
Lecture Notes in 
Computer Science 
Edited by G. Goos and J. Hartmanis 

432 

N. Jones (Ed.) 

I I  I I I  

ESOP '90 
3rd European Symposium on Programming 
Copenhagen, Denmark, May 15-18, 1990 
Proceedings 

I II 

Springer-Verlag 
Berlin Heidelberg NewYork London Paris Tokyo HongKong 



E d i t o r i a l  B o a r d  

D. Barstow W. Brauer R Brinch Hansen D. Gries D. Luckham 
C. Moler A. Pnueli G. Seegm011er J. Stoer N. Wir th 

Editor 

Nell Jones 
DIKU, University of Copenhagen 
Universitetsparken 1, DK-2100 Copenhagen, Denmark 

CR Subject Classification (1987): D.3.1-4, F.3.1-3, E4.1 

ISBN 3-540-52592-0 SpringerVerlag Berlin Heidelberg NewYork 
ISBN 0-387-52592-0 Springer-Verlag New York Berlin Heidelberg 

This work is subjectto copyright. All rights are reserved, whether the whole or part of the material 
is concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, 
broadcasting, reproduction on microfilms or in other ways, and storage in data banks. Duplication 
of this publication or parts thereof is only permitted under the provisions of the German Copyright 
Law of September 9, 1965, in its version of June 24, t985, and a copyright fee must always be 
paid. Violations fall under the prosecution act of the German Copyright Law. 
© Springer-Verlag Berlin Heidelberg 1990 
Printed in Germany 
Printing and binding: Druckhaus Beltz, Hemsbach/Bergstro 
214513140-543210 - Printed on acid-free paper 



Preface 

This w~lume contains the Proceedings of the Third European Symposium on Pro- 

gramming (ESOP '90), held jointly with the Fifteenth CAAP (Conference on Trees in Algebra 

and Programming) May 15-18, 1990 in Copenhagen. The CAAP '90 Proceedings are published 

in another LNCS volume, a twin to this one. 

Two previous ESOP symposia have been held, the first in SaarbriJcken in 1986 and the second 

(also jointly with CAAP) in Nancy in 1988. They continue lines begun in France and Germany 

under the names Cottoque sur la Programmation and the GI-workshops on Programmier- 

sprachen und Programment~,,icklung. 

ESOP '90 addresses fundamental issues and important developments in the design, specification 

and implementation of programming languages and systems on topics including those listed 

below. Especially encouraged were papers that describe practical work based on theory, or 

computer experiments implementing theoretical concepts and formal models. 

• Program development 

specification, methodology, tooIs, environments 

• Programming language concepts 

types, data abstraction, parallelism, real-time. 

• l_~guage implementation techniques 

compilers, interpreters, abstract machine design, optimization 

• Programs as data objects 

abstract interpretation, program transformation, partial evaluation 

• Programming styles 

imperative, functional, predicative, object-oriented 

Seventy-five papers were submitted, of which twenty-four were selected by the program 

committee. The choice was made on the quality of the papers, but it turns out that they are a 

representative sample of the submitted ones. On the average the submitted papers were rather 

good and the task of the Program Committee was not always easy. In particular several papers 

contained new and interesting ideas, but were not worked out well enough. 

The two invited lecturers are Henk Barendregt (University of Nijmegen, Holland) and Robert 

Paige (Courant Institute, New York). I am pleased to thank these two outstanding scholars for 

accepting the invitation to address the conference. 
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