INSTITUT FÜR INFORMATIK UND PRAKTISCHE MATHEMATIK

Functional and (Constraint) Logic Programming (WFLP 2001)

Michael Hanus (Ed.)

Bericht Nr. 2017 September 2001

CHRISTIAN-ALBRECHTS-UNIVERSITÄT KIEL

Institut für Informatik und Praktische Mathematik der Christian-Albrechts-Universität zu Kiel Olshausenstr. 40 D – 24098 Kiel

Functional and (Constraint) Logic Programming (WFLP 2001)

Michael Hanus (Ed.)

Bericht Nr. 2017 September 2001

e-mail: mh@informatik.uni-kiel.de

Preface

This report contains the proceedings of the International Workshop on Functional and (Constraint) Logic Programming (WFLP 2001), held in Kiel (Germany) during September 13–15, 2001 and organized by the Institute of Computer Science and Applied Mathematics of the University of Kiel. This workshop is the combination of two workshops of a successful series of annual workshops on declarative programming. The international workshops on functional and logic programming aimed at bringing together researchers interested in functional programming, logic programming, as well as their integration. Previous workshops have been held in Benicassim (Spain), Grenoble (France), Bad Honnef (Germany). The workshops on (constraint) logic programming are the annual meeting of the Society of Logic Programming (GLP e.V.) and bring 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.

On this occasion, both workshops were jointly organized in order to promote the cross-fertilizing exchange of ideas and experiences among researchers and students from the different communities interested in the foundations, applications, and combinations of high-level, declarative programming languages and related areas. The technical program of the workshop included invited talks, presentations of refereed papers and system demonstrations.

The Program Committee of WFLP 2001 collected for each paper approximately three reviews and held an electronic discussion on all papers during June 2001. Finally, the Program Committee selected 25 papers and 3 system descriptions for presentation at the workshop. In addition to the selected papers, the scientific program included invited lectures by Thomas Arts and Peter Van Roy.

I would like to thank all the members of the Program Committee and all the referees for their careful work in the review process. Finally, I express my gratitude to all members of the local Organizing Committee for their help in organizing a successful event.

Kiel Michael Hanus September 2001 Program Committee Chair

Program Committee

Slim Abdennadher (LMU München) María Alpuente (UP Valencia) Sergio Antoy (Portland State University) Christoph Beierle (FernUniv. Hagen) Alexander Bockmayr (Univ. Henri Poincaré, Nancy) Harold Boley (DFKI Kaiserslautern) François Bry (LMU München) Jürgen Dix (Univ. Manchester) Rachid Echahed (IMAG, Grenoble) Uwe Egly (TU Wien) Moreno Falaschi (Univ. Udine) Burkhard Freitag (Univ. Passau) Thom Frühwirth (LMU München) Norbert E. Fuchs (Univ. Zürich) Ulrich Geske (GMD-FIRST Berlin) Michael Hanus (CAU Kiel, chair) Herbert Kuchen (Univ. Münster) Juan José Moreno Navarro (UP Madrid) Mario Rodrguez-Artalejo (UC Madrid) Dietmar Seipel (Univ. Würzburg)

Local Organization

Wolfgang Goerigk Michael Hanus Klaus Höppner Ulrike Pollakowski-Geuther Friedemann Simon Frank Steiner

Additional Referees

Henning Christiansen, Marco Comini, Francisco Correa, Santiago Escobar, Alfred Fent, Gianluca Franco, Maurizio Gabbrielli, Frank Huch, José Hernandez- Orallo, Ángel Herranz, Matthias Hölzl, Stefan Kahrs, Volker Klotz, Alexander Knapp, Marija Kulas, Francisco López-Fraguas, Salvador Lucas, Wolfgang Lux, Julio Mariño, Bart Massey, Aart Middeldorp, Eric Monfroy, Ricardo Peña, Sanjiva Prasad, Wendelin Serwe, Frank Steiner, Peter Stuckey, Alicia Villanueva, Manfred Widera, Stefan Woltran, Ulrich Zukowski

Table of Contents

Invited Talks

Functional-Logic Programming as an Antidote to Java in Computer Science Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Peter Van Roy

Functional Programming and Logic Decrease the Use of the Most Important Part of our System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 Thomas Arts

Functional Logic Programming

Improving the Efficiency of Non-Deterministic Computations . . . . . . . . . . . . . . .17 Sergio Antoy, Pascual Julian Iranzo, and Bart Massey

Adding Time to Functional Logic Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 Jeremie Blanc and Rachid Echahed

Adding Functional Programming into the Holo Language . . . . . . . . . . . . . . . . . . 45 André Rauber Du Bois, Jorge Luis Victória Barbosa, and Cláudio Fernando Resin Geyer

Debugging

A Debugging Scheme for Functional Logic Programs . . . . . . . . . . . . . . . . . . . . . . . 59 Maria Alpuente, Francisco José Correa, and Moreno Falaschi

A Declarative Debugger of Wrong Answers for Lazy Functional Logic Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 Rafael Caballero and Mario Rodríguez-Artalejo

Specialisation of Higher-Order Functions for Debugging . . . . . . . . . . . . . . . . . . . . 87 Bernard Pope and Lee Naish

Constraints

JACK: A Java Constraint Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 Slim Abdennadher, Ekkerhard Krämer, Matthias Saft, and Matthias Schmauss

Solving Cardinality Constraints in (Constraint) Logic Programming . . . . . . .117 Dietmar Seipel and Ulrich Geske

An Asynchronous Execution Model for Constraint Processing in Object- Oriented Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 Georg Ringwelski

Types A Sketch of Complete Type Inference for Functional Programming . . . . . . . . 143 Manfred Widera Principal Typing And Mutual Recursion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 Lucilia Figueiredo and Carlos Camarão Type Inference using Constraint Handling Rules . . . . . . . . . . . . . . . . . . . . . . . . . . 171 Sandra Alves and Mário Florido

Foundations Comparing Meseguer’s Rewriting Logic with the Logic CRWL . . . . . . . . . . . . 183 Miguel Palomino Tarjuelo Context-Sensitive Rewriting, Lazy Rewriting, and On-Demand Rewriting . 197 Salvador Lucas Stable Generated Models of Generalized Constraint Logic Programs . . . . . . .211 Sibylle Schwarz

Erlang Model Checking Erlang Programs - Abstracting the Context-Free Structure 223 Frank Huch Linear Scan Register Allocation in the HiPE Compiler . . . . . . . . . . . . . . . . . . . . 239 Erik Johansson and Konstantinos Sagonas

Implementation An Implementation of Narrowing Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .253 Sergio Antoy, Michael Hanus, Bart Massey, and Frank Steiner An Implementation Model of the Typed Lambda-Calculus Based on Linear Chemical Abstract Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271 Shinya Sato, Toru Sugimoto, and Shinichi Yamada

Language Design

A Component-Based Approach to Concurrent Declarative Programming . . 285 Rachid Echahed and Wendelin Serwe

Integrating Action Definitions into Concurrent Declarative Programming . .299 Rachid Echahed and Wendelin Serwe

Specification of Logic Programming Languages from Reusable Semantic Building Blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313 J.E. Labra Gayo, J.M. Cueva Lovelle, M.C. Luengo Díez, and A. Cernuda del Río

Logic Programming: Extension and Transformation

Inducing Differences among Documents using Aleph with Construction of Background Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 Chieko Nakabasami

Emergent Computation for Semantic Interpretation by Rule-Based Equivalent Transformation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339 Hiroshi Mabuchi, Kiyoshi Akama, and Hidekatsu Koike

Synthesis of Conversion Rules by Expanding Logic Programs . . . . . . . . . . . . . 353 Hiroshi Mabuchi, Kiyoshi Akama, and Hidekatsu Koike

System Descriptions

KIEL - A Computer System for Visualizing the Execution of Functional Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365 Rudolf Berghammer and Ulf Milanese

CIDER: An Integrated Development Environment for Curry . . . . . . . . . . . . . . 369 Michael Hanus and Johannes Koj

ULTRAflow - A Lightweight Workflow Management System . . . . . . . . . . . . . . 375 Alfred Fent and Burkhard Freitag