I N F S Y S R E S E A R C H R E P O R T

Institut für Informationssysteme Arbeitsbereich Wissensbasierte Systeme Technische Universität Wien Favoritenstraße 9-11 A-1040 Wien, Austria Tel: +43-1-58801-18405 Fax: +43-1-58801-18493 sek@kr.tuwien.ac.at www.kr.tuwien.ac.at

INSTITUT FÜR INFORMATIONSSYSTEME

ARBEITSBEREICH WISSENSBASIERTE SYSTEME

20TH WORKSHOP ON LOGIC PROGRAMMING (WLP 2006) VIENNA, FEBRUARY 22–24, 2006 PROCEEDINGS

Michael Fink Hans Tompits Stefan Woltran (eds.)

INFSYS RESEARCH REPORT 1843-06-02 FEBRUARY 2006

INFSYS RESEARCH REPORT

INFSYS RESEARCH REPORT 1843-06-02, FEBRUARY 2006

PROCEEDINGS OF THE 20TH WORKSHOP ON LOGIC PROGRAMMING (WLP 2006)

VIENNA, AUSTRIA, FEBRUARY 22–24, 2006

Michael Fink, Hans Tompits, and Stefan Woltran^1 (Volume Editors)

1 Editors’ address: Institute of Information Systems, Knowledge-Based Systems Group, Vienna University of Technology, Favoritenstraße 9-11, A-1040 Vienna, Austria. E-mail: {michael,tompits,stefan}@kr.tuwien.ac.at.

Copyright © 2006 by the authors

PROCEEDINGS OF THE 20TH WORKSHOP ON LOGIC PROGRAMMING II

Preface

This volume consists of the contributions presented at the 20th Workshop on Logic Programming (WLP 2006), which was held at the Vienna University of Technology, Austria, from February 22 to 24, 2006. The series of workshops on (constraint) logic programming brings together researchers interested in logic programming, constraint programming, and related areas like databases and artificial intelligence. Previous workshops have been held in Germany, Austria and Switzerland. The workshops serve as the annual meeting of the Society of Logic Programming (GLP, Gesellschaft für Logische Programmierung e.V.) and provide a forum for exchanging ideas on declarative logic programming, nonmonotonic reasoning, and knowledge representation, facilitating interactions between research in theoretical foundations and in the design and implementation of logic-based programming systems.

Although the workshops on logic programming initially served mainly as national events, they now attract researchers from all over the world. We received a total of 27 submissions, originating not only from the EU, but also from Brazil, Canada, China, and the USA. This clearly reflects the widespread interest in the logic-programming paradigm. All submissions have been thoroughly reviewed by a distinguished program committee, and 20 papers have been selected for presentation, consisting of 18 regular papers and two system descriptions. In addition, the program included also two invited talks, given by Torsten Schaub (University of Potsdam, Germany) and Reinhard Pichler (Vienna University of Technology, Austria), as well as two tutorials, given by Armin Wolf and Ulrich Geske, both with the Fraunhofer Research Institute for Computer Architecture and Software Technology (FIRST), Berlin.

The occasion that WLP took place this year in Vienna coincided also with the centenary of Kurt Gödel’s birth. Albeit the connection between Kurt Gödel, Vienna, and theoretical computer science in general is well known, as he developed his fundamental results on completeness and incompleteness in our distinguished city, what is perhaps less known is the fact that he stressed—long before the actual development of logic programming—that predicate logic should be used as a programming language. The papers in this volume bear witness of the success of this idea.

In concluding, we would like to thank all authors for their submissions and all members of the program committee, as well as all additional referees, for the time and effort spent on reviewing the papers. Furthermore, we owe a special debt to Elfriede Nedoma and Matthias Schlögel who were an indispensable help during the preparation of the workshop.

Vienna, February 2006

Michael Fink Hans Tompits Stefan Woltran

PROCEEDINGS OF THE 20TH WORKSHOP ON LOGIC PROGRAMMING IV

Workshop Organization

Program Chair

Hans Tompits (Vienna University of Technology)

Program Committee

Slim Abdennadher (German University Cairo) Gerd Brewka (University of Leipzig) François Bry (University of Munich) Marc Denecker (Katholieke Universiteit Leuven) Jürgen Dix (Clausthal University of Technology) Thom Frühwirth (University of Ulm) Ulrich Geske (FhG FIRST) Michael Hanus (Christian-Albrechts-University of Kiel) Steffen Hölldobler (Dresden University of Technology) Gabriele Kern-Isberner (University of Dortmund) Axel Polleres (University of Innsbruck) Sebastian Schaffert (Salzburg Research) Dietmar Seipel (University of Würzburg) Hans Tompits (Vienna University of Technology) Armin Wolf (FhG FIRST)

Local Organization

Michael Fink Elfriede Nedoma (Secretary) Matthias Schlögel (System Administrator) Hans Tompits (Chair) Stefan Woltran

Additional Referees

Marcello Balduccini Hariolf Betz Michael Fink Martin Kaeser Holger Lausen Maarten Marien Marc Meister Livia Predoiu Tom Schrijvers Joost Vennekens Stefan Woltran

V INFSYS RR 1843-06-02

Table of Contents

Invited Papers Tableaux Calculi for Answer Set Programming 1 Martin Gebser, Torsten Schaub Algorithmic Aspects of Model Representations 12 Reinhard Pichler

Tutorials Object-Oriented Constraint Programming in Java Using the Library firstcs 21 Armin Wolf How to Teach Difference Lists? 33 Ulrich Geske

Regular Papers Applications Causal Theories as Logic Programs 35 Paolo Ferraris Voting Theory in Answer Set Programming 45 Kathrin Konczak Evaluating ASP and Commercial Solvers on the CSPLib 54 Marco Cadoli, Toni Mancini, Davide Micaletto, Fabio Patrizi Dynamic Logic Programming and World State Evaluation in Computer Games 64 Jozef Šiška

Programming Aspects Executable Denotations for Concurrent Languages using Concurrent Transaction Logic 71 Marcus Vinicius Santos Adding Constraint Handling Rules to Curry 81 Michael Hanus INCLP(R) - Interval-based Nonlinear Constraint Logic Programming over the Reals 91 Leslie De Koninck, Tom Schrijvers, Bart Demoen

Theory Non-monotonic Integrity Constraints 101 Ján Šefránek

PROCEEDINGS OF THE 20TH WORKSHOP ON LOGIC PROGRAMMING VI Complete First-Order Axiomatization of Finite or Infinite M-extended Trees 111 Khalil Djelloul, Thi-Bich-Hanh Dao Many-valued Logic Programming and Fixpoint Semantics for Higher-order Herbrand Models 120 Zoran Majkić Semantic Web Logic Programs with Contextually Scoped Negation 129 Axel Polleres Declarative Web Data Extraction and Annotation 137 Carlo Bernardoni, Giacomo Fiumara, Massimo Marchi, Alessandro Provetti Answer-Set Programming Replacements in Non-Ground Answer-Set Programming 145 Thomas Eiter, Michael Fink, Hans Tompits, Patrick Traxler, Stefan Woltran Weak Order Equivalence for Logic Programs with Preferences 154 Kathrin Konczak Decomposition of Nonmonotone Aggregates in Answer Set Programming 164 Wolfgang Faber Constraint-Handling Rules Fine-grained Parallel Implementation of the Preflow-Push Algorithm in CHR 172 Marc Meister Dijkstra’s Algorithm with Fibonacci Heaps: An Executable Description in CHR 182 Jon Sneyers, Tom Schrijvers, Bart Demoen ORCAS: Towards a CHR-Based Model-Driven Framework of Reusable Reasoning Components 192 Jacques Robin, Jairson Vitorino System Descriptions A Tool for Advanced Correspondence Checking in Answer-Set Programming:

Preliminary Experimental Results 200 Johannes Oetsch, Martina Seidl, Hans Tompits, Stefan Woltran dlvhex: A System for Integrating Multiple Semantics in an Answer-Set Programming Framework 206 Thomas Eiter, Giovambattista Ianni, Roman Schindlauer, Hans Tompits