
Preface

Human problem solving in many fields is based on extensive experience. A
long time ago, business organizations recognized the concrete value of knowl-
edge, but only recently have they started to systematically introduce mea-
sures to grow, capture, explore, and maintain their knowledge. The inter-
disciplinary research field that deals with these issues is called knowledge
management.

Experience management is a special kind of knowledge management that
is limited to the management of experience. Experience is valuable, stored,
specific knowledge that was acquired by a problem-solving agent in a problem-
solving situation. Today it is recognized that experience covers large portions
of the knowledge in an organization that need to be managed and reused in
a systematic manner.

From the computer science point of view, artificial intelligence provides
methods for experience representation and experience processing. Case-based
reasoning, which has been an active research and application field for the past
20 years, addresses these issues in particular. With the recently growing im-
portance of knowledge-management applications, the case-based reasoning
branch providing appropriate methods is raising increasing attention. At the
same time the former frontiers to related areas such as machine learning, in-
formation theory, organizational learning, or process modeling have started
to vanish. Moreover, Web technologies are playing an important role in expe-
rience management. They provide the connectivity that is required to share
experiences. Although the Internet is primarily a new medium, it enables the
development of new applications implementing services that support humans
during different kinds of complex problem solving.

Content of This Book

This book primarily addresses the computer science view of experience man-
agement and presents methods for building experience-management software
systems. However, managerial and organizational issues involved when im-
plementing an experience-management system in an organization are also
touched on.
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Starting from the requirements of complex problem solving the main
conceptual questions for experience management are identified and an
experience-management framework is proposed. Following the structure of
this framework, the theoretical foundations for experience management are
laid down. To this end, a large body of principal methods for experience rep-
resentation and reasoning with experience are analyzed and presented for the
first time in a unified and concise terminology. This can be considered the
theory of experience-management technology.

Furthermore, the process of application development is highlighted,
pointing out successful practically proven ways of obtaining and operating
experience-management applications. In this way the theory is put into indus-
trial practice. Three divergent and significant application areas are discussed
in detail in this book: electronic commerce, diagnosis of complex technical
equipment, and electronic design reuse. For each area, a specialized architec-
ture for implementing experience-management applications is described and
assessments of the effectiveness of fielded example applications are presented.
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want to thank Prof. Dr. Pádraig Cunningham and Prof. Dr. David Leake for
many discussions at various locations and particularly for acting as external
reviewers for the Habilitation thesis and for providing valuable feedback on
the manuscript.

Many of the results presented in this book emerged in the context of the
funded projects I was involved in or for which I was responsible. Funding
for these projects came from the European Commission, the German “Fed-
eral Ministry for Education and Research” (BMBF) and from the “Stiftung
Rheinland-Pfalz für Innovation”. I want to thank the former members of the
project teams at the University of Kaiserslautern, particularly PD Dr. Klaus-
Dieter Althoff, Dr. Peter Oehler, Sascha Schmitt, Armin Stahl, Ivo Vollrath,
Dr. Stefan Wess, and Dr. Wolfgang Wilke. For recent results in the current
projects, I want to thank the members of my research group at the Univer-
sity of Hildesheim, particularly Kerstin Maximini, Rainer Maximini, Martin
Schaaf, Marco Spinelli, and Alexander Tartakovski.



Preface VII

Several people from the commercial and academic project partners Daim-
lerChrysler, empolis (formerly known as tec:inno), IMS MAXIMS (formerly
known as IMS), Kaidara (formerly known as Acknosoft), Trinity College
Dublin, and University College Dublin also contributed important ideas
during numerous workshops and conferences, project meetings, and infor-
mal events. Some of the results collected in this book (particularly those
from the reported applications) were achieved by the commercial part-
ners, doing the hard work of application development and evaluation. In
particular, I want to thank Dr. Eric Auriol, Martin Bräuer, Sean Breen,
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