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Preface

Constraints have emerged as the basis of a representational and computational
paradigm that draws from many disciplines and can be brought to bear on many
problem domains. This volume contains papers dealing with all aspects of com-
puting with constraints. In particular, there are several papers on applications
of constraints, reflecting the practical usefulness of constraint programming.

The papers were presented at the 1998 International Conference on Principles
and Practice of Constraint Programming (CP’98), held in Pisa, Italy, 26–30 Oc-
tober, 1998. It is the fourth in this series of conferences, following conferences in
Cassis (France), Cambridge (USA), and Schloss Hagenberg (Austria).

We received 115 high quality submissions. In addition, 7 abstracts submissions
were not followed by a full paper, hence were not counted as submissions. The
program committee selected 29 high quality papers after thorough refereeing by
at least 3 experts and further discussion by committee members.

We thank the referees and the program committee for the time and effort spent
in reviewing the papers. The program committee invited three speakers:

– Joxan Jaffar
– Peter Jeavons
– Patrick Prosser

Their papers are in this volume.

In addition to the invited and contributed talks, the conference also contained a
poster session, which provided attendees with a wider view of the active research
in constraint programming. One-page abstracts of the posters appear at the end
of this volume. The program also contained four tutorials, presented by Alexan-
der Bockmayr and Thomas Kasper, Rina Dechter, Claude Le Pape and Mark
Wallace, and Makoto Yokoo. Following the conference there were five workshops
on a range of constraint-based computing topics.

This year, a pre-conference competition was run for the best use of constraints to
tackle telecommunication applications. The competition was sponsored by Tele-
com Italia. The judges were Henry Kautz, Ora Lassila, Claude Le Pape, Michael
Maher, Remo Pareschi, and Jean-Francois Puget. The winning entry was “Opti-
mal placement of base stations in wireless indoor telecommunications” by Thom
Fruewirth and Pascal Brisset. This application was presented in the program of
the conference and a summary appears in this proceedings.



VI Preface

The success of a conference depends primarily on organization. We thank
Francesca Rossi, the conference chair, for the excellent job she did organizing
the conference, and for her cooperation and proactive support in preparing the
conference program. We also thank Stefano Bistarelli for his work as publicity
chair and local organizer, and Roland Yap for his work as workshop chair.

CP’98 was organized in cooperation with AAAI and EATCS. The conference was
jointly sponsored by AI�IA, APT Pisa, Compulog Net, Cosytec, ILOG, Prologia,
SINTEF, ToscoDati, and GNIM-CNR.

September 1998 Michael Maher
Jean-Francois Puget

CP’98 Program Co-Chairs
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Jean-Luc Massat
Maria Chiara Meo

Rene Moreno
Tobias Müller
Martin Müller
Lee Naish
Joachim Niehren
Dino Oliva
Christine Paulin-Mohring
Laurent Perron
Gilles Pesant
Andreas Podelski
Frederic Poncin
E. Poupart
Patrick Prosser
Jean-Charles Regin
Jean-Hugues Rety
Jon G. Riecke
Irina Rish
Jerome Rogerie
P. Roy
Peter Schachte
Ralf Scheidhauer
Tomas Schiex
Christian Schulte
Spiros Skiadopoulos
Kostas Stergiou
Paul Strooper
Takayuki Suyama
Vincent Tam
Peter Van Roy
Gerard Verfaillie
Marco Verhoeven
Marie-Catherine Vilarem
Paolo Volpe
Uwe Waldmann
Toby Walsh
Herbert Wiklicky
Christos Zaroliagis
Neng-Fa Zhou



Table of Contents

Invited Papers

Open Constraint Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Joxan Jaffar and Roland Yap

Constructing Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Peter Jeavons

The Dynamics of Dynamic Variable Ordering Heuristics . . . . . . . . . . . . . . . . . . . 17
Patrick Prosser

Submitted Papers

On Completion of Constraint Handling Rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Slim Abdennadher and Thom Fruehwirth

Error-Correcting Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Yasuhiro Ajiro, Kazunori Ueda and Kenta Cho

Optimized Q-pivot for Exact Linear Solvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
David-Olivier Azulay and Jean-François Pique

Constraint Techniques for Solving the Protein Structure Prediction
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Rolf Backofen

Global Constraints for Partials CSPs: A Case-Study of Resource and Due
Date Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Philippe Baptiste, Claude Le Pape and Laurent Peridy

Using Graph Decomposition for Solving Continuous CSPs . . . . . . . . . . . . . . . . 102
Christian Bliek, Bertrand Neveu and Gilles Trombettoni

Anytime Lower Bounds for Constraint Violation Minimization Problems . 117
Bertrand Cabon, Simon de Givry and Gerard Verfaillie

Introducing External Functions in Constraint Query Languages . . . . . . . . . . 132
Barbara Catania, Alberto Belussi and Elisa Bertino

A Note on Partial Consistencies over Continuous Domains . . . . . . . . . . . . . . . 147
Helene Collavizza, François Delobel and Michel Rueher

Consistency Techniques in Ordinary Differential Equations . . . . . . . . . . . . . . . 162
Yves Deville, Micha Janssens and Pascal Van Hentenryck

Early Projection in CLP(R) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Andreas Fordan and Roland H.C. Yap



XII Table of Contents

Suggestion Strategies for Constraint-Based Matchmaker Agents . . . . . . . . . . 192
Eugene C. Freuder and Richard J. Wallace

Compiling Semiring-Based Constraints with clp(FD,S) . . . . . . . . . . . . . . . . . . . 205
Yan Georget and Philippe Codognet

Combining Topological and Qualitative Size Constraints for Spatial
Reasoning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220
Alfonso Gerevini and Jochen Renz

Constraint Representation for Propagation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
Warwick Harvey and Peter J. Stuckey

A Unified Framework for Interval Constraints and Interval Arithmetic . . . . 250
T.J. Hickey, M.H. van Emden and H. Wu

Constraint-Based Problem Decomposition for a Key Configuration
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
Ulrich Junker

Fuzzifying the Constraint Hierarchies Framework . . . . . . . . . . . . . . . . . . . . . . . . . 280
R.W.L. Kam and J.H.M. Lee

Constraints for Object Recognition in Aerial Images - Handling of
Unobserved Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295
Thomas H. Kolbe

SALSA: A Language for Search Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310
F. Laburthe and Y. Caseau

Random Constraint Satisfaction: Theory Meets Practice . . . . . . . . . . . . . . . . . 325
Ewan MacIntyre, Patrick Prosser, Barbara Smith and Toby Walsh

A Tableau Based Constraint Solving Toolkit for Interactive Graphical
Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340
Kim Marriott, Sitt Sen Chok and Alan Finlay

Safe Datalog Queries with Linear Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355
Peter Z. Revesz

Non-systematic Search and Learning: An Empirical Study . . . . . . . . . . . . . . . . 370
E. Thomas Richards and Barry Richards

A Generic Model and Hybrid Algorithm for Hoist Scheduling Problems . . 385
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