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Preface 

TAPSOFT'89 is the Third International Joint Conference on Theory and Practice of Software 

Development. 

TAPSOFT'89 is being held from March 13 to March 17, 1989 in Barcelona. TAPSOFT'89 has 

been organized by Departament de Llenguatges i Sistemes Inform&tics (Universitat 

Polit~cnica Catalunya) and Associaci6 de T~cnics d'lnform&tica, and has been supported by 

EATCS and BCS. 

TAPSOFT'89 consists of three pads: 

Advanced Seminar on Foundations of Innovative Software Development 

The aim of the Advanced Seminar is to bring together leading experts in the various fields 

which form the foundations of the Software development and to provide a forum to discuss 

the possible integration of available theories and methods in view of their applications. 

The Advanced Seminar will consist of a number of invited talks and panel discussions. 

Invited Speakers: 
D. Bjerner (Lyngby) 
C.A.R. Hoare (Oxford) 
J.L. Lassez (Yorktown Heights) 
C.A. Vissers (Twente) 
M.Wirsing (Passau) 

G. Gonnet (Waterloo) 
B. Krieg-BrSckner (Bremen) 
P. Lescanne (Nancy) 
J. Wing (Pittsbugh) 

Panels: 
Software Environments and Factories. Chairman: H.Weber (Dortmund) 
Effectiveness of EC Programs for Software Development. Chairman: J.Diaz (Barcelona) 
Social Responsibility in Computer Science. Chairman: B. Mahr (Berlin) 
Theory and Practice of Software Development. Chairman: H.Ehdg (Berlin) 

Colloquium on Trees in Algebra and Programming 

This is the sixteenth edition of these Colloquia. The preceding colloquia were held in France 

and Italy, except in 1985 in Berlin, where for the first time CAAP was integrated into 

TAPSOFT. This was repeated in 1987 in Pisa. 
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In keeping with the tradition of CAAP as well as with the overhall theme of TAPSOFT, the 

selected papers focus on the following topics: 

Algorithms 
Proving Techniques 
Algebraic Specifications 
Concurrency 
Foundations 

The Program Committee for CAAP'89 is the following: 

S. Abramsky (London) 
A. Bertoni (Milano)* 
P. Deagano (Pisa)* 
H. Ehrig (Berlin)* 
G. Gonnet (Waterloo) 
M.Nivat (Paris) 
M. Rodriguez-Artalejo (Madrid)* 
U. Sch6ning (Koblenz)* 
M. Wirsing (Passau)* 

A. Arnold (Bordeaux)* 
M. Dauchet (Lille)* 
J. Diaz (Barcelona)* (Chairman) 
N. Francez (Haifa)* 
U. Montanari (Pisa) 
A. Pettorosi (Roma)* 
G. Rozenberg (Leiden)* 
J.M. Steyaert (Palaiseau)* 

Thirteen of them (the ones with *) attended the final Program Committee 
meeting. 

Colloquium on Current Issues in Programming Languages 

In keeping with the overall theme of TAPSOFT conferences, CCIPL focuses on those aspects 

of programming which are most important for innovative software development, lntegratior 

of formal methods and practical aspects of software production are also stressed. 

The selected papers cover the following topics: 

Programming Language Concepts 
Language Implementation 
Programming Paradigms 
Software Development 

The Program Committee for CCIPL is the following: 

E. Astesiano (Genova)* 
H. Ganzinger (Dortmund)* 
G. Kahn (Sophia-Antipolis)* 
P. Lescanne (Nancy)* 
B. Mahr (Berlin)* 
J. Meseguer (Palo Alto) 
H. Weber (Dortmund)* 

D. Bjerner (Lyngby)* 
N. Jones (Copenhagen)* 
J.L. Lassez (Yorktown Heights) 
G. Levi (Pisa) 
T. Maibaum (London)* 
F. Orejas (Barcelona)* (Chairman) 

Ten of them ( the ones with *) attended the final Program Committee meeting. 



The TAPSOFT'89 Conference Proceedings are published in two volumes. The first volume 

includes the papers from CAAP, plus the most theoretical invited papers. The second 

volume includes the papers from CCIPL and the invited papers more relevant to CCIPL. 

We would like to thank all the Program Committee members as well as the referees listed on 

the next page for their care in reviewing and selecting the submitted papers. 

We also wish to express our gratitude to the members of the Organizing Committee: 

C.Alvarez, F.Bach, P.Botella (Chairman), X,Burgu6s, X. Franch, T.Lozano, R.Nieuwenhuis, 

R.PeSa and C.Rosell6. Without their help, the Conference would not have been possible. 

Barcelona, March 1989 J.Dfaz 

F.Orej~ s 
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CONTENTS OF VOLUME I 

Invited Lectures 

C.A.R. Hoare (Oxford University) 

The Varieties of Programming Language 

J.L. Lassez (IBM T.J. Watson Res. Center), K. McAIoon (Brooklyn College & CUNY) 

Independence of Negative Constraints 

P. Lescanne (C.R.I. Nancy) 

Completion Procedures as Transition Rules + Control 

M. Wirsing, M. Broy (Univ. Passau) 

A Modular Framework for Specification and Information 

1,1 

1,19 

1,28 

1,42 

Communicat ions 

E. Astesiano, M. Cerioli (Universit~ di Genova) 

On the Existence of Initial Models for Partial (Higher-Order) Conditional Specifications 

E. Badouel (IRISA, Rennes) 

Terms and Infinite Trees as Monads over a Signature 

R.A. Baeza-Yates (Univ. of Waterloo) 

The Subsequence Graph of a Text 

J. Beauquier (Univ. Paris-Sud), A. Choquet (Univ. d'Orleans), 

A. Petit (Univ. Paris-Sud & Univ. d'Orleans ), G. VidaI-Naquet (Ecole.Sup. d'Electricit~) 

Syntactical Properties of Unbounded Nets of Processors 

S.L. Bloom, K. Sutner (Stevens Inst. of Technology, Hoboken) 

Shuffle Equations, Parallel Transition Systems and Equational Petri Nets 

G. Boudol (INRIA, Sophia-Antipolis) 

Towards a Lambda-Calculus for Concurrent and Communicating Systems 

A. Brogi, R. Gorrieri (Universit~ di Pisa) 

A Distributed, Net Oriented Semantics for Delta Prolog 

A. de Bruin (Erasmus Univ., Rotterdam), E.P. de Vink (Free Univ. Amsterdam) 

Continuation Semantics for Prolog with Cut 

1,74 

1,89 

I, 104 

I, 119 

I, 134 

I, 149 

I, 162 

I, 178 



VIII 

M.P. Delest, J.M. Fedou (Bordeaux Univ.) 

Labeled Trees and Relations on Generating Functions 

P. Deransart (INRIA - Rocquencourt) 

Proofs of Declarative Properties of Logic Programs 

A. Deruyver, R. Gilleron (Univ. de Lille) 

The Reachability Problem for Ground TRS and some Extensions 

H. Ganzinger (Univ. Dortmund) 

Order-Sorted Completion: The Many-Sorted Way 

M. Gogolla (Tech. Univ. Braunschweig) 

Algebraization and Integrity Constraints for an Extended Entity-Relationship Approach 

A. Habel, H.-J. Kreowski, W. Vogler (Univ. Bremen) 

Decidable Boundedness Problems for Hyperedge-Replacement Graph Grammars 

R. Hennicker (Univ. Passau) 

Implementation of Parameterized Observational Specifications 

S.M. Kaplan, S.K. Goering (Univ. of Illinois) 

Priority Controlled Incremental Attribute Evaluation in Attributed Graph Grammars 

P. Massazza, N. Sabadini (Univ. Milano) 

Some Applications and Techniques for Generating Functions 

P. Miglioli, U. Moscato, M. Ornaghi (Univ. Milano) 

Semi-Constructive Formal Systems and Axiomatization of Abstract Data Types 

P. Padawitz (Univ. Passau) 

Inductive Proofs by Resolution and Paramodutation 

C. Stirling, D. Walker (Univ. o! Edinburgh) 

Local Model Checking in the Modal Mu-Calculus 

I, 193 

I, 207 

I, 227 

1,244 

I, 259 

I, 275 

I, 290 

I, 306 

I, 321 

I, 337 

1,352 

I, 369 
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CONTENTS OF VOLUME II 

Invited Lectures 

D. Bj~mer (Technical University of Denmark) 

Towards a Meaning of 'M'in VDM 

B. Krieg-Bn3ckner (Univ. Bremen) 

Algebraic Specification and Functionals for Transformational Program and 

Meta Program Development 

C.A. Vissers, G. Scollo, M van Sinderen, E. Brinksma (Univ. of Twente) 

On the Use of Specification Styles in the Design of Distributed Systems 

J.M. Wing (Carnegie Mellon Univ.) 

SpeCifying Avalon Objects in Larch 

II, 1 

II, 36 

11, 60 

II, 61 

Communications 

A. Bondorf (DIKU, Copenhagen) 

A Self-Appficable Partial Evaluator for Term Rewriting Systems 

A. Bossi, N. Cocco (Univ. Padova) 

Verifying Correctness of Logic Programs 

D. Clement, J. Incerpi (INRIA, Sophia-Antipolis) 
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R. Dietrich (Univ. Karlsruhe) 

A Preprocessor Based Module System for Prolog 

M. Duque Ant6n, M. Bretschneider (Philips GmbH, Hamburg) 

Formulas, Processes and Petri-Nets Applied to the Specification and 

Verification of a HDLC Protocol 

P. Fradet, D. Le M(~tayer (IRISA, Rennes) 

Compilation of Lambda-Calculus into Functional Machine Code 

Y.C. Fuh, P. Mishra (SUNY at Stony Brook) 

Polymorphic Subtype Inference: Closing the Theory-Practice Gap 

A. Giacalone, P. Mishra, S. Prasad (SUNY at Stony Brook) 

FACILE: A Symmetric Integration of Concurrent and Functional Programming 

II, 81 

II, 96 

I1, 11t 

II, 126 

I1, 140 

II, 155 

II, 167 

II, 184 
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II, 210 

II, 225 

II, 241 

II, 257 

II, 272 

I1, 286 

II, 298 

II, 313 

I], 328 

II, 345 
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