MAX-PLANCK-INSTITUT FÜR INFORMATIK

� �

↑ �

Integration of Declarative Paradigms

Proceedings of the ICLP’94 Post-Conference Workshop Santa Margherita Ligure, Italy

Hassan Aït-Kaci, Michael Hanus, Juan José Moreno Navarro (Eds.)

MPI–I–94–224 June 1994

Øøıȷ

Øø k

I N F O R M A T I K

Im Stadtwald D 66123 Saarbrücken Germany

Authors’ Addresses

Hassan Aït-Kaci School of Computing Science Simon Fraser University Burnaby, British Columbia V5A 1S6, Canada

hak@cs.sfu.ca

Michael Hanus Max-Planck-Institut für Informatik Im Stadtwald D-66123 Saarbrücken Germany

michael@mpi-sb.mpg.de

Juan José Moreno Navarro Facultad de Informática Universidad Politécnica de Madrid Campus de Montegancedo s/n Boadilla del Monte 28660 Madrid Spain

jjmoreno@fi.upm.es

Acknowledgements

The production of the proceedings was supported by the Max-Planck-Institut für Informatik.

Abstract

Since the initial efforts in reconciling the styles of functional programming and logic programming, there has been significant work done regarding efficient implementation. Also, new declarative paradigms, such as constraint-based or object-based, have now emerged, asking naturally to be conjugated and exploited along with other such programming techniques. As a result, interest in the integration of declarative paradigms has been spurred anew. This workshop aims at bringing together researchers from different communities as well as giving the logic programming audience an idea of recent advances. Topics are: language features, semantics, execution principles, implementation issues, constraints, types, functions, and concurrency.

Preface

The integration of declarative paradigms and, in particular, the integration of functional and logic programming, was an active area of research some years ago. Since then, new declarative models and languages have been proposed that were shown to be feasible.

Recently, interest for this kind of languages has been spurred anew, especially for what concerns efficient implementation. Currently, there is active research in:

ffl Design of new programming languages accounting for a mature and up-to-date understanding of previously studied features meant to improve the expressive power of declarative languages (lazy evaluation, higher-order objects, types, object orientation, etc...).

ffl Development of efficient implementations. The proposals combine existing techniques from logic programming (e.g., WAM, mode analysis, abstract interpretation) and functional programming (e.g., graph reduction, strictness analysis, optimization of deterministic computations) as well as new techniques (e.g., combination of normalization and narrowing, residuation and coroutining, parallelization).

ffl Integration with other paradigms, like the inclusion of constraints, real-time programming, visual programming, etc.

The workshop on “Integration of Declarative Paradigms” aims at bringing together researchers from different communities as well as giving the logic programming audience an idea of recent advances in the area. Topics are: language features, semantics, execution principles, implementation issues, constraints, types, functions, and concurrency.

This report contains the submissions that have been accepted for presentation at the workshop. This workshop is held in conjunction with the Eleventh International Conference on Logic Programming (ICLP’94) in Santa Margherita Ligure at June 18, 1994.

In the spirit of a workshop, the contributions presented here have not been submitted to a thorough refereeing and do not mean to report definite and stable results. Rather, they were selected as a fair representation of current research activities with the purpose of cross-fertilizing ideas. It is hoped that this will help the authors and the audience bring emerging ideas to bear fruit.

We thank everyone who cared to send us their work for consideration.

June 1994 Hassan Aït-Kaci Michael Hanus Juan José Moreno Navarro

Table of Contents

Session 1: Logic Programming plus Constraints F-logic Programming and Terminological Constraints 1 C. Rigotti, M.-S. Hacid, J.-F. Boulicaut A Layer Architecture for the Integration of Rules, Inheritance, and Constraints 12 A. Abecker, H. Wache Semantics of Constraint Logic Programs with Optimization 23 K. Marriott, P.J. Stuckey

Session 2: Extension of Type Systems for Declarative Languages Logic Programming with Constructor-based Type Constraints 36 H.-J. Goltz A Typed Functional Language Based on Sequent Calculus 46 M. Tarver

Session 3: Implementation of Integrated Languages The JUMP-machine: A Generic Basis for the Integration of Declarative Paradigms 61 M.M.T. Chakravarty, H.C.R. Lock Integrating Disequations in the Algebraic and Logic Programming Language LPG 76 D. Bert, R. Echahed Efficient Integration of Declarative Paradigms into Symbolic Computation Systems 94 G. Grivas

Session 4: Declarative Programming plus Concurrency Implementation Issues of a Distributed Real-Time Logic Language 106 M. Díaz, B. Rubio, J.M. Troya Compilation of Concurrent Declarative Languages 120 Z.M. Ariola, B.C. Massey, M. Sami, E. Tick Distributed Declarative Systems as Parts of Cooperating Software Environments 135 G. Czajkowski, A. Uszok, K. Zieliński