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Chapter News

Boston

The Boston Reliability Chapter has continued their busy
schedule with a monthly dinner meeting, a Spring Lecture
Series, and the 28th Annual Boston Reliability Chapter All
Day Seminar.

The February monthly meeting was held at the Hanscom
Air Force Base NCO Club and featured a full course dinner
followed by an excellent talk, ‘‘Mobil Solar Energy Corp’s
Approach to Product Reliability Testing.’’ The guest speaker
was Mr. Moneer Azzam of Mobil Solar Energy Corporation,
Billerica, MA. Moneer described how Mobile Solar Energy
Corp. is developing cost effective photovoltaic. products for
the US electrical utility industry and the role that the Mobile
Product Reliability Group has in fulfilling that task. There
were 36 people in attendance at this meeting.

In March, the Chapter sponsored a Spring Lecture Series,
‘‘Reliability Mathematics—Practical Use Techniques,’’ which
was taught in four sessions over a four week period. This
lecture series used the tools and techniques developed during
the Fall Lecture Series to extend math skills in the evaluation
of data, design of tests, and reliability analysis of systems.
Sixteen participants enrolled in this learning experience.

The April activity was the 28th Annual Boston Reliability
Chapter All Day Seminar held at the Sheraton Tara in
Framingham, MA. Seven technical papers were presented at
this one day event, which was enjoyed by over seventy
participants.

Future Chapter activities include a Reliability Technology
Development (TD) Workshop meeting in May and a Boston
Harbor Cruise and Clambake Luncheon for members and their
guests in June.

We are also pleased to announce the results of our election
of new chapter officers for 1990-1991 who were introduced at
the conclusion of the All Day Seminar in April:

Chairman: Don Markuson, Prime Computer
Vice-Chairman: Gary Kushner, Digital Equipment Corp.

Secretary: Mark Snyder, Digital Equipment Corp.
Treasurer: Ruth Evans, Data General
Cleveland

The Cleveland Chapter has had three more good meetings
during this reporting period:

1) Our third meeting was the annual mid-year social held at
the NASA LeRC Guerin House on December 5, 1989. As
usual, it was very well attended. Old friends and new members
got together for an evening of relaxation, cold buffet, and fun.
There was no guest speaker. Pool, ping-pong, and dancing
were enjoyed by many. The social was jointly sponsored by
NASA LeRC and the composite chapter of R-7, IM-9, AES-
10, IE-13, and EMB-18.

2) Our 4th meeting was on Expert Systems: Integration
with Database. This meeting was from the IEEE Learning
Channel videoconference seminars via satellite. Three ex-
perts—Dr. Harry Tennant, T. J. Laffey, and Dr. John
Mylopoulas talked about:

A. The Challenge of Expert Systems
B. Expert Systems and Database
C. Integrating Knowledge-based Systems

3) Our 5th meeting was on NASA’s Voyager II. This
meeting was part of our Distinguished Lecturer Program in
Cleveland. Mr. Charles Lawrence, a systems engineer from
Centerior Service Company, discussed some unique features
of the Voyager II project. Their use of redundancy, design
freeze time, and software work-arounds was a special treat for
our chapter.

Continued on page 4.



RS Newsletter Inputs

All RS Newsletter inputs should be sent to one of the
associate editors, Gary Kushner or Mark Snyder, per the

following schedule:

For January Newsletter:
For April Newsletter:
For July Newsletter:
For October Newsletter:

by Oct. 25
by Jan. 25
by Apr. 25
by July 25

* Material may be FAXed to Gary Kushner at (508) 467-6796
[please be sure to say Attn: Gary Kushner at x6765.]
** Material may be FAXed to Mark Synder at (508) 474-

3800.
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Chapter News continued from Cover.

Our last meeting was on May 2, 1990 with the Learning
Channel’s Rapid Development of Software.

We hope to get someone from our chapter assigned to a
RAMS committee. The home study course is being handled
locally by our chapter. All in all, here in Cleveland we are
having fun serving our members and look forward to expanded
activities in the future.

Denver

The meeting on March 21st featured Scott Mastie of IBM-
Boulder. Over 30 individuals representing a host of front-
range companies attended. Thanks to Scott for presenting and
to Dave Posey/Guarantee National for hosting the meeting.

On April 25th, Dale Butler of Martin Marietta discussed the
application of Quality Function Deployment in the early stages
of systems development. This was held at the Guarantee
National’s offices in Englewood.

It is interesting to note that G.O.A.L. (a Massachusetts
organization) has a QFD research committee which is cur-
rently translating a Japanese report dealing with QFD for
software. For more information, contact G.O.A.L. at
(508)685-3900.

Also on April 25th, Wally Miceli of IBM-Boulder briefly
discussed the notion that fixing problems is only part of the
solution. The remainder of the solution involves distributing
the fixes and validating their correctness in multiple environ-
ments.

On June Ist, Ford Aerospace on Colorado Springs hosted
the 8th Annual Software Reliability Symposium. The theme of
this symposium is ‘‘Automated Tools for Software Reliabil-
ity.”’

Future meeting topics include ‘‘Structured Rapid Prototyp-
ing,”” “‘Integrated Software Modeling,”” and ‘‘Software Met-
rics.

Los Angeles

The Los Angeles Chapter is pleased to report the following
activities through March 1990:

There were two technical presentations held:

February—Computing Challenges of SDI
March—What’s Wrong with Reliability Predictions

The following technical presentations are planned:

April—Futurebus +

May—Satellite Vulnerability, Radiation Effects vs. Elec-
tronics

June—Blueline Control Room, Lecture and Tour

July—The Awful Truth about Thermal Analysis and Its
Effects on Reliability

August—Concurrent Engineering

September—ASIC/VHSIC Possibilities

October—New ESS Findings and Techniques

One mini-course is planned for May 11 and 12:

Improving the process for Hardware/Software Sys-
tems.

One tutorial is planned for August:
Thermal Design and Testing of Space Flight Systems.

A new opportunity will soon be available for our over 325
bulletin board subscribers: Software demos for reliability
prediction programs and other reliability software tools. Two
vendors have already agreed to provide us with their demos
and user manuals.

Philadelphia

The Philadelphia Chapter is pleased to report the following
meetings:

January 16, 1990
The Exciting Aspect of Speech
—Dr. Robert Yantorno
The Social Impact of Automated Manufacturing
—Mr. Alan Bennett
February 20, 1990
Are You Missing Out on Thousands of Tax Dollars
Credits?
—Mr. John B. Picone
Space Station Freedom
—Mr. William Wolfe
April 17, 1990
Social Implications of Technology
—Mr. George Stubbs
Amorphores Metals in Electrical Engineering Present and
Future
—Dr. Ryusuke Hasegawa

Washington/Northern Virginia

The 200 members of the Washington/Northern Virginia
(WASH/NoVa) Chapter celebrated the end the meeting year
by attending the annual crab feast hosted by the National
Capital Chapter of the Institute of Environmental Sciences.
Before taking part in the battle of the blue crab, the WASH/
NoVa members heard eight technical talks:

The University of Maryland Reliability Program
presented by Dr. Marvin Rousch, Director of the
Reliability Center at the university

NASA’s Reliability Program for the Space Shuttle
Ronald Broadhurst, Goddard Space Flight Center

Good Data In, Garbage Out
Harold Ascher, US Naval Research Laboratory

NASA'’s Trend Analysis Program
Peter Rutledge, NASA Headquarters

PI Factors Revisited
William J. Geary, Westinghouse

“EXACT,”’ A Product Assurance Expert System for SOWs
Ms. Lydia Carrasquillo, US Army RDE Center, Fort

Continued on next page.
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Belvoir, VA.
Fault Tolerance
““SMART,”” System M, A, and R Tracking

Edward Ronseville, Computer Sciences Corp.

The chapter also sponsored a seminar titled ‘‘Software
Quality Assurance’’ that was presented by Michael W. Smith,
President and founder of Software Quality International.

Members of the Society traveling to the Washington, DC
are cordially invited to any meeting that may be held during
your stay in the area. Please contact any officer of the chapter
for information.

Reliability Excellence!

When
Your Product
Reliability is at Stake,

Don't Settle for
Anything less than
Excellence.

July 1990




1991 1991 1591
Annual RELIABILITY AND MAINTAINABILITY Symposium

1991 January 29-31 Orlando Marriott Orlando, Florida USA

Product Assurance—Return On Investment

Share your knowledge and expertise with your colleagues
at the world’s premiere forum for the assurance technologies.

Commercial-product management addresses the concern of development and production costs with an eye on the net
profit to the company. Decisions on funding of all tasks, including Product Assurance, must consider return on
investment—both short term and long term.

Similarly, defense-product management has the same cost concerns. Tailoring of Product Assurance tasks is viewed
from a cost-effectiveness standpoint. Our discipline’'s ability to quantify our contributions in terms of return on
investment—again, both short and long term—is mandatory.

Papers in the following types of subjects are expected:

INDUSTRY APPLICATIONS
TECHNOLOGY MANAGEMENT AND LESSONS LEARNED
CAD/CAM/CAT/CALS CAD/CAM/CAT/CALS Aerospace & Defense

Electric Power & Other Utilities
Qil & Other Resource Industries
Mechanical/Structures Equipment

Design to Life-Cycle Cost
System Effectiveness
R&M Contracting & Management

Design to Life-Cycle Cost
Modeling & Simulation Methods
Software: R&M and Safety

R&M Test & Demonstration R&M Requirements Transportation

Reliability Growth Risk Management Microelectronics

Screening Database Management Computer Hardware & Peripherals
Failure Analysis R&M Cost-Benefit Tradeoffs Software

Buiit-In-Test & Testability Testing Effectiveness Robotics

Hazard Analysis Warranties/Guarantees Consumer Products

Fault Trees Logistics Support Medical Systems
Repair/Maintenance International Programs Communication Systems

R&M Analyses Reliability-Growth Management Office Automation

Software Tools Product-Assurance Management Electrical & Electronic Systems
Environmental Testing Safety Management

Logistics & Support

FROM CONCEPT TO DEPLOYMENT . ..

The

Computer-Nded

Engineering

TOOL-KIT A Single Source for all the CAE Tools

e Electronic Mail ¢ Computer-Aided Design e Reliability
¢ Maintainability ® Project Records e Testability
¢ Safety/Risk Assessment ® Availability ® Logistics
* Report Generation ® Configuration Management
e Failure Mode and Effects Analysis

Management

Sciences, Phone (505) 255-8611

Telex 9109975519 MSI

.m Inc.
FAX: (505) 268-6696

6022 Constitution Ave. N.E.
Albuquerque, N.M. 87110 USA

The P.K. McHroy Award

The P.K. McElroy Award recognizes the best combination of the technical paper and its presentation. All submitted papers are
graded by the Program Committee. The top contenders are selected and their presentations at the Symposium are monitored
by a group of past General Chairmen. The author(s) of the winning paper is recognized at the next Symposium and receives a

plaque, a $1000 honerarium, and gratis registration.

RAMS is a nonprofit symposium sponsored by the following Societies:

Ko oede

IEEE SOLE IES AIAA SSS SRE
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Means Reliability Excellence!

Analyze and improve your Relex's impressive features The Relex product line, our
product reliability using Relex, include unparalleled data input  service, and our support attest to
an unprecedented set of reliabil-  and output abilities, graphical a continuing commitment to

ity analysis software tools. functions, part data libraries, quality. And our products are
Quality, ease of use, power, and  system modeling, CAD inter- backed with a full 30 day money-
flexibility are just a few of faces, support for electrical and ~ back guarantee. Now is the time
Relex's unique trademarks. mechanical devices, and more. to take a step towards excellence!

Call Today and Ask for Your FREE Demo Disk!

One Kimball Ridge Court - Baltimore, MD 21228
(301) 747-8543 - Fax (301) 747-8599

@ Innovative Software Designs, Inc.

July 1990




Short Course Announcement

Title: ‘‘Reliability of Repairable Systems: Analysis and Applications’’
Dates: November 13 thru November 16, 1990
(Tuesday thru Friday, with Friday concluding at 2:30 pm)

Location: Center for Professional Development

University College,

The University of Maryland,

University Blvd. at Adelphi Rd.,
College Park, Maryland-20742-1668
(800-888-8682, x7230 or x7206 for the course, x7303 for lodging)

Overview: This short course covers effective and correct analysis of
repairable systems reliability in its primary track. Reliability theory and
practice have largely focused on non-repairable items, and techniques for such
items have been applied—incorrectly—to repairable systems!! To resolve this
problem, a quite thorough review of relevant techniques for both repairable
systems and non-repairable parts and/or systems is provided. Random
variables, processes vs. distributions, basic and advanced probabilistic
models, improvement/growth vs. deterioration, identically distributed data,
trend testing, etc., are clearly delineated, probably for your first time!! Learn
how to avoid critical mistakes in analysis still pushed in much of the current
reliability literature and in other reliability courses.

Secondarily, a separate and nearly parallel track will cover the current
status of governmental and commercial R&M management trends and
directions. Why have R&M 2000, Willoughby’s documents, AVIP, etc., been
created? What happened in over 35 years of prior reliability practice? Directly
related will be sessions on ‘‘relative’’ analytical methods (the graphical
Weibull distribution, useful FMEA’s, practical fault tree analysis, and
effective technical design reviews), and *‘relative’” reliability testing (screen-
ing, longer run process controls, and reliability development/growth vs.
qualification/demonstration testing).... all designed to I.D. and fix problems
during R&D, but especially before leaving the factory.

Fee: $1035.00, includes extensive course notes (over 600 pages), plus the
text ‘‘Reliability of Repairable Systems’’ by Ascher and
Feingold, 1984

CEU’s: 2.8 (Certificate on completion)

Objectives: Learn how to pick and choose the tools and techniques that will
work for you. Join an interactive and meaningful reliability
course before 1990 is over!!

Contacts (for technical details): Harold ‘‘Harry’’ Ascher, M.S. (IEEE,
ASA, SRE)

202-767-4873 (ofc)
301-762-4779 (home)

Allan S. Golant, MBA, P.E. (ASQC,
IIE, TIMS)
213-849-3815

Contacts (for course registration): Richard Jaffeson/Valarie Smith
800-888-8682, x7206
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Books Available

ADVANCES i DISTRIBUTED
SYSTEM RELIABILITY

RAI
DHARMA P. AGRAWAL

Coming Soon!

Advances in Distributed System Reliahility
by Suresh Rai and Dharma P. Agrawal

A CS Press Tutorial

352 pages. January 1990. Casebound. ISBN 0-8186-8907-2.
Book No. 1907. U.S. Price $48.00.

Recent advances in VLSI circuitry have had tremendous impact on
implementing a fairly complex process on a single chip. This develop-
ment has led to increased use of stand-alone workstations connected in
the form of a powerful distributed system. Potential benefits offered by
such distributed systems include better cost performance resulting from
exploiting parallelism in most of the algorithms, enhanced fault toler-
ance, a high degree of modularity, increased system throughput, and
efficient sharing of resources.

In this tutorial text, the authors focus on the reliability issues in such
systems because the computation of system reliability metrics has become
an integral part of the system designer’s task. All of the three broad
distributed system categories—namely closely coupled, loosely coupled,
and barely coupled types—are considered.

The text begins with an introduction to the topic and provides a criti-
cal assessment of current network models useful for evaluating reli-
ability. (The reader may also want to refer to the companion tutorial
text, Distributed Computing Network Reliability, for a preliminary dis-
cussion and introductory comments on reliability issues.)

The following key features are addressed:

® multiprocessor and multiterminal reliability;
® muitimode and dependent-failure analysis;

® performability analysis;

® task-based reliability and software reliability.

The objective of this tutorial is to provide a literacy forum for exchang-
ing information among planners and design engineers of parallel and
distributed computing networks, computer systems analysts, special-
ists in computer reliability and maintainability, and other computer
engineering professionals. The tutorial emphasizes the importance of
such a close interaction and the impact of reliability on parallel/distributed
computing networks. It also covers traditional strategies for performability
evaluation and case studies.

July 1990

The tutorial is written for system designers, application engineers, sci-
entists, researchers working in universities or with government agencies/
organizations, and students who would like to know more about the
reliability of parallel and distributed computing networks. Some back-
ground in computer communications, switching theory, and probabil-
ity is assumed.

Sections: Introduction; Multiprocessor System Reliability; Multiterminal
Reliability Evaluation; Multimode, and Dependent-Failure Analysis;
Performability Analysis; Conclusion: Task Based Reliability; Software
Reliability; Case Studies; Bibliography.

QIGTRIBUTED GOMPUTING

NETWORK RELIABILITY

Coming Soon! A Companion to Advances in
Distributed System Reliability!

Distributed Computing Network Reliability
by Suresh Rai and Dharma P. Agrawal

A CS Press Tutorial

368 pages. January 1990. Casebound. ISBN 0-8186-8908-0.
Book No. 1908. U.S. Price $48.00.

Advances in computer network technology and better cost/computing
tradeoffs achieved with microprocessors have led to the increasing pop-
ularity of distributed computing systems. The systems’ parallel opera-
tion allows high throughput, but as their design has become more
complex, it has become more important to be able to measure their
relative fault resistance.

One method is to compute the probability that a network will perform
satisfactorily under stated conditions and is termed the reliability of
networks. From a reliability point of view, a distributed system is seen
as a collection of resources (computers, programs, datafiles, etc.) con-
nected in an arbitrary communications network and controlled by the
system.

The text examines this network, by concentrating on such issues as:

e reliability or vulnerability measures/methods related to the connec-
tion of nodes;

® bounds on the reliability of a network;



e relationship between reliability analysis problems and NP completeness;
e synthesis of reliable networks.

Six chapters, some of them divided into subchapters, address these
matters. They are organized to maintain continuity, through smooth
transition from one subject to another and each consists of three to six
papers illustrating the conceptual and research issues of a subject. Each
chapter has introductory remarks that should be useful to both novice
and advanced readers. A bibliography of relevant journals, books, and
research papers is included as a guide to more specialized material in
each area discussed.

This tutorial is intended for system designers, application engineers,
scientists, researchers working in various universities or with govern-
ment agencies/organizations, and students who would like to know
more about reliability of parallel and distributed computing networks.
Some background in computer communications, switching theory, and
probability is assumed.

Sections: Introduction; Path, Cutset, and Spanning Tree Enumera-
tion; Terminal Reliability Evaluation: Boolean Techniques, Other Tech-
niques; Constrained Reliability Measures: Capacity Consideration, Routing
Consideration, 4-out-of-n—G Systems; Reliability Optimization;
Conclusion: Complexity Analysis, Reliability Bounds, Reliable Network
Synthesis; Bibliography.

Reliahle Distributed System Software
by John A. Stankovic

A CS Press Tutorial
400 pages. July 1985. Softbound. ISBN 0-8186-0570-7.
Book No. 570. U.S. Price $36.00.

This tutorial text organizes and presents issues and concepts related to
reliability in distributed systems software. In this presentation, soft-
ware includes communication protocols, logical interprocess commu-
nication (IPC) support, distributed programming languages, distributed
operating systems, and distributed databases. This tutorial text attempts
to cover the broad spectrum of reliability techniques used in distri-
buted system software including distributed operating systems.

The reader of this text can expect to learn what reliability is, what
reliability techniques are used in the different areas of distributed sys-
tem software, and how reliability techniques can be better applied across
all areas of distributed systems software (especially in the distributed
operating system area).

Sections: Introduction; Distributed Systems Software Issues; Reliable
Interprocess Communication; Decentralized Control; Structuring Dis-
tributed Systems for Reliability, Relocatability, Small Protection Domains,
Object Based Systems; Software Reliability Techniques; Reliable Dis-
tributed Databases; Case Studies of Reliable Systems; Bibliography.

Eighth International Conference on Distributed
Computing Systems (ICDCS)

A CS Press Proceedings

586 pages. June 1988. Softbound. ISBN 0-8186-0865-X.
Book No. 865. U.S. Price $80.00.

Encompassm the technical issues associated with the specification, design,
implementation. evaluation and operation of distributed computing
systerns.

10

Workshop on the Future Trends of Distributed
Computing Systems in the 1990s

A CS Press Proceedings

530 pages. October 1988. Softbound. ISBN 0-8186-0897-2.
Book No. 897. U.S. Price $90.00.

Because of the rapid development of VLSI technology and the major
decrease in hardware cost, distributed computing systems have become
increasingly cost effective. During the last decade, significant progress
has been made in the development in distributed computing systems
and their applications. In contrast to large international conferences in
this area, the purpose of this workshop is to encourage more in-depth
discussion based on the perspectives of various researchers around the
world and to project the future trends in the '90s.

Sections: Distributed Computer Networks; Distributed Operating Sys-
tems; Distributed Computing System Software Engineering; Fault Tol-
erant Distributed Computing Systems; Distributed Computer System
Architecture; Distributed Database Systems.

Ninth International Conference on Distributed
Computing Systems

A CS Press Proceedings

644 pages. June 1989. Softbound. ISBN 0-8186-1953-8.
Book No. 1953. U.S. Price $100.00.

This proceedings of the 9th International Conference on Distributed
Computing Systems, consisting of 72 papers representing eight coun-
tries, focuses on the integration of the elements required to bring a
distributed system from the research phase to the operation and main-
tenance stage.

Responding to the diversity of interests in distributed computing, the
following major areas are covered: Models and Algorithms; Languages
and Tools; Applications and Experimental Systems; Performance; Man-
agement, Allocation, and Control of Resources; Data Base Systems;
Operating Systems; Architectures; Fault Tolerance; Communications
and Protocols; and Software Development.

Seventh Symposium on Reliable Distributed
Systems

A CS Press Proceedings

223 pages. October 1988. Softbound. ISBN 0-8186-0875-7.
Book No. 875. U.S. Price $50.00.

This proceedings concentrates on the reliability in distributed com-
puter systems (not multiprocessors), and distributed software while empha-
sizing the causes, strategies, and techniques.

Ninth Real-Time Systems Symposium

A CS Press Proceedings

312 pages. December 1988. Softbound. ISBN 0-8186-0894-3.
Book No. 894. U.S. Price $60.00.

Explores the theory and techniques for designing real-time systems
including case studies on the control of parallel and distributed proces-
sors, sensors, and output devices to meet real-time constraints.
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The order number and the publication title must be Member discounts: Member rates apply W Payments must be made in U.S. FUNDS ONDY. drawn
used to place an order. Advance payment is requested only for personal use orders, and only to the first copy on a US. bank.
with your order which should be mailed to: of any multiple-book order. Additional copies of B UNESCO coupons, international money orders,
the same title are sold at the list price. Be sure to and travelers checks are accepted.

1EEE Computer Society
Order Department

10662 Los Vaqueros Circle
Los Alamitos, CA 90720 USA

the member price.

Toll-free telephone orders: You may order
Computer Society publications over the phone
by charging them to VISA, MasterCard or American
Express. Minimum Order pleas:: $25.00

Call 1-800-CS-BOOKS

or
1-800-272-6657
8:00 am to 4:30 pm Pacific time
(California residents dial: 714/821-8380)
Or FAX your order
714/821-4010

Attention Nonmembers: 1t you are not

vet a member, you may order at the member
prices by including your membership application
(located at the back of this catalog), your dues E

include your membership number to order at m Allow 4 10 6 weeks delivery (U.S.); allow 3 months

delivery (overseas).

M For air service please request a chart for priority
shipping charges.

W $15.00 service charge for checks returned.

payment, and your prepayment with your order.
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1-800-CSBooks
(In CA call 714/821-8380)
Or FAX your order
714/821-4010

Date Name
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Purchase Order No. Address
[ndicate method of payment
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3 Visa 0O MasterCard O American Express ity
(Note minimum credit card charge is $25.00) Statc le
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Signat
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If your selection is no longer in print, will you accept microfiche at the
same price? (O yes O no
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(Required for member discount)

Quantity | Order No. Title Price Total
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The IEEE Computer Society Based on the $ value of your order - not y X :

Order Department including sales tax and postage. California residents add 6% sales tax

10662 Los Vaqueros Circle For orders totaling: Add: i %

‘ 3 : Handling charges

Los Alamitos, CA 90720 USA $ 1.00to $ 50.00 $ 4.00 5

Telephone: 1-800-272-6657 $ 50.01t0 $ 75.00 $ 5.00 Optional priority shipping charge

Fax: 714/821-4010 $ 75.01to0 $100.00 $ 6.00 TOTAL

$100.01 to $200.00 § 8.00
over $200.00 $15.00
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Conference Calendar

DATE CONFERENCE
1990
Nov. 26-29 The 8th International

Conference of the
Israel Society for
Quality Assurance

CALL FOR PAPERS

June 12-15 17th Inter-RAM

1991
CALL FOR PAPERS

Jan. 29-31 Annual Reliability and
Maintainability Symposium

Apr. 8-11 1991 International Reliability
Physics Symposium

Apr. 18-20 I'1th Advances in Reliability
Technology Symposium

12

PLACE

Jerusalem, Israel

Hershey, PA

Orlando, FL

Las Vegas, NV

Liverpool, England

CONTACT

Marcel Friedman
Chairman—Reliability
Society Chairman
IEEE Israel Section
P.O. Box 413

Rishon Le Zion, Israel
70103

Roy R. Fray

Technical Program Chrmn.
SAIC, Suite 1250

160 Spear St.

San Francisco, CA 94105
(415) 855-2441

Program Chairman
Dr. R. J. Lumas
Lockheed Space
Operations Operations
MS LSO 291

1100 Lockheed Way
Titusville, FL 32780
(407) 867-5921

Fax (407) 867-2131

Publicity

L. M. Rabon, Jr.
(703) 664-1003
(703) 664-2502

General Information

Ed Anderson

1411 Jefferson Davis Highway
JP-1

Suite 920

Arlington, VA 22202

(703) 920-6083

(703) 920-6084

Registration

IEEE-IRPS

P.O. Box 308
Westmoreland, NY 13490
(315) 339-3971

Fax (315) 336-9134

Mrs. Ruth Cambell
11th Advances in

Reliability Technology Symposium

National Centre of System
Reliability

Ukaea, Wigshaw Ln.
Culteth, Warrington

WA3 4NE

UK Tel. (0925) 31 244 X424
Fax (0925) 766 681

Reliability Society Newsletter

Apr. 19

Apr. 24-25

Jun. 5-8

Jun. 18-22

Sep. 24-26

July 1990

28th Annual Spring
Reliability Seminar

Tri-Service RAMCAD
Group 6th Technical
Interchange Meeting

International Symposium on
Reliability and Maintainability

7th International
Conference on
Reliability and
Maintainability

1991 IEEE Autotestcon

Framingham, MA

Arlington, VA

Tokyo, Japan

Brest, France

Anaheim, CA

Information:

Sid Gorman
Raytheon Company
(508) 440-4149

Contact:

6th RAMCAD TIM Committee
C/O Washington, DC

Chapter of Sole

P.O. Box 2645

Arlington, VA 22202

(703) 664-5771

ISR&M 1990 Tokyo
Union of Japanese
Scientists and Engineers
5-10-11 Sendagaya,
Shibuya-Ku, Tokyo 151
Japan

03-352-2231

Fax 03-225-1813

Secretariat for the 7th
Conference

CNET

Division Lab/IFE

BP 40

22301 Lannion Cedex
France

96 052430

Fax 96 052372

Robert C. Rassa

Mantech Advance Systems
International

150 S. Los Robles Ave.
Suite 350

Pasadena, CA 91101
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Welcome, New Members—U.S.

ALABAMA

D. G. Paturi

133 East Dr. Apt. #602
Mobile, AL 36608

Robert E. Beaty
Dept. of Elect. Engin.

200 Broun Hall, Auburn Univ.

Auburn, AL 36849

ARIZONA

David A. Dressel
2300 E. Palmcroft Dr.
Tempe, AZ 85282

Cherng Nan Tang
919 E. Lemon St. #102
Tempe, AZ 85281

Theodore Spanos
500 N. Metro Blvd.
#1059M

Chandler, AZ 85226

Eugene W. Baringer
P.O. Box 1272

7734 W. Cochise Dr.
Peoria, AZ 85345

Greg Foulger
1441 W. Emerald Key Ct.
Gilbert, AZ 85234

CALIFORNIA
Thomas I. McVittie
7378 Davenport Rd. #B
Goleta, CA 93117

Paul R. Godward
5252 Anthony Ave.
Garden Grove, CA 92645

Kristine H. Kontor

3015 E. Bayshore Rd.
#419

Redwood City, CA 94063

Finbarr J. Crispie
Harris Semiconductor
MS W09

2450 Walsh Ave.
Santa Clara, CA 95051

Thomas A. Joseph

Olivetti Research—California
2882 Sand Hill Rd. Suite 210
Menlo Park, CA 94025

Scott K. Gibson
46 Lorelei Ln.
Menlo Park, CA 94025

Leo Rodricks
18394 Montpere Way
Saratoga, CA 95070

Ben-Sheng Soong

14211 Classique Way
San Diego, CA 92129
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Michael L. Gunderson
2442 Jowa Ave.

Apt. 116

Riverside, CA 92507

William A. Zeller
19516 Los Alimos St.
Northridge, CA 91326

Harlan H. Bell

Raytheon Electromagnetics Div.

Dept. 9287
6380 Hollister Ave.
Goleta, CA 93117

J. David Burnett

3 Commodore Dr.
#352

Emeryville, CA 94608

Daniel L. Aldrich
8030 Petit Verdot Ct.
Sacramento, CA 95829

Min-Yih Luo
986 Bellomo Ave. #B
Sunnyvale, CA 94086

Victor J. Ohm
3802 Ainsley Ct.
Campbell, CA 95008

Steve K. Ng
4979 Fontanelle Place
San Jose, CA 95111

Hans P. E. Woesthoff
8072 Woodland Dr.
Buena Park, CA 90620

James D. Kupec
5963 Larabee Ct.
San Jose, CA 95120

Dianne E. Hall
1116 Abbott Ave.
Milpitas, CA 95035

Thomas F. Pliska
920 Rashford Dr.
Placentia, CA 92670

Tan M. Doan
2727 Montrose Ave. #9
Glendale, CA 91020

Eugene Veklerov
Lawrence Berkeley Lab
1 Cyclotron Rd.
Berkeley, CA 94720

Robert E. Krebs
41 Solana Dr.
Los Altos, CA 94022

Donald A. Staab
1607 Butano Dr.
Milpitas, CA 95035

Marcus J. Auerbuch
126 Leslie Dr.
San Carlos, CA 94070

Jeff A. Wergeland
4141 Del Mar Trails Rd.
San Diego, CA 92130

Michael G. Sporer

Hewlett Packard

19490 Homestead Rd. MS 41F
Cupertino, CA 95014

R. M. Saito
2630 Bolker Dr.
Port Hueneme, CA 93041

Nerabetla D. Reddy
10756 Linda Vista Dr.
Cupertino, CA 95014

Wayne L. Anderson
924 Q St.
Rio Linda, CA 95673

Farzin Salavatian
5051 Alton Parkway
#188

Irvine, CA 92714

COLORADO

Bradley G. Mauger
Colorado Tech

4435 N. Chestnut St.
Colorado Springs, CO 80907

Kathleen M. Baker
1511 Querida Dr.
Colorado Springs, CO 80909

Samuel K. Hammel
Howlett Packard Co
3404 E. Harmony Rd.
Fort Collins, CO 80525

Pradip K. Srimani
Colorado State University
Dept. of Computer Sci.
Fort Collins, CO 80523

Kathy A. Reeve
1635 Aeroplaza
Colorado Springs, CO 80916

CONNECTICUT
Francisco A. Falcon
165 Valley Crest Dr.
Wethersfield, CT 06109

FLORIDA

Prasong Praneetpolgrang

210 E. University Blvd. Apt. 8
Melbourne, FL 32901

Brian P. Hyde
2012 Palm PI. Dr. NE
Palm Bay, FL 32905

Leon R. Migdalski

3040 Las Palmas Dr.
Titusville, FL 32780

GEORGIA

C. Vincent Holsenbeck
530 Thompson Rd.
Bonaire, GA 31005

James H. Richardson
1662 Dogwood Ln.
Acworth, GA 30101

Allen J. Richardson
501 N. Briarcliff Rd.
Warner Robins, GA 31088

IOWA

R. O. Diedrichs

2804 Walnut

Cedar Falls, IA 50613

IDAHO

Jon L. Stoner

235 S. 17th
Pocatello, ID 83201

ILLINOIS

Spitaman P. Tata
Woodward Governor Co.
5001 N. Second St.
Rockford, IL 61125

Michael L. Kreuser
1004 Dobson St.
Evanston, IL 60202

Barry B. Beaman
6804 Alvina Rd.
Rockford, IL 61101

Brian M. Barnes
4339 Dempster St.
Skokie, IL 60076

Brian G. Pusczan
418 1/2 E. Dearborn St.
Plano, IL 60545

Paul M. Krisciunas
13413 Hunt Master Ln.
Lockport, IL 60441

Charlotte J. Wolf
3417 W. Brookside Dr.
Peoria, IL 61615

INDIANA

Mark J. Braun

9117 Hartzell Rd.

Fort Wayne, IN 46816

KANSAS

Rudiama Sugandi
2330 N. Oliver #308
Wichita, KS 67220

Michael D. Edwards
19944 W. 122nd Terrace
Olathe, KS 66061
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LOUISIANA

Gill G. Richards

Dept. of Elect. Eng.
Univ. of New Orleans
Lakefront

New Orleans, LA 70148

Sutikno Sendianto
P.O. Box 16439
Baton Rouge, LA 70893

MASSACHUSETTS
Chi Kin Chow

35 Claflin Rd.

Apt. #3

Brookline, MA 02146

Lee I. Newman

22 Philips St.

Apt. #1

Boston, MA 02114

Dhiraj Pradhan

Dept. of Electrical & Comp. Eng.
Univ. of Massachussetts
Amberst, MA 01003

David W. Bakken
32 Griffin Rd.
Westford, MA 01886

Richard W. Bentz
24 Salem Rd.
North Billerica, MA 01862

Mohamad Mtet
37 Union St. #2
Boston, MA 02169

John F. Sheridan
804 Woburn St.
Wilmington, MA 01887

MARYLAND

C. L. Fredericks

3126 Brooklawn Terr.
Chevy Chase, MD 20815

W. H. Clarke
9326 Harvey Rd.
Silver Spring, MD 20910

Dennis K. Karr
7403 Springfield Ave.
Sykesville, MD 21784

Naomi J. Grossman
9348 Cherry Hill Rd. Apt. #523
College Park, MD 20740

Hossein Arsham
Univ. of Baltimore
Baltimore, MD 21201

Michael O. Ball
College of Bus. & Mgmt.
U. of Maryland
College Park, MD 20742

Kedong Chao

5447 High Tor Hill
Columbia, MD 21045
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MINNESOTA
James B. Anderson
P.O. Box 85
Hopkins, MN 55343

Ronald J. Hansen
10417 Arrowhead St.
Minneapolis, MN 55433

MISSOURI
Donna J. Aubrey
2338 Sarthe Ct.

Maryland Heights, MO 63043

Karl J. Oyer
1375 Heritage Landing
Harvester, MO 63303

David M. Grossen
P.O. Box 126
Osage Beach, MO 65065

NORTH CAROLINA
Robert F. Darveaux
1500 K. Lakefront Dr.
Raleigh, NC 27613

Marvin A. Watkins
712 Sawmill Rd.
Raleigh, NC 27615

Mark A. Boyd
4100 Five Oaks Dr.
#16

Durham, NC 27707

NEW JERSEY
Laura L. Mirisola
815 Salem Rd.
Union, NJ 07083

Hakan H. Yuce
445 South St. MS 21165
Morristown, NJ 07962

David J. Klinger

RM 8C-107 AT&T Bell Labs

Whippany Rd.
Whippany, NJ 07981

Ewa Herbst
Electro-Biology Inc.
P.O. Box 345

6 Upper Pond Rd.
Parsippany, NJ 07054

NEW YORK
Robert A. Philhower
14 Horton Ave.
Troy, NY 12180

Robert W. Thomas
104 Cedar St.
Rome, NY 13440

Greg O. Lanzo
40 Browning Terrace
Kingston, NY 12401

Bryan L. Rowe
P.O. Box 119
Lake Grove, NY 11755

Robert C. Raduns
63 Rossman Dr.
Webster, NY 14580

Thomas H. Distefano
29 Birch Brook Rd.
Bronxville, NY 10708

Daniel F. Fayette
RD1 Box 423B
Rome, NY 13440

Steven M. Ciccarelli
P.O. Box 93177
Rochester, NY 14692

Yves G. Pradieu
333 East 53rd St.
Brooklyn, NY 11203

OHIO

D. F. Garman

18290 Meadow Ln.
Cleveland, OH 44136

Moazzam Khan
262 E. 12th Ave #10
Columbus, OH 43201

William H. Spohn

8010 Brainard Woods Dr.

Dayton, OH 45458

Charles D. Amata, Jr.
188 Countryview Dr.
Harrison, OH 45030

OREGON

John L. Chalfan
OKI Semiconductor
7100 S.W. Hampton
#212

Tigard, OR 97223

Daniel A. Chase
9807 S.W. 49th Ave.
Portland, OR 97219

PENNSYLVANIA
Ying Chi

151 Linwood Ave.
Ardmore, PA 19003

Daryl E. Diehl
1702 N. Main St.
Bethlehem, PA 18018

Wayne A. Campbell
1234 Lynda Ln.
Warminster, PA 18974

Joseph J. Gombar
2404 Fairway Terr.
Warrington, PA 18976

TEXAS

Charles H. Antonie
8415 Racine Trail
Austin, TX 78717

Michael Bay
12111 Audelia Rd. #1105
Dallas, TX 75243

Ann L. Moore
1934 Geary
Garland, TX 75043

John H. Hammond
3239 Whitehall Dr.
Dallas, TX 75229

William B. Miller Sr.
5503 Grace Point Ln.
Houston, TX 77048

Jeffrey G. Crankshaw
4950 Sugar Grove Blvd.
#2406

Stafford, TX 77477

John K. Lowell

Adv. Micro Devices

MS 547

5204 E. Ben White Blvd.
Austin, TX 78741

UTAH
Lon M. Kountz

1275 S.O. 800 E. Bin B4

Orem, UT 84058

VIRGINIA

Nelson C. Ard

916 Helmsdale Ct.
Chesapeake, VA 23320

Peter D. Gates
1651 Stowe Rd.
Reston, VA 22094

St. Clair E. Spaugh
117 Lorna Doone Dr.
Yorktown, VA 23692

Nancy L. Hall
116 Mayfield Dr.
Lynchburg, VA 24502

VERMONT
Fred R. Morrow

RR. 1, Box 1823 Prindle Rd.

Charlotte, VT 05445

WASHINGTON
Daryl A. Carbonari
8414 121st St. E.
Puyallup, WA 98373

Anthony E. Slawinski
2509 Baker Ave.
Everett, WA 98201

Bruce Cech
12727-73rd Pl.
Renton, WA 98056

WYOMING

Don L. Jordan

1171 West Baker #10
Laramie, WY 82070

15



International New Members

CANADA

Alan J. Harvey

439 Drummond Rd.
Oakville, Ont., Canada
L6J 4L6

Julius Tichaczek

3459 3rd Ave. E.

Owen Sound, Ont., Canada
N4K 5N3

Satindgr Singh

83 Alfa Vista

Kirkland Que., Canada
H9G 2G2

D. B. Wright

252 Point McKay Terrace N.W.
Calgary, Alta/Canada

T3B 4V6

Rakesh Dhokia :

1980 Lemax Ave.
Coquitlam, BC, Canada
V3J 2C7

Todd D. Lee Yuen
8915-140 St.

Edmonton Alta, Canada
TSR OJ1

Allan J. Watts

Senior ‘Elec’l Engineer

CP Rail/P.O. Box 6042/Sta. A
Windsor Station—Room 507
Montreal, Que., Canada H3C 3E4

Val S. Grunberg

10 Yetta Shepway
Willowdale A, Ont., Canada
M2J 1X9

Jeffrey E. Billinton

3 Maclean Cres.
Saskatoon Sask., Canada
S7J 2R6

C. A. B. Guinan

3495 St. Dominique
Apt. #39

Montreal, Que., Canada
H2X 2X5

V. Naidu Rayapati

2 Maples Ave.

Apt. #12
Ste-Anne-De-Bellueve, Que.
Canada H9X 2E4

Michael J. Rowen

22 Ferncrest
Dollard-Des-Ormeaux,
Que., Canada

H9H 1Z8

MEXICO

Miguel Vega Ortiz

Av. Plan De Ayala 2024
Fracc Cuauhnahuac
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Cuernavaca Morelos 62180
Mexico

Ezequiel Tovar-Reyes

lie Dpto. Informacion Tech
Apartado Postal 133 Cuernavaca
Morelos 62000

Mexico

COSTA RICA

Bernal M. Delgado

Calle 17 Avenida 24 Bis. Casa
1785 Barrio Vasconia

San Jose, Costa Rica

AFRICA

Olajide D. Olushegun

P.O. Box 1427

Sabon Gari

Zaria Kaduna State. Nigeria

AUSTRIA

Rola T. Mitte
Rotschitzenstr. 63
A-9073 Viktring
Austria

ENGLAND

Keith Bowdler

Dept. of Elect. Sys. Des.
Cranfield Inst. of Tech. Bldg.

114 Cranfield Bedford MK43 OAL
England

Mike Warburton
90 Osborne Rd.
Brighton BN1 6LU,
England

Victor A. Kiri

School of Info Sci. & Tech

The Liverpool Polytec, Byrom St.
Phase 1 Liverpool L3 3AF
England

Sanjiv Manrai

78 Norton Hill Dr.

Wyken Coventry CV2 3AY,
England

FRANCE

Jacques J. Durand
Tour Neptune Cedex 20
92086 Paris La Defense
France

Chidung Lac

Institut National Des
Telecommunications 9 Rue
Charles Fourier 91011 Evry
France

Alain Pondevill

25 Chaussee Des Ayes
38090 Villefont Aine
France

Raymond P. Leclercq
Matra BP1 Dept. Fiabilite/

Surete De Fonctionnement Dasq Madrid 28028

Velizy Villaboublay 91440 Spain

France

Gerardo Novales

Red Electrica De Espana SA
5 Rue Paul Demange Paseo Castellana 95 Plta 17
78290 Croissy S/Seine Madrid 28046

France Spain

Lyle H. Wall

FINLAND Jose A. Alacio
Pert Huttunen C/0O Dos De Mayo No. 6
Nokia Cellular Systems Pl. 319 Madrid 28004
9010 Oulu Spain
Finland
Ayuso J. Ricardo
Timo Kataja Telettra Espanola

Calle Grafito 20

Engin. Oftice Bertel
Torrejon De Ardoz Madrid

Ekengren Oy Eke-Electronics

Westendintie 1 SF-02160 Espoo Spain
Finland
SWEDEN
ITALY Hans J. Magnusson
Arturo Luccaroni 92820
J Rava 11 Volvo PV
48018 Faenza 405 08 Gothenburg
Italy Sweden
Ivan Zani Lars Lavenius

Via Brenta 17 Dept. AQR Bofors Aerotronics AB
Seriate BG 1-24068 S-18184 Lidingo,
Italy Sweden

Ettore Giovanetti SWITZERLAND

Via Dosso 2 Michael A. Kaelin

41030 S. Giacomo Roncole MO. Bauer Kaba AG

Ttaly Postfach CH-8620 Wetzikon

Switzerland
Mauro Gamberini

Via Gorki 21 Robert Leemann
Bologna 40128 Inst. Fuer Electronik
Italy Eth Zentrum

CH-8092 Zurich
NORWAY Switzerland
Bo J. Kahler
Elab Runit , WEST GERMANY
Elgeseter Ct 10 Trondheim 7034 Thomas Schwederski
Norway Inst. F Mikroelektronik

Allmandring 30
7000 Stuttgart 80 (Vaihingen)
West Germany

Marvin Rausand
Machine Design Norvegian
Inst. of Technology N-7034

Trondheim
Norway IRAN :
Nooreddin Valiullahi
Jan F. Wright Engineering College Ahwaz Univ.

DNV IND DEV A/S Ahwaz 61355

P.O. Box 300 1322 Hovik Ha
Norway

SAUDI ARABIA
SCOTLAND Tarig A. Salim

C/O Technical Section

Jeddah Oil Refinery Co. P.O. 1604
Jeddah 21441

Saudia Arabia

Mohammad I. Khan

Electronic & Elec. Eng. Dept.
Univ. of Strathclyde

204 George St., Glasgow G1 1XW,
Scotland

INDIA

Raghubir Sharah

Prof. Dept. of Electrical Eng.
Indian Inst. of Technology

SPAIN
Jorge Bircher
Bravo Murillo 203
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Kanpur 208016,
India

Bhagwan D. Khurana

Madhya Pradesh State Elect. Dev
Corp. LTD 147 Zone 1 Maharana
Pratap Nagar Bhopal 462011
India

KOREA

Man H. Kim

3rd Lab R&D Cent. Samsung Elect.
CO 416 Maetan-Dong Kwonsun-Gu
Suweon Kyunki-Do

Korea

Eungsik Kim

Dept. Elect. Eng.
Seoul National Univ.
Seoul 151-742
Korea

Yung Kwon Sung

Korea Univ.—Electrical Eng.
1-Anamdong Sungbuk-Ku
Seoul 132

Korea

Kuk-Jin Chun

ISRC Seoul Natl. Univ
Shinlim-Dong Gwanak-Gu
Seoul 151-742

Korea

Yoon Huh

Semiconductor Res. Lab Goldstar
Cent. Res. Lab 16 Woohyeon-Dong
Seocho-Gu, Seoul 137-140

Korea

Joong S. Kih

Seoul Nat’l Univ. Elec. Eng. Dept.
San 56-1 Sillim-Dong

Kwanak-Ku Seoul 151-742

Korea

REPUBLIC OF CHINA
Rong H. Jan
Dept. of Info Sci. Natl. Chiao.

Univ. 1001 Ta Hsueh Rd. Hsinchu
Taiwan 30050
China

PEOPLE’S REPUBLIC OF
CHINA

Zhou Y. Chu

RM 502 NO 13 The Fifth Quarter of
Tian Lin Residential Area

Shanghai 200233

PR China

Guodong Zhang

011 37 Xue Yuan Road
Beijing PRC 100083
China

SINGAPORE
Gim-Tong Teo

Apt. Blk 232 Bain St.
10-21 Singapore 0718
Singapore

Bozidar Krsnik
35 Greenleaf Rd.
Singapore 1027
Singapore

HONG KONG

Man Tai Lam

196 Kat Hing Wai Yuen Long
Kam Tin Nt

Hong Kong

Hong Kong

JAPAN

Mako Harig

NEC Corp. System LSI

1120 Shimokuzawa Sagamihara
Kanagawa 229 Rel. & Qual. Cont
Japan

Mitsuo Shiraishi

Yokogawa Electric Corp. Elect
Device Div. 209032 Nakacho
Musashino-Shi, Tokyo 180
Japan

Syogo Somekawa

Kawasaki Heavy Ind. Ltd.
1 Kawasaki-Cho
Kakamihara Gifu-Ken 504
Japan

Motoaki Ohokubo

Gunma Univ./Fac. of Eng.
24-3 Kuruwa-Cho
Isesaki-Shi 372

Japan

Kazuhiko Sasaki

3-5-11 Nishiterao Kanagawa-Ku
Yokohama Kanagawa 221
Japan

Yoshiaki Anata

Device Dev. Cent. Hitachi
2326 Imai Ome-Shi Tokyo 198
Japan

Masaki Hashizume

Tech College of Tokushima Univ.

Minami-Jyousankima-Cho
2-1 Tokushima-Shi
Tokushima 770 Japan

Takashi Suzuki

Dept. of El. Eng

Natl. Defense Academy
Yokosuka 239

Japan

Taketoshi Kato

Nihon Semiconductor Inc.
10 Kitahara Tsukuba Shi
Ibaraki Ken 300-32

Japan

Toshimitsu Hidaka
Fukuoka 812
Japan

Yuken Hasegawa

Yazaki Technical Cent.
Yazaki Corp 1500 Mishuku
Susono Shizuoka Pref 410-11
Japan

THAILAND

Suwat Sopitpan

552/330 Soi Wat Phaingoen
Bangklo Yannawa

Bangkok 10120

Thailand

Karn Kanjanarat

88/93 Prachanivate 1 rd.
Bang-Khen

Bangkok 10900
Thailand

MALAYSIA

Raj Pugancnthran
Hitachi Semiconductor
(Malaysia) Sdn Bhd
Bayan Lepas F. T. Z.
11900 Penang Malaysia

Chong Y. Tay

10 Jalan Ru

4th Mile Jalan Ampang
Kuala Lumpur 55000
Malaysia

Yuan L. Ng

28 Lorong Lembah Permai Dua
11200 Tanjung Bunga

Penang

Malaysia

AUSTRALIA

B. C. Soh

C/O Computer Science Dept.
La Trobe Univ.

Bundoora Victoria 3083
Australia

Frank Y. C. Ni
78 Springdale Rd.
Killara NSW 2071
Australia

Kerry J. Lunney

17 Toyer Ave.

Sans Souci NSW 2219
Australia

Garry J. Allen

3/67 Kings Rd.

Brighton Le Sands NSW 2216
Australia

July 1990

17



Tech Topic

Which Redundant Configuration Has the Higher Reliability?
Dr. Samuel Keene
Vice President, Technical Operations

2 A A
SRR T
!
—A . p) A
(a)
Parallel String Configuration (b) Quad Configuration

Configurations (a) and (b) shown above both use redundancy to enhance reliability of the subsystem.
The redundant blocks shown are identical in both configurations; only the manner of interconnection
varies. It will be shown that one of the configurations has better reliability than the other.

Consider first the simple parallel redundant configuration shown as (c) below:
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C
Parallel Redundant Configuration

The probability of failure of this configuration, termed Q, is the probability both legs fail, that is,

Q=(01- R)z, where R is the reliability of each leg of (c). [1]
Q=1-2R+R?=1—2e""" 4 e~ %! (assuming the failure rate A to be of constant value). [2]
Q=1-R [3]
Rade ™M am M [4]

Mean time between failures, O, will be

0= FOR(t)dt (5]
0
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e (6]
e=—g—/\ [7]

Applying (7) to configuration (a) and replacing A with 24, as appropriate for the reliability of a serial
string, we get
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Similarly for configuration (b), it is equivalent to two configuration (c)s in series (multiplying the
reliabilities). Starting with equation (4):

R, = (26—'“— o 2At)(2e—/\t_ e—?/lt) [10]
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Comparing the results of parallel strings versus the quad, a versus b, equations (9) and (14), it can be
seen that the quad provides better redundancy and, therefore, higher reliability. This is confirmed by
logic, as the quad configuration can sustain a double failure and still operate, whereas a double failure
in the parallel strings will surely bring down that configuration.
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CALL FOR PAPERS
IEEE TRANSACTIONS ON RELIABILITY

SPECIAL ISSUE DEVOTED TO DESIGN FOR RELIABILITY OF
TELECOMMUNICATION SYSTEMS AND SERVICES

The editorial board of the IEEE Transactions on Reliability is planning a special issue of papers
devoted to reliability in telecommunications. The objective is to provide a literary forum for the
exchange of information among telecommunication system engineers, network designers,
network reliability specialists, and other telecommunications and reliability professionals.

Authors are invited to submit previously unpublished papers dealing with the following suggested
topic areas:

« Network Design for Reliability and Survivability

Software Tools for Evaluating Telecommunications Reliability
Design of Reliable Switching Systems

Network Reliability Measurement

Design of Fault-Tolerant Routing
Enhanced Network Services-Reliability Requirements and Validation

» Reliability Issues in Broadband Networks and ISDN
« Reliable Design and Evaluation of Network Protocols
e Fault-Tolerant Network Design and Evaluation

PAPERS ARE SOLICITED DEALING WITH PARTICULARS RATHER THAN GENERALITIES OF
THE SUGGESTED TOPICS. PREFERENCE WILL BE GIVEN TO DESIGN FOCUSED PAPERS OVER

THEORETICAL PAPERS.

In order to assist the board in planning the special issue, cooperation of authors is solicited with
the following target dates:

« Author's letter of commitment (including a brief paper description) - 1 September 1990

« Submission of manuscripts (6 copies) - 15 November 1990
The first page of the manuscript should include the author's address, affiliation, telephonc
and FAX numbers.

» Submission of final revised manuscripts - 1 April 1991

Letters of inquiry, letters of commitment, and manuscripts for submission, should be sent
to one of the guest editors:

Dr. C.S. Raghavendra
Department of EE-Systems
SAL 300, University of
Southern California
Los Angeles, CA 90089

Phone: (213) 743-5532
E-Mail: raghu @ surya,usc,edu
FAX: (213) 745-7284

Dr. Andrew Reibman
AT&T Bell Laboratories
Room 2L-518

Holmdel, NJ 07733

Phone: (201) 949-1930
E-Mail: alr@ hogaa.att.com
FAX: (201) 949-7724
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SPEND LESS

Presenting PREVIEW™ —
software from SEA
that lets you see how
temperature affects reliability.

Spend less time. ..

SEAs new PREVIEW software gives you the tools
you need to consider both thermal and reliability
issues simultaneously!

PREVIEW integrates two of SEA's most powerful
and popular analysis tools — reliability and thermal —
to get you the answers you need in minutes instead
of hours.

Think about the time you'll save!

Spend less effort. ..

PREVIEW eliminates the drudgery of searching
through bulky reference manuals, squinting at time-
wom handbooks, cross-referencing thermal and
reliability characteristics, and performing tedious
calculations.

PREVIEW is so simple and easy to use, it encour-
ages you to consider all the altematives!

Imagine how much more you can do!

Spend less money ...

PREVIEW is among the first commercially-avail-
able predictive analysis software packages to
embrace concurrent engineering principles. Yet
PREVIEW is so reasonably priced, payback begins
immediately!
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20 Vernon Street
Norwood, MA 02062

Tel: 617-762-9252
FAX: 617-769-9422

PREVIEW and SEA are trademerks of Systems Effectiveness Associates, Inc.
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PREVIEW shows you how subtle design changes affect thermal
performance, and how that relates to overall product reliability.
Now you can explore design altematives with just a few
keystrokes!

And PREVIEW includes SEA's programmable
CAE/CAD/CAM interface software at no extra
charge. This lets you accept input data directly
from your CAE systems to start thermal and relia-
bility analysis immediately, without manual data
entry.

Consider how efficient you will be!

Find out more...

To find out how to put PREVIEW to work for you,
call Linda Bartholomew at SEA or clip and mail
the handy coupon.

Do it today!
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