
Lecture Notes in Computer Science 3990
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
University of Dortmund, Germany

Madhu Sudan
Massachusetts Institute of Technology, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Moshe Y. Vardi
Rice University, Houston, TX, USA

Gerhard Weikum
Max-Planck Institute of Computer Science, Saarbruecken, Germany



J. Christopher Beck Barbara M. Smith (Eds.)

Integration
of AI and OR Techniques
in Constraint Programming
for Combinatorial
Optimization Problems

Third International Conference, CPAIOR 2006
Cork, Ireland, May 31 – June 2, 2006
Proceedings

1 3



Volume Editors

J. Christopher Beck
University of Toronto, Department of Mechanical & Industrial Engineering
5 King’s College Rd, Toronto, ON M5S 3G8, Canada
E-mail: jcb@mie.utoronto.ca

Barbara M. Smith
University College Cork, Cork Constraint Computation Centre
Cork, Ireland
E-mail: b.smith@4c.ucc.ie

Library of Congress Control Number: 2006925627

CR Subject Classification (1998): G.1.6, G.1, G.2.1, F.2.2, I.2, J.1

LNCS Sublibrary: SL 1 – Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-540-34306-7 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-34306-6 Springer 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. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media

springer.com

© Springer-Verlag Berlin Heidelberg 2006
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 11757375 06/3142 5 4 3 2 1 0



Preface

This volume contains the proceedings of the Third International Conference on
Integration of AI and OR Techniques in Constraint Programming for Combi-
natorial Optimization Problems (CPAIOR 2006). The conference was held in
Cork, Ireland, from May 31 to June 2, 2006. Information about the conference
can be found at http://tidel.mie.utoronto.ca/cpaior/. Previous meetings
in this series include two international conferences held in Nice (2004) and Prague
(2005) and five international workshops held in held in Ferrara (1999), Paderborn
(2000), Ashford (2001), Le Croisic (2002), and Montreal (2003).

The goal of these meetings is to provide a forum for researchers to present
approaches which highlight the integration of CP, AI, and OR techniques. An
additional important goal is to allow researchers from diverse backgrounds to
learn about techniques in other areas that are used for solving combinatorial
optimization problems and therefore to encourage cross-fertilization. One mea-
sure of the success that has been enjoyed by these meetings is the number of
publications outside this conference series (e.g., at the International Conference
on the Principles and Practice of Constraint Programming) that directly explore
integrated approaches to solving large and difficult combinatorial problems.

CPAIOR 2006 received 67 submissions. In order to streamline the reviewing
process, a subcommittee of the Programme Committee, consisting of Michael
Trick, Pascal Van Hentenryck, and the Programme Chairs, evaluated each sub-
mission to ensure relevance to the conference aims. The subcommittee unani-
mously judged that 41 of the submissions were sufficiently relevant to proceed
to the full review stage. Each of these submissions received three reviews by
members of the Programme Committee. The reviews were extensively discussed
during an online Programme Committee meeting. As a result, the Programme
Committee chose 20 (29.9%) to be included in the proceedings and presented at
the conference.

The authors of the papers in this volume have been invited to submit ex-
tended versions to a special issue of the Annals of Operations Research entitled
“Constraint Programming, Artificial Intelligence and Operations Research.” All
papers submitted will be subject to an additional rigorous review process and
we expect the special issue to be published in early 2008.

In addition to the technical sessions, three invited talks were given by leading
researchers. These diverse talks address the uses of optimization technology in
visual art (Robert Bosch, Oberlin College, USA); the growing interest in the AI
planning community in solving mixed discrete/continuous problems by exploit-
ing existing CP and OR techniques (Maria Fox, University of Strathclyde, UK);
and the issue of duality, a central issue in both traditional OR and CP solution
approaches (John Hooker, Carnegie Mellon University, USA).



VI Preface

CPAIOR 2006 continued the tradition of holding a Master Class on a focused
topic as part of the conference. This year’s Master Class, organized by Ken Brown
and Armagan Tarim, consisted of six tutorial sessions on the topic of “Modelling
and Solving for Uncertainty and Change.” The speakers at the Master Class
were Nesim Erkip (Bilkent University, Turkey), Hélène Fargier (IRIT, Toulouse,
France), Alexei Gaivoronski (Norwegian University of Science and Technology,
Norway), Brahim Hnich (Izmir University of Economics, Turkey), Pascal Van
Hentenryck (Brown University, USA), and Gérard Verfaillie (ONERA/CERT,
France).

We would like to thank the Programme Committee for their careful work
over the past few months in ensuring a high-quality programme for the con-
ference. We would also like to thank everyone involved in the organization of
the conference, notably Barry O’Sullivan, the Conference Chair; Ken Brown
and Armagan Tarim, the Chairs of the Master Class; Ian Miguel, the Publicity
Chair; Michela Milano, the Sponsorship Chair; Tom Carchrae, the Webmaster;
and Eleanor O’Riordan for her administrative support. It would have been im-
possible to hold CPAIOR 2006 without their significant contributions of time
and effort.

Finally, we would like to thank the institutions listed below who helped to
sponsor the conference. Their generosity enabled the conference to attract in-
vited speakers and instructors for the Master Class as well as to fund student
participation. These funds, therefore, greatly contributed to the success of the
conference.

March 2006 J. Christopher Beck
Barbara M. Smith
Programme Chairs

CPAIOR 2006
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