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Preface to the Chinese Edition

Systems engineering is a professional endeavor that leads to the engineer-
ing of a system of humans, organizations and technologies through knowledge
management efforts associated with bringing the perspectives of all stakehold-
ers to the associated issue to bear, such as to enable the appropriate. definition
of the system to be engineered such as to achieve needed capabilities and fulfill
requirements; development of the system through appropriate architecture, de-
sign, and integration efforts; and ultimate deployment of the system in an op-
erational environment and associated maintenance and reengineering of it
throughout a useful lifetime of trustworthy service to these stakeholders.

This definition suggests that there are a number of contemporary needs in
Systems Engineering. It is certainly correct that Systems Engineering is con-
cerned with the architecting, design, and integration of “elements” that,
taken together, comprise the system. These “elements” include human, or-
ganizational and technological elements. They also involve needs to manage
the directional efforts needed to engineer a system, or systems management.
These considerations are much needed as we need to ensure incorporation of
such critical human factors as usability, reliability, training and safety in the
deployed system as well as managing the deployed system itself. We need also
to insure successful organizational integration and interoperability, and de-
ployment for human interaction.

These major needs are much associated with the needs today to de-
velop organizations and to provide for effective knowledge management.
Through appropriate knowledge management we are able to cope both
with the simultaneous needs for depth and breadth in the resolution of
complex issues of large scale and scope. In this way, transdisciplinary
solutions are also transinstitutionality based. Also we are much con-
cerned today with global issues and so transnationality is another basis
for systems engineering.
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This book discusses some of the fundamental and introductory considera-
tions associated with the engineering of large-scale systems, or systems engi-
neering. We begin our effort by first discussing the need for systems engineer-
ing, and then providing several definitions of systems engineering. We next
present a structure describing the systems-engineering process. The result of
this is a life-cycle model for systems engineering processes. This is used to mo-
tivate discussion of the functional levels, or considerations, involved in sys-
tems engineering processes: systems methods and tools; systems methodolo-
gy; and systems management. While there will be a number of discussions
throughout the book on systems engineering lifecycle processes, and systems
management-especially in the first, second, and last chapters-our major focus
is on methods for systems engineering, and on problem solving using a sys-
tems engineering approach.

The major content in the book is that in Chapters 3, 4, and 5. In
these chapters, we present a number of methods appropriate for issue for-
mulation, issue analysis and assessment, and issue interpretation.

This text is written primarily for upper division undergraduate
students in systems engineering, and engineering management. It is al-
so, we believe, useful as an introductory graduate level textbook. It
should also have value for other engineering areas that offer courses in
systems engineering problem solving, systems engineering design, and
systems engineering methods. The book should also be attractive to man-
y in industry concerned with systems engineering andtechnical direction
related efforts. These include professionals in such diversified fields as
project management, software engineering, information systems engi-
neering, manufacturing, and a wealth of other areas.

It is very appropriate that Chinese language efforts in systems engi-
neering be published as this enhances not only the relevance of systems
engineering within China but also the transnational appeal and relevance
of systems engineering. It is especially gratifying to know that this work
has been selected for this translation. The translation editors are much
thanked for their efforts.

Andrew P. Sage

5 March 2006
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