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Preface

The biennial PAKM Conference Series offers a communication platform and
meeting ground for practitioners and researchers involved in developing and
deploying advanced business solutions for the management of knowledge in or-
ganizations. PAKM is a forum for people to share their views, exchange ideas,
develop new insights, and envision completely new kinds of knowledge manage-
ment solutions.

PAKM 2006, the Sixth International Conference on Practical Aspects of
Knowledge Management, was held again in Vienna. It was a milestone for two
reasons: First, it marked an anniversary — 10 years of PAKM conferences. The
first conference was held in Basel, Switzerland, in 1996, followed by the confer-
ences in 1998 and 2000, in Basel as well. After that PAKM moved to Vienna
where it was held in 2002, 2004, and 2006.

Secondly, from now on PAKM will be “on tour”: It will be organized by
different people and be hosted at different places all over the world. The PAKM
Steering Committee will be responsible for selecting the conference chairs and
the conference locations. The Steering Committee will also be responsible for
the direction the PAKM conferences will take and will ensure their continuing
high quality.

For this year’s conference we received 123 submissions from 30 countries.
Based on the reviews by the members of the Program Committee and the ad-
ditional reviewers, 29 papers were selected. They cover a great variety of ap-
proaches to knowledge management, which tackle the topic from many different
angles. It is this very diversity that makes PAKM unique, while at the same time
focussing on the one issue of managing knowledge within organizations.

Many people were involved in setting up PAKM 2006. We would like to
express our warm thanks to everybody who contributed to making it a success.
First of all, this includes all the authors who submitted a paper to the review
process, the members of the Program Committee and the additional reviewers
who made such an effort to select the best papers and to ensure a high-quality
program. Our thanks also go to Xiulian Benesch, who was responsible for all
the organizational work and the University of Vienna for providing an excellent
environment for the conference.

November 2006 Ulrich Reimer
Dimitris Karagiannis



Organization

Program Chairs

Ulrich Reimer, University of Applied Sciences, St. Gallen, Switzerland
Dimitris Karagiannis, University of Vienna, Austria

Program Committee

Irma Becerra-Fernandez, Florida International University, USA
Xavier Boucher, Ecole des Mines de St. Etienne, France

John Davies, British Telecom, UK

Kemal A. Delic, Hewlett-Packard, France

Juan Manuel Dodero, University Carlos III Madrid, Spain
Johann Eder, University of Vienna, Austria

Joaquim Filipe, Escola Superior de Tecnologia Setubal, Portugal
Thomas Fischer, DITF Denkendorf, Germany

Naoki Fukuta, Shizuoka University, Japan

Aldo Gangemi, ISTC, Italy

Ulrich Geske, Fraunhofer Gesellschaft FIRST, Germany
Enrico Giunchiglia, Universita di Genova, Italy

Norbert Gronau, University of Potsdam, Germany

Knut Hinkelmann, University of Applied Sciences Nordwestschweiz, Switzerland
Hans Hinterhuber, University of Innsbruck, Austria

Achim Hoffmann, University of New South Wales, Australia
Byeong Ho Kang, University of Tasmania, Australia

Noriaki Izumi, AIST, Japan

Manfred Jeusfeld, University of Tilburg, Netherlands

Iluju Kiringa, University of Ottawa, Canada

Niklaus Klaentschi, EMPA, Switzerland

Edith Maier, University of Applied Sciences St. Gallen, Switzerland
Vladimir Marik, Czech Technical University, Czech Republic
Frank Maurer, University of Calgary, Canada

Hermann Maurer, Technical University of Graz, Austria
Heinrich Mayr, University of Klagenfurt, Austria

Michele Missikoff, Italian National Research Council, Italy
Katharina Morik, University of Dortmund, Germany

Nicos Mylonopoulos, ALBA, Greece

Alun Preece, University of Aberdeen, UK

Peter Reimann, University of Sydney, Australia

Debbie Richards, Macquarie University, Australia

Bodo Rieger, University of Osnabrueck, Germany



VIII Organization

Marcin Sikorski, Gdansk University of Technology, Poland
Marcus Spies, Munich University, Germany

Steffen Staab, University of Koblenz-Landau, Germany
Rudi Studer, University of Karlsruhe, Germany

Ulrich Thiel, Fraunhofer Gesellschaft, Germany

A Min Tjoa, Technical University of Vienna, Austria
Klaus Tochtermann, I-Know Center Graz, Austria

Robert Trappl, Medical University of Vienna, Austria
Eric Tsui, Hong Kong Polytechnic University, China
Roland Wagner, Johannes Kepler University Linz, Austria
Fritjof Weber, EADS |, Germany

Mary-Anne Williams, University of Technology Sidney, Australia
Takahira Yamaguchi, Keio University, Japan

Additional Reviewers

Anupriya Ankolekar
Richard Arndt

G. Barchiesi
Martine Collard
Olivier Corby
Klaas Dellschaft
Timm Euler
Daniela Feldkamp
Thomas Franz
Olaf Goerlitz
Arvind Gudi
Hans-Jorg Happel
Benjamin Johnston
Ingo Mierswa
Antonio De Nicola
Simon Nikles
Valentina Presutti
Jose Rocha,
Carsten Saathoff
Federica Schiappelli
Sergej Sizov

Max Volkel
Johanna Voelker
Valentin Zacharias



Lecture Notes in Artificial Intelligence (LNAI)

Vol. 4333: U. Reimer, D. Karagiannis (Eds.), Practi-
cal Aspects of Knowledge Management. XI, 337 pages.
2006.

Vol. 4304: A. Sattar, B.-H. Kang (Eds.), Al 2006: Ad-
vances in Artificial Intelligence. XXVII, 1303 pages.
2006.

Vol. 4293: A. Gelbukh, C.A. Reyes-Garcia (Eds.), MI-
CAI 2006: Advances in Artificial Intelligence. XX VIII,
1232 pages. 2006.

Vol. 4289: M. Ackermann, B. Berendt, M. Grobelnik, A.
Hotho, D. Mladeni¢, G. Semeraro, M. Spiliopoulou, G.
Stumme, V. Svatek, M. van Someren (Eds.), Semantics,
Web and Mining. X, 197 pages. 2006.

Vol. 4285: Y. Matsumoto, R. Sproat, K.-F. Wong, M.
Zhang (Eds.), Computer Processing of Oriental Lan-
guages. XVII, 544 pages. 2006.

Vol. 4274: Q. Huo, B. Ma, E.-S. Chng, H. Li (Eds.), Chi-
nese Spoken Language Processing. XXIV, 805 pages.
2006.

Vol. 4265: L. Todorovski, N. Lavra¢, K.P. Jantke (Eds.),
Discovery Science. XIV, 384 pages. 2006.

Vol. 4264: ] .L. Balcazar, PM. Long, F. Stephan (Eds.),
Algorithmic Learning Theory. XIII, 393 pages. 2006.

Vol. 4259: S. Greco, Y. Hata, S. Hirano, M. Inuiguchi,
S. Miyamoto, H.S. Nguyen, R. Stowiriski (Eds.), Rough
Sets and Current Trends in Computing. XXII, 951 pages.
2006.

Vol. 4253: B. Gabrys, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part III. XXXII, 1301 pages. 2006.

Vol. 4252: B. Gabrys, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part II. XXXIII, 1335 pages. 2006.

Vol. 4251: B. Gabrys, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part I. LXVI, 1297 pages. 2006.

Vol. 4248: S. Staab, V. Svitek (Eds.), Managing Knowl-
edge in a World of Networks. XIV, 400 pages. 2006.

Vol. 4246: M. Hermann, A. Voronkov (Eds.), Logic
for Programming, Artificial Intelligence, and Reasoning.
XII1, 588 pages. 2006.

Vol. 4223: L. Wang, L. Jiao, G. Shi, X. Li, J. Liu (Eds.),
Fuzzy Systems and "'Knowledge Discovery. XXVIII,
1335 pages. 2006.

Vol. 4213: J. Fiirnkranz, T. Scheffer, M. Spiliopoulou
(Eds.), Knowledge Discovery in Databases: PKDD
2006. XXII, 660 pages. 2006.

Vol. 4212: J. Fiirnkranz, T. Scheffer, M. Spiliopoulou
(Eds.), Machine Learning: ECML 2006. XXIII, 851
pages. 2006.

Vol. 4211: P. Vogt, Y. Sugita, E. Tuci, C.L. Nehaniv
(Eds.), Symbol Grounding and Beyond. VIII, 237 pages.
2006.

Vol. 4203: F. Esposito, Z.W. Rag, D. Malerba, G. Semer-
aro (Eds.), Foundations of Intelligent Systems. XVIII,
767 pages. 2006.

Vol. 4201: Y. Sakakibara, S. Kobayashi, K. Sato, T.
Nishino, E. Tomita (Eds.), Grammatical Inference: Al-
gorithms and Applications. XII, 359 pages. 2006.

Vol. 4200: LLE.C. Smith (Ed.), Intelligent Computing in
Engineering and Architecture. XIII, 692 pages. 2006.

Vol. 4198: O. Nasraoui, O. Zaiane, M. Spiliopoulou, B.
Mobasher, B. Masand, P.S. Yu (Eds.), Advances in Web
Mining and Web Usage Analysis. IX, 177 pages. 2006.

Vol. 4196: K. Fischer, L.J. Timm, E. André, N. Zhong
(Eds.), Multiagent System Technologies. X, 185 pages.
2006.

Vol. 4188: P. Sojka, I. Kopecek, K. Pala (Eds.), Text,
Speech and Dialogue. XV, 721 pages. 2006.

Vol. 4183: J. Euzenat, J. Domingue (Eds.), Artificial
Intelligence: Methodology, Systems, and Applications.
XI1I1, 291 pages. 2006.

Vol. 4180: M. Kohlhase, OMDoc — An Open Markup
Format for Mathematical Documents [version 1.2]. XIX,
428 pages. 2006.

Vol. 4177: R. Marin, E. Onaindia, A. Bugarin, J. Santos
(Eds.), Current Topics in Artificial Intelligence. XV, 482
pages. 2006.

Vol. 4160: M. Fisher, W. van der Hoek, B. Konev, A.
Lisitsa (Eds.), Logics in Artificial Intelligence. XII, 516
pages. 2006.

Vol. 4155: O. Stock, M. Schaerf (Eds.), Reasoning, Ac-
tion and Interaction in AI Theories and Systems. X VIII,
343 pages. 2006.

Vol. 4149: M. Klusch, M. Rovatsos, T.R. Payne (Eds.),
Cooperative Information Agents X. XII, 477 pages.
2006.

Vol.4140:].S. Sichman, H. Coelho, S.0. Rezende (Eds.),
Advances in Artificial Intelligence - IBERAMIA-SBIA
2006. XXIII, 635 pages. 2006.

Vol. 4139: T. Salakoski, F. Ginter, S. Pyysalo, T.
Pahikkala (Eds.), Advances in Natural Language Pro-
cessing. XVI, 771 pages. 2006.

Vol. 4133: J. Gratch, M. Young, R. Aylett, D. Ballin,
P. Olivier (Eds.), Intelligent Virtual Agents. XIV, 472
pages. 2006.

Vol. 4130: U. Furbach, N. Shankar (Eds.), Automated
Reasoning. XV, 680 pages. 2006.



Vol. 4120: J. Calmet, T. Ida, D. Wang (Eds.), Artificial In-
telligence and Symbolic Computation. XIII, 269 pages.
2006.

Vol. 4114: D.-S. Huang, K. Li, G.W. Irwin (Eds.), Com-
putational Intelligence, Part II. XXVII, 1337 pages.
2006.

Vol. 4108: J.M. Borwein, W.M. Farmer (Eds.), Mathe-
matical Knowledge Management. VIII, 295 pages. 2006.

Vol. 4106: T.R. Roth-Berghofer, M.H. Goker, H.A.
Giivenir (Eds.), Advances in Case-Based Reasoning.
XIV, 566 pages. 2006.

Vol. 4099: Q. Yang, G. Webb (Eds.), PRICAI 2006:
Trends in Artificial Intelligence. XXVIII, 1263 pages.
2006.

Vol. 4095: S. Nolfi, G. Baldassarre, R. Calabretta, J.C.T.
Hallam, D. Marocco, J.-A. Meyer, O. Miglino, D. Parisi
(Eds.), From Animals to Animats 9. XV, 869 pages. 2006.
Vol. 4093: X. Li, O.R. Zaiane, Z. Li (Eds.), Advanced
Data Mining and Applications. XXI, 1110 pages. 2006.
Vol. 4092: J. Lang, F. Lin, J. Wang (Eds.), Knowledge
Science, Engineering and Management. XV, 664 pages.
2006.

Vol. 4088: Z.-Z. Shi, R. Sadananda (Eds.), Agent Com-
puting and Multi-Agent Systems. XVII, 827 pages.
2006.

Vol. 4087: E. Schwenker, S. Marinai (Eds.), Artificial
Neural Networks in Pattern Recognition. IX, 299 pages.
2006.

Vol. 4068: H. Schirfe, P. Hitzler, P. @hrstrgm (Eds.),
Conceptual Structures: Inspiration and Application. XI,
455 pages. 2006.

Vol. 4065: P. Perner (Ed.), Advances in Data Mining. XI,
592 pages. 2006.

Vol. 4062: G. Wang, J.F. Peters, A. Skowron, Y. Yao
(Eds.), Rough Sets and Knowledge Technology. XX, 810
pages. 2006.

Vol. 4049: S. Parsons, N. Maudet, P. Moraitis, I. Rahwan
(Eds.), Argumentation in Multi-Agent Systems. XIV,
313 pages. 2006.

Vol. 4048: L. Goble, J.-].C.. Meyer (Eds.), Deontic Logic
and Artificial Normative Systems. X, 273 pages. 2006.
Vol. 4045: D. Barker-Plummer, R. Cox, N. Swoboda
(Eds.), Diagrammatic Representation and Inference. XII,
301 pages. 2006.

Vol. 4031: M. Ali, R. Dapoigny (Eds.), Advances in Ap-
plied Artificial Intelligence. XXIII, 1353 pages. 2006.
Vol. 4029: L. Rutkowski, R. Tadeusiewicz, L.A. Zadeh,
J.M. Zurada (Eds.), Artificial Intelligence and Soft Com-
puting — ICAISC 2006. XXI, 1235 pages. 2006.

Vol. 4027: H.L. Larsen, G. Pasi, D. Ortiz-Arroyo, T. An-
dreasen, H. Christiansen (Eds.), Flexible Query Answer-
ing Systems. XVIII, 714 pages. 2006.

Vol. 4021: E. André, L. Dybkjar, W. Minker, H. Neu-
mann, M. Weber (Eds.), Perception and Interactive Tech-
nologies. XI, 217 pages. 2006.

Vol. 4020: A. Bredenfeld, A. Jacoff, I. Noda, Y. Takahashi
(Eds.), RoboCup 2005: Robot Soccer World Cup IX.
XVII, 727 pages. 2006.

X444 0o7

Vol. 4013: L. Lamontagne, M. Marchand (Eds.), Ad-
vances in Artificial Intelligence. XIII, 564 pages. 2006.

Vol. 4012: T. Washio, A. Sakurai, K. Nakajima, H.
Takeda, S. Tojo, M. Yokoo (Eds.), New Frontiers in Ar-
tificial Intelligence. XIII, 484 pages. 2006.

Vol. 4008: J.C. Augusto, C.D. Nugent (Eds.), Designing
Smart Homes. XI, 183 pages. 2006.

Vol. 4005: G. Lugosi, H.U. Simon (Eds.), Learning The-
ory. XI, 656 pages. 2006.

Vol. 3978: B. Hnich, M. Carlsson, F. Fages, F. Rossi
(Eds.), Recent Advances in Constraints. VIIIL, 179 pages.
2006.

Vol. 3963: O. Dikenelli, M.-P. Gleizes, A. Ricci (Eds.),
Engineering Societies in the Agents World VI. XII, 303
pages. 2006.

Vol. 3960: R. Vieira, P. Quaresma, M.d.G.V. Nunes, N.J.
Mamede, C. Oliveira, M.C. Dias (Eds.), Computational
Processing of the Portuguese Language. XII, 274 pages.
2006.

Vol. 3955: G. Antoniou, G. Potamias, C. Spyropoulos, D.
Plexousakis (Eds.), Advances in Artificial Intelligence.
XVII, 611 pages. 2006.

Vol. 3949: F.A. Savaci (Ed.), Artificial Intelligence and
Neural Networks. X, 227 pages. 2006.

Vol. 3946: T.R. Roth-Berghofer, S. Schulz, D.B. Leake
(Eds.), Modeling and Retrieval of Context. XI, 149
pages. 2006.

Vol. 3944: J. Quifionero-Candela, I. Dagan, B. Magnini,
F. d’Alché-Buc (Eds.), Machine Learning Challenges.
XII1, 462 pages. 2006.

Vol. 3937: H. La Poutré, N.M. Sadeh, S. Janson (Eds.),
Agent-Mediated Electronic Commerce. X, 227 pages.
2006.

Vol. 3932: B. Mobasher, O. Nasraoui, B. Liu, B. Masand
(Eds.), Advances in Web Mining and Web Usage Anal-
ysis. X, 189 pages. 2006.

Vol. 3930: D.S. Yeung, Z.-Q. Liu, X.-Z. Wang, H. Yan
(Eds.), Advances in Machine Learning and Cybernetics.
XXI, 1110 pages. 2006.

Vol. 3918: W.-K. Ng, M. Kitsuregawa, J. Li, K. Chang
(Eds.), Advances in Knowledge Discovery and Data
Mining. XXIV, 879 pages. 2006.

Vol. 3913: O. Boissier, J. Padget, V. Dignum, G. Linde-
mann, E. Matson, S. Ossowski, J.S. Sichman, J. Vzquez-
Salceda (Eds.), Coordination, Organizations, Institu-
tions, and Norms in Multi-Agent Systems. XII, 259
pages. 2006.

Vol. 3910: S.A. Brueckner, G.D.M. Serugendo, D. Hales,
F. Zambonelli (Eds.), Engineering Self-Organising Sys-
tems. XII, 245 pages. 2006.

Vol. 3904: M. Baldoni, U. Endriss, A. Omicini, P. Torroni
(Eds.), Declarative Agent Languages and Technologies
I11. XII, 245 pages. 2006.

Vol. 3900: F. Toni, P. Torroni (Eds.), Computational
Logic in Multi-Agent Systems. X VII, 427 pages. 2006.
Vol. 3899: S. Frintrop, VOCUS: A Visual Attention Sys-

tem for Object Detection and Goal-Directed Search.
X1V, 216 pages. 2006.



Table of Contents

Web Service Based Business Processes Automation Using Semantic
Personal Information Management Systems — The Semantic

Tife Case rme smsan ot amsm: SHRs 0 @B B EBIEE (R MR AN B CHIHELD:H

Amin Anjomshoaa, Tho Manh Nguyen, Ferial Shayeganfar,
A Min Tjoa

Activation of Knowledge in an Integrated Business Process

Support/Knowledge Management System ............................

Ilia Bider, Lena Johansson, Erik Perjons, Alexey Striy

Innovation Management in a Multi-national Corporation’s Subsidiary

of Ireland’s Evolving Knowledge Economy............................

Gabriel J. Costello, Brian Donnellan, Michael L. Ginn,
Colm Rochford, Eoin Whelan, Susanna Xu

Ontology-Based Business Knowledge for Simulating Threats

t0 Corporate ASSEtS . ..ottt e

Andreas Fkelhart, Stefan Fenz, Markus D. Klemen, A Min Tjoa,
Edgar R. Weippl

Knowledge Work Productivity: Where to Start .......................

Sebastian Eschenbach, Doris Riedl, Bettina Schauer

Taba Workstation: Supporting Technical Solution Through Knowledge

Management of Design Rationale ......... ... .. . ... . ... ... ...

Sdavio Figueiredo, Gleison Santos, Mariano Montoni,
Ana Regina Rocha, Andréa Barreto, Ahilton Barreto,
Analia Ferreira

Extraction and Analysis of Knowledge Worker Activities on Intranet . ...

Peter Géczy, Noriaki [zumi, Shotaro Akaho, Koiti Hasida

Knowledge Sharing to Support Collaborative Engineering at PLM

Environment . ... ...

David Guerra-Zubiaga, Laurent Donato, Ricardo Ramirez,
Manuel Contero

Knowledge Management Systems and Organizational Change

Management: The Case of Siemens ShareNet .........................

Hauke Heier, Susanne Strahringer

73



X Table of Contents

Measuring Business Feedback Cycles as Enhancement of the Support
Knowledge Engineering Process ... ..........c. i, 106
Alexander Holland, Madjid Fathi

DKOMP: A Peer-to-Peer Platform for Distributed Knowledge
INIETEEETCIIE 1 55c, e eves 1555, 155,10 515 somonsscon o Lo 818 ) 5 i amencarsom 0 5199 & 1 119
Vikrant S. Kaulgud, Rahul Dolas

From Design Errors to Design Opportunities Using a Machine
LEarTiiie: APPTORCHas: o008 5 s o 5105 2018 108 HE 5 5500 508 518 5 D85S Bin Sre #1857 £ 131
Sanghee Kim

Text Mining Through Semi Automatic Semantic Annotation ........... 143
Nadzeya Kiyavitskaya, Nicola Zeni, Luisa Mich, James R. Cordy,
John Mylopoulos

Extended Ontological Model for Distance Learning Purpose ............ 155
Emma Kushtina, Przemystaw Roézewski, Oleg Zaikin

A Peer-to-Peer Virtual Office for Organizational Knowledge

Mamagement o sesse nmms s 50558 0 550605 Hans e 65 e B S fa m s memns 487 @6 166
Enrico Le Coche, Carlo Mastroianni, Giuseppe Pirro,
Massimo Ruffolo, Domenico Talia

Mining and Supporting Task-Stage Knowledge: A Hierarchical
Clustering Technique .. ...t i 178
Duen-Ren Liu, I-Chin Wu, Wei-Hsiao Chen

Towards a Process Model for Identifying Knowledge-Related Structures
in Product Data ........ .. 189
Christian Liitke Entrup, Thomas Barth, Walter Schafer

Common Knowledge Based Access to Disparate Semantic Spaces:
The Ontology Switching Approach ................. ... ... ........... 201
Thomas Mandl, Christa Womser-Hacker

A Meta-Model for Intellectual Capital Reporting...................... 213
Martin Nemetz

Assessment of Effective Utilization of KM Technologies as a Function
of Organizational Culture ......... ... . ... ... ... 224
Heejun Park, Duke H. Jeong

Structured Knowledge Transfer in Small and Medium Sized
EtOTDIISER 5w ums o5 @ms 05 & 5 806565 18 508 816 B 5 150 4 503 8BS I8 03 &k o e i 63 234
Tanja Peherstorfer, Bernhard Schmiedinger



Table of Contents

How to Transfer a Knowledge Management Approach
to an Organization — A Set of Patterns and Anti-patterns ..............
Anne Persson, Janis Stirna

Developing a Model for Linking Knowledge Management Systems
and Intellectual Capital Measurement ...............................
Madrio Paulo Pinto, Maria Filomena Lopes, Maria Paula Morais

Synergizing Standard and Ad-Hoc Processes..........................
Andreas S. Rath, Mark Kroll, Keith Andrews, Stefanie Lindstaedt,
Michael Granitzer, Klaus Tochtermann

Increasing Search Quality with the Semantic Desktop in Proposal
Development . ..... ...
Mark Siebert, Pierre Smits, Leo Sauermann, Andreas Dengel

Managing Many Web Service Compositions by Task Decomposition

and Service Quality Evaluation ........... ... ... ... ... ... .. ... ......
Yuya Takabayashi, Harutaka Niwa, Mitsuharu Taneda,
Naoki Fukuta, Takahira Yamaguchi

Towards an Ontology for Knowledge Management in Communities

of Practice .. ... ..
Géraldine Vidou, Rose Dieng-Kuntz, Adil El Ghali,
Christina Evangelou, Alain Giboin, Amira Tifous,
Stéphane Jacquemart

Designing a Knowledge Management Approach for the CAMRA
Community of Science ... .......... ... ...
Rosina O. Weber, Marcia L. Morelli, Michael E. Atwood,
Jason M. Proctor

Knowledge Management for a Large Service-Oriented Corporation . .....

Sylvia C. Wong, Richard M. Crowder, Nigel R. Shadbolt,
Gary B. Wills

Author Index . ... ... . .. .

XI



Web Service Based Business Processes Automation
Using Semantic Personal Information Management
Systems — The Semantic Life Case

Amin Anjomshoaa, Tho Manh Nguyen, Ferial Shayeganfar, and A Min Tjoa

Institute of software technology and Interactive Systems
Vienna University of Technology

Favoritenstrasse 9-11, 1040 Vienna, Austria
{andjomshoaa, tho, ferial, amin}@ifs.tuwien.ac.at
http://www.ifs.tuwien.ac.at

Abstract. Business today is the crossing point of information which are origi-
nated or deducted from different information resources. The process of as-
sembling pieces of functionality into complex business processes very often
necessarily involves human interaction which in turn heavily depends on en-
vironment and domain-specific Knowledge.

This paper deals with the use of Personal Information Management Systems
and Semantic Web technology as enabler of business processes to realize the
auto-interaction of customized processes, resources and events. Using an ap-
proach to integrate Semantic Filters in the proposed “business pipelines”, it is
possible to address the most important issues of Process Integration and Process
Automation.

The paper presents the SemanticLIFE research project and its applications in
the tourism domain for business process automation by providing semantics for
business pipelines and localization of process pipelines based on the semantics
of Personal Information of potential clients. We will also provide a solution for
automatic service orchestration of semantic services as semantic pipelines. Fi-
nally, we propose the Semantic Ranking model to evaluate the Semantic Match-
ing in a typical tourism recommendation scenario.

1 Introduction

The fast growth of the World Wide Web and the emerging pervasiveness of digital
technologies within our information society have significantly revolutionized business
transactions, trade and communication between people and organizations. [3].Besides
the augmentation effect, business-related information is characterised by the fact that
it also originates from heterogeneous sources and get more and more complex in
structure, semantic and communication standard. Therefore, mastering heterogeneity
becomes a more and more challenging issue for research in the area of Business Proc-
ess Management. This challenge involves all facets of process integration, composi-
tion, orchestration, and automation amongst heterogeneous systems.

Web services [9], built on top of existing Web protocols and open XML standards,
recently emerge as a systematic and extensible framework for application-to-application

U. Reimer and D. Karagiannis (Eds.): PAKM 2006, LNAI 4333, pp. 1 -12,2006.
© Springer-Verlag Berlin Heidelberg 2006



2 A. Anjomshoaa et al.

interaction. Web services allow automatic and dynamic interoperability between sys-
tems to accomplish business tasks. However, due to the lack of the explicit semantic
context, the process of assembling “pieces of functionality” into complex business proc-
esses is still unthinkable without significant human involvement.

Semantic Web [4] ,another emerging technology, is being increasingly applied in a
large spectrum of applications in order to support diversified knowledge processing
by machines. It is a paradigm shift to fulfil the goal of enabling machines to “inter-
pret" and automatically process the data available on the Web. It has been applied in
a variety of application-domains such as knowledge management, e-commerce,
healthcare, e-government, data and services integration, searching, and so on.

In SemanticLIFE project [2], we use the Semantic Web technology to build up a
long-term ontological Personal Information Management (PIM) system with the aim
of creating a semantic repository of all personal data from a variety of sources like
emails, contacts, running processes, web browsing history, calendar appointments,
chat Sections, and other documents. This PIM system acts as a digital memory and
provides the “personal profile” for acquired persons.

To our understanding, Web Service and Semantic Web technology are two sides of
the same coin which could enable the automation and integration of business proc-
esses. Business services are implemented and distributed as web services. With the
Semantic information (in our case: personal profile information), it is possible to
automatically select customized (web) services, orchestrate them into one complex
process and to finally execute the combined process. An example of such orchestra-
tion process automation is the Tourist Plan Recommender described in Section 4.

The remainder of the paper is organized as follows. Section 2 briefly reviews the
state of the art of Recommender Systems. The SemanticLIFE project with its com-
plete plug-in architecture is described in Section 3. Section 4 presents the integration
of SemanticLIFE components with Business Process Execution Language for Web
Services (BPEL4WS) standard. The Tourist Plan Recommender and its business pipe-
lines are described in Section 5. In Section 6, we describe the Semantic Ranking
method including the Frequency Ranking and Relevance Ranking. Finally, Section 7
concludes the paper with some evaluation discussion and sketch of future work.

2 Recommender Systems: The State of Art

Recommendations systems in the context of travel and tourism became increasingly
important since the amount of available information is exploding and users are not
always experienced in processing the multitude of information resources. Recom-
mender systems are commonly viewed in the e-commerce domain as applications that
are exploited to suggest products and provide consumers with information to facilitate
their decision-making processes [13]. They can be classified into the following three
types: (1) collaborative-filtering or social-filtering; (2) content-based and (3) knowl-
edge-based [5].

Amazon can be considered as a very popular example of a collaborative-based
filter. It collects user ratings on currently proposed products and/or previously
purchased items to infer the similarity between users.
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In content-based filtering, the user expresses needs and preferences on a set of at-
tributes and the system retrieves the items that match the preferences. New Dudes can
serve as an example for a content-based recommendation approach.

The knowledge-based recommender uses knowledge about users and products to
build up a recommendation. It integrates both content-based and collaborative-
based techniques. Knowledge-based recommender could be based on case based
reasoning (CBR) [11]. CBR is a problem solving technology that faces the new
problem or situation by first looking back into the past, already solved similar case
and use it to solve the present problem. Triplehop’s TripMatcher (www.
ski-europe.com) and VacationCoach’s expert advice platform, Me-Print (used by
travelocity.com) are examples of most successful CBR recommendation e-
commerce sites [11].

Tourist recommender research efforts are conducted by many universities and or-
ganizations due to the necessity of packaging different tourism services for the user
(e.g. flight services, car-rentals, hotel accommodation, cultural events etc.). The
eCommerce and Tourism Research Laboratory (¢CTRL) proposes DieToRecs [10] as
a web-based recommendation system that will aid the tourist destination selection
process and attempts to accommodate individual preferences. Trip@dvice [7] is an-
other successful eCTRL project, which assists e-travellers in their search for tourism
products on the internet. ITR [12]-Intelligence Travel Recommender- integrates case-
based reasoning with interactive query management.

L. Ardissono et al. [8] propose Seta2000, an infrastructure for developing personal-
ized recommender systems. They also proposed INTRIGUE [6], a recommendation
technique which takes into account the characteristics of the group of participants and
addresses possibly conflicting preferences within the group.

So far, most of the existing Recommender systems use traditional methods based
on machine learning or case-based reasoning (CBR) techniques to issue the deduced
recommendations. Most of them request the user to specify his/her interests and pref-
erences to build up the user profile. Very few of them could “remember” the user
behaviour or interest, even though some click stream analysis systems [14] keep the
(short term) history of user’s behaviour.

3 SemanticLIFE

SemanticLIFE [2], developed using the Eclipse Rich Client Platform (Eclipse RCP),
is designed to store, manage and retrieve the lifetime’s information entities of indi-
viduals using ontologies. It enables the acquisition and storage of data, giving annota-
tions and retrieval of personal resources such as email messages, browsed web pages,
phone calls, images, contacts. The ultimate goal of the project is to build a Personal
Information Management system over a Human Lifetime using ontologies as a basis
for the representation of its content. . Fig. 1 shows the basic components of Semanti-
cLIFE. The dotted boxes denote the significant plug-ins of the use cases proposed in
this paper.
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Fig. 1. SemanticLIFE System Architecture

Ontologies

3.1 SemanticLIFE User Profile

A plug-in is developed to import the Google Desktop’s captured entities into Seman-
ticLIFE’s repository where they are ontologically stored in RDF metadata framework.
This will then facilitate semantic meaningful queries, life trails, ranking and process-
ing of life events. The user profile will be partly shaped from this activity logs. User
demographics, user interests, contacts could be considered as the static part of the
profile. These data will be gradually elaborated and enriched either by automatic or
by manual annotation and additions. Fig. 2 shows a fragment of the user model used
in the SemanticLIFE system.

This schema helps the system to create a matching behaviour model for user and
enhance the user modelling in the following ways:

1. User will have a unique profile that can be reused for many business processes.

2. User model is dynamic and will be adjusted based on the long term user interac-
tions. This approach gains advantages compared with the click-tracking mecha-
nism that captures the user interactions for a limited period on a few web pages.

3.2 SemanticLIFE’s Plugins
SemanticLIFE is built upon on several plug-ins components which communicate via

the messaging and collaboration component. Message Bus, Web Service and Pipeline
plug-ins are the fundamental plug-ins support the communication framework.
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Fig. 2. User Model Ontology

Message Bus plug-in manages all information exchanges between the Semanti-
cLIFE processes. This plug-in supplies also a level of abstraction between system
services by providing an transparent, uniform access interface to all services.

With Web Service plug-in (Fig. 3), Web Services can be plugged at anytime to
the SemanticLIFE system by locating the corresponding configurations (WSDL
file’s url). More importantly, the plug-in supports capturing service’s semantic
which is used in both “locating appropriate services” and “ranking the competitor
services” tasks. The service’s semantic, defined in OWL-S standard, [15] describes
the functions of the service in terms of the transformation effected by the accordant
service. It also specifies required inputs, pre-condition to invoke a service, the
generated outputs, and the expected effects that result from the execution of the
service.

The Web service plug-in offers the following three categories of services:

¢ Service-finder service: Finds the appropriate services for a specific request. The
return-value is a list of services ranked by the user preference or by the semantic
ranking of services (based on the user profile and SemanticLIFE items).

¢ Service-invocation service: Invokes the requested service using the SemanticLIFE
platform specifications. The invocation mechanism may call an internal pipeline,
an internal service or an external web service.

e Semantic-recommender service: Invokes the recommendation pipeline of Seman-
ticLIFE for a given service. The pipeline in turn will invoke the underlying service,
semantically rank the service-results, provide a ranked list of options for user
choices and finally return the selected item.



