Lecture Notes in Artificial Intelligence 2592

Subseries of Lecture Notes in Computer Science
Edited by J. G. Carbonell and J. Siekmann

Lecture Notes in Computer Science
Edited by G. Goos, J. Hartmanis, and J. van Leeuwen



Springer
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan

Faris

Tokyo



Ryszard Kowalczyk Jorg P. Muller
Huaglory Tianfield Rainer Unland (Eds.)

Agent Technologies,
Infrastructures, Tools,
and Applications

for E-Services

NODe 2002 Agent-Related Workshops
Erfurt, Germany, October 7-10, 2002
Revised Papers

© Springer




Series Editors

Jaime G. Carbonell, Carnegie Mellon University, Pittsburgh, PA, USA
Jorg Siekmann, University of Saarland, Saarbriicken, Germany

Volume Editors

Ryszard Kowalczyk

CSIRO Mathematical and Information Sciences

723 Swanston Street, Carlton, Victoria 3053, Australia
E-mail: ryszard.kowalczyk @cmis.csiro.au

Jorg P. Miiller

Siemens AG

CT IC 6, Munich, Germany

E-mail: joerg.mueller@mchp.siemens.de

Huaglory Tianfield

Glasgow Caledonian University, Department of Computing

City Campus, 70 Cowcaddens Road, Glasgow G4 OBA, Scotland, UK
E-mail: Icsr@gcal.ac.uk

Rainer Unland

University of Essen, Institute for Computer Science
Schiitzenbahn 70, 45117 Essen, Germany

E-mail: UnlandR @informatik.uni-essen.de

Cataloging-in-Publication Data applied for
A catalog record for this book is available from the Library of Congress.

Bibliographic information published by Die Deutsche Bibliothek.
Die Deutsche Bibliothek lists this publication in the Deutsche Nationalbibliografie;
detailed bibliographic data is available in the Internet at <http://dnb.ddb.de>.

CR Subject Classification (1998): 1.2.11, 1.2, D.2, K.4.4,C.2.4, H4

ISSN 0302-9743
ISBN 3-540-00742-3 Springer-Verlag Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer-Verlag. Violations are
liable for prosecution under the German Copyright Law.

Springer-Verlag Berlin Heidelberg New York
a member of BertelsmannSpringer Science+Business Media GmbH

http://www.springer.de

© Springer-Verlag Berlin Heidelberg 2003
Printed in Germany

Typesetting: Camera-ready by author, data conversion by PTP-Berlin, Stefan Sossna e.K.
Printed on acid-free paper SPIN: 10872491 06/3142 543210



Preface

Net.ObjectDays (NODe) has established itself as one of the most significant
events on Objects, Components, Architectures, Services and Applications for a
Networked World in Europe and in the world. As in previous years, it took
place in the Messekongresszentrum (Fair and Convention Center) in Erfurt,
Thuringia, Germany, this time during 7-10 October 2002. Founded only three
years ago as the official successor conference to JavaDays, STJA (Smalltalk and
Java in Industry and Education) and JIT (Java Information Days), NODe has
grown into a major international conference that attracts participants from in-
dustry, research and users in equal measure since it puts strong emphasis on
the active exchange of concepts and technologies between these three communi-
ties.

Over the past few years, the NODe conference has developed a remarkable
track record: a new paradigm (Generative Programming) was born at NODe (ci-
tation James Coplien), nearly all of the most prominent researchers and contribu-
tors in the object-oriented field (and beyond) have given keynotes at NODe, new
topics have been integrated (like Agent Technology and Web-Services) and, now,
for the first time, postconference proceedings are being published by Springer-
Verlag. Altogether three volumes will be available. This volume is compiled from
the best papers of the agent-related workshops (Agent Technology and Software
Engineering AgeS, and Agent Technologies for E-Services ATES 2002) and the
8rd International Symposium on Multi-Agent Systems, Large Complex Systems,
and E-Businesses (MALCEB 2002). Two additional volumes will be published,
one containing the best contributions of the main conference and another one
with the best contributions to the workshops relating to the Web, Databases and
Web-Services that were cohosted with NODe 2002: M. Aksit, M. Mezini, R. Un-
land (editors), Objects, Components, Architectures, Services, and Applications
for a Networked World (LNCS 2591); and A. Chaudhri, M. Jeckle, E. Rahm,
R. Unland (editors), Web, Web-Services, and Database Systems (LNCS 2593).

This volume contains abstracts of the keynote speeches as well as 23 peer-
reviewed, original papers that were chosen from the papers accepted for the
workshops and the symposium. Hence, the papers in this volume are a subset of
the papers presented at the conference, which in turn were selected by the respec-
tive programme committees from the submitted papers based on their scientific
quality, the novelty of the ideas, the quality of the writing, and the practical
relevance. This double selection process not only guaranteed high-quality pa-
pers but also allowed the authors to improve their original contributions using
comments and suggestions they received during reviewing and at the conference.
Furthermore, authors were allowed to extend their papers to fully fledged ver-
sions. We hope that you will find the results as convincing as we do, and that
these proceedings give you many new inspirations and insights.



VIII Preface

The contents of this volume can best be described by excerpts from the
original Call for Papers:

AgeS 2002

Over the past decade, software agents and multi-agent systems have grown into
one of the most active areas of research and development activity in compu-
ting generally. There are many reasons for the current intensity of interest, but
certainly one of the most important is that the concept of an agent as an au-
tonomous system, capable of interacting with other agents in order to satisfy
its design objectives, is a natural one for software designers. Just as we can un-
derstand many systems as being composed of essentially passive objects, which
have state, and upon which we can perform operations, so we can understand
many others as being made up of interacting, semi-autonomous agents. Recently,
there has been a growth of interest in the potential of agent technology in the
context of software engineering. Some researchers (mainly in the Agent-Oriented
Software Engineering community) point out that agents can be looked upon as
a new paradigm for software engineering, a different way of looking at and mo-
deling complex and dynamic systems in terms of concepts such as collaboration,
coordination, and negotiation; others rather stress the need to explore the usage
of existing software engineering processes, instruments, and methodologies in
the design of multi-agent systems; still other researchers look for an incremen-
tal way of identifying and adopting proven concepts from agent technology into
existing software engineering approaches. The goal of the AgeS workshop is to
foster interaction between the agents and software engineering communities, to
gain a better understanding of the requirements from software engineering and
the possible roles that agent technology can play in the contexts of software
engineering, including but not necessarily restricted to agent-oriented software
engineering. In this workshop we will seek to examine the credentials of agent-
based approaches as a software engineering paradigm, and to gain an insight
into what agent-oriented software engineering will look like. By colocating the
workshop with a major software engineering event such as NODe, we hope to
attract a strong software engineering audience, and hence to implement a fruitful
forum for discussion and the identification of research needs and collaboration
possibilities between the agents and software engineering communities.

ATES 2002

The workshop on Agent Technologies for e-Services (ATES 2002) was held in
conjunction with Net.ObjectDays 2002 (NODe 2002) in Erfurt, Germany on
9 October 2002. It aimed at exploring and promoting the use of software agent
technologies for electronic services (e-services) that can deliver information, kno-
wledge, and decision support, perform tasks and conduct transactions, control
and monitor operations, and interact and integrate with other e-services in the
global, dynamic, and open environment of the Internet. Typical examples of
e-services are Web-accessible resources and applications, Web-enabled business
processes and relationships, and networked devices and portable information
appliances. Software agents with the capabilities of autonomous reasoning, lear-



Preface IX

ning, adaptation, social interactions, cooperation, and mobility is a very promi-
sing technology for e-services. In particular there is growing success in a wide
range of related applications including agent-based e-commerce, e-business, and
mobile applications, and it is envisaged that agent technology can also be very
useful in the context of e-services.

As editors of this volume, we would like to thank once again all programme
committee members and all external referees for their excellent work in evalua-
ting the submitted papers. Moreover, we would like to thank Mr. Hofmann from
Springer-Verlag for his cooperation and help in putting this volume together.

December 2002 Ryszard Kowalczyk
Jorg P. Miiller
Huaglory Tianfield
Rainer Unland



3rd International Symposium on Multi-Agent
Systems,

Large Complex Systems, and E-Businesses
(MALCEB 2002)

Programme Co-chairs

Prof. Dr. Huaglory Tianfield Prof. Dr. Hans Czap
Department of Computing Universitat Trier

Glasgow Caledonian University Wirtschaftsinformatik
City Campus 54286 Trier

70 Cowcaddens Road Germany

Glasgow G4 0BA Tel: 0049 651 201 2859
Scotland, UK Fax: 0049 651 201 3959
Tel: 0044 141 331 8025 E-mail:

Fax: 0044 141 331 8445 cz@wiinfo.uni-trier.de

E-mail: 1csr@gcal.ac.uk

Members of the International Programme Committee

Paul Alpar, Philipps Universitat Marburg, Germany

Joseph Barjis, Delft University of Technology, The Netherlands
Michael Berger, Siemens AG, Germany

Hans-Dieter Burkhard, Humboldt Universitéat, Berlin, Germany
X.Q. Cai, Chinese University of Hong Kong, China

Peter Chamoni, Gerhard Mercator Universitat Duisburg, Germany
Haoxun Chen, Université de Technologie de Troyes, France
Armin B. Cremers, Universitdt Bonn, Germany

Rohan de Silva, University of New South Wales, Australia
Philippe De Wilde, Imperial College of Science, UK

Torsten Eymann, Albert-Ludwigs-Universitiat Freiburg, Germany
Liping Fang, Ryerson University, Canada

Baogang Hu, Chinese Academy of Sciences, China

Horace H.S. Ip, City University of Hong Kong, China

Hermann Krallmann, Technische Universitat Berlin, Germany
Karl Kurbel, Europa Universitdt Viadrina, Germany

Markus Lemmen, Ford Motor Company, Cologne, Germany
Jiming Liu, Hong Kong Baptist University, China

Julian Liu, Oxford University, UK

Kecheng Liu, Reading University, UK



XII

Organization

Thomas Magedanz, Technische Universitat Berlin, Germany
Giinter Miiller, Universitdt Freiburg, Germany

Ludwig Nastansky, Universitat-GH, Paderborn, Germany
Andreas Oberweis, Universitit Frankfurt, Germany

Helge Rieder, Fachhochschule Trier, Germany

Beat Schmidt, Universitat St. Gallen, Switzerland

Matthias Schumann, Universitat Gottingen, Germany

Amit P. Sheth, University of Georgia, USA

Angela Goh Eck Soong, Nanyang Technological University, Singapore
Kurt Sundermeyer, DaimlerChrysler AG, Germany

Robert Tolksdorf, Technische Universitét Berlin, Germany
Klaus G. Troitzsch, University of Koblenz-Landau, Germany
Klaus Turowski, Universitiat Augsburg, Germany

José M. Vidal, University of South Carolina, USA

Zidong Wang, Coventry University, UK

Yiming Ye, IBM T.J. Watson Research Center, USA
Hongbin Zha, Peking University, China

David Z. Zhang, University of Exeter, UK

Jie Zhang, University of Luton, UK

Hong Zhu, Oxford Brookes University, UK



Organization  XIII

Workshop on “Agent Technology and Software
Engineering” (AgeS 2002)

Organizing Committee

Bernhard Bauer
Siemens AG, CT IC 6, Munich, Germany
E-mail: bernhard.bauer@uchp.siemens.de

Klaus Fischer

DFKI GmbH, Saarbriicken, Germany
http://www.dfki.de/~kuf

E-mail: klaus.fischer@dfki.de

Jorg P. Miiller
Siemens AG, CT IC 6, Munich, Germany
E-mail: joerg.mueller@mchp.siemens.de

Bernhard Rumpe

Munich University of Technology, Munich, Germany
http://www.in.tum.de/~rumpe/

E-mail: Bernhard.Rumpe@in. tum.de

Workshop on “Agent Technologies for
e-Services” (ATES 2002)

Organizing Committee

Ryszard Kowalczyk
CSIRO, Mathematical and Information Sciences, Australia
ryszard.kowalczyk@csiro.au



Table of Contents

Keynotes

Software Agents: The Future of Web Services......................... 1
Michael N. Huhns

Building Automated Negotiators ........ ... ... ... .. 19
Nick Jennings

Emergence in Cyberspace: Towards the Evolutionary Self-Organizing
Enterprise. .. ..o 20
Mihaela Ulieru

Regular Papers

Agent Oriented Requirements Engineering and
Specification

Requirements Analysis in Tropos: A Self-Referencing Example .......... 21
Paolo Bresciani, Fabrizio Sannicolo

A Mechanism for Dynamic Role Playing ............. ... ... .. ..... 36
V. Hilaire, A. Koukam, P. Gruer

Agent UML Class Diagrams Revisited .............. ... ... .......... 49
Marc-Philippe Huget

Agent Oriented Software Engineering

The Behavior-Oriented Design of Modular Agent Intelligence ........... 61
Joanna J. Bryson

Engineering JADE Agents with the Gaia Methodology................. 7
Pavlos Moraitis, Eleftheria Petraki, Nikolaos I. Spanoudakis

Designing Peer-to-Peer Applications: An Agent-Oriented Approach. .. ... 92
D. Bertolini, P. Busetta, A. Molani, M. Nori, A. Perini



XVI Table of Contents

Reuse

Introducing Pattern Reuse in the Design of Multi-agent Systems ........
Massimo Cossentino, Piermarco Burrafato, Saverio Lombardo,
Luca Sabatucci

Specifying Reuse Concerns in Agent System Design Using a Role
Algebra . ..o
Anthony Karageorgos, Simon Thompson, Nikolay Mehandjiev

Negotiation and Communication

Comparison of Some Negotiation Algorithms Using a
Tournament-Based Approach .. ....... ... .. .. .. .. ..
Peter Henderson, Stephen Crouch, Robert John Walters, Qinglai Ni

State-Based Modeling Method for Multiagent Conversation Protocols
and Decision Activities . ... ... ..ot
Ralf Konig

A Framework for Inter-society Communication in Agents...............
R. Abbasi, F. Mitchell, S. Greenwood

Action Recognition and Prediction for Driver Assistance Systems
Using Dynamic Belief Networks . ........ ... ... ... i i
Ismail Dagli, Michael Brost, Gabi Breuel

Large Complex Systems

Collaborative Agent System Using Fuzzy Logic for Optimisation ........
Dayou Li, Jie Zhang

A Self-Organizational Management Network Based on Adaptive
Resonance Theory . ..... ... i e
Ping Jiang, Quentin Mair

Mobile Software Agents for Location-Based Systems...................
Sebastian Fischmeister

E-business

Partner Detection and Selection in Emergent Holonic Enterprises .......
Mihaela Ulieru, Rainer Unland

A Multi-agent System for E-insurance Brokering ......................
Luis Nogueira, Eugénio Oliveira

An XML Multi-agent System for E-learning and Skill Management . .. ...
Alfredo Garro, Luigi Palopoli



Table of Contents  XVII

Integrating Mobile and Intelligent Agents in Advanced E-commerce:
A SUIVEY .o 295
Ryszard Kowalczyk, Mihaela Ulieru, Rainer Unland

Applications

An Agent-Oriented Approach to Industrial Automation Systems ........ 314
Thomas Wagner

Multi-agent Model to Control Production System: A Reactive and
Emergent Approach by Cooperation and Competition between Agents ... 329
Mahmoud Tchikou, Eric Gouardéres

Integrating Agents in Software Applications .......................... 343
A.J.N. van Breemen

A Foundational Analysis of Software Robustness Using Redundant
Agent Collaboration . ....... ... 355
Vance T. Holderfield, Michael N. Huhns

Author Index ... . . . 371



	Agent Technologies, Infrastructures, Tools, and Applications for E-Services
	Preface
	Organization
	Table of Contents



