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Wel come to | EEE SoSE 2007 in San

It is my distinct pleasure to welcome each and every one of you to the Second IEEE International Conference on System of Systems
Engineering sponsored jointly by the IEEE SMC Society and IEEE Systems Council. IEEE AES Society is a technical co-sponsor of
the event.

Last April 24-26, 2006 we launched the first of such conferences on behalf of the IEEE SMC Society in Los Angeles. In that inaugural
event, over 85 attended and 60 papers were presented. In this second meeting, we attracted over 170 full papers, including many
specia session proposals. The 2007 |IEEE SoSE program committee sent all the papers, unsolicited and special ones, to 2 or more
reviewers each in a span of 5 weeks time. Over 500 individual reviews were reported to the program co-chairs. These reviews led to
an acceptance rate of 65%. The program that you are witnessing here is the result of diligent work of many wonderful volunteers to
help run this international conference. On the top of that list are our Program Co-Chairs Bret Michael (Naval Postgraduate School)
and Dan De Larentis (Purdue University). The effort of their program committee members (listed inside the back cover) is truly
appreciated. Without them quality control would have been a very difficult task indeed. Specia thanks are due to many other
individuals such as Sos Agaian (Special Sessions Chair), John Santiago (Tutorials Chair), Ferat Sahin and Vahid Emamian
(Publication Co-Chairs), Walter Downing (Finance Chair), Wenbin Lou and David Akopian (Local Arrangement Co-Chair), Paul
Cotae (Exhibition Chair), and Chunjiang Qian (Publicity Chair).

IEEE SoSE 2007 is proud to have a very distinguished group of keynote speakers: | thank Retired Admiral Bobby Inman (University
of Texas, Austin), Retired Genera Don Walker (Aerospace Corporation), Andrew P. Sage (George Mason University), Walter
Downing (Southwest Research Ingtitute), Carl Siel (US Navy), W. Dale Compton (Purdue University), G. Rick Welber (Boeing
Corporation), Lotfi A. Zadeh (UC Berkeley), James M. Tien (Rennsealer Polytechnic Institute) and Saeid Nahavandi (Deakin
University, Australia) for their exciting and innovative presentations. The efforts of Michael DiMario (Lockheed Martin), Charles
Dickerson (INCOSE AWG, and BAE Systems) for their leadership in organizing and conducting the panel sessions. We wish to
thank Srinath Kota (Webmaster). | would like to thank for sincere assistants of many students especially Prasanna Sridhar,
Vikraman Raghavan, Alex Manelis, Nagotho Manoj and Ben Horan who helped before, during and most likely after the
conference.

In this Conference, the creation of an International Consortium on System of Systems (1CSoS) will be discussed and if approved will
begin operations in May. The object of this Consortium is to create a clearing home to team up researchers and engineers from
industries and academic ingtitutions worldwide to face al the challenging SoSE problems facing the global community.

The conference has also opened a channel of communication and collaboration between |EEE and INCOSE (INternationa
Consortium on Systems Engineering). We welcome this effort and hope that it will evolve into atrend for future meetings.

We hope that this conference will afford you a very rewarding and innovative technical meeting where new interests in many issues of
technical interests for the 21% Century are discussed. SoSE will soon turn into a technology with global reach.

71 .

Mo Jamshidi

|EEE SoSE 2007 Genera Chair
Editor-in-Chief, |EEE Systems Journal
Board member, IEEE SMC Society
Board member, |EEE Systems Council
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2007 | EEE SOSE KEYNOTE SPEECHES

1) Resdlizing a Corporate SOSE Environment by Gen. Donald Walker, Aerospace Corporation, USA
Chair: Mark Johnson, Aerospace Corporation, USA

Time: Monday April 16 2007 @ 0800, Tango 2 & 3

Abstract: Systems Engineering tools, methods, and processes are becoming inadequate to perform the tasks needed to redize the
systems of systems envisioned for future human endeavors. This is especially becoming evident in evolving National Security
capabilities realizations for large-scale, complex space and terrestrial military endeavors. Therefore the development of Systems of
Systems Engineering tools, methods and processes is imperative to enable the realization of future National Security capabilities.
Effortsinitiated and supported by the Aerospace Corporation asinitia efforts in understanding and implementing Systems of Systems
methods and processes include the starting of communities of practice and communities of interest. These communities range in focus
from architectures, to lasers, to complex systems, and will eventually cover each area involved in aerospace related National Security
endeavors. These communities are not developed in isolation in that cross-community interactions on terminology, methods, and
processes are done. In addition, the Aerospace Corporation is not pursuing SOSE in collaboration with other national research
institutions and laboratories, academia, and commercial and military organizations. The discussion will provide a glimpse of these
efforts, as an example from a corporate perspective, in pursuing SoS experience and expertise for use in the redization of future
Nationa Security capabilities.

Donald R. Walker is senior vice president of Systems Planning and Engineering. He assumed this position on January 1, 2004. Heis
responsible for promoting the efficient use of corporate and government resources through horizontal and cross-program integrated
planning and engineering. Systems Planning and Engineering comprises. The Aerospace Corporation's Missile Defense Division,
Colorado Operations, Office of the Chief Architect/Engineer, National Space Systems Engineering, Integrated System Architecture
Office, and Strategic Awareness and Policy organizations. Walker, who joined Aerospace in September 2002, was vice president of
Nationa Space Systems Engineering before he was appointed to his current position. As vice president of National Space Systems
Engineering he provided strategic support to senior-level Department of Defense customers in the development of an integrated
national-security space capability. He islocated in the company's Rosslyn, Virginia, office. Before joining The Aerospace Corporation
Walker was an independent consultant to the government on intelligence and defense space systems. In 29 years with the Air Force,
Walker acquired top-level leadership experience in the acquisition, launch, and operation of defense and intelligence space systems for
the Air Force and the National Reconnaissance Office. He retired from the Air Force at the rank of brigadier general in 1995 and
joined United Services Automobile Association (USAA), a Fortune 200 financial services company, as chief information officer.

2) From Engineering a System to Engineering an Integrated System Family by Prof. Andrew Sage, George Mason
University
Chair: Mo Jamshidi, The University of Texas, San Antonio, USA

Time: Monday April 16 2007 @ 0900, Tango 2 & 3

Abstract - Basically, there are three interrelated types of systems that need to be considered in systems engineering and management:
Organizational and Human Elements; Process Elements, and Product (and potentially enabling product) Elements. Often these are
geographically distributed in space and in time. Generally, we are concerned with engineering a [System of Systems[JA system will

caled a System-of-Systems (SOS) (or a collaborative system) when: the component systems achieve well-substantiated purposes by
themselves and continue to operate in this way and accomplish these purposes even if detached from the overall system, and the
components systems are managed in large part for their own purposes rather than the purposes of the whole. Y et, they function to also
resolve purposes of the whole that are generally unachievable by the individua systems acting independently. It is neither the
complexity nor the size of the component systems, nor their geographic distribution, that makes them a System-of-Systems[] One
major characteristic that is useful in distinguishing very large and very complex but monolithic systems from a true System-of-
Systems is Evolutionary Development. A [System -of-SystemsCimay not appear fully formed and functiona initially. Its development
is evolutionary in the sense that functions and purposes are added, removed, and modified with experience in use of the system. As a
consequence of this evolutionary development, the resulting [System-of-SystemsOwill have the property of Emergent Behavior
whereby it functions and carries out purposes that are not possible by any of the component systems. These issues, being much
associated with the need for adaptation, evolution, and emergence, are very much related to contemporary notions concerning
Complex Adaptive Systems. Often also, appropriate missions exist for a System of Systems where there is a very limited amount of
centralized control and authority. Instead, there is a coalition of partners that has decentralized power and authority and potentially
differing perspectives of situations. A useful and related additional concept which describes such systems is termed a Federation-of-
Systems (FOS) or Federated System of Systems (FSOS). In these systems, there is little central power and authority for [Gommand
and control[] The participation of the coalition of partners is based upon collaboration and coordination to meet the needs of the
federation. A Federation of Systems is characterized by autonomy and heterogeneity and, often, by geographic distribution.
Consideration of success characteristics for these Systemsiis very desirable as well as many real world systems need to be described as
members of a systems family, which is a generic term for SOS and/or FOS. We describe salient features and characteristics of a



system family and illustrate potential architecting, design and integration processes to accomplish successful engineering of these
systems.

Andrew P. Sage - received the BSEE degree from the Citadel, the SMEE degree from MIT and the Ph.D. from Purdue, the latter in
1960. He received honorary Doctor of Engineering degrees from the University of Waterloo in 1987 and from Dalhousie University in
1997. He has been a faculty member at several universities including holding a named professorship and being the first chair of the
Systems Engineering Department at the University of Virginia. In 1984 he became First American Bank Professor of Information
Technology and Engineering at George Mason University and the first Dean of the School of Information Technology and
Engineering. In May 1996, he was elected as Founding Dean Emeritus of the School and also was appointed a University Professor.
He is an elected Fellow of the Institute of Electrical and Electronics Engineers, the American Association for the Advancement of
Science, and the International Council on Systems Engineering. He is editor of the John Wiley textbook series on Systems
Engineering and Management, the INCOSE Wiley journal Systems Engineering and is coeditor of Information, Knowledge, and
Systems Management. He edited the |EEE Transactions on Systems, Man, and Cybernetics from January 1972 through December
1998, and also served atwo year period as President of the IEEE SMC Society. In 2000, he received the Simon Ramo Meda from the
IEEE in recognition of his contributions to systems engineering and an |EEE Third Millennium Medal. In 2002, he received an Eta
Kappa Nu Eminent Membership Award and the INCOSE Pioneer Award. He was elected to the National Academy of Engineering in
2004 for contributions to the theory and practice of systems engineering and systems management. His interests include systems
engineering and management efforts in a variety of application areas including systems integration and architecting, reengineering,
engineering economic systems, and sustainable development.

3) A System of systems Approach to e-Enabling the Commercial Airline Applications from an Airframer(s Perspective by
Mr. George (Rick) Wilber, Boeing Corp., USA
Chair: Dan De L arentis, Purdue University, USA

Time: Monday April 16 2007 @ 1120, Tango 2 & 3

Abstract: Alan Mullaly (former Boeing Commercial Airplane Company President) challenged Boeing leadership to develop a
comprehensive approach to [@-Enabling(ithe Boeing fleet. We launched an e-Enabled Airplane project focused on developing a
strategy and technical architecture to facilitate making the airplane network-aware and capable of leveraging computing and network
advances in industry. Shortly after launching this effort it became apparent that the airplane was one component of a much larger
system. As aresult, Boeing shifted the objective to a much broader context making the airline the focus. The project grew to include
many ground based architectural components at the airlines and at the Boeing factory, as well as other key locations such as the
airports, suppliers and terrestrial Internet Service Suppliers (ISPs). The e-Enabled project took on the task of defining a system of
systems engineering solution to problem of interoperation and communication with the existing, numerous and diverse elements that
make up the airlinesJoperational systems (flight operations and maintenance operations). The objective has been to find ways of
leveraging network-centric operations to reduce production, operations and maintenance costs for both Boeing and the airlines. One of
the key products of this effort is the (@ -Enabled Architecturel]The e-Enabling Architecture is defined at multiple levels of abstraction.
There is a single top-level or [Reference Architecturelthat is necessarily abst ract and multiple Dimplementation Architecturesl] The

implementation architectures map directly to airplane and airline implementations and provide a family of physical solutions that al
exhibit common attributes and are designed to work together and alow re-use of systems components. The implementation
architectures alow for effective forward and retrofit installations addressing a wide range of market needs for narrow and widebody
aircraft. The 787 [Open Data Network[is a key element of one implementa tion of this architecture. It enabled on-board and off-board
elements to be networked in a fashion that is efficient, flexible and secure. The fullest implementations are best depicted in Boeing(s
GoldCare Architecture and design. This presentation discusses Boeing(s e-Enabling project and its objectives. The primary purpose of
the presentation is technical and thus it focuses on the technical aspects defined in the e-Enabling Technical Architecture. The
architecture is presented at the reference level and is mapped to the 787 airplane implementation. GoldCare environment is described
and is used as an example of the full potential of the current e- Enabling technical architecture. The architecture is presented at the
reference level and is mapped to the 787 airplane implementation. GoldCare environment is described and is used as an example of
the full potential of the e-Enabling.

Rick Wilber came to Boeing in 1986 from US Air Force as a Captain, where he had been leading the software development for the
LANTIRN night attack system. Prior to that he flew F-111D aircraft and functioned as the 27th Tactical Fighter Wingls Computer
Officer. Rick was well suited to the computer and software assignments in the USAF due to his B.S. Degree in Computer Science
from Brigham Young University in Provo, Utah in 1980; and his Masters of Science in Computer Science from Wright State
University in Dayton, Ohio in 1986. Also, Rick spent his first year out of college working for Texas Instruments on developing
HARM missile software and adapting it for use in surveillance applications such as the Radio Frequency Targeting and Acquisition
(RFTS) program. Rick spent hisfirst 12 years at Boeing developing advanced military systems related to aircraft and space platforms,
leveraging emerging artificia intelligence and dynamic programming technologies. His primary emphasis was on automated mission
management and enhanced crew situation awareness and management. He worked on programs for the B-1B mission management, B-
52 sensor fusion project, A-7 and F-117 mission planning, AWACS controls and displays, Army field surveillance for the U-2 and
reconnaissance satellites. Rick transitioned into commercial development activities addressing areas of mathematically and logically
complex areas in communications, satellite payload design, satellite resource management and overall system mission management.






