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

1,882 



Springer 
Berlin 
Heidel berg 
New York 
Barcelona 
Hong Koizg 
London 
Milan 
Paris 
Singapore 
Tokyo 



David Kotz Friedernann Mattem (Eds.) 

Agent Systems, 
Mobile Agents, 
and Applications 

Second International Symposium 
on Agent Systems and Applications 
and Fourth International Symposium 
on Mobile Agents, ASA/MA 2000 
Zurich, Switzerland, September 13-1 5,2000 
Proceedings 

Springer 



Series Editors 

Gerhard Goos, Karlsruhe University, Germany 
Juris Hartmanis, Cornell University, NY, USA 
Jan van Leeuwen, Utrecht University, The Netherlands 

Volume Editors 

David Kotz 
Dartmouth Collzge, Department of Computer Science 
6211 Sudikoff Lab, Hanover, NH 03755-3510, USA 
E-mail: dfk@cs.dartmouth.edu 
Friedemann Mattern 
ETH Ziirich, Institute for Information Systems 
Haldeneggsteig 4, 8092 Ziirich, Switzerland 
E-mail: mattern @ inf.ethz.ch 

Cataloging-in-Publication Data applied for 

Die Deutsche Bibliothek - CIP-Einheitsaufnahme 

Agent systems, mobile agents, and applications : proceedings I Second 
International Symposium on Agent Systems and Applications and Fourth 
International Symposium on Mobile Agents, ASA, MA 2000, Ziirich, 
Switzerland, September 13 - 15,2000. David Kotz ; Friedemann Mattern 
(ed.). - Berlin ; Heidelberg ; New York ; Barcelona ; Hong Kong ; 
London ; Milan ; Paris ; Singapore ; Tokyo : Springer, 2000 
(Lecture notes in computer science ; Vol. 1882) 
ISBN 3-540-41052-X 

CR Subject Classification (1998): C.2.4, D.1.3, D.2, D.4.4-7,1.2.11, K.6.5 

ISSN 0302-9743 
ISBN 3-540-41052-X 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 BextelsmannSpringer Science+Business Media GmbH 
0 Springer-Verlag Berlin Heidelberg 2000 
Printed in Germany 

Typesetting: Camera-ready by author, data conversion by DA-TeX Gerd Blumenstein 
Printed on acid-free paper SPIN 10722434 06/3142 5 4 3 2 1 0 



Preface

This volume contains the proceedings of the Second International Symposium
on Agent Systems and Applications and the Fourth International Symposium
on Mobile Agents. ASA/MA 2000 took place in Zurich, Switzerland, at the ETH
(the Swiss Federal Institute of Technology) on September 13–15, 2000.

In the age of information overload, agents have become an important pro-
gramming paradigm. Agents can act on behalf of users to collect, filter, and
process information. They can act autonomously and react to changing envi-
ronments. Agents are deployed in different settings, such as industrial control,
Internet searching, personal assistance, network management, games, and many
others.

In our increasingly networked world, mobile code is another important pro-
gramming paradigm. In distributed applications mobile code can improve speed,
flexibility, structure, security, or the ability to handle disconnection. Mobile code
has been applied to mobile computing, wireless networks, active networks, man-
ufacturing, network management, resource discovery, software dissemination and
configuration, and many other situations.

Mobile agents combine the features of agents and mobile-code technologies,
and present their own set of challenges. Their use is increasingly explored by an
expanding industry.

A full understanding of the capabilities and limits of these technologies
(agents, mobile code, and mobile agents) is an open research topic in several
communities. This symposium showcases experimental research as well as expe-
riences gained while developing, deploying, and using applications and systems
that meet real user needs. Authors were encouraged to include some sort of a
quantitative analysis of their application or system. Deployment experience pa-
pers were asked to either contain quantitative analysis or a concrete, detailed
discussion of the lessons learned from real-world applications or systems. We
also encouraged authors of accepted papers to make the source code available,
and if possible, to demonstrate the technology.

ASA/MA 2000 is a joint symposium on Agent Systems and Applications
(ASA) and Mobile Agents (MA), reflecting the joint interests of those two com-
munities. We retain, in name, the autonomy of those two conferences, although
in practice we have a single program and a single program committee. ASA/MA
2000 continues the tradition of last year’s symposium (the First International
Symposium on Agent Systems and Applications and the Third International
Symposium on Mobile Agents, 3–6 October 1999, Palm Springs, California, pro-
ceedings published by IEEE), which in turn continued the series of International
Mobile Agents Workshops MA’98 (Stuttgart, Germany) and MA’97 (Berlin, Ger-
many). Further information on the ASA/MA 2000 Symposium may be found on
the Symposium web site www.inf.ethz.ch/ASA-MA/.



VI Preface

The program committee of ASA/MA 2000 chose the best possible papers
from five main areas:

– agent applications
– agent systems
– multi-agent systems

– mobile agents
– mobile code

with a focus on the following topics:

– development tools
– security
– scalability
– fault tolerance
– communication, collaboration and
coordination

– languages
– standards
– design patterns

– applications in mobile computing
and wireless networks

– applications in electronic markets
and commerce

– applications in active networks
– market-based control
– resource management
– agent societies and ensembles
– World-Wide-Web integration

We received 107 submissions from authors all over the world, and chose 20
papers for inclusion in the symposium. It was a difficult choice, based on 537
reviews produced by the program committee and by a collection of 32 outside
referees. Each paper was reviewed by at least three people, and in some cases
four or five people. The typical paper was reviewed by two program committee
members and one outside reviewer. The submission and reviewing process was
managed with the WIMPE conference-management package written by David
Nicol at Dartmouth College. It is an invaluable tool, extremely useful for online
paper submission and reviewing.

The program committee met in Boston on 1 May to examine all of the reviews
and select the final 20 papers. Using the numerical rankings as a guide, we
discussed each paper, and occasionally re-read a paper, until we were sure that we
had the best selection. Two papers had been co-authored by program committee
members who were present at the meeting; during the discussion of their papers
they were asked to leave the room. One such paper was accepted one was not.

Every accepted paper was assigned a member of the program committee to
supervise the revision process, to make sure that the referees’ comments were
addressed and to add additional feedback on the later drafts of the paper. This
extra measure of quality control leads, we believe, to the very strong set of papers
you see here.

In addition to the papers contained in these proceedings, the symposium pro-
gram included invited presentations, tutorials, workshops, and a poster session.
We chose not to accept any submitted papers directly into the poster session.
Instead, a separate “Call for Posters” was sent in July to allow all authors, as
well as anyone with late-breaking projects, to participate.

We would like to express our appreciation to the authors of the submitted
papers, and we deeply thank all members of the program committee and the
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external reviewers for their effort and their valuable input. We would also like to
express our thanks to Springer-Verlag for the excellent cooperation, to IBM who
sponsored the event, and to the organizing staff at ETH Zurich, in particular
Jürgen Bohn and Marc Langheinrich.

July 2000 David Kotz, Friedemann Mattern
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