ASF+SDF’95

a workshop on

Generating Tools from Algebraic Specifications

May 11 & 12, 1995, CWI, Amsterdam

Proceedings

M. G. J. van den Brand A. van Deursen T. B. Dinesh J. F. Th. Kamperman E. Visser

(eds.)

Sponsored by Programming Research Group, University of Amsterdam Centrum voor Wiskunde en Informatica (CWI) Institute for Logic Language and Computation (ILLC) Dutch Graduate School in Logic (OzsL) Foundation for Computer Science Research in the Netherlands (SION)

Appendices and other supplements to some of the articles in this proceedings are available via the WWW page of the workshop:

http://www.cwi.nl/¸gipe/asf+sdf95/

These proceedings are published as Technical Report P9504 of the Programming Research Group, University of Amsterdam. Kruislaan 403, NL-1098 SJ Amsterdam, The Netherlands. http://www.fwi.uva.nl/fwi/research/vg3/

copyright cfl 1995 by the authors

Contents

Preface : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : v

Invited Contributions

The Prehistory of ASF+SDF

J. Heering (CWI, Amsterdam) & P. Klint (CWI/U. of Amsterdam), 1 The Evolution of Implementation Techniques

in the ASF+SDF Meta-environment P. Klint (CWI/U. of Amsterdam) : : : : : : : : : : : : : : : : : : : : 5 An Algebraic Machine for Imperative Programs

J. Heering (CWI, Amsterdam) : : : : : : : : : : : : : : : : : : : : : : 27

Case Studies I

Program transformations using ASF+SDF

M. G. J. van den Brand, S. M. Eijkelkamp, D. K. A. Geluk (U. of Amsterdam) H. Meijer, H. R. Osborne & M. J. F. Polling (U. of Nijmegen) 29 A PSF Library of Data Types

S. Mauw & J.C. Mulder (U. of Technology, Eindhoven) : : : : : : : : 53 Specifying Imp(G) Using ASF+SDF: A Case Study

S. Vigna (U. of Milano) : : : : : : : : : : : : : : : : : : : : : : : : : : 65

Syntax

A Family of Syntax Definition Formalisms

E. Visser (U. of Amsterdam) : : : : : : : : : : : : : : : : : : : : : : : 89 Friendly Incremental Prototyping

M. Vilares Ferro & M. A. A. Pardo (Coruna) : : : : : : : : : : : : : 127 Specifying Visual Syntax

S. Üsküdarlı : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 143 Pretty Printing in the ASF+SDF Meta-environment.

Past, Present and Future M. G. J. van den Brand : : : : : : : : : : : : : : : : : : : : : : : : : : 155

Case Studies II

Specification of tools for Message Sequence Charts

S. Mauw (U. of Technology, Eindhoven) & E. A. van der Meulen (U. of Amsterdam) : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 175 A Simple ß-Calculus Manipulation Tool

A. van Deursen (U. of Technology, Eindhoven) : : : : : : : : : : : : : 211

Semantics

Specifying an Automated Induction Proof Procedure in ASF+SDF D. Naidich (U. of Iowa), T. B. Dinesh (CWI, Amsterdam) : : : : : : 233 Injection Misdemeanors

T. B. Dinesh (CWI, Amsterdam) : : : : : : : : : : : : : : : : : : : : : 255 The New ASF Compiler. An Exercise in Self-applicability

J. F. Th. Kamperman & H. R. Walters (CWI, Amsterdam) : : : : : 271 iv

Preface

The idea of building programming environments based on language definitions is the starting point of the ASF+SDF project. Over the past 10 years a significant amount of research has been invested in the development of the ASF+SDF algebraic specification formalism and the associated supporting system, the ASF+SDF metaenvironment.

ASF+SDF is characterized by its notational flexibility, the system by its support for rapid, interactive development and is thus ideally suited for design and tooling of languages. It has proved to be well suited for education. The formalism and the system are used in courses on compiler construction and software engineering at several universities. The meta-environment has proved to be a good tool for rapid prototyping, also due to its increasing ability to handle very large specifications. The number of projects in industry using ASF+SDF is growing. It is a bit disappointing that none of these industrial projects are presented as a case study in these proceedings.

At this junction in time a variety of drastic extension plans are being launched. The approach is to use ASF+SDF itself to redesign ASF+SDF and the ASF+SDF meta-environment. The aim of this workshop is to bring together researchers and users with an interest in the further development of ASF+SDF, and to provide a platform for sharing experiences, for explaining relations with other areas, and for discussing future directions.

These proceedings contain a varied collection of papers, that not only discuss the utility of the ASF+SDF meta-environment for design and development of languages, but also discuss the design and development of the meta-environment itself.

A short pre-history describes the happenings before the beginning of the GIPEproject. Paul Klint looks into the past, from the beginning of the GIPE-project to the current, by surveying the various implementation techniques applied in the ASF+SDF project, and then he sketches some future developments. Jan Heering presents current work on program analysis using algebraic techniques.

Six case studies apply ASF+SDF in fields from program transformations, to type-checking of categorial programs. One of the case studies involves the specification of a proof procedure, which in turn will be used to prove parts of ASF+SDF specifications correct.

Four papers discuss various aspects of syntax, such as the design of syntax definition formalisms (with the purpose of redesigning SDF), parsing, visual syntax and pretty printing. The last papers discuss some semantic issues, such as the behavior of injections with overloading and the new compiler for ASF+SDF.

Information on the workshop is also available via WWW, including sources of specifications discussed in these proceedings. The address is on the back of the titlepage.

We thank Mieke Bruné for taking care of the administrative aspects of this workshop; Joris Hillebrand for his efforts to make these proceedings available to the participants in time; the sponsors PRG, CWI, ILLC, OzsL and SION; all authors for their contributions, and Paul Klint and Jan Heering for accepting our invitation.

Amsterdam, May 1995

Mark van den Brand, Arie van Deursen, Dinesh, Jasper Kamperman and Eelco Visser vi