. The model Associate of Applied Science degree in
Engineering Materials Technology shown provides a general
structure. It purposely has course titles which need delimiting while
also including a core of courses necessary to develop cognitive,
affective and psychomotor skills with the underlining principles of
math, science and technology so students have job entry skills,
and so that students can learn about and adapt to evolving
technology. Author

N90-24720# Embry-Riddle Aeronautical Univ., Daytona Beach,

FL.
PILOT DECISION-MAKING TRAINING Final Technical Report,
Jun. 1985 - Dec. 1988
THOMAS J. CONNOLLY May 1990 88 p Sponsored by Air
Force Human Resources Lab., Williams AFB, AZ
(AD-A221349; AFHRL-TP-88-67) Avail: NTIS HC A05/MF AO1
CSCL 01/3

The effectiveness of a simulator-based approach to training
pitot: skills in risk assessment and decision making was evaluated
in a sample for pilots enrolled in a university aviation science
program. Experimental group subjects received 4 hours of
classroom instruction designed to enhance pilot judgement skills,
followed by 4 hours of simutated cross-country flights during which
geveral critical in-flight events occurred. Subjects in the control
group received classroom instruction in basic instrument flying,
followed by simulator- sessions emphasizing instrument flight.
Measures of pilot judgement were obtained on all subjects before
and after the training, and subjects in the experimental
;udgement -trained group performed significantly better on the
post-training simulation than did control group subjects. The findings
suggest that significant gains in pilot decision-making skill can be
obtained through the use of the judgement training materials along
with simulator practice. The implications of these findings for Air
Force undergraduate pilot training are discussed. Included as an
appendix to this document is a prototype manual for pilot decision
making. This manual is designed for use by Air Force student
pilots as part of their regular training program. A specific plan for
implementation is proposed. At a later date, similar advanced
training materials may be developed for both simulator and in-flight
use. GRA

N90—25059'_-# Hampton Univ., VA. Dept. of Management.

A SYSTEMATIC APPROACH TO TRAINING: A TRAINING
NEEDS ASSESSMENT

MARGARET H. MANNING /n Old Dominion Univ.,,
NASA/American Society for Engineering Education (ASEE)
Summer Faculty Fellowship Program 1989 p 114-116 Sep.
1989 .

Avail: NTIS HC A09/MF AO02 CSCL 05/9 )

In an effort to determine the gap between the actual
performance and the necessary performance of employees for
the effective and efficient accomplishment of an organization's
mission and goals, an organization-wide - Training Needs
Assessment must be conducted. The purpose of this work was to
conduct a training needs analysis and prepare a NASA Langley
Catalog of On-Site Training programs. The work included
developing a Training Needs Assessment Survey, implementing
the survey, analyzing and researching the training needs, identifying
the courses to meet the needs, and preparing and designing an
On-Site Training Catalog. This needs analysis attempted to identify
performance weaknesses and deficits; seek out and provide
opportunities for improved performance; anticipate and avoid future
problems; enhance and create new strengths. The end product is
a user-friendly catalog of on-site training available. The results
include: top-down approach to needs assessment; improved
communication with training coordinators; 98 percent return rate
of the Training Needs Assessment survey; complete, newly
designed, user-friendly catalog; 167 catalog descriptions advertised;
82 new courses advertised; training logo; and request for the
training application form. v . Author

N90-25929# Naval Academy, Annapolis, MD.
UNITED STATES NAVAL ACADEMY SUMMARY OF
RESEARCH, ACADEMIC DEPARTMENTS, 1989-1990
FRED M. FETROW, comp., ed. Dec. 1989 274 p
(AD-A221219) Avail: NTIS HC A12/MF A02 CSCL 05/2

The role of research at the Naval Academy is to maintain an
atmosphere of scholarly excellence in which midshipmen seek
knowledge. Discipline and curiosity are both essential to a naval
officer, as to any educated man or woman, and the balance of
these traits determines the character of our graduates. The
informdtion presented describes the research projects and
productivity of our faculty and midshipmen for the 1988 to 1989
academic year. Each of sixteen academic departments in five
divisions: engineering and ._weapons, english and history,
mathematics and science, professional development, and U.S. and
international studies are presented showing the growth of research
by our faculty. M.G.

N90-27255# Naval Health Research Center, San Diego, CA.
THE INTEGRATED AREA MEASURE OF VISUAL
ENDOGENOUS ERPS: RELATION TO COGNITIVE WORKLOAD
AND HEMISPHERE Final Report .
LEX L. MERRILL and DAVID J.-HORD Jun. 1989 23 p
Sponsored by Naval Medical Research and Command, Bethesda,
MD :
(AD-A223191; NHRC-89-25) Avail: NTIS HC A03/MF AO1
CSCL 06/4

The Integrated Area Measure (IAM) of event-related brain
potentials components was assessed as a simple method of
quantifying cognitive workload. Additionally, the hypothesis of
Miskin and Appenzeller that the right hemisphere is more involved
in visual processing than the left was evaluated. One hundred
and two U.S. Navymen were used as subjects and each subject
completed a baseline and an oddball visual task. EEG was recorded
at two electrode sites (C3 and C4). The results indicate that the
IAM may be useful as a measure of cognitive workload. The 1AM
showed that stimulus discrimination was not greater for the right
hemisphere; therefore, the hypothesis of Miskin and Appenzeller
was not supported. However, the IAM for the right hemisphere
was significantly larger than the left hemisphere measure for
discrimination memory. The present data may suggest that the
right hemisphere generates the required activity for the updating
of working memory. The IAM may ultimately prove to be a useful
tool for monitoring the cognitive activity of personnel. GRA




N90-27260#
Psychology.
AUTOMATIC INFORMATION PROCESSING AND HIGH
PERFORMANCE SKILLS: ACQUISITION, TRANSFER, AND
RETENTION Interim Technical Report, Aug. 1988 - Oct. 1989
ARTHUR D. FISK, KEVIN A, HODGE, MARK D. LEE, and WENDY
A. ROGERS Apr. 1990 145 p
(Contract F33615-88-C-0015)
(AD-A221744; AFHRL-TR-89-69) Avail: NTIS HC A07/MF AO1
CSCL 0572 i

Ten- experiments involving basic laboratory research on
automatic processing theory and skill acquisition are reviewed.
The experiments were conducted to investigate the following
issues: effects of modified practice, transfer of training, skill decay,
and retention. The results of this work provide an understanding
of skill acquisition, retention, and transfer with respect to high
performance skills trammg " GRA

Georgia Inst. of Tech., Atlanta. School of

N90-27265#  Carnegie-Meflon Univ., Pittsburgh, PA. Dept. of
Psychology.

RULE ACQUISITION EVENTS IN THE DISCOVERY OF
PROBLEM SOLVING STRATEGIES Final Technical Report, 1
Jan. 1988 - 31 Dec. 1990 '

KURT A. VANLEHN Jul. 1989 60 p Submitted for publication’

(Contract NO0CO14-88-K-0086; N00014-86-K-0678)
(AD-A222428; PCG-17) Avail: NTIS HC A04/MF A01 CSCL
05/8

Although there are many machine learning programs that can
acquire new problem solving strategies, we do not know "exactly
how their processes will manifest themselves in human behavnor
if at all. In order to find out, a line-by-line- protocol analysis ‘'was
conducted of a subject discovering problem solving strategies, A
model was developed that could explain 96 percent of the lines
in the procol. On this analysis, the subject’s learning was confined
to 11 rule acquisition events, wherein she temporarily abandoned
her normal problem solving and focused on improving her strategic
knowledge. Further analysis showed that:- (1) Not rule acquisition
events are triggered by impasses. (2) Rules are acquired gradually,
both because of competition between new and old rules, and
because of ‘the subject’s apparently deliberate policy of gradual
generalization. (3) This subject took a scientific approach to strategy
discovery, even planning and conducting small experiments.

. GRA

N90-28437# National Science Foundation, Washington, DC. Div.
of Science Resources Studies.
FEDERAL SCIENTISTS AND ENGINEERS: 1988. (DETAILED
STATISTICAL TABLES)
1990 47 p
(PB90-226895; NSF-89-322) Avall NTIS HC A03/MF A1
CSCL 05/1

The report, utilizing data from the U.S. Office of Personnel
Management, covers key aspects of the characteristics of Federal
scientists and engineers as of October 1988. Also included is
data on the large number of Federal personnel whose highest
degree is in engineering or science who work in nonscience or
nonengineering areas. GRA

N90-28447*#  National Aeronautics and Space Administration,
Washington, DC.
NASA’S EDUCATIONAL PROGRAMS
ROBERT W. BROWN /n JAI Press, Inc., Government Information
Quarterly. Volume 7, No. 2: National Aeronautics and Space
Administration Scientific and Technical Information Programs.
Special Issue p 185-195 ° 1990 Previously announced in IAA
as A90-34048
Avail: NTIS HC A07/MF A01; also available from JAI Press, Inc.,
Greenwich, CT at subscription rates CSCL 05/2

The educational programs of NASA's Educational Affairs
Division are examined. The problem of declining numbers of science
and- engineering  students is reviewed. The various NASA
educational programs are described, including programs at the
elementary and secondary’school levels, teacher education
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programs, and undergraduate, graduate, and university faculty
programs. The coordination of aerospace education activities and
future plans for increasing NASA educational programs are
considered. Author

N90-29081# Lawrence Livermore National Lab., CA. Systems

and Human Performance.

HUMAN FACTORS EVALUATION AND VALIDATION CRITERIA

FOR QUALITY TRAINING PROGRAMS: DEVELOPMENT,

PRESENTATION, AND ASSESSMENT

WILLIAM W. BANKS 15 May 1990 96 p

(Contract W-7405-ENG-48)

(DES0-014724; UCRL-ID-103792) Avail: NTIS HC A05/MF AO1
This paper provides LLNL managers with a rigorous and

quantitative human factors method for assessing the development

and validity of any training program at the Lab. A secondary purpose

is to provide a checklist for course developers and evaluators.

The checklist is easy 10 use and comprehensive, and it helps

ensure that critical components of a training program are

adequately addressed. DOE

N90-29235# National Science Foundation, Washington, DC. Div.
of Science Resources Studies.
SCIENTISTS, ENGINEERS, AND TECHNICIANS IN
NONMANUFACTURING INDUSTRIES: 1987. (DETAILED
STATISTICAL TABLES)
1987 43 p
(PB90-226903; NSF-89-321) Avail: NTIS HC A03/MF A01
CSCL 05/1

Detailed statistics on scientists, engineers, and technicians
(SET) in nonmanufacturing in 1987 are given. The data comes
from the Occupational Employment Statistics Survey, a
Federal/State program producing national, State, and local data
on occupational employment by industry for nonfarm wage and
salary workers. Author

N90-29770#  Naval Health Research Center, San Diego, CA.
Dept. of Sleep Research.
MINIMAL SLEEP TO MAINTAIN PERFORMANCE: SEARCH
FOR SLEEP QUANTUM IN SUSTAINED OPERATIONS Interim
Report
PAUL NAITOH 30 Nov. 1989 29 p  Sponsored by Naval
Research and Development Command, Bethesda, MD
(AD-A223815; NHRC-89-49) Avail: NTIS HC A03/MF A0Q1
CSCL 06/4

In many civilian and military occupations, personnel are required
to work on a job until it is completed, even if such requirements
demand continuous work for a period longer than 24 hours and/or
irregular work under irregular schedules, so that sleep becomes
too disrupted and too short to allow the worker- to recuperate
from daily fatigue. The disruption of sleep results in the worker's
reduced productivity and increased risks of error or injury at work
sites. In this paper, applications of sleep management are proposed
to minimize degradation in work performance and to improve job
safety. The basic knowledge of sleep management is discussed
in detail, supplementing a sleep management guideline previously
published (Naitoh, Englund and Ryman, 1986). Some of the key
questions of sleep management are to determine minimal sleep
duration, to evaluate impact of time of day when sleep is taken
on recuperative power of sleep, and to measure individual
differences in sleep habits. GRA

N90-299 15#
(Austria).
HUMAN ERROR CLASSIFICATION AND DATA COLLECTION
Jan. 1980 172 p Presented at the Technical Committee on
Human Error Classification and Data Collection, Vienna, Austria,
20-24 Feb. 1989
(DE90-631408; IAEA-TECDOC-538; CONF-8902182) Avail: NTIS
(US Sales Only) HC A08/MF AO1

Analysis of human error data requires human error classification.
As the human factors/reliability. subject has developed, so too
has the topic of human error classification. The classifications

International Atomic Energy Agency, Vienna
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vary considerably depending on whether it has been developed
from a theoretical psychological approach to understanding human
behavior or error, or whether it has been based on an empirical
practical approach. This latter approach is often adopted by nuclear
power plants that need to make practical improvements as soon
as possible. This document will review aspects of human error
classification and data collection in order to show where potential
improvements could be made. It will attempt to show why there
are problems with human error classification and data collection
schemes and that these problems will not be easy to resolve.
The Annex of this document contains the papers presented at
the meeting. A separate abstract was prepared for each of these
12 papers. . ] 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.

A90-10480#
THE AARDVARK AIS-R MANAGER’S AIDE - KNOWLEDGE
BASED SUPPORT FOR AIR FORCE PROGRAM MANAGERS
DAVID MCCREADY and LAND FLEMING (Southwest Research
Institute, San Antonio, TX) IN: AIAA Computers in Aerospace
Conference, 7th, Monterey, CA, Oct. 3-5, 1989, Technical Papers.
Part 1. Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, p. 100-106. '
(AIAA PAPER 89-2976) Copyright

The Aardvark AlS-R Manager’s Aide is being built to help USAF
acquisition program managers in program monitoring and control.
Its goal is to provide an active guide for program managers, by
supplementing and reinforcing knowledge and guidance on sound
program management, typically provided by formal training, printed
_guidelines, and on-the-job experience, with computer based tools
which can, (1) advise on vital actions or criteria that must be
evaluated and/or documented at program progress points, (2)
provide a way to see implications of actions taken at such points,
and (3) explain the reasoning behind advice provided. The current
system depicts the overall acquisition program life cycle, and
generates and updates network diagrams for management of
interrelated major tasks and events leading to final acceptance
testing of the end items being acquired. Author

A90-10552#
HEURISTIC GUIDELINES FOR MANAGERS
DAVID L. BLANCHARD (Ford Aerospace Corp., Seabrook, MD)
IN: AIAA Computers in Aerospace Conference, 7th, Monterey, CA,
Oct. 3-5, 1989, Technical Papers. Part 2. Washington, DC, American
Institute of Aeronautics and Astronautics, 1989, p. 611-615.
(AIAA PAPER 89-3059) Copyright

This heuristic guide presents rules of thumb that can be applied
to staffing issues, measuring progress, solving problems, planning,
interfacing with the customer, and managing managers. These
rules are provided to help novice managers as well as experienced
managers alleviate staffing problems, perform sanity checks on
more precise/detailed computations, get a feel for how things are
progressing, make first estimations, dea! with customers, and foster
good managers. Author

A90-13412#

AN ECONOMICAL MODEL TO PROJECT THE VALUE OF A
CENTRAL POWER PROVIDING SATELLITE IN LOW EARTH
ORBIT i

HARLAN S. FINER (KPMG Peat Marwick, Washington, DC)  |AF,

10

International Astronautlcal Congress, 40th, Malaga, Spaln Oct.
7-13, 1989. 9 p.
(IAF_ PAPER 89-257) Copynght

This paper describes a near-term commercial power platform
concept, and analyzes the financial aspects of privately funding
such a venture with an Internal Rate of Return (IRR) cash flow
model. The price elasticity of demand is an explicit part of the
model. The study concludes that the advisability of pursuing this
project concept depends upon signing up a customer prior to
development, and the size and price sensitivity of the latent private
market for space power services. Author

A90-13769

SPACE LAUNCHER DEVELOPMENT - A CRITICAL VIEW

H. O. RUPPE (Muenchen, Technische Universitaet, Munich, Federal
Republic of Germany) = Acta Astronautica (ISSN 0094-5765), vol.
19, Aug. 1989, p. 729, 730.

Copyright :

Brief critical remarks on two recent proposals for advanced
large (liftoff mass of several kilotons) rocket-powered launch
vehicles (Bekey, 1988; Eldred and Talay, 1988) are presented.
Estimates of payload per unit of structural mass are presented in
tables for manned and unmanned, expendable and reusable
versions of single-stage, two-stage H2-O2, and two-stage
kerosene-02/H2-02 vehicles, and other factors affecting system
life-cycle cost are discussed. Cost optimization of the overall space
transportation system is found to be beyond the present state of
the art, especially with respect to proposed air-breathing propulsion
systems. It is argued that realistic short-term planning can only
be based on modifications of current technology, while long-term
projections based on preliminary evaluations of new technologies
should be clearly identified as such. T.K.

A90-15998
NATIONAL CONFERENCE ON STRATEGIC MANAGEMENT OF
RESEARCH AND DEVELOPMENT, ARLINGTON, VA, JUNE
14-16, 1988, EXECUTIVE SUMMARY AND SELECTED
PRESENTATIONS
Conference sponsored by AlAA, Aerospace Industries Association,
IEEE. Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, 89 p. No individual items are abstracted in
this volume.
Copyright
Issues related to the apphcatlon of strategic management
techniques to technological R&D in the U.S. are discussed from
government, industry, and academic perspectives, and specific
recommendations for action are presented. Particular attention is
given to the need for clearly defined vision statements in- each
organization, the accurate assessment of organizational and market
environments, the role of lower-level technological personnel in
formulating and supporting strategies, the importance of innovative
leadership in motivating personnel, and the technology transition
(getting new ideas from the laboratory to the marketplace) as the
measure of R&D success. TK.

PR

A90-16526" National Aeronautics and Space Admlnlstratlon
Ames Research Center, Moffett Field, CA.
THE CASE FOR MARS Iil: STRATEGIES FOR EXPLORATION -
TECHNICAL
CAROL R. STOKER, ED. (NASA, Ames Research Center, Moffett
Field, CA) San Diego, CA, Univelt, Inc. (Science and Technology
Series. Volume 75), 1989, 645 p. For individual items see
A90-16527 to A90-16570.
Copyright

Papers on issues related to Mars exploration are presented,
covering topics such as the social implications of manned missions
to Mars, mission strategies, mission designs, the economics of a
Mars mission, Space Station support for a Mars mission, a
Diagnostic and Environmental Monitoring System, and a zero-g
CELSS/recreation facility for an earth/Mars crew shuttle. Other
topics include biomedical concerns and fitness in spaceflight,
spaceflight environment habitability, the Mars Rover/Sample Return
Mission, a rooitic Mars surface sampler, a Mars Orbiter, and



scientific goals of Mars exploration. Additional topics include Space
Station evolution, mission options, modeling advanced space
systems, computer support for Mars missions, launch system
options, advanced propulsion techniques, the utilization of
resources on Mars, the development of a Martian base, and options
for mobility on Mars. R.B.

A90-16547*. - National Aeronautics and Space Administration,
Washington, DC.

MARS MISSION EFFECTS ON SPACE STATION EVOLUTION
BARBARA S. ASKINS and STEPHEN G. COOK (NASA,
Washington, DC) IN: The case for Mars Ilil: Strategies for
exploration - Technical.. San Diego, CA, Univelt, Inc., 1989, p.
285-292.. .

(AAS PAPER 87-248) Copyright )

The permanently manned Space Station scheduled to be
operational in low earth by the mid 1990's, will provide
accommodations for.science, applications, technology, and
commercial users, and will develop enabling capabilities for future
missions. A major aspect of the baseline Space Station design is
that provisions for evolution to greater capabilities are included in
the systems and subsystems designs. User requirements are the
basis for conceptual evolution modes or infrastructure to support
the paths. Four such modes are discussed in support of a Human
to Mars mission, along with some of the near term actions
protecting: the future of supporting Mars missions on the Space
Station. The evolution modes include crew and payload transfer,
.storage, checkout, assembly, maintenance, repair, and fuefing.

C.E.

A90-17842
THE BAYES PREDICTIVE APPROACH IN RELIABILITY
THEORY
C. A. CLAROTTI (Comitato Nazionale per la Ricerca e per lo
Sviluppo dell’Energia Nucleare e delle Energie Alternative, Rome,
Italy) and F. SPIZZICHINO (Roma |, Universita, Rome, ltaly) IEEE
Transactions on Reliability (ISSN 0018-9529), vol. 38, Aug. 1989,
p. 379-382.
Copyright

A strong motivation for reliability analyses is to support
decision-making relative to the construction and operation of
systems involving an economic/environmental risk. The Bayes
_approach to making decisions in face of uncertainty about mission
survival is presented step by step. The authors show how the
decision maker defines his own predictive probability distribution
on the system time to failure and ranks the couples by means of
a loss function. They also introduce the minimum-expected-loss
principle as a leading criterion for decision making. Finally, they
address the more general case in which the final decision can be
delayed in favor of collecting more information and derive the
optimal termination procedure for life testing. For selecting the
best course of action in a Bayes reliability frame there is neither
need nor room for estimation of probability distribution
parameters. I.E.

A90-22437 .
THE STRENGTHS AND WEAKNESSES OF SYSTEMS
ANALYSIS IN AEROSPACE
D. W. DANIEL (Ministry of Defence Procurement Executive, London,
England) IN: Systems analysis in aerospace; Proceedings of the
Symposium, London, England, May 11, 12, 1988. London, Royal
Aeronautical Society, 1988, p. 113-124. refs
Copyright

Case histories of systems analysis applications are discussed
with a view to ascertaining whether the discipline has reached a
developmental impasse or may be ready to branch off in novel
directions. A classification is introduced which distinguishes
between studies conducted on behalf of decisionmakers who
possess the same objective, and those who may be pursuing
disparate objectives. Attention is given to the problems of defense
procurement in a problem-context classification that further
differentiates among mechanical, *simple’ objectives and 'systemic’,
complex ones. O.C.
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A90-28575 )
BOUNDARY ELEMENT FUNDAMENTALS - BASIC CONCEPTS
AND RECENT DEVELOPMENTS IN THE POISSON EQUATION
G. STEVEN GIPSON (Oklahoma State University, Stillwater)
Southampton, England and Billerica, MA, Computational Mechanics
Publications (Topics in Engineering. Volume 2), 1987, 302 p.
refs
Copyright

Mathematical and applications aspects of the boundary-element
method (BEM) are discussed in an introduction for graduate
engineering students. Chapters are devoted to integral equations
and Green’s functions, approximation techniques, BEMs for
Poisson-type problems, sample Laplace problems, a Monte Carlo
approach to Poisson problems, sample Poisson analyses, and
computer implementation of the BEM. Diagrams, graphs, and
listings of the (FORTRAN) computer programs are provided.

T.K.

A90-29410" #
Pasadena.
MULTIBODY MODEL REDUCTION BY COMPONENT MODE
SYNTHESIS AND COMPONENT COST ANALYSIS
J. T. SPANOS (JPL, Pasadena, CA) and D. L. MINGORI (California,
University, Los Angeles) IN: AIAA/ASME/ASCE/AHS/ASC
Structures, Structural Dynamics and Materials Conference, 31st,
Long Beach, CA, Apr. 2-4, 1990, Technical Papers. Part 4.
Washington, DC, American Institute of Aeronautics and
Astronautics, 1990, p. 1914-1921. refs
(AIAA PAPER 90-1037) Copyright

The classical assumed-modes method is widely used in
modeling the dynamics of flexible multibody systems. According
to the method, the elastic deformation of each component in the
system is expanded in a series of spatial and temporal functions
known as modes and modal coordinates, respectively. This paper
focuses on the selection of component modes used in the
assumed-modes expansion. A two-stage component modal
reduction method is proposed combining Component Mode
Synthesis (CMS) with Component Cost Analysis (CCA). First, each
component model is truncated such that the contribution of the
high frequency subsystem to the static response is preserved.
Second, a new CMS procedure is employed to assemble the system
model and CCA is used to further truncate component modes in
accordance with their contribution to a quadratic cost function of
the system output. The proposed method is demonstrated with a
simple example of a flexible two-body system. Author

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

A90-29685#

NEED FOR CONTROL OF NUMERICAL ACCURACY

PATRICK J. ROACHE (Ecodynamics Research Associates, Inc.,
Albuquerque, NM) Journal of Spacecraft and Rockets (ISSN
0022-4650), vol. 27, Mar.-Apr. 1990, p. 98-102. Research supported
by USAF, U.S. Navy, Sandia Nationa! Laboratories, and NSF.
Previously cited in issue 18, p. 2863, Accession no. A89-43192.
refs

Copyright

A90-29714

A NONPARAMETRIC BAYES EMPIRICAL BAYES PROCEDURE
FOR ESTIMATING THE PERCENT NONCONFORMING IN
ACCEPTED LOTS

H. F. MARTZ (Los Alamos National Laboratory, NM) and W. J.
ZIMMER (New Mexico, University, Albuquerque) Journal of Quality
Technology (ISSN 0022-4065), vol. 22, April 1990, p. 95-104.
refs

Copyright

A90-29715
THE LOGNORMAL DISTRIBUTION FOR MODELING QUALITY
DATA WHEN THE MEAN IS NEAR ZERO

" SUSAN L. ALBIN (Rutgers University, Piscataway, NJ)  Journal

of Quality Technology (ISSN 0022-4065), vol. 22, April 1990, p.
105-110. refs’
Copyright
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The standard approach for dealing with lognormal data is to
transform it 1o normal data by taking the natural log of each
observation. This presents a problem for acceptance sampling
applications: the procedures and consumers need to express their
quality requiroments in units that have meaning to the product of
interest. Here, we bridge the gap between the units of the product
of interest and the units of the log-transformed data with formulas
to determine required sample size and to construct Operating
Characteristic curves for sampling plans. The work was motivated
by a project that was set up to design acceptance sampling plans
for the minute amounts of aluminum impurity in recycled plastic
material. The lognormal distribution provided a useful model for
this data having a mean near zero. Author

A90-30771
PROVIDING FOCUS FOR CONTINUOUS IMPROVEMENT
ACTIVITY
JEFFREY L. TURNER (Boeing Military Airplanes, Wichita, KS) iIN:
NAECON 89; Proceedings of the IEEE National Aerospace and
Electronics Conference, Dayton, OH, May 22-26, 1989. Volume 4.
New York, Institute of Electrical and Electronics Engineers, Inc.,
1989, p. 1468-1470.
Copyright

The author describes the philosophy and actions necessary
for the implementation of a total-quality environment. Total quality
is a state of performance of all work processes that collectively
provide the product or service. The framework for implementation
of total-quality commitment (TQC) is characterized by an integration
of problem-solving teams, the management of work processes,
and quality-planning activity. Such an implementation design
assures participation by all levels of the organization, attention to
critical business activity, and measurable, long-term results. The
management system changes required to implement TQC are
defined. ) LE.

A90-30776
QUALITY FUNCTION DEPLOYMENT - A COMPREHENSIVE
TOOL FOR PLANNING AND DEVELOPMENT
MICHAEL A. SCHUBERT (General Motors Corp., Dayton, OH) IN:
NAECON 89; Proceedings of the IEEE National Aerospace and
Electronics Conference, Dayton, OH, May 22-26, 1989. Volume 4.
New York, Institute of Electrical and Electronics Engineers, Inc.,
1989, p. 1498-1503. refs
Copyright

The central theme of the quality function deployment (QFD)
methodology is identification of the 'voice of the customer’ and
using this voice as a basis for planning and development. This
methodology has been applied successfully to products, services,
and software. The QFD methodology and how this methodology
furnishes a planning framework are examined. A brief history of
QFD introduction and growth both in Japan and in the US is
included. In addition, how QFD fits with or relates to systems
engineering, design reviews, value analysis, and product process
planning and analysis is discussed. I.E.

A90-30777#
STATISTICAL PROCESS CONTROL: REQUIREMENTS FOR
SUCCESS - M.4 DESIGN QUALITY - PRODUCIBILITY AND
" PROCESS OPTIMIZATION

THOMAS J. FIESSINGER (USAF, Aeronautical Systems Div,,
Wright-Patterson AFB, OH) IN: NAECON 89; Proceedings of the
IEEE National Aerospace and Electronics Conference, Dayton, OH,
May 22-26, 1989. Volume 4. New York, Institute of Electrical and
Electronics Engineers, Inc., 1989, p. 1509-1515.

The author describes the implementation of statistical process

control (SPC) from a manager's perspective. He lays the
groundwork for SPC both in terms of design and manufacturing,
sets the stage for startup, and discusses what critical elements
must be present for success. SPC’s essential role in design and
its relationship with manufacturing are thoroughly detailed.
Traditional problem areas of SPC are covered including what
process or product parameters need to be controlled, what charting
techniques should be used, and how requirements should be levied

12

on suppliers. A few case studies are presented on the successes
and failures of several companies’ efforts to start an SPC program.
Finally, the real and long-term benefits of SPC, including increased
communications among all departments, better insights into
cost-reduction opportunities, variability-reduction opportunities,
continuous quality improvement, and a more effective
design-manufacturing interface, are addressed to show why this
methodology has great potential for success in today’s extremely
competitive global environment. . I.E.

A90-30783
STATISTICAL PROCESS CONTROL IN SOFTWARE QUALITY.
ASSURANCE
W. STEVEN DEMMY (Wright State University, Dayton, OH) and
ARTHUR B. PETRINI (Entek, Inc., Fairborn, OH) IN: NAECON
89; Proceedings of the |IEEE Natlonal Aerospace and Electronics
Conference, Dayton, OH, May 22-26, 1989. Volume 4. New York,
Institute of Electrical and Electronics Engineers, Inc., 1989, p.
1585-1590.
Copyright

The author shows how SPC (statistical process control)
techniques can be used to improve the quality and productivity of
large-scale software development. They describe the major
elements of a SPC system and consider the use of SPC in
manufacturing. General criteria for selecting SPC candidates are
presented. The steps required to apply SPC to software
development activities are described, and activities that appear to
be particularly good SPC candidates are identified. Major
advantages of the SPC approach to software development are
summarized. IL.E.

A90-30810

SPC FOR SHORT PRODUCTION RUNS :

CHAD C. CULLEN and DAVIS R. BOTHE (International Quality
Institute, Inc., Northville, Ml)  IN: NAECON 89; Proceedings of
the IEEE National Aerospace and Electronics Conference, Dayton,
OH, May 22-26, 1989. Volume 4. New York, Institute of Electrical
and Electronics Engineers, Inc., 1989, p 1960-1963.

Copyright :

A control chart designed especially to provide statistical process
control (SPC) for short production runs has been developed. This
chart allows the operator to plot different part numbers on the
same chart, thus considerably reducing the required amount of
paperwork and time spent in looking for the right chart. In addition,
since all the information concerning the process is now on the
same chart, any time-related changes in the process can be more
easily detected. With some of the more advanced short-run
techniques, even part numbers with different characteristics can
be plotted on the same chart. Multiple process streams, subgroups
with different sample sizes, and flexible machining centers (with
multiple characteristics per part) can all be charted together. |.E.
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Topics presented include reliability and maintainability beyond
the year 2000, building in total quality management, variability
reduction in rocket engine performance, total quality management
and defense, using process improvement to introduce TQM, tinning
machine experimental design, design automation for concurrent
engineering, managing the TQM cultural change, engineering
drawing quality, and total quality management in design. Attention
is also given to improving quality and productivity in the workplace,
measuring the cost of quality of business processes, total quality
management planning, the critical path method and the process
of a project, the language of TQM, the space-based interceptor
program, and TQM improvement of combat support training.

: R.E.P.



AS0-31679#

BUILDING IN TOTAL QUALITY MANAGEMENT

G. A. REYNOLDS (Douglas Aircraft Co., Long Beach, CA) IN:
AIAA/ADPA/NSIA National Total Quality Management Symposium,
1st, Denver, CO, Nov. 1-3, 1989, Technical Papers. Washington,
DC, American Institute of Aeronautics and Astronautics, 1989, p.
15-18. :

(AIAA PAPER 89-3184) Copyright

© Justification for the application of total quality management
(TQM) and the application techniques are discussed. Responsibility,
authority, and accountability (RAA) is noted as a fundamental tenet
of TQM and serves as the ‘litmus test’ for determining what areas
are good candidates for restructuring and if the new structure is
appropriate. Previously, improvement efforts were not considered
important enough to survive occasional cutbacks or were
superseded by other more popular improvement programs.
Beneficial change was not sustained, and positive results were
marginal or even reversed. It is concluded that organizational
structure must embody TQM as the prerequisite for sustaining
continuous improvement. R.E.P.

A90-31680# ) '
EXCELLENCE THROUGH CONTINUAL IMPROVEMENT (ETCI)
WILFORD R. POE and JACKSON M. FREEMAN (Honeyweli, Inc.,
. Space Systems Group, Clearwater, FL)  IN: AIAA/ADPA/NSIA
National Total Quality Management Symposium, 1st, Denver, CO,
Nov. 1-3, 1989, Technical Papers. Washington, DC, American
Institute of Aeronautics and. Astronautics, 1989, p. 19-27.
(AIAA PAPER 89-3186) Copyright

Total quality management (TQM) is becoming accepted by many
U.S. companies as the fundamental business strategy for increasing
their competitive position and for improving their financial
performance. DOD has embraced it as a means to get
higher-quality, more available products and services at prices more
consistent with a shrinking defense budget. Application of TQM in
an engineering-dominated aerospace business is described.
Customer satisfaction is obtained through the quality of its
nonhardware items such as data item submittals, design reviews,
and engineering analyses. As a result it more closely resembles a
_service business than a product business. This concept is
.long-term, realizing that becoming an excellent operation is a
managed progression at all levels 6f the organization. R.E.P.

A90-31686# -
TEAMWORK FOR EXCELLENCE.
SHABBIR SHAD and JANE HAGA (LTV Aircraft Products Group,
Dallas, TX) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 62-72. refs
(AIAA PAPER 89-3195) Copyright

Implementation of a long-range plan is outlined that includes
the assumptions, principles, goals, and strategy to integrate a total
quality philosophy into strategic planning for . continuous
improvement. Focus is then placed on a measurement and
reporting system that indicates whether the continuous
improvement efforts are successful. Finally, a summary of the
lessons learned in introducing total quality management in an

aerospace and defense company is given. R.E.P. -

A90-31687#
TOTAL QUALITY MANAGEMENT AND DEFENSE
" GAIL R. DIMITROFF (General Dynamics Corp., Space Systems
Div., San Diego, CA) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 73-78. refs
(AIAA PAPER 89-3196) Copyright

This paper presents the current status of the TQM movement
within the DOD and the defense industry and demonstrates
implementation strategies as well as impediments to those
approaches. The emphasis is on strategies that span government
and industry. The core of TQM is viewed as a customer-driven
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strategy for continual improvement, which can also accommodate
and integrate innovation. While problems in the past have been
addressed in terms of conflict resolution, the new philosophy
requires the creation of an environment consonant with
cross-functional/ cross-institutional problem solving (a major cultural
change). Author

A90-31698#
TOTAL QUALITY MANAGEMENT AND THE TRANSITIONING
COMPANY - THE PERFECT FIT
MICHAEL J. PISCATELLA (Textron Lycoming, Stratford, CT) IN:
AIAA/ADPA/NSIA National Total Quality Management Symposium,
1st, Denver, CO, Nov. 1-3, 1989, Technical Papers. Washington,
DC, American Institute of Aeronautics and Astronautics, 1989, p.
136-141.
(AIAA PAPER 89-3211) Copyright

The path that Textron Lycoming is taking to achieve a culture
of continuous improvement is discussed. A historical perspective
illustrates the growing production requirements that resulted in
the evolution of the total quality management (TQM) concept.
The management team led a strategy to make step-function
improvements in process technology and the effectiveness of the

. workforce in conjunction with assistance provided by the

government. This joint effort embodied the basic principles of TQM
through the use of quantitative measures and participation of the
involved users to continually improve the specific product or service.
These changes in technology and human resource skills have
allowed significant improvements over the past several years.

' R.E.P.

"~ A90-31699+#

MANAGING THE TOQM CULTURAL CHANGE

JERALD B. GARTMAN and JOHN S. W. FARGHER, JR. (U.S.
Navy, Cherry Point, NC) IN: AIAA/ADPA/NSIA National Total
Quality Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 142-147. i
(AIAA PAPER 89-3212)

The Naval Aviation Depot in North Carolina has been recognized
by the federal government as a quality improvement prototype.
This quality improvement program has provided: (1) the
implementation of the strategic planning process, (2) performance
measurement using a 'home grown’ manufacturing resource
planning system, (3) substantial advances in management
accounting and cost control, (4) quality of work and work life, and
(5) productivity gain sharing, as well as other productivity

‘enhancement programs. The cornerstone has been the adoption

of a philosophy incorporating total quality management and
statistical process control. R.E.P.

A90-31700#
MAINTAINABILITY - A CRITICAL LINK IN TQM
SANDRA L. KAMMERT (Martin Marietta Corp., New Orleans, LA)
IN:  AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, Denver, CO, Nov. 1-3, 1989, Technical Papers.
Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, p. 148-151. refs
(AIAA PAPER 89-3213) Copyright

Maintainability is the area of lifetime product support having
the greatest potential for substantial cost savings in terms of
manpower, supply support, and technical documentation. The
quality of maintainability must be emphasized as is the quality of
the design. Total quality management, as an initiative for
performance and product improvement, incorporates the principles
and tools of concurrent engineering. Examples where the quality
of product maintainability was deficient in the hands of the user,
the ultimate judge on how well the job is done, are addressed.

R.E.P.

A90-31706#

THE NEW STANDARDS FOR MATERIAL MANAGEMENT AND
ACCOUNTING SYSTEMS ARE A TQM INITIATIVE

ALEXANDER LENGYEL and MICHAEL M. IVERSON (Andersen
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Consulting, Los Angeles, CA) IN: AIAA/ADPA/NSIA National
Total Quality Management Symposium, 1st, Denver, CO, Nov. 1-3,
1989, Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 181-184.
(AIAA PAPER 89-3224) Copyright

This paper examines the reasons why material management
and accounting systems (MMAS; formerly the 'ten key elements’)
should be a total quality management initiative. MMAS represents
a set of standards that will help position companies for TQM ‘and
launch them on the path of continuous improvement. Itis concluded
that the ’ten key elements’ are a TQM initiative because they
control and improve the process of doing business in aerospace
and defense manufacturing. . R.E.P.

A90-31709+#
MEASURING THE COST OF QUALITY OF BUSlNESS
PROCESSES
HERBERT M. APPLETON (Martin Marietta Corp., Orlando, FL)
IN:  AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, Denver, CO, Nov. 1-3, 1989, Technical Papers.
Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, p. 198-203. refs
(AIAA PAPER 89-3231) Copyright

This paper presents arguments for analysis and measurement
of processes that control organizations. All activities in a business
process have either a direct or indirect effect on service and
quality within the organization which ultimately is passed on to
the customer in the form of higher costs or against the
organization's profit line. Today, most of the costs of quality,
nonconformance, and poor service are generated by indirect labor
as opposed to direct-touch labor. Applying enhancements of
classical industrial engineering work measurement tools in a team
of interfunctional, experienced 'knowledgeworkers’ provides
monitoring tools to measure the cost of quality-and breakthroughs
to simplify and improve the process. Author

A90-31711# )
TOTAL QUALITY MANAGEMENT - CULTURES FOR
IMPROVED PRODUCTIVITY
DOMINICK R. BARRY (Martin Marietta Corp., Astronautics Group,
Denver, CO) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 209-213. refs
(AIAA PAPER 89-3234) Copyright

Environmental issues associated with the total quality
management (TQM) concept are considered. TQM emphasizes
the need for gradual continual organizational resistance. The role
of management in providing goals and support is examined. The
formation of a reward system which supports TQM is discussed.

ES

LF.-

A90-31714#
THE CRITICAL PATH METHOD AND THE PROCESS OF A
PROJECT
D. H. BUSCH (Martin Marietta Corp., Astronautics Group, Denver,
CO) IN: AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, Denver, CO, Nov. 1-3, 1989, Technical Papers.
Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, p. 221-224. :
(AIAA PAPER 89-3240) Copyright

The critical path method (CPM), which is a project planning
tool, is described. The CPM consists of: the forward pass, the
backward pass, and float calculation. Float is the difference
between the time available to accomplish a sequence of work
and the estimated time required to accomplish the same work.
The time reserve equation is utilized to calculate float. The effects
of the project’s performance on the time reserve are examined.
Methods for altering the time available and the cumulative path
length are discussed. An example demonstrating the applicability
of the CPM is presented. I.F.
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Denver, CO)

A90-31718#
INPUTS TO TRADE STUDIES AND TOTAL QUALITY
MANAGEMENT
TODD E. FICKEN (Martin Marietta Corp., Astronautics Group,
IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 242- 245
(AIAA PAPER 89-3244) Copyright

The need for a trade study which considers multiple parameters
at the same time and maintains credibility is examined. A schematic
of the current structure of a multiparameter trade study is presented,
and the credibility problems that result from the process are
discussed. A trade study which produces more accurate and
precise results is proposed; it involves utilizing the Shewhart
Plan-Do-Check-Act (PDCA) cycle The main components of the
PDCA are described. " LF.

‘A90-31721#

TOTAL QUALITY MANAGEMENT WITHIN MULTILEVEL
MULTIGOAL HIERARCHICAL SYSTEMS - A CONCEPTUAL
INTRODUCTION
FABIO R. GOLDSCHMIED and NICHOLAS V. PETROU IN:
AIAA/ADPA/NSIA National Total Quality Management Symposium,
1st, Denver, CO, Nov. 1-3, 1989, Technical Papers. Washington,
DC, American Institute of Aeronautic§ and Astronautics, 1989, p.
266-280. refs “
(AIAA PAPER 89-3252) Copyright

A multilevel, multigoal hierarchical system for the structural
organization of total quality management is proposed. The
hierarchical system consists of three levels: (1) level of description
or abstraction (stratum), (2) level of decision complexity (layer),
and (3) level of organization structure (echelon). The interaction
of these three levels is discussed. The decision-making -hierarchy
includes a selection layer, a learning or adaptation layer, and a
self-organizing layer; the decision units hierarchy is: a single level,
single-goal system, a single-level, - multigoal system, and a
multilevel, multigoa! system. It is noted that hierarchical structures
provide better resource utilization; adapt faster to environmental
changes; and a unit failure does not completely effect the entire

-system. Four case histories of quality management and diagrams

of the proposed system-are provided. : I.F.

A90—31722#

MAKING TQGM WORK THROUGH THE VARIABILITY -
REDUCTION PROCESS

BRUCE A. JOHNSON (USAF, Washington, DC) IN:
AIAA/ADPA/NSIA National Total Quality Management Symposium,
1st, Denver, CO, Nov. 1-3, 1989, Technical Papers. Washington,
DC, American Institute of Aeronautics and Astronautncs 1989 P
303-307. refs

(AIAA PAPER 89-3259)

The Variability Reduction Process (VRP) is a means of improving
product performance and reliability while reducing time and cost.
The best way to reduce the effects of variation is to eliminate the
causes of variation or by developing designs which are insensitive
to variation. Employing statistical process control (SPC) and having
capable manufacturing process is good but not sufficient. Often,
the causes of variability are difficult to remove or control. It is
important to develop robust production processes that are
insensitive to the manufacturing environment, and robust designs
that are insensitive to the operational environment. For the
concepts of VRP to succeed, management must create a supportive
atmosphere for continuous improvement. Author

A90-31724#

BUYING INTO TOTAL QUALITY MANAGEMENT

GREGORY R. JONES (General Dynamics Corp., Space Systems
Div., San Diego, CA) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 310-315. refs

(AIAA PAPER 89-3642) Copyright




The importance of participation in total quality management
(TQM) is discussed. Team work and interpersonal skill are essential
for the implementation of TQM principles. The role of management
in TQM is examined. Particular consideration is given to the need
for management to drive out fear and educate and . train
employees. : ) . I.F.

A90—31725# .
STATISTICAL METHODS FOR PRODUCTION IMPROVEMENT
KATHRYN G. LANIER (Martin Marietta Electronic Systems,
Orlando, FL) - IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. - Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 316-319.
"(AIAA PAPER 89-3645) Copyright

Statistical Methods for Production Improvement (SMPI), the
bridge between the Total Quality Management-(TQM) philosophy
and continuous improvement in production areas, was begun at
Martin Marietta Electronic Systems in September .1988. The
program’s aim was to find new ways to improve yield, reduce
rework, and identify areas of potential improvement. in a final
assembly and test-oriented facility. SMP! provides an approach to
evaluating technical and cost alternatives in a preemptive and
disciplined manner, using. long-standing statistical techniques and
Kepner-Tregoe problem-solving guidelines. This approach has
proved highly successful at Martin Marietta Electronic. Systems
and has resulted in increased yield, significant cost savings, and
reduction in product build time. This, paper discusses the
methodology for applying statistical tgols in the production
environment and focuses on phases of project identification,
prioritizing, selection, analysis; and implementation. Author

A90-31734#
TOTAL QUALITY MANAGEMENT (T Q)
'VERNON B. SELBY IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO,. Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute - of
Aeronautics and Astronautics, 1989, p. 373-378. .
(AIAA PAPER 89-3661) Copyright

The concept of TQM is described. The goal of TQM is.to
-satisfy all customers and to identify and implement continuous
improvement in processes or products. The ideas and approaches
of leading experts in the field of quality management are discussed.
Consideration is given to the establishment of high performance
work groups and training in order to achleve the objectives of
TQM . IL.F.

A90-31735#

ORGANIZATION STRUCTURES AND MANAGEMENT
TECHNIQUES THAT PROMOTE TOTAL QUALITY
MANAGEMENT

OWEN SMITH and TIMOTHY PETERS (Martin Marietta Corp,
Astronautics Group, Denver, CO). IN: AIAA/ADPA/NSIA National
Total Quality Management Symposium, 1st, Denver, CO, Nov. 1-3,
1989, Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 379-383. refs

(AIAA PAPER 89-3662) Copyright:

Management _techniques and organizational structures
.applicable for implementing total quality management (TQM) are
described. These .techniques are useful for increasing the
productivity and output quality of an organization. Consideration is
given to employee responsibility, goal setting, good communica-
tions, the training of personnel, and meeting customer’s needs. . E

A90-31736#

A PROCESS APPROACH TO TOM IMPLEMENTATION .
MICHAEL N. SHAPIRO (Martin Marietta Corp., Astronautics Group,
Denver, CO) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical- - Papers. Washington, . DC, "American Institute of
Aeronautics and Astronautics, 1989, p. 384-387. .
(AIAA PAPER 89-3666) Copyright
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A four-phased approach to corporate culture change
management is proposed. The objectives of the four phases,
educate senior management, train change agents, train the trainer,
and additional training, are described. The implementation of this
approach is discussed. A diagram of job function training
requirements is provided. . I.F.

A90-31738#
IMPLEMENTING TQM IN THE AIR FORCE’'S SPACE BASED
INTERCEPTOR PROGRAM OFFICE
RON KURTUS (USAF; Space Systems Div., Los Angeles, CA)
IN:  AIAA/ADPA/NSIA National Total Quality Management
Symposium, 1st, Denver, CO, Nov. 1-3, 1989, Technical Papers.
Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, p. 396-398.
(AIAA PAPER 89-3669) Copyright

The Space Based Interceptor (SB!) program is the pilot program
for TQM. The goal of the program is to provide quality, cost effective
products to customers. The use of.work groups, training sessions,
a newsletter, and rain storming sessions to implement TQM is
described.” The importance of a good relationship between the
USAF and the contractors in order to implement TQM is discussed.
The SBI program is in the' demonstration/validation phase;
problems associated with using TQM in this phase are considered.

"It is noted that the usé of TQM in the SBI program has resulted

in a-potential’ $10-20 million savings in the SBI Flight Experiment
and a reductlon of $30 million in SBI software development. I.F.

A90-31739# )
SDIO’S IMPLEMENTATION OF TQM
THOMAS ‘W. LIGHT (SDIO, Washington, DC) and JAMES J.
LINDENFELSER (Analytic Sciences Corp., Arlington, VA) IN:
‘AIAA/ADPA/NSIA National Total Quality Management Symposium,
1st, Denver, CO, Nov. 1-3, 1989, Technical Papers. Washington,
DC; American Institute' of Aeronautics and Astronautics, 1989, p.
399-410.
(AIAA PAPER 89-3695) Copyright

The use of TQM in the SDI program is discussed. The SDI
Organization (SDIO) approach for implementing TQM involves an.
internal and an external step. The'internal step is concerned with
improving the acquisition process, management of the SDS and
technology development activities, and internal technical and
administrative processes. The external stép involves the SDI

_management network, including executing agents and their

contractors. The procedures involved in internal and external .
implementation of TQM in the SDIO are described. Concurrent
engineering, producibility, logistics, acquisition strategies, and cost
reduction are examined in terms of TQM. A flow diagram of the
overall SDIO TQM implementation approagh is presented I.F.

A90-31742#
WHY DON'T MORE COMPANIES IMPLEMENT TQM
SUCCESSFULLY?
HARRY E. WILKINSON (University Affiliates, Inc., Rockville, MD)
and JAMES E. SPATES (Action Counsel, Inc., Bethesda, MD) IN:
AIAA/ADPA/NSIA National Total Quality Management Symposium,
1st, Denver, CO, Nov. 1-3, 1989, Technical Papers. Washington,
DC, American Institute of Aeronautlcs and Astronautics, 1989, p.
419-424. refs
(AIAA PAPER 89-3700) Copyright

Organizational cultural transformation is necessary for the
effective implementation of TQM. Functional teams consisting of
research, engineering, production, marketing, and sales, are
essential for an effective TQM program. Short, intermediate, and
long term goals can be achieved with TQM if a complete
organizational cultural transformation occurs. The steps necessary
for a, successful organizational cultural transformation and the
elements that reduce or eliminate resistance to the cultural
transformation are described. The roles of employees,
management, and facilitator in -establishing an effective TQM
program ,are examined. Factors which hinder the cuitural
transformatlon and ways to avoid these problems are discussed.

I.F.
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A90-36006#

DIRECT R&D COST MODEL OF LAUNCH VEHICLE

YUNXIANG FENG (MAS, People’'s Republic of China), SONGDI
QIAN (MAS, Nanjing Management Institute, People’s Republic of
China), and WENHAN ZHANG (China Academy of Launch Vehicle
Technology, People’s Republic of .China) IAA, Symposium on
Space Systems Cost Estimation Methodologies and Applications,
San Diego, CA, May 10, 11, 1990, Paper. 7 p.

A cost model for the research and development of a launch
vehicle is proposed, based on the Chinese Long March program.
Emphasis is given to the development of a general cost estimating
relationship for a launch vehicle program. The maximum payload
capability is chosen as the performance parameter for the model.
The determination of maximum payload capability and the
relationship between payload capability and cost are examined. A
linear regression analysis is performed to- obtain the cost model
for a launch vehicle. ) . . RB.

A90-36007#

STUDY OF MODELS OF ESTlMATION AND PRELIMINARY
ALLOCATION OF SATELLITE DEVELOPMENT COST

YUHUA HUANG, PING ZENG (Chinese Academy of Space
Technology, Beijing, People’s Republic of China), and GIYAO REN
(Ministry of Aerospace Industry of China, Beijing, People’s Republic
of China) |AA, Symposium on Space Systems Cost Estimation
Methodologies and Applications, San Diego, CA, May 10, 11, 1990,
Paper. 16 p.

The cost estimation methods used for satellite R&D programs
are examined, focusing on the estimation of development cost
using a weighting model of the cost per unit mass of the satellite.
A preallocation approach to developing a satellite development
budget is proposed, including the establishment of six levels for
predicting the proportion relation of satellite R&D is discussed.
The agreement between the mode! estimations and Chinese
satellite programs is discussed. R.B.

A90-36008#

A GENERALIZED LOGISTIC CURVE AND ITS APPLICATIONS

IN SPACE PROJECT R&D EXPENDITURE FORECASTING AND
EVALVUATING

OUYANG YIRU (Beulng Institute of Information and Control,
People’s Republic of China) 1AA, Symposium-on Space Systems
Cost Estimation Methodologies and Applications, San Diego, CA,
May 10, 11, 1990, Paper. 11 p. . )

A theory about the mechanism of expenditure taking place in
an R&D program is proposed, and a generalized logistic curve
(GLC) (a mode! describing such a process) is constructed based
on this theory. The GLC is a flexible curve and reveals some
significant connections between the shape of the R&D expenditure
growth (or distribution) curve and some’technical-economic factors
of the R&D program. GLC has been proved an effective tool for
expenditure forecasting and evaluation in space projects and other
advanced R&D programs. ‘ Author

A90-36009 # NASA Space Station Program Office, Reston, VA.
SENSITIVITY STUDY OF SPACE STATION FREEDOM :
OPERATIONS COST AND SELECTED USER RESOURCES
ANNE - ACCOLA, H. J. FINCANNON, GREGORY J. WILLIAMS
(NASA, Space Station Freedom Program Office, Reston, VA), and
- R. TIMOTHY MEIER (Grumman Corp., Space Station Program
Support Div., Reston, VA) |AA, Symposium on Space ‘Systems
Cost Estimation Methodologies and Applications, San Diego, CA,
May 10, 11, 1990, Paper. 10 p.

The resulits of sensitivity studies performed to estimate probable
ranges for four key Space Station parameters using the Space
Station Freedom’s Model for Estimating Space Station Operations
Cost (MESSOC) are discussed. The variables examined are
grouped into five main categories: logistics, crew, design, space
transportation system, and training. The modification of these
variables implies programmatic decisions in areas such as orbital
replacement unit (ORU) design, investment in repair. capabilities,
and crew operations policies. The model utilizes a wide range of
algorithms. and an extensive trial logistics data base to represent

16

Space Station operations. The trial logistics data base consists
largely of a collection of the ORUs that comprise the mature‘
station, and their characteristics based on current engineering
understanding of the Space Station. A nondimensional approach
is used to examine the relative importance of variables on
parameters. N.B.

A90-36011#

LAUNCH SYSTEM LIFE CYCLE COSTING THROUGH
PROCESS ANALYSIS

R. B. NICOL (Martin Marietta Corp., Denver, CO) IAA, Symposium
on Space Systems ‘Cost Estimation Methodologies and
Applications, San Diego, CA, May 10, 11, 1990, Paper. 7 p.

The use of computer modeling to simulate the entire design,
testmg, production, and operation of a space transportation system
is addressed. Such modeling facilitates life cycle costing by
demonstrating new approaches to the ‘space transportation
business and identifying the resulting cost benefits. Comparisons
are made between this approach and the limitations of past ones.

C.D.

A90-36012*# General Dynamics Corp., Huntsville, AL.

A COMPARISON OF TRANSPORTATION NODE COSTS AND
THEIR PRIMARY DRIVERS

DOUGLAS A. COMSTOCK (General Dynamics Corp., Space
Systems Div., Huntsville, AL), KYLE M. SHEPARD, and JACK M.
YOUNGS (General Dynamics Corp., Space Systems Div., San
Diego, CA) IAA, Symposium on Space Systems Cost Estimation
Methodologies and Applications, San Dlego, CA, May 10, 11, 1990,
Paper. 16 p. refs

(Contract NAS8-37588)

This paper describes the process for defining and evaluating
the costs of alternative transportation node concepts for Space
Station Freedom. A cost estimating methodology including costs
of development, production, delivery, assembly, steady state
operations, and mission-specific operations is described in detail.
The primary drivers of transportation node costs are identified
and discussed. C.D.

A90-36013#

SYSTEM MODELING - REOUIREMENT FOR A NEW
GENERATION OF COST MODELING

M. G. WOLFE (Aerospace Corp., El Segundo, CA), M. B. OLIVER
and C. J. MCCLAIN (General Dynamics Corp., Space Systems
Div., San Diego, CA) IAA, Symposium on Space Systems Cost
Estlmatlon Methodologies and Applications, San Diego, CA, May
10, 11, 1990, Paper. 11 p.

The Advanced Launch System Model (ALSYM), a dynamlc
computer simulation of the envisioned Advanced Launch System
(ALS), is used to analyze potential issues early in the conceptual
development phase of ALS and to provide a framework for
concurrent engineering on ALS. The'ALS development environment
is reviewed and the ALSYM is described, including its ‘Globat
Evaluation Model, Executivé Database System, Performance and
Reliability, Mode!, Infrastructure Model, and Integrated Cost Model.
ALSYM enabling technology is addressed and the ALSYM
integrated cost model for analyzing the interaction among multiple
vehicles or changing mission models is discussed, using
examples. . C.D.

A90-36014#

A PROPOSED SOFTWARE COST ESTIMATING
METHODOLOGY . :
DANIEL E. RAMIREZ IAA, Symposium on Space Systems Cost
Estimation Methodologies and Applications, San Diego, CA, May
10, 11, 1990, Paper. 19 p.

A methodology is presented with the aim of optimum
employment of the existing complement of software cost estimating
models. The methodology uses multiple models in parallel-in order
to have available as much useful data as possible to derive 'a
reasonable estimate. It provides flexibility and evolution to. these
processes in order to ensure the best and most appropriate data



is gathered, and builds in a process by which later projects may
benefit from the information used in the present. CD.

A90-36015#

COST ESTIMATION OF THE M-VY LAUNCH VEHICLE

R. AKIBA, M. HINADA, and H. MATSUOQO (Institute of Space and
Astronautical Science, Sagamihara, Japan) |AA, Symposium on
Space Systems Cost Estimation Methodologies and Applications,
San Diego, CA, May 10, 11, 1990, Paper. 14 p.

The process of cost estimation for the Japanese M-V three
staged solid propellant rocket is discussed. Methods of cost
estimation are presented and are used to estimate vehicle cost
with an accuracy of about 10 percent. Although the prediction of
R&D cost is more ambiguous than the vehicle cost prediction,
R&D cost does not account for a large portion of M-V cost, since
the M-V launch vehicle is part of the already-developed Mu launcher
family. The M-V vehicle development scenario and cost figures
are presented. R.B.

A90-36017#

COST ANALYSIS OF SPACE SHUTTLE OPERATIONS
BRENDAN O’CONNOR, PAT FLANAGAN, and CURT BILBY (KDT
Industries, Austin, TX) [AA, Symposium on Space Systems Cost
Estimation Methodologies and Applications, San Diego, CA, May
10, 11, 1990, Paper. 7 p.

An activity-based cost estimation method is proposed for
life-cycle cost estimation of large-scale space systems operations.
The application of the method to the operation of the Space Shuttle
is described to demonstrate the proposed method. Also, a
computerized cost estimation tool concept, CALC2, is introduced,
which can accommodate both traditional product-based cost
estimation methods and activity-based estimation methods. R.B.

A90-36019#

A TOTAL SYSTEM APPROACH TOWARDS THE DESIGN OF
FUTURE COST-EFFECTIVE LAUNCH SYSTEMS

R. C. PARKINSON (British Aerospace /Space Systems/, Ltd.,
Stevenage, England) 1AA, Symposium on Space Systems Cost
Estimation Methodologies and Applications, San Diego, CA, May
10, 11, 1990, Paper. 10 p.

The cost analysis program for the Hotol vehicle is presented
as an example of a total system design and cost estimation
approach. Problems associated with a cost-oriented design are
discussed, including the level of cost assessment, funding
assumptions, the use of previous cost estimates, the cost of
producing new hardware, operational costs, and predicting system
utilization. The process of modeling development costs, operational
costs, and reliability and resilience is outlined. The results of the
Hotol cost assessment are presented and compared with analyses
tor other space vehicles. R.B.

A90-36021*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, VA.

THE DESIGN-TO-COST MANIFOLD

EDWIN B. DEAN (NASA, Langley Research Center, Hampton,
VA) IAA, Symposium on Space Systems Cost Estimation
Methodologies and Applications, San Diego, CA, May 10, 11, 1990,
Paper. 14 p. refs )

A mathematical technique which both quantifies the
design-to-cost process and the mass/complexity issue is presented.
A simplified approximation of the PRICE H production-production
cost is used to generate a dual set of differential equations which
define the directions of maximum and minimum cost change over
(mass, complexity) space. The equations are solved in closed
form to obtain the one-dimensional design-to-cost and design-
for-cost spaces. Preliminary results indicate that cost is rela-
tively insensitive to changes in mass and that the reduction of
complexity, both in the manufacturing process and in the spacecraft
itself, is dominant in reducing cost. Two major objections to the
design-to-cost method are discussed. N.B.
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A90-36023#

THE ROLE OF COST MODELS IN MAJOR SPACE
PROGRAMMES

R. P. ROGERS, H. C. LEESON (Logica Space and Defence
Systems, Ltd., London, England), and A. P. FOURNIER-SICRE
(ESA, Noordwiik, Netherlands) 1AA, Symposium on Space Systems
Cost Estimation Methodologies and Apptlications, San Diego, CA,
May 10, 11, 1990, Paper. 12 p.

The use of modeling techniques applied to operations costs in
the European Columbus program is discussed. Some of the key
attributes of the cost modeling technique when applied to complex
space programs are identified, and the main characteristics required
in such models are examined. Two concrete examples of the use
of purpose-built cost models, including COLUCOU (Columbus costs
of operation and utilization), in the early stages of a project, for
two different purposes (trade-offs of different technical options
and the examination of the consequences of different cost sharing
alternatives for a given option) are presented. It is concluded that
such models can play an important role at the early phases of a
large project, particularly in performing simple parametric
evaluations and identifying the true cost drivers. N.B.

A90-41611
AN INTERACTIVE APPROACH FOR SELECTING IR&D
PROJECTS
DAVID L. HALL and ALEXANDER NAUDA (HRB Systems, Inc.,
State College, PA) IEEE Transactions on Engineering
Management (ISSN 0018-9391), vol. 37, May 1990, p. 126-133.
refs
Copyright

A strategy for systematlcauy allocating resources to competmg
independent research and development (IR&D) projects is
developed for a company building systems for the U.S. DOD. The
approach is less mathematically complex than many techniques
reported in the literature, utilizing the judgement of key business
and technical elements in the organization. A taxonomy
characterizing various approaches and a brief review of R&D
selection methods reported in recent literature are presented, and
an interactive selection process is described which, rather than
substituting complex calculations for good technical and material
judgement, facilitates better utilization of the expertise of
organizational elements within the context of corporate strategic
planning. Procedures are included for idea submittal and evaluation.
The experience gained during the application of the process to a
corporation with multiple business units is discussed. I.E.

A90-41612
A MANAGERIAL APPROACH - TO RESEARCH AND .
DEVELOPMENT COST-EFFECTIVENESS EVALUATION
YUTAKA KUWAHARA and YASUTSUGU TAKEDA (Hitachi, Lid.,
Central Research Laboratory, Tokyo, Japan) |EEE Transactions
on Engineering Management (ISSN 0018-9391), vol. 37, May 1990,
p. 134-138. refs
Copyright

An overall R&D cost-effectiveness evaluation system that is
currently in operation is described and discussed. Evaluation is
done on several cross sections of R&D management. For use
with several usage objectives of cost effectiveness, some variations
of the figure of merit (FOM) are shown. The FOM indicates R&D
danger symptoms, especially on promising future trunk-line
products. It is concluded that cost-effectiveness evaluation can
be used strategically by taking into consideration the phase of
research, the product’s life cycle, and future growth factors. Some
prospects and analyses for future R&D are reviewed and
discussed. LE.

A90-42205#

LESSONS LEARNED WHEN IMPLEMENTING TOTAL QUALITY
MANAGEMENT

BRIAN J. CHITESTER (United Technologies Corp., Pratt and
Whitney Group, West Palm Beach, FL) AIAA, SAE, ASME, and
ASEE, Joint Propulsion Conference, 26th, Orlando, FL, July 16-18,
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1990. 5 p. : . -  Large scale mechanical systems are ‘composed- of
(AIAA PAPER 90-2693) Copyrlght e - o interconnected dynamic components. This paper seeks to simplify
Desplte belng called by some the ’alphabet soup program-of’ the model of each dynamic component so that the overall system
the year'. TQM is accelerating throughout the aerospace industry. is"of manageable size. Models of components are reduced so.as’
However, organizational inertia can ground even the most soundly to approximate the response of all components and the nonworking
designed processes. Critical TQM implementation barriers and constraint forces: acting on all components. The modified
lessons learned have been accumulated and expounded on in component cost method seeks to decompose the norm of. the
this paper. Dealing with organizational culture is' one of the most response vector (in this case-the -response and'the vector of
difficult issues. In high-technology environments, where people nonworking constraint forces) into contributions of each coordinate
have been task-oriented and product-focused, engineers and- of each component. The reduction methodology requires the
scientists often struggle to embrace a process orientation that selection of some parameters which emphasize quantities such
focuses on participative involvement and prevention. Successful as the steady state response to a'step input. This paper deals
implementation requires a fundamental change in' the way with the parameters selection process and presents the best set
companies are structured to do business. Activé executive of parameters for the specific problem and objective considered.
involvement and leadership are paramount to achieving this cultural’ Using these parameter values, the coordinates can, be ranked
leap. Without this senior level commltment and accountablllty TQM according to their contribution and deleted accordingly. . Author
will not flourish. ‘ Author ) o , L
. S A90-48875# ) ‘ ,
A90-46247 : . AlIR FORCE USE OF CIVIL AIRWORTHINESS CRITERIA FOR '
THE USE OF CANONICAL CORRELATION ANALYSIS IN , TESTING AND ACCEPTANCE OF MILITARY DERIVATIVE
COMPONENT MODEL REDUCTION TRANSPORT AIRCRAFT
R. E. SKELTON and D. DA (Purdue University, West Lafayette ROBERT |. MARX, DOUGLAS M. CHAPMAN, MARK J. LANGLEY,
IN) IN: Machinery dynamics - Applications and vibration control and RANDALL .S. FOUTS (USAF, Transport Test. Div.,
problems; Proceedings of the Twelfth Biennial ASME Conference Wright-Patterson AFB; OH) AIAA, AHS, and ASEE, Alrcraft Design, .
on Mechanical Vibration and Noise, Montreal, Canada, Sept. 17-21, Systems and -Operations Conference, Dayton OH, Sept 17-19,
1989. New York, American Socuety of Mechanical Engineers, 1989, 1990. 38 p. refs B
p. 325-331. refs S L o (AIAA PAPER 90-3289) . Copynght
Copyright A review of commercial aircraft programs and the u use of FAA
This paper presents a method to reduce the model of each certification criteria in the acquisition of off-the-shelf transport
component in a large scale system, while taking into account the . aircraft by. the USAF to fulfill its airlift requirements is presented.
interactions with the rest of the system. The paper compares two In addition, major differences between military and commercial
methods: canonical correlation analysis and component cost test programs and.acquisition are cited to illustrate the principal
analysis. First, the interaction between component k and the rest” benefits to the Air Force of this method. Significantly reduced
of the system is described by canonical correlation analysis. Next, acquisition time, and reduced ground .and flight testing and
a component cost analysis is performed in the canonical correlation” . development costs. are shown as-benefits of-this process. The
coordinates. Better performance properties are obtained by the’ unique aspects of certification of military derivatives, recent
component cost analysis method when it yields stability. Better initiatives to codify the processes, and the impacts on changes
stability properties are obtained by the canonical correlation method.. required in the manner in which the USAF currently contracts for
when it yields acceptable performance. . ) Author, aircraft are discussed. - . " .R.E.P.
A90-47607# A90-49490
MODEL REDUCTION WITH WEIGHTED MODAL COST . 1990-1995, A PERIOD OF INTERNATIONAL DECISION ~
ANALYSIS ) , o MAKING FOR THE NAVIGATION COMMUNITY - IS OUI-‘I
A. HU (Dynacs Engineering Co., Inc., Palm Harbor, FL) and R. E. PLANNING AS GOOD AS IT SHOULD BE? -
SKELTON (Purdue University, West Lafayette, IN) IN: AIAA, R. JOHANNESSEN (STC Technology, Ltd., Harlow, England) IN:
Guidance, Navigation and Control Confereitce, Portland, OR, Aug. Institute .of Navigation, National Technical Meeting, San.Diego,
20-22, 1990, Technical Papers. Part 1. Washington, DC, American CA, Jan. 23-25, 1990, Proceedings. Washlngton DC, Instltute of
Institute of Aeronautics and Astronautics, 1990, p. 295-303. Navigation, 1990, p. 15-18. refs :
(AIAA PAPER 90-3347) Copyright Copyrlght - .
Analytical expressions are developed for the controllablllty A review of nawgatlon sysIems planning and demsnons requnred
Grammian matrix and for the model costs when the disturbances for hyperbolic terrestrial navigation-in Europe, GPS, GLONASS
to the flexible structures are modeled as colored noise processes and GPS interoperability, GPS and INMARSAT, and Loran-C'and
which have only finite bandwndth This new algorithm is called geostationary satellites is presented. The major decisions these
weighted modal cost analysis, and is the generalization of the developments require to be made in the months to follow are
theory of modal cost analysis for which the disturbances are summarized. In addition, means are suggested in which the
assumed as white noise processes which have infinite bandwidth. international community can lmprove its navigation planning.
Comparing to the conventional numerical procedure, the closed o R Ep
form expression derived for controllability Grammian and modal ' ’ :
costs are more efficient and more accurate and are thus quite N90-11506# Carnegle-MeIIon Umv Plttsburgh PA. Robotlcs
useful in model reduction processes, especially for high order Inst.
systems since no interations are required to solve the - -Liapunov PREFERENCE PROPAGATION IN TEMPORALICAPACITY
equation. _ "Author CONSTRAINT GRAPHS : o
. o N NORMAN SADEH and MARK S. FOX Jan. 1989 58 p
"~ A90-47609# ‘ . Sponsored by McDonnell Aircraft Co.
PARAMETER SELECTION FOR MODEL REDUCTION USING f (Contract F30602-88-C-0001) '
MODIFIED COMPONENT COST ANALYSIS (AD-A210668; CMU-RI-TR-89-2) Avail: NTIS HC AO4/MF AO1
JEFFREY D. BOOHER, JAYANT RAMAKRISHNAN (Dynacs CSsCL 12/4 -
Engineering Co., Inc., Clearwater, FL), and DAVID S. CHANG -, Scheduling can be formalized as a constraint satisfaction
(Honeywell, Inc., Avionics Div., Clearwater, FL) IN: AIAA Guidance, problem. Within -this framework activites in a plan are
Navigation and Control Conference, Portland, OR, Aug. 20-22, interconnected via temporal relation constraints a la Allen, thereby
1990, Technical Papers. Part 1. Washington, DC, American Institute defining-a temporal constraint graph (T CG) Additionally there are
of Aeronautics and Astronautics, 1990, p. 316-327. refs capacity constraints restricting the use’of each resource to only
(AIAA PAPER 90-3349) Copyright et one activity at.a time. Together these constraints form a
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temporal/capacity constraint graph (T/CCG). Preferences such as
meeting due dates, reducing order flowtime, or selecting accurate
machines are modeled as utility functions over the domain of
possible start times and durations of activities and over the sets
of possible resources activities can use. These preferences interact
via the TCG and via the resource capacity constraints. Hence, in
general, they cannot be simultaneously optimized. The objective
of preference propagation techniques is to transform such local a
priori preferences so as to account for their interactions. This
paper describes a probabilistic framework in which start time,
duration and resource preferences are propagated across T/CCGs
in order to focus attention in an incremental scheduler. GRA

N90-12235# Stanford Univ., CA. Inst. for Mathematical Studies
in the Social Sciences.
A DYNAMIC PROOF OF THE FROBENIUS-PERRON THEOREM
FOR METZLER MATRICES
KENNETH J. ARROW Apr. 1989 11 p
(Contract NO0014-86-K-0216)
(AD-A211839; TR-542) Avail: NTIS HC A03/MF A01 CSCL
12/1

Matrices with non-negative off-diagonal elements have many
applications in mathematical economics and other fields of
investigation. Economists have called them Metzler matrices. An
important property, especially for the study of stability of dynamic
systems, is that the largest real part of the characteristic roots is
itself a characteristic root and has a semi-positive characteristic
vector. There is a less well-known property of linear dynamic
systems governed by Metzler matrices: if the forcing term is a
non-negative vector and if the system starts in the positive orthant,
it will remain there forever. The result does not appear to be
derivable from the standard Frobenius-Perron theorem. its proof
is not very hard, however. The question is then raised, whether
the Frobenius-Perron result is derivable simply from this theorem.
This note shows that the answer is affirmative. The result may
very possibly be useful for expository purposes. GRA

N90-13158# Universiteit Twente, Enschede (Netherlands).
Faculty of Applied Mathematics.
REMARKS ON THE CONTROL OF DISCRETE TIME
NONLINEAR SYSTEMS
HENK NIJMEIJER Feb. 1989 20 p Submitted for publication
(MEMO-770; ISSN-0169-2690; ETN-89-95661) Avail: NTIS HC
AO03/MF AO1

The (dynamic) input-output decoupling problem and the problem
of right-invertibility for discrete-time nonlinear systems are studied.
It is shown that under generic conditions these problems are
solvable around an equilibrium point if and only if the same
problems are solvable for the linearization of the nonlinear system.
The results typically apply to well known questions in economics
and an example stemming from economic madeling is given.

: ESA

N90-13693+# National Telecommunications and Information
Administration, Washington, DC.
LONG-RANGE PLAN FOR MANAGEMENT AND USE OF THE
RADIO SPECTRUM BY AGENCIES AND ESTABLISHMENTS
OF THE FEDERAL GOVERNMENT Special Report
Jun. 1989 154 p
(PB89-232367; NTIA-SP-89-22) Avail: NTIS HC A08/MF A01
CSCL 17/2

Federal Government electromagnetic spectrum plannping issues
are addressed in a long range plan. This plan will be used in U.S.
preparations for international spectrum negotiations and con-
ferences. In addition, a plan for improved spectrum manage-
ment procedures is provided which includes information re-
lated to spectrum-use plans of the Federal Government. The
material is divided into four major topics: (1) a description of the
national spectrum resource; (2) a plan for national spectrum
management; (3) a. plan for international radiocommunications
activities; and (4) a plan for spectrum use. GRA
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N90-14127# Defense Logistics Agency, Alexandria, VA,
TOTAL QUALITY MANAGEMENT IMPLEMENTATION
STRATEGY: DIRECTORATE OF QUALITY ASSURANCE
May 1989 56 p
(AD-A212863) Avail: NTIS HC A04/MF A01 CSCL 05/1

The Directorate of Quality Assurance strategy for implementing
TQM is described. It includes information concerning TQM
concepts, methodology for implementation, goals and execution.
The primary goal of the DLA-Q implementation strategy is to focus
on doing the job right the first time, on time, everytime, and
continually improving the way the job is done. GRA

N90-14128# Defense Logistics Agency, Alexandria, VA.
TOTAL QUALITY MANAGEMENT PLAN: TECHNICAL AND
LOGISTICS SERVICES
May 1989 29 p
(AD-A212864) Avail: NTIS HC A03/MF AQ1 CSCL 05/1

The TQM plan for DLA Technical and Logistics Services is
described. As a quality provider of technical and logistics services,
the Directorate will implement TQM initiatives at Headquarters DLA
and at functional counterparts in the Field. The plan requires
continuous assessment of customer needs and a systematic
evaluation of the processes performed that contribute to customer
satisfaction. GRA

N90-14129# Defense Logistics Agency, Alexandria, VA.
TOTAL QUALITY MANAGEMENT IMPLEMENTING PLAN:
OFFICE OF SMALL AND DISADVANTAGED BUSINESS
UTILIZATION
Jul. 1989 8 p :
(AD-A212865) Avail: NTIS HC A02/MF A01 CSCL 05/1

The Office of Small and Disadvantaged Business Utilization
plans for implementing TQM is described. A brief discussion is
presented of TQM concepts, methodology for implementation and
goals. In addition to focusing on internal improvements, DLA-U
will provide TQM information to potential small and disadvantaged
businesses as part of their implementation efforts. GRA

N90-14130# Defense Logistics Agency, Alexandria, VA.
TOTAL QUALITY MANAGEMENT PLAN: OFFICE OF
CONGRESSIONAL AFFAIRS
Jul. 1989 5 p .
(AD-A212866) Avail: NTIS HC A0O1/MF A01 CSCL 05/1

The DLA Office of Congressional Affairs Total Quality
Management implementing plan is described. The plan emphasizes
five areas: Customer relations, processes, measurement, awards,
and training. The plan also includes specific improvement goals
and milestones. ’ GRA

N90-14132# Defense Logistics Agency, Alexandria, VA.
TOTAL QUALITY MANAGEMENT PLAN: OFFICE OF PUBLIC
AFFAIRS )
Jul. 1989 15 p
(AD-A212868) Avail: NTIS HC A03/MF A01 CSCL 05/1

The Office of Public Affairs TQM implementing plan is described.
A description is provided of three concepts considered vital to
TQM as it applies to DLA’s Public Affairs program: The customers
are the first concern, precise measureable goals and teamwork.
Public Affairs TQM goals and a methodology for accomplishment
are included. GRA

N90-14986*# Houston Univ., Clear Lake, TX. Research Inst.
for Computing and Information Systems.
DEVELOPING INTEGRATED PARAMETRIC PLANNING
MODELS FOR BUDGETING AND MANAGING COMPLEX
PROJECTS . :
VANCE A. ETNYRE and KEN U. BLACK 18 Apr. 1988 13 p
{Contract NCC9-16)
(NASA-CR-186006; NAS 1.26:186006; RICIS-IM-7) Avail: NTIS
HC A03/MF AO1 CSCL 05/1

The applicability of integrated parametric models for the
budgeting and management of complex projects is investigated.
Methods for building a very flexible, interactive prototype for a
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project planning system, and software resources available for this
purpose, are discussed and evaluated. The prototype is required
to be sensitive to changing objectives, changing target dates,
changing costs relationships, and changing budget constraints. To
achieve the integration of costs and project and task durations,
parametric cost functions are defined by a process of trapezoidal
segmentation, where the total cost for the project is the sum of
the various project cost segments, and each project cost segment
is the integral of a linearly segmented cost loading function over
a specific interval. The cost can thus be expressed algebraically.
The prototype was designed using Lotus-123 as the primary
software tool. This prototype implements a methodology for
interactive project scheduling that provides a model of a system
that meets most of the goals for the first phase of the study and
some of the goals for the second phase. J.P.S.

N90-15116# Westinghouse Hanford Co., Richland, WA.
PHYSICAL AND ELECTRICAL STANDARDS LABORATORY
GENERAL OPERATING PROCEDURES
J. E. BONGERS Mar. 1989 68 p
(Contract DE-AC06-87RL-10930)
(DE90-003515; WHC-SP-0446) Avail: NTIS HC A04/MF AO1
Various procedures used in the operation of the Westinghouse
Hanford Standards Laboratory are presented. These procedures
consist of the following titles: Organization, Operating Directives
and Traceability, Preparation and Control of Operating Procedures,
Selection and Qualification of Standards Laboratory Personnel,
Environmental Guides and Considerations for the Standards
Laboratory, Calibration Recall Program, Calibration Reports and
Labels, Calibration Stamps, Quality Assurance Records,
Nonconforming Equipment in the Standards Laboratory,
Receiving/Shipping Instructions, Shipment of Measuring and Test
Equipment at Hanford, Offsite Shipment of Standards, and Offsite

Shipment of Measuring and Test Equipment. DOE
M90-15586#  Edgerton, Germeshausen and Grier, Inc., Idaho
Falls, ID.

WHERE TO FROM HERE. FUTURE APPLICATIONS OF
MENTAL MODELS OF COMPLEX PERFORMANCE
HEIDI ANN HAHN, WILLIAM R. NELSON, and HAROLD S.
BLACKMAN 1988 2 p Presented at the Human Factors
Society Annual Meeting, Anaheim, CA, 24-28 Oct. 1988
(Contract DE-ACO07-76{D-01570)
(DE90-002091; EGG-M-88288; CONF- 881058-7) Avail: NTIS HC
A01/MF AO1

The purpose of this paper is to raise issues for discussion
regarding the applications of mental models in the study of complex
performance. Applications for training, expert systems and decision
aids, job selection, workstation design, and other complex

environments are considered. DOE

N90-15682# Florida State Univ., Tallahassee.
TWO BASIC PARTIAL ORDERINGS FOR DISTRIBUTIONS
DERIVED FROM SCHUR FUNCTIONS AND MAJORIZATION
KUMAR JOAG-DEV (lllinois Univ., Chicago.) and JAYARAM
SETHURAMAN Sep. 1989 13 p
(Contract DAAL03-86-K-0094)
(AD-A213703; FSU-TR-M-814; ARO-23699.25-MA)  Avail: NTIS
HC A03/MF A01 CSCL 12/1

Researchers in applied fields have long recognized the
usefulness of inequalities when exact results are not available.
The use of inequalities allows one to state that one estimate is
better than another, that one maintenance policy is better than
another or that a certain selection procedure is better than another
or that a certain selection procedure is better than another etc.,
even though, the best estimator may not be known, nor the best
maintenance policy or the best selection procedure. Such results
are generally obtained from inequalities between two probability
measures or random variables. Inequalities between random
variables are in turn obtained from deterministic inequalities or
deterministic partial orderings. Herein, the essentials of stochastic
majorization and DT ordering are described and some applications
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demonstrated. A new proof of a slight generalization ofAe‘arli‘e'i
result on DT functions is given. " GRA

N90-15844# Defense Systems Managemem School, Fort Belvour
VA.
PROGRAM MANAGER’S HANDBOOK
Mar. 1989 422 p
(AD-A214338) Avail: NTIS HC A18/MF AD3 CSCL 05/1°

A reference tool for program managers and related functional
or staff managers is designed. The document is in the form of a
three-ring notebook contalnlng a series of fact sheets on the
fundamentals of nearly all major facets of the program management
business with references for sources of more detailed information
on each subject. Recipients are provided with updated and new .
facts sheets as they become available. ' GRA

N90-16583# Advisory Group for Aerospace Research and
Development, Neuilly-Sur-Seine (France). :
INTERNATIONAL CONFERENCE MANAGEMENT
GEORGE ZINNEMANN Oct. 1989 21 p Revised
Avail: NTIS HC A03/MF AO01

Guidelines and helpful hints to individuals involved in managing
and participating in international conferences are provided. The
guidelines are intended for individuals involved in international
conference management, namely, the conference project officer, -
the host organization and its coordinator, the meeting chairman, -
and the individual speaker. The aim is to help conference planners .
to elude the traps, embarrassments, and obstacles which appear
to be built into any meeting ever held.- B.G.

N90-16777"#
Pasadena.
A PLANNING AND SCHEDULING LEXICON : .
JENNIFER W. CRUZ and WILLIAM C. EGGEMEYER 15 Sep.
1989 45 p . s
(Contract NAS7-918)
(NASA-CR-186061; NAS 1.26:186061; JPL-PUBL- 89- -25) Avail.
NTIS HC A03/MF A01 CSCL 22/1°

A lexicon related to mission planning.and scheduling for
spacecraft is presented. Planning and scheduling work is known
as sequencing. Sequencing is a multistage process of merging
requests from. both the science ‘and engineering arenas to -
accomplish the objectives defined in the requests. The multistage
process begins with the creation of science and engineering goals,
continues through their integration into the sequence, and
eventually concludes with command execution onboard the
spacecraft. The objective -of this publication is to introduce some -
formalism into the field of spacecraft sequencing-system
technology. This formalism will make it possible for researchers..
and potential customers to communicate about system
requirements and capabilities in a common language. Author

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

N90-16829"#  National Aeronautics and Space Admlmstratlon .
Lyndon B. Johnson Space Center, Houston, TX. .
US SPACE SHUTTLE EVOLUTION -
CHARLES TEIXEIRA /n ESA, Progress in Space Transponatlon
p 373-382 Aug. 1989 .
Copyright Avail: NTIS HC A22/MF A03 CSCL 22/2

The long term systematic series of upgrades and enhancements
needed to insure that the Space Shuttle remains a viable,
cost-effective transportation system are discussed. A candidate
Space Shuttle evolution strategy is presented. It emphasizes
enhanced reliability, crew safety, reduced operations costs and
enhanced capabilities required to meet projected Iong-rangé
requirements. The strategy includes definition of long-term goals
and requirements, potential hardware and operation enhancements,
and addresses the issues of fleet size and utilizatioh. ’ ESA

N90-181804# Massachusetis Inst., of Tech., Cambndge Lab for
Computer Science.

A HUNDRED IMPOSSIBILITY PROOFS FOR DISTRIBUTED
COMPUTING

NANCY A. LYNCH Aug. 1989 31 p



(Contract NO0O14-85-K-0168; N00014-83-K-0125; NSF
CCR-86-11442)
(AD-A216391; MIT/LCS/TM-394) Avail: NTIS HC A03/MF AO1
CSCL 12/5

This talk is about impossibility results in the area of distributed
computing. In this category, | include not just results that say that
a particular task cannot be accomplished, but also lower bound
results, which say that a task cannot be accomplished within a
certain bound on cost. | started out with a simple plan for preparing
this ‘talk: | would spend a couple of weeks reading all the
impossibility proofs in our fields, and would categorize them
according to the ideas used. Then | would make wise and general
observations, and try to predict where the future of this area is
headed. That turned out to be a bit too ambitious; there are many
more such results than | thought. Although it is often hard to say
what constitutes different results, | managed to count over 100
such impossibility proofs and my search wasn't even very
systematic or exhaustive. It's not quite as hopeless to understand
this area as it might seem from the number of papers. Although
there are 100 different results, there aren’t 100 different ideas. |
thought | could contribute something by identifying some of the
commonality among the different results. ) GRA

Ne0-18330*#  National Aeronautics and Space Administration.
Marshall Space Flight Center, Huntsville, AL.
BACKGROUND OF THE WORKSHOP
In its Solar-Terrestrial Science Strategy Workshop p 1-4 Sep.
1989
Avail:: NTIS HC A04/MF A0O1; 4 functional color pages CSCL
03/2

The long-term effects of the Challenger accident on
solar-terrestrial science resulted in the need to examine the
near-term missions under development for the next five years.
The workshop was organized to seek ideas and opinions about
the future of solar-terrestrial flight programs. Included are
considerations of all types of space platforms, i.e., balloons,
rockets, free flying satellites, and the variety of platforms supported
by NASA astronauts. Specific issues include: the establishment of
the level.of understanding to be accomplished with the completion
of the current worldwide program of research in solar-terrestrial

sciences; the identification of major questions to be answered by °

the future solar-terrestrial sciences research program as it might

be if initiated within the next ten years; the identification of space .

capabilities to be available to the future program and provision of
input about the Space Physics Division’s priorities for using these
to accomplish its future scientific program; and mapping a program
strategy to accomplish a future program of research in the
solar-terrestrial sciences within the research community's
perception of capabilities and constraints. B.G.

M20-18895# University of Southern California, Marina del Rey.
Information Sciences inst.
APPROACHES TO THE PLANNING OF COHERENT TEXT
EDUARD H. HOVY Nov. 1989 24 p Presented at the 4th
International Workshop on Text Generation, Catalina Island, CA,
Jul. 1988
(Contract F49620-87-C-0005; N0O0O14-82-K-0149)
(AD-A216463; ISI/RS-89-245) Avail: NTIS HC A03/MF A01
CSCL 05/7

The planning of multisentential text by computer is discussed.
In order to construct coherent paragraphs, relations were used
from Rhetorical Structure Theory (RST) operationalized as plans.
The current method of planning a paragraph using operationalized
RST relation/plans is first described in some detail. Then two
pomts are made that illustrate why RST relation/plans are the
ideal tool for planning paragraphs. First, these relation/plans can
be shown to combine the best features of paragraph-sized schemas
and clause-sized planning rules under a top-down planning regime
in a way which affords much flexibility to the user. Second, RST
relation/plans can support both standard top-down planning and
open-ended conversation-like behavior; a small difference in
treatment gives rise to either paradigm. _ GRA
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N90-18898# Institute for Defense Analyses, Alexandria, VA.
THE EXECUTIVE WORKSHOP ON COST/PERFORMANCE
MEASUREMENT. YOLUME 1: EXECUTIVE SUMMARY Final
Report, Apr. - Oct. 1989
RICHARD T. CHESLOW and J. RICHARD NELSON Oct. 1989
20 p Workshop held in Alexandria, VA, 31 May - 1 Jun. 1989
(Contract MDA903-89-C-0003)
(AD-A216745; AD-E501181; IDA-P-2321-VOL-1;
IDA/HQ-89-34914-VOL-1) Avail: NTIS HC A03/MF A01 CSCL
05/1

On 31 May through 1 June 1989, an executive workshop was
held in Alexandria, Virginia, to address problems perceived when
applying current cost/performance measurement and management
systems to new advanced-technology design and manufacturing
methods. The goal was to provide the Department of Defense
(DOD) with recommendations for change. This paper is the
proceedings of the workshop. Volume 1 contains a summary of
findings and recommendations of the attendees. The primary
recommendation was that the Under Secretary of Defense
(Acquisition) initiate pilot programs to investigate possible changes
in cost/performance measurement systems. Continued dialog and
cooperation between DOD and industry is also recommended.
Volume 2 contains the remarks of the speakers, the panel
members, and the discussion team representatives. GRA

N90-18899+# Massachusetts Inst. of Tech., Cambridge.
Microsystems Technology Labs.
OPTIMUM AND HEURISTIC ALGORITHMS FOR FINITE STATE
MACHINE DECOMPOSITION AND PARTITIONING
Memorandum Report
PRAVNAV ASHAR, SRINIVAS DEVADAS, and A. RICHARD
NEWTON (California Univ., Berkeley.) Sep. 1989 6 p Presented
at the International Conference of Computer Aided Design, Nov.
1989 Sponsored in part by Digital Equipment Corp.; Bell Telephone
Labs., Inc.; Semiconductor Research Corp.
(Contract N0O0014-87-K-0825; N00014-87-C-0182)
(AD-A216778; VLSI-M-89-558) Avail: NTIS HC A02/MF A01
CSCL 12/9

Techniques have been proposed in the past for various types
of finite state machine (FSM) decomposition that use the number
of states or edges in the decomposed circuits as the cost function
to be optimized. These measures are not reflective of the true
logic complexity of the decomposed circuits. These methods have
been mainly heuristic in nature and offer limited guarantees as to
the quality of the decomposition. In this paper we present optimum
and heuristic algorithms for the general decomposition of FSMs
such that the sum total of the number of product terms in the
one-hot coded and logic minimized submachines is minimum or
minimal. This cost function is much more reflective of the area of
an optimally state-assigned and minimized submachine than the
number of states/edges in the submachine. The problem of -
optimum two-way FSM decomposition is formulated as one of
symbolic-output partitioning and show that this is an easier problem
than optimum state assignment. A procedure of constrained
prime-implicant generation and covéring represents an optimum
FSM decomposition algorithm, under the specified cost function.
Exact procedures are not viable for large problem instances. A
novel iterative optimization strategy of symbolic-implicant expansion
and reduction, modified from two-level Boolean minimizers,
represents a heuristic algorithm based on our exact procedure.

GRA

N90-18939# San Diego State Univ.,, CA. Center for Research
in Mathematics and Science Education.
SCHEMA-BASED THEORIES OF PROBLEM SOLVING Annual
Report, 1 Nov. 1988 - 31 Oct. 1989
STEPHEN K. REED 1 Nov. 1989 29 p
(Contract AF-AFOSR-0107-89; AF PROJ. 2313)
(AD-A216717; AFOSR-89-1673TR) Avail: NTIS HC A03/MF A01
CSCL 05/9

The objective of this research is to construct a schema-based
model of problem solving to represent construction of equations
for solving algebra word problems. The research summarized is

21
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concerned with the selection, use, and description of instructional
examples. Experiment 1 shows that mathematical experience was
beneficial for improving the selection of good analogies when the
analogies are isomorphic to the test problems, but was not
beneficial when the analogies are more inclusive than the test
problems. In Experiment 2 students were able to effectively
combine information from two analogous problems but did
significantly worse when combining information from one example
and a set of procedures. The last three experiments required that
students categorize motion problems according to whether the
two distances in a problem should be equated, added, or
subtracted. Categorization significantly improved as the number of
training examples representing a category increased from one to
four (Experiment 3). Categorization was also significantly better
when students received both specific and general descriptions of
the examples than when they received only a single description
(Experiment 4). However, as shown in Experiment 5, students
were unable to form their own general descnptlons by comparing
similar examples. GRA

N90-20769*#  National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, OH.
INSTITUTE FOR COMPUTATIONAL MECHANICS IN
PROPULSION (ICOMP) FOURTH ANNUAL REVIEW, 1989
Mar. 1990 59 p
(Contract NASA ORDER C-99066-G)
(NASA-TM-102519; ICOMP-90-01; E-5323; NAS 1.15:102519)
Avail: NTIS HC A04/MF AO1 CSCL 12/1

The iInstitute for Computational Mechanics in Propulsion
(ICOMP) is operated jointly by Case Western Reserve University
and the NASA Lewis Research Center. The purpose of ICOMP is
to develop techniques to improve problem solving capabilities in
all aspects of computational mechanics related to propulsion. The
activities at ICOMP during 1989 are described. Author

N90-20901*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, OH.
MIDDLE MANAGEMENT OF RESEARCH
ROBERT W. GRAHAM  Jan. 1990 14 p
publication
(NASA-TM-102417; E- 5183 NAS 1.15:102417) Avail: NTIS HC
AO03/MF A0O1 CSCL 05/1

The role of the middle manager in a research organization is
discussed. The middle manager serves as a liaison between upper
management and researchers to assure that individual research

Submitted for

projects manifest the goals of the organization. The author draws

on his long experience in this role to describe management
practices that have proven successful. A general discussion is
presented of the makeup of a research environment, derived from
a study of a division involved in aerospace research and
development (R and D). The study emphasized the importance of
planning and management style in producing an attractive
environment. Management practices are described, which include
goal setting, planning, staffing, reviewing and evaluating, and
rewarding. The importance of selecting and defining an appropriate
research area is discussed. It is emphasized that in relating to
the staff the middle manager must cultivate the human side of
supervision, develop the art of delegating responsibility, judiciously
select facilities, and provide recognition and meaningful rewards
to develop a productive research staff. The development of the
staff is probably the most important and challenging role of the
manager. Author

N90-21400# Defense Contract Administration Services Region,
Saint Louis, MO.
QUALITY AT A GLANCE
DONALD S. PARSONS, JR., comp. Jan. 1990 33 p
(AD-A217297) Avail: NTIS HC A0O3/MF A01 CSCL 05/1

This document contains summaries of fifteen of the well known
books which underlie the Total Quality Management philosophy.
Members of the DCASR St. Louis staff offer comments and opinions
on how the authors have presented the quality concept in today’s
business environment. GRA
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N90-21680"#  National Aeronautics and Space Administration,
Washington, DC.

SMALL BUSINESS INNOVATION RESEARCH. ABSTRACTS OF
1988 PHASE 1 AWARDS

Mar. 1990 90 p

(NASA-TM-102991; NAS 1.15:102991; SBIR-88-2) Avail: NTIS
HC A05/MF A01 CSCL 05/1 .

Non-proprietary proposal abstracts of Phase 1 Small Business
Innovation Research (SBIR) projects supported by NASA are
presented. Projects in the fields of aeronautical propulsion,
aerodynamics, acoustics, aircraft systems, materials and structures,
teleoperators and robots, computer sciences, information systems,
data processing, spacecraft propulsion, bioastronautics, satellite
communication, and space processing are covered. R.J.F.

N90-21681*#  National Aeronautics and Space Administration,
Washington, DC. )
SMALL BUSINESS INNOVATION RESEARCH. ABSTRACTS OF
COMPLETED 1987 PHASE 1 PROJECTS
Dec. 1989 85 p
(NASA-TM-101797; NAS 1.15:101797; SBIR-87-2) Avail: NTIS
HC AO5/MF A01 CSCL 05/1

Non-proprietary summaries of Phase 1 Small Business '
Innovation Research (SBIR) projects supported by NASA in the
1987 program year are given. Work in the areas of aeronautical
propulsion, aerodynamics, acoustics, aircraft systems, materials and
structures, teleoperators ~and robotics, computer sciences,
information systems, spacecraft systems, spacecraft power
supplies, spacecraft propulsion, bioastronautics, satellite com-
munication, and space processing are covered. R.J.F

N90-21688# Oak Ridge Y-12 Plant, TN. Dept. of Fabrication
Systems.
ADVANCED MANUFACTURING TECHNOLOGY: A
DEPARTMENT OF ENERGY TECHNOLOGY TRANSFER
INITIATIVE . .
R. S. STEELE, JR. and W. E. BARKMAN 1 Feb. 1990 8 p
Presented at the 2nd International Conference on Computer
Integrated Manufacturing, Troy, NY, 21-23 May 1990
(Contract DE-AC05-840R-21400) : ’
(DE90-008601; Y/DX-916; CONF-9005134-1) Avail: NTIS HC
A02/MF AD1

This paper describes a new initiative called the Advanced
Manufacturing Technology (AMT) Program that is managed for
the U.S. Department of Energy (DOE) by Martin Marietta Energy
Systems in Oak Ridge, Tennessee. The AMT Program seeks to
assist the U.S. manufacturing community regain some of the market
share that it has lost to competiting companies in both Europé
and the Far East. One key element to this program is the
establishment of teaching and development facilities called
manufacturing technology centers (MTCs) which will showcase °
unclassified DOE manufacturing technologies. This paper describes
some of the precision flexible manufacturing system (PFMS)
technology that is available through the Oak Ridge Y-12 Plant.
This technology will be highlighted in the first of the MTCs that'is
being established. ) ' DOE

N90-23942#  Center for Mathematics and Computer Science,
Amsterdam (Netherlands). Dept. of Operations Research,
Statistics, and System Theory. '
SEQUENCING AND SCHEDULING: ALGORITHMS AND
COMPLEXITY
EUGENE L. LAWLER, JAN KAREL LENSTRA, ALEXANDER H.
G. RINNOOYKAN, and DAVID B. SHMOYS (Massachusetts Inst.
of Tech., Cambridge.) Jun. 1989 73 p Submitted for publication
Sponsored in part by Presidential Youth Investigator Award; IBM;
Sun Microsystems; and UPS
(Contract AF-AFOSR-0078-86; NSF CCR-87-04184)
(CWI-BS-R8909; ETN-90-96746) Copyright Avail: NTIS HC
A04/MF AO1 :

A survey on the area of deterministic machine scheduling is -
given. Sequencing and scheduling as a research area is motivated
by questions arising in production planning, in computing control,



and generally in all situations in which scarce resources have to
be allocated to activities over time. The work includes a review
on complexity results and optimization and approximation
algorithms for problems involving a single machine, parallel
machines, open shops and jobs shops. Two extensions of this
area are also considered: resource-constrained project scheduling
and stochastic machine scheduling. ESA

N90-24173*#  National Aeronautics and Space Administration,
Washington, DC.
SMALL BUSINESS INNOVATION RESEARCH PROGRAM
SOLICITATION: CLOSING DATE JULY 16, 1990
1990 122 p )
(NASA-TM-101798; NAS 1.15:101798)  Avail: NTIS HC A06/MF
AO1 CSCL 05/1

This is the eighth annua!l solicitation by NASA addressed to
small business firms, inviting them to submit proposals for research,
or research and development, activities in some of the science

and engineering areas of interest to NASA. The solicitation

describes the Small Business Innovative Research (SBIR) program,
identifies eligibility requirements, outlines the required proposal
format and content, states proposal preparation and submission
requirements, describes the proposal evaluation and award
selection process, and provides other information to assist those
interested in participating in NASA's SBIR program. It also identifies
the technical topics and subtopics for which SBIR proposals are
solicited. These cover a broad range of current NASA interests,
but do not necessarily include all areas in which NASA plans or

currently conducts research. High-risk high pay-off innovations are.

desired. Author

N90-24992*#  Virginia Commonwealth Univ., Richmond. Dept.
of Mathematical Sciences.
EVALUATING STATISTICAL PROCESS CONTROL (SPC)
TECHNIQUES AND COMPUTING THE UNCERTAINTY OF
FORCE CALIBRATIONS Final Report
SHARON E. NAVARD /n Texas A&M Univ., NASA/ASEE Summer
Faculty Fellowship Program-1989, Volume 2 15 p  Dec. 1989
Avail: NTIS HC A08/MF A01 CSCL 14/4 )
In recent years there has been.a push within NASA to use
statistical techniques to improve the quality of production. Two
areas where statistics are used are in establishing product and
process quality control of flight hardware and in evaluating the

uncertainty of calibration of instruments. The Flight Systems Quality .

Engineering branch is responsible for developing and assuring the
quality of all flight hardware; the statistical process control methods
employed are reviewed and evaluated. The Measurement
Standards and Calibration Laboratory performs the calibration of
all instruments used on-site at JSC as weli as those used by all
off-site contractors. These calibrations must be performed in such
a way as to be traceable to national standards maintained by the
Nationa! Institute of Standards and Technology, and they must
meet a four-to-one ratio of the instrument specifications to
calibrating . standard uncertainty. In some instances this ratio is
not-met, and in these cases it is desirable to compute the exact
uncertainty of the calibration and determine ways of reducing it.'A
particular example where this problem is encountered is with a
machine which does automatic calibrations of force. The process
of force calibration using the United Force Machine is described
in detail. The sources of error are.identified and quantified when
possible. Suggestions for improvement are made. Author

N90-25000*# Kansas Univ., Lawrence.

KEEPING THE DREAM ALIVE: MANAGING THE SPACE
STATION PROGRAM, 1982 TO 1986 Final Report

THOMAS J. LEWIN and V. K. NARAYANAN (Rutgers - The State
Univ., New Brunswick, NJ.) Washington NASA  Jul. 1990
178 p .
(Contract NASW-4248) .
(NASA-CR-4272; NAS 1.26:4272) Avail: NTIS HC A09/MF A01
CSCL 05/1

The management is described and analyzed of the formatiVe'

years of the NASA Space Station Program (1882 to 1986),
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beginning with the successful initiative for program approval by
Administrator James M. Beggs through to the decision to bring
program management to Reston, Virginia. Emphasis is on internal
management issues related to the implementation of the various
phases of the program. Themes examined are the problem of
bringing programmatic and institutional interests together and
focusing them to forward the program; centralized versus
decentralized control of the program; how the history of NASA
and of the individual installations affected the decisions made;
and the pressure from those outside NASA. The four sections
are: (1) the decision to build the space station, (2) the design of
the management experiment, (3) the experiment comes to life,
and (4) the decision reversal. . Author

N90-25176# European Space Agency, Paris (France).
MATERIALS AND PROCESSES FOR SPACECRAFT: THE
ESTEC APPROACH
J. DAUPHIN (European Space Agency. European Space Research
and Technology Center, ESTEC, Noordwijk, Netherlands ) Feb.
1990 16 p Revised
(ESA-STM-244; ESA-STM-237; ISSN-0379-4075; ETN-90-96983)
Copyright  Avail: NTIS HC A03/MF A01; EPD, ESTEC,
Noordwijk, Netherlands, HC 20 Dutch guilders

The approach to materials and processes problems used by
ESTEC is described. The approach combines pragmatism with
standardization. The need to “further formalize the work of the
division' in tackiing larger and more complex future projects is
discussed. The need to maintain flexibility and the ability to make
ad hoc interventions is stressed. The training of new staff, engineers
and technicians in the specialized domain of space materials and
processes is identified as the biggest challenge facing ESTEC in
preparing itself to meet future challenges. ' ESA

N90-25694# Nijmegen Univ. (Nethertands). Dept. of Information
Systems. )
THE CONCEPTUAL TASK MODEL: A SPECIFICATION
TECHNIQUE BETWEEN REQUIREMENTS ENGINEERING AND
PROGRAM DEVELOPMENT )
S. BRINKKEMPER and A. H. M. TERHOFSTEDE (Software
Engineering Research Centre, Utrecht, Netherlands ) Sep. 1989
20 p
(TR-89-15; ETN-90-96886) Avail: NTIS HC A03/MF AO1

A’ specification technique called the Conceptual Task Model
(CTM) is introduced. It is designed to bridge the gap between the
informal requirements of engineering activities and the more formal
program development stages. The CTM is related explicitly to the
results of the global requirements specification, i.e., process models
and data models that can be input to code generation. The CTM
technique is based on and defined in terms of Predicatetransition
nets. CTM integrates the specifications of the data manipulation
function with control structures and local and global data models.
The precise relation between the process model and some other
theoretical issues is discussed. o ESA

N90-27434#
Statistics. |
A HYPOTHESIS TEST OF CUMULATIVE SUMS OF
MULTINOMIAL PARAMETERS
J. H. CLAIR and D. A. MEETER Feb. 1990 39 p
(Contract AF-AFOSR-0040-88; AF PROJ. 2304)
(AD-A221466; TR-90-247, AFOSR-90-0426TR) Avail: NTIS HC
AQ3/MF A01 CSCL 12/3

The Air Force is considering the contract renewal application
of a civilian contractor hired to maintain in working order a series
of radar stations. The measure of performance of interest is T,
the time that a particular station is not on line while being down
for repair. The contract stipulates that repair service will be such
that on the average 50 percent of all repairs will be completed
before L sub 1 hours and 90 percent of ‘all repairs shall be
completed before L sub 2 hours. It also states that the repair
contract will be renewed on the basis of a decision rule that errs
by failing to renew whén the case is that the contract should be
renewed with a probability of alpha. The renewai of the contract

Florida State Univ., Tallahassee. Dept. of
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depends on the making a decision based on N repair times, T
sub 1, T sub 2, ..., T sub N, of the contractor as to whether or
not L sub 1 is at least the 50 to the th power percentile and L
sub 2 is at least the 90 to the th power percentile of F(), the
distribution function F(.) of these repair times. The usual test based
on the binomial distributions of the number of repairs before L
sub 1 and the number of repairs before L sub 2 suffers from two
problems: its true size is at times far from the nominal size; and
because of the discrete of the random variables, cannot be
performed at the stipulated size. The use is proposed of the
likelihood ratio test based -on the nultinomial joint distribution of
the number of repairs before L sub 1 and the number of repairs
before L sub 2. GRA

NS0-28438# Royal Signals and Radar Establishment, Malvern
(England).
PURCHASE OF COMPUTER EQUIPMENT: JUSTIFICATION
AND COST APPRAISAL
R. F. BATEMAN Dec. 1989 10 p
(RSRE-89023; BR113097; ETN-90-97062) Copyright Avail:
NTIS HC A02/MF AO01

The Information Technology Strategy Committee (ITSC) has
decided that a cost appraisal should be performed for all major
computer equipment purchases made by Royal Signals and Radar
Establishment (RSRE). The support requirements are considered
and the costs for the new computer system are evaluated. ESA

N90-28581# Federal Aviation Administration, Washington, DC.
DEVELOPMENT OF ACCEPTANCE PLANS FOR AIRPORT
PAVEMENT MATERIALS. VOLUME 1: DEVELOPMENT Final
Report, 1 Oct. 1986 - 31 May 1990
JOHN E. FOSTER and KAMRAN MAJIDZADEH (Resource
International, Inc., Columbus, OH.) May 1990 197 p
(Contract DTFA01-86-Y-01046)
(DOT/FAA/RD-90/15) Avail: NTIS HC A09/MF A02
Statistically based acceptance/rejection plans and payment
adjustment schedules were developed for five specifications: (1)
excavation and embankment; (2) crushed aggregate base course;
(3) cement treated base course; (4) econocrete subbase course;
- and (5) portland cement concrete pavement. The statistical analysis
of data, development of payment adjustment plans (PAP), and
development of PAP computer diskette system are presented. Test
data used for this effort were collected from field sources. The
developed PAP formulas, schedules, and computer diskette system
were verified using new pavement construction projects.  Author

N90-29907" # Centre National de la Recherche Scientifique,
Toulouse (France).
THE INDEXED TIME TABLE APPROACH FOR PLANNING AND
ACTING
MALIK GHALLAB and AMINE MOUNIR ALAOUL /n JPL, California
Inst. of Tech., Proceedings of the NASA Conference on Space
Telerobotics, Volume 5 p 321-332 31 Jan. 1989 Sponsored in
part by EEC and by French National Research Program
Avail: NTIS HC A19/MF A03 CSCL 05/8

A representation is discussed of symbolic temporal relations,
called IxTeT, that is both powerful enough at the reasoning level
for tasks such as plan generation, refinement and modification,
and efficient enough for dealing with real time constraints in action
monitoring and reactive planning. Such representation for dealing
with time is needed in a teleoperated space robot. After a brief
survey of known approaches, the proposed representation shows
its computational efficiency for managing a large data.base of
temporal relations. Reactive planning with IxTeT is described and
exemplified through the problem of mission planning and
modification for a simple surveying satellite. Author

N90-29938# Mitre Corp., Bedford, MA.
EFFECTS OF PARAMETER UNCERTAINTIES ON SOFTWARE
DEVELOPMENT EFFORT ESTIMATES Final Report
FREDERICK D. POWELL May 1990 58 p

(Contract F19628-86-C-0001)
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(AD-A223304; MTR-10226; ESD-TR-90-307) Avail: NTIS HC
A04/MF AO1 CSCL 12/5

The Constructive Cost Model (COCOMO) for software cost
estimation uses inputs of size in lines of code and 15 Development
Effort Multipliers (DEMs) that calibrate the estimate to the
environment. This study examines the effects of uncertainties,
expressed as probability densities of size and DEMs, on COCOMO
effort estimates for software developments consisting of more than
one Computer Software Configuration item (CSCI). A Taylor series
is used to find the mean and standard deviation of effort in terms
of the means and standard deviations of the sizes and the DEMs
of the CSCls. The Central Limit Theorem then enables the
evaluation of probability density and cumulative distribution
functions for effort. Conditions under which this method is valid
are demonstrated. GRA

N90-30122# Army War Coll,, Carlisle Barracks, PA.
TOTAL QUALITY MANAGEMENT: A RECIPE FOR SUCCESS
Study Project
MICHAEL G. PAZAK 2 Apr. 1990 53 p
(AD-A223287) Avail: NTIS HC A04/MF A01 CSCL 05/1

Total Quality Management (TQM) is a high level Department
of Defense (DOD) initiative that is being touted as the primary
management tool to force the fundamental cultural change in the
way the DOD conducts business in the systems age. What is
TQM. Where did it come from. What are it's guiding principles.
How has it been used. What successes can be attributed to TQM.
How can it best be implemented. These questions along with
many others are addressed and answered in this work. In addition,
an appendix of popular quality improvement models for
organizations, their processes, and their individuals is provided. It
was concluded that the DOD must embrace the TQM philosophy
and proliferate it's principles in order to maximize the return on
defense budget dollars. This will require an enormous investment
in education, training and time and an equally positive commitment
by the DOD leadership to create a DOD wide organizational climate
that will stimulate and perpetuate individual productivity enhancing

contributions. ’ GRA
03
INDUSTRIAL MANAGEMENT AND
MANUFACTURING

Includes Industrial Management, Engineering Management, Design
Engineering, Production Management, Construction, Aerospace/
Aircraft Industries, Manufacturing.

A90-13307*# NASA Space Station Program Office, Reston, VA.
SPACE STATION FREEDOM OPERATIONS PLANNING

ANNE L. ACCOLA and BRYANT KEITH (NASA, Space Station
Freedom Program Office, Reston, VA) IAF, International
Astronautical Congress, 40th, Malaga, Spain, Oct. 7-13, 1989.

7p.
(IAF PAPER 89-097)

The Space Station Freedom program is developing an
operations planning structure which assigns responsibility for
planning activities to three tiers of management. The strategic
level develops the policy, goals and requirements for the program
over a five-year horizon. Planning at the tactical level emphasizes
program integration and planning for a two-year horizon. The
tactical planning process, architecture, and products have been
documented and discussed with the international partners. Tactical
planning includes the assignment of user and system hardware
as well as significant operational events to a time increment (the
period of time from the arrival of one Shuttle to the manned base
to the arrival of the next). Execution-level planning emphasizes.
implementation, and each organization produces detailed plans,
by increment, that are specific to its function. Author
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A90-15746
ADVANTAGE AIRBUS?
GUY NORRIS  Flight International (ISSN 0015-3710), vol. 136,
Oct. 21, 1989, p. 28, 30, 31.
Copyright

The overriding development objectives of the A330 and A340
airliners have been the reduction of drag and weight to minimize
fuel consumption and operating costs. Taken together with other
advanced technologies incorporated in these designs, these
improvements represent a total savings for a fleet of 10 aircraft
of $230 million over 15 years. Emphasis has been given to
increasing the content of (1) Al-Li alloys, (2) polymeric matrix
composites, and (3) metal-matrix composites, while decreasing the
proportion of conventional Al alloys, Ti alloys, and specialty steels.
Aerodynamic drag reductions are obtained through laminar flow
wing surface area maximization; a drag reduction of 10 percent is
expected. 0O.C.

A90-16874#
THE U.S. AEROSPACE INDUSTRY AND AMERICA’S
COMPETITIVENESS - AN AIAA POSITION PAPER
Washington, DC, American Institute of Aeronautics and
Astronautics, 1989, 10 p.
Copyright

The impact of the aerospace industry on the overall U.S.
economy is examined, and recommendations for government and
industry action are presented. The consistent export surplus
generated by the industry’s high-value-added products is recalled,
and it is pointed out that the industry is highly sensitive to changes
in government R&D and procurement policies. Continued support
of large projects, increased government and industry investment
in education at all levels, and stimulation of technology exports
are urged, along with industry efforts to encourage the application
of aerospace technology in other fields. Graphs tracing the
evolution of industry exports and NASA and DOD funding during
the period 1961-1987 are provided. . T.K.

A90-17307#
AIRCRAFT DESIGN: A CONCEPTUAL APPROACH
DANIEL P. RAYMER (Lockheed Aeronautical Systems Co.,
Burbank, CA) Washington, DC, American Institute of Aeronautics
and Astronautics, Inc., 1989, 740 p. refs
Copyright

Practical techniques for the conceptual design of aircraft are
presented in a comprehensive introduction for college students.
Chapters are devoted to sizing from a conceptual sketch; airfoil
and geometry selection; thrust/weight ratio and wing loading; initial
sizing; configuration layout and loft; crew station, passengers, and
payload; propulsion and fuel-system integration; and landing gear
and subsystems. Consideration is given to aerodynamics,
propulsion, structures and loads, weights, stability and control,
performance and flight mechanics, cost analysis, sizing and trade
studies, and VTOL aircraft design.. Extensive diagrams, drawings,
graphs, photographs, and tables of numerical data are provide_lq.K

A90-17876
TAGUCHI METHODS: APPLICATIONS IN WORLD INDUSTRY
A. BENDELL, ED., J. DISNEY, ED. (Trent Polytechnic, Nottingham,
England), and W. A, PRIDMORE, ED.  Berlin and New York,
Springer-Verlag, 1989, 409 p. No individual items are abstracted
in this volume.
Copyright

The off-line quality-control techniques developed by G. Taguchi
and their industrial application are discussed in a collection of
previously published papers by leading experts. A general overview
of the Taguchi- approach to quality engineering and parameter
design is given, and individual';sections are devoted to applications
in electronics, information technology, process industries, the
automotive industry, and plastics. Extensive diagrams, drawings,
graphs, photographs, and tables of numerical data are include<11-.K
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A90-23199
THE SSX - A TRUE SPACESHIP
MAXWELL W. HUNTER Journal of Practical Applications in Space
(ISSN 1046-8757), vol. 1, Fall 1989, p. 41-62. refs
Copyright

The design of the Spaceship Experimental, SSX, is discussed
and a framework for testing the SSX design is proposed. It is
suggested that the SSX design is a high-performance space rocket
with the ability to save itself, the crew, and the payload in the
event of almost all conceivable flight difficulties. Consideration is
given to issues related to propulsion, structural technology,
continuous intact abort, maintenance requirements, and operating
costs. R.B.

A90-28322
CONCURRENT ENGINEERING - AN OVERVIEW FOR
AUTOTESTCON
JAMES P. PENNELL, ROBERT |[. WINNER, HAROLD E.
BERTRAND, and MARKO M. G. SLUSARCZUK (Institute for
Defense Analyses, Alexandria, VA) IN: AUTOTESTCON '89 -
IEEE International Automatic Testing Conference, Philadelphia, PA,
Sept. 25-28, 1989, Conference Record. New York, Institute of
Electrical and Electronics Engineers, Inc., 1989, p. 88-99. refs
{Contract MDA903-84-C-0031)
Copyright

A 1988 investigation of concurrent engineering and its role in
weapons system acquisition is presented with some attention to
testability implications. Included is the definition of concurrent
engineering developed during the study. Some benefits reported
include 60 percent reduction in product development time,
elimination of two thirds of the inspectors in one factory, and
several-million-dollars annual savings in chemical and soldering
processes. The methods and technologies of concurrent
engineering are outlined and the process management ideas, the
computer support, and the problem-solving techniques are
considered. A conceptual framework is offered to describe the
continuing research needed in this area. LE.

A90-29717

CONSTRUCTION AND SELECTION OF
TIGHTENED-NORMAL-TIGHTENED (TNT) PLANS

V. SOUNDARARAJAN and R. VIJAYARAGHAVAN (Bharatiar
University, Coimbatore, India) Journal of Quality Technology (ISSN
0022-4065), vol. 22, April 1990, p. 146-153. Research supported
by the UGCI. refs

Copyright .

Tables are presented for the design of Tightened-Normal-
Tightened (TNT) plans on different criteria. When products
are forthcoming in a stream of lots and a zero acceptance
number is to be maintained, the TNT scheme, developed by Calvin
(1977), becomes appropriate. The scheme utilizes two zero
acceptance number sampling plans of different sample sizes
together with switching rules to build up the shoulder of the
operating characteristic (OC) curve after the manner of the
switching rules of MIL-STD-105D (1963). This is done by a change
in sample size rather than acceptance numbers as in
MIL-STD-105D. Designs of TNT plans from the given tables based
on different entry parameters are discussed. Methods of plotting
the OC curve and computing the Average Outgoing Quality Level
are indicated. S.AV.

A90-31678#
ENGINEERING EXCELLENCE AND HOW IT RELATES TO
PRODUCT EXCELLENCE
H. C. WROTON and D. A. RUSCIO (Martin Marietta Corp.,
Astronautics Group, Denver, CO) IN: AIAA/ADPA/NSIA National
Total Quality Management Symposium, 1st, Denver, CO, Nov. 1-3,
1989, Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 8-14.
(AIAA PAPER 89-3183) Copyright

The transition from engineering excellence to product
excellence and the status, initiatives, -and implementation of a
product excellence program are discussed. Prior to achieving
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excellence in products, it is mandatory to achieve excellence in
engineering. Excellence in engineering means providing documents
to the fabrication community that have: (1) requirements that are
constant and consistent with contract specifications, (2) parts that
can be procured to schedule and have correct numbers, (3)
tolerances that are established with consideration to the build
process, and (4) drawing presentations and definition that can be

integrated and converted to the finished product. Thus engineering

products must be error-free and engineering excellence must be

accomplished before automatlon occurs. ) R E.P.
A90-31681# ‘ ’

TOTAL QUALITY MANAGEMENT - THE PROMISE IS REAL -

R. G. ROBINSON (Harris Corp., Melbourne, FL) IN:

AIAA/ADPA/NSIA National Total Quality Management Symposium,
1st, Denver, CO, Nov. 1-3, 1989, Technical Papers. Washington,
. DC, American Institute of Aeronautics and- Astronautlcs 1989, p.
28-31.
(AIAA PAPER 89-3187) Copyright

The total quality management program at Harris Corporation
as a structured, orderly, and systematic approach to continuous
improvement is described. As an integral part of the plan, specific

goals for improvement of quality, timeliness, and cost performance-

get a high level of visibility and attention throughout "the
organization. Management teams’at each level work on problems
that only-they can solve. Once it is clearly understood where to
go through strategic planning, the next step is to define the best
way to get thére. it is indicated that all of the processes of the

business must be well defined and optimized for total organizational -

effectiveness and efficiency. B R.E.P.

AS0-31682#
PDES - THE KEY TO QUALITY PRODUCTS

HOWARD M. BLOOM (NIST, Boulder; CO) IN: AIAA/ADPA/NSIA.

National Total Quality Management Symposium, 1st, Denver, CO,
Nov. 1-3, 1989, Technical Papers. Washington, DC, American
Institute of Aeronautics and Astronautlcs, 1989, p. 32-40.
(AIAA PAPER 89-3189)

Activities at the National Institute of Standards and Technology
that are being applied to the Product Data Exchange Specification

(PDES) and the role of the institute in working with the standards -
community to facilitate the development of needed product-related .
standards are- outlined. Product-data-driven engineering (PDDE) -

that can be used to improve the competitiveness of U.S.industry
and the various technologies and standards associated with PDDE
are defined. Finally, consideration is given to the research needed
to make PDES into a standard that will be useful for implementing
the information systems to support the sophisticated PDDE
concurrent engineering environment. R.E.P.

A90—31684# :
CONCURRENT ENGINEERING APPLIED TO AN SDIO
TECHNOLOGY PROGRAM

RICHARD H. RAWCLIFFE and RICK L. RANDALL (Aerojet

ElectroSystems, Azusa, CA) IN: AIAA/ADPA/NSIA National Total

Quality Management Symposium, 1st, Denver,.CO, Nov. 1-3, 1989,

Technical Papers. Washington, DC, American . Institute of
Aeronautics and Astronautics, 1989, p. 46-53.
(AIAA PAPER 89-3191) .Copyright .

The paper examines a key concurrent engineering construct
involving the use of multifunction teams that employ quality function
deployment to enhance the definition of a solid set of product
and process requirements based on the wishes of the customer.

Aerojet has been tailoring concurrent engineering constructs over,

the past year and has chosen SPIRIT 111 as_a pilot for testing

these new constructs because of the potential benefits in reducing’

cost and improving schedule while providing a state-of-the-art high
quality product. The multifunction teams address the issues that
exist, including thermal, mechanical, "electrical,. environmental,
performance modularity, and interchangeability. ‘Lessons learned
that may help those considering concurrent engineering and quality
function deployment for prototypes or production are summanzed

"REP.’
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A90-31689#

USING PROCESS IMPROVEMENT TO INTRODUCE TQoM
PETER N. WEBER and ELLEN R. DOMB (Aerojet ElectroSystems,
Azusa, CA) IN: AIAA/ADPA/NSIA National Total Quality
Management Symposium, 1st, Denver, CO, Nov. 1-3, 1989,
Technical Papers. Washington, DC, American Institute of
Aeronautics and Astronautics, 1989, p. 83-88. '
(AIAA PAPER 89-3202) Copyright

Product improvement has proven to be an’ excellent way of
introducing total quality management (TQM) because of the
commonality of principles, in that both require customer-defined
quality, employee involvement, and continuous improvement. The
establishment of a TQM organization structure that separates the
'process improvement’ from 'process ownership’ has insured that
a high degree of objectivity is maintained in the process
improvement. Involvément by all levels of management in
prioritizing process improvement efforts and approving team
recommendations has guaranteed the necessary support for
process improvement teams (and by extension TQM) to be
successful. R.E.P.

A90-31690# :
TOTAL QUALITY MANAGEMENT AN ACTION PROJE