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Preface 

For the twelfth time, the European Conference on Object-Oriented Program- 
ming, ECOOP, provides a gathering place for researchers and practitioners in 
the field of object technology. Despite numerous other conferences on object- 
related topics, ECOOP has established itself as the premier object technology 
conference. One reason is the composition of the conference week and the high 
quality of the presented material. The first two days of the conference are de- 
voted to a comprehensive tutorial program running in parallel with a very selec- 
tive workshop program. The remaining three days are devoted to the technical 
program and organized as a single track where about two dozen high quality 
technical papers are presented and discussed intermixed with panels and invited 
talks. The size of the conference and the choice of sites typically leads to a very 
cozy and informative atmosphere that fosters significant scientific exchange and 
learning. 

This volume constitutes the proceedings of the Twelfth ECOOP held in Brus- 
sels, Belgium in July 1998. Previous ECOOP conferences were held in Paris 
(France), Oslo (Norway), Nottingham (England), Ottawa (Canada, jointly with 
OOPSLA), Geneva (Switzerland), Utrecht (the Netherlands), Kaiserslantern 
(Germany), Bologna (Italy), /~rhus (Denmark), Linz (Austria), and Jyv~skylii 
(Finland). 

The ECOOP'98 technical programme consists of 24 technical papers (selected 
from 124 submissions), two invited speakers, and two panels. The programme 
committee, consisting of 29 distinguished researchers in object orientation, met 
at the University of Copenhagen in Denmark on January 29 and 30. All papers 
were reviewed by between three and six members of the programme committee. 
The accepted papers cover a number of different topics both practical, such as 
garbage collection, and more theoretical, such as type theory. It is our hope that 
you will find the resulting mix interesting and enlightening. 

I would like to express my appreciation to the authors of submitted pa- 
pers, the programme committee members, the external referees, the invited 
speakers and panel members, and the many others who have contributed to 
the ECOOP'98 technical programme. We hope that the resulting technical pro- 
gramme is another solid step towards advancing object-oriented software tech- 
nology, just as previous ECOOPs have been. 

Finally, I would like to thank the numerous people in AITO and at VUB 
who are responsible for organizing ECOOP'98. 

Ultimately, the success of any conference is measured by the number of at- 
tendees who actually feel that they spent their time well--a feeling that we all 
can share by active participation in the conference. Have fun! 

May, 1998 Eric Jul 
ECOOP'98 Programme Chair 



VI 

Organization 
ECOOP'98 is organized by the Programming Technology Lab of the Vrije Uni- 
versiteit Brussel, under the auspices of AITO (Association Internationale pour 
les Technologies Objets), and in cooperation with ACM SIGPLAN (Association 
for Computing Machinery, Special Interest Group for Programming Languages). 

E x e c u t i v e  C o m m i t e e  

Conference Chair: 
Programme Chair: 

Organizing Chair: 

Luc Steels (Vrije Universiteit Brussel, B) 
Eric Jul (Aalborg University & University of 
Copenhagen, DK) 
Theo D'Hondt (Vrije Universiteit Brussel, B) 

P r o g r a m m e  C o m m i t e e  

Mehmet Aksit (University of Twente, NL) 
Jean-Pierre Briot (Laboratoire d'Informatique de Paris 6, F) 
Frank Buschmann (Siemens AG, D) 
Vinny Cahill (Trinity College, IRL) 
Luca Cardelli (Microsoft Research Ltd., UK) 
Craig Chambers (University of Washington, USA) 
Derek Coleman (King's College London, UK) 
Charles Consel (University of Rennes, F) 
Peter Dickman (University of Glasgow, UK) 
Bjorn Freeman-Benson (Object Technology International, CDN) 
Erich Gamma (Object Technology International, CH) 
Rachid Guerraoui (Swiss Federal Institute of Technology, CH) 
Norman C. Hutchinson (University of British Columbia, CDN) 
Yutaka Ishikawa (Real World Computing Partnership, J) 
Gerti Kappel (Johannes Kepler University, A) 
Jcrgen Lindskov Knudsen (Aarhus University, DK) 
Sacha Krakowiak (Universit@ Joseph Fourier, F) 
Bent Bruun Kristensen (Odense University, DK) 
Karl J. Lieberherr (Northeastern University, USA) 
Ole Lehrmann Madsen (University of Aarhus, DK) 
Boris Magnusson (Lund Institute of Technology, S) 
Satoshi Matsuoka (Tokyo Institute of Technology, J) 
Paola Mello (University of Ferrara, I) 
Ann Moreira (Universidade Nova de Lisboa, P) 
Ron Morrison (University of St Andrews, UK) 
Oscar Nierstrasz (Universitaet Bern, CH) 
Jens Palsberg (Purdue University, USA) 
Dag I.K. SjSberg (University of Oslo, N) 
Jan Vitek (University of Geneva, CH) 



vii 

O r g a n i z i n g  C o m m i t t e e  

Tutorial Chair: 
Workshop Chair: 
Panel Chair: 
Demonstration Chair: 
Poster Chair: 
Exhibition Chair: 

Viviane Jonckers (Vrije Universiteit Brussel, B) 
Serge Demeyer (IAM-SCG, CH) 
Ghislain Hoffman (University of Ghent, B) 
Eric Steegmans (University of Leuven, B) 
Patrick Steyaert (Vrije Universiteit Brussel, B) 
Eddy Vandijck (Vrije Universiteit Brussel, B) 

O r g a n i z i n g  T e a m  at  Vri je  Un ive r s i t e i t ,  B 

Carine Lucas (Conference Manager), Koen De Hondt, Jan De Laet, Kris De 
Volder, Wolfgang De Meuter, Wim Lybaert, Kim Mens, Tom Mens, Tom Tourw6, 
Werner Van Belle, Mark Willems, and Roel Wuyts 

O r g a n i z i n g  T e a m  at  t h e  U n i v e r s i t y  of  Twen te ,  NL 

Richard van de Stadt (Electronic Submission & Reviewing System) 

O r g a n i z i n g  T e a m  at  t h e  U n i v e r s i t y  of  C o p e n h a g e n ,  D K  

Morten Frank (Proceedings Organizer) 

Cooperating Associations 

~ Aito (Association Internationale pour les Technologies Objects) 
. . . . . . . . .  http://iamwww.unibe.ch/ECOOP/AITO/ 

ACM SIGPLAN (Association for Computing Machinery, 
Special Interest Group for Programming Languages) 
http://www.acm.org/sigplan/ 

Sponsoring Companies 

EDS: Main Sponsor 
http://www.eds.com/ 

IBM: Host for the Conference Banquet 
http://ibm.com/ 

Sabena: Official Carrier for ECOOP'98 
http://www.sabena.be/ 



R e f e r e e s  

Franz Achermann 
Constantin Arapis 
Costas Arapis 
Jean-Paul Bahsoun 
Dharini Balasubramaniam 
Lodewijk Bergmans 
Didier Bert 
Walter Binder 
Pim van den Broek 
Ciaran Bryce 
Lars Kirkegaard Baekdal 
Luis Caires 
Shigeru Chiba 
Henrik B. Christensen 
Michael Christensen 
A. Ciampolini 
Robert Clark 
Antonio Corradi 
Laurent Dami 
Enrico Denti 
Anne Doucet 
Stephane Ducasse 
Roland Ducournau 
Erik Ernst 
Marc Evers 
Andrew Gordon 
Zahia Guessoum 

viii 

Pedro Guerreiro 
Michel Habib 
GSrel Hedin 
Roger Henriksson 
Martin Hitz 
Marianne Huchard 
Bernard Huet 
Eydun Eli Jacobsen 
Eric Jacopin 
Bo N. Jcrgensen 
Graham Kirby 
Dimitri Konstantas 
Evelina Lamma 
Philippe Laublet 
Julia Lawall 
Letizia Leonardi 
Markus Lumpe 
Munenori Maeda 
Margarida Mamede 
Renaud Marlet 
Marco Meijers 
Mira Mezini 
Hanspeter Moessenboeck 
Gilles Muller 
Dave Munro 
Palle Nowack 
Werner Obermair 

Andrea Omicini 
Doug Orleans 
Francois Pachet 
Ulrik Pagh Schultz 
Guenter Pilz 
Christian Queinnec 
Sigi Reich 
Werner Retschitzegger 
Tamar Richner 
Fabrizio Riguzzi 
Michel Riveill 
Xavier Rousset de Pina 
Elmer Sandvad 
Ichiro Sato 
Jean-Guy Schneider 
Wieland Schwinger 
Cesare Stefanelli 
Markus Stumptner 
Mario Suedholt 
Bedir Tekinerdogan 
Scott Thibault 
Sander Tichelaar 
Mads Torgersen 
Vasco Vasconcelos 
Andre Weinand 
Mikal Ziane 



Contents  

I n v i t e d  T a l k  1 

Mobile Objects and Mobile Agents: The Future of Distributed Computing? . 1 

Danny B. Lange (General Magic, Inc.) 

M o d e l l i n g  I d e a s  a n d  E x p e r i e n c e s  

The M.A.D. Experience: Multiperspective Application Development in 
Evolutionary Prototyping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

Michael Christensen, Andy Crabtree, Christian Heide Damm, Klaus 
Marius Hansen, Ole Lehrmann Madsen, Pernille Marqvardsen, 
Preben Mogensen, Elmer Sandvad, Lennert Sloth and Michael 
Thomsen (Department of Computer Science, University of Aarhus) 

Extending the ODMG Object Model with Time . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 

Elisa Bertino, Elena Ferrari (Dipartimento di Scienze 
dell'Informazione, Universit~ degli Studi di Milano), Giovanna 
Guerrini and Isabella Merlo (Dipartimento di Informatica e Scienze 
dell'Informazione, Universitit di Genova) 

Modelica - A Unified Object-Oriented Language for System Modeling and 
Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 

Peter Fritzson and Vadim Engelson (Dept. of Computer and 
Information Science, LinkSping University) 

D e s i g n  P a t t e r n s  a n d  F r a m e w o r k s  

Synthesizing Object-Oriented and Functional Design to Promote Re-use . . .  91 

Shriram Krishnamurthi, Matthias Felleisen and Daniel P. Friedman 
(Rice University) 

Precise Visual Specification of Design Patterns . . . . . . . . . . . . . . . . . . . . . . . . . . .  114 

Anthony Lauder and Stuart Kent (University of Brighton) 

Framework Design for End-to-End Optimization . . . . . . . . . . . . . . . . . . . . . . . . .  135 

Aamod Sane (Icon Computing Inc.), Ashish Singhai and Roy 
H. Campbell (University o/Illinois at Urbana-Champaign) 



L a n g u a g e  P r o b l e m s  a n d  S o l u t i o n s  

Flexible Alias Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158 

James Noble (Microsoft Research Institute, Macquarie University), 
Jan Vitek (Universitd de Gen~ve) and John Potter (Microsoft 
Research Institute, Macquarie University) 

Predicate Dispatching: A Unified Theory of Dispatch . . . . . . . . . . . . . . . . . . . . .  186 

Michael Ernst, Craig Kaplan and Craig Chambers (University of 
Washington) 

Orthogonal to the Java Imperative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  212 

Suad Alagi5, Jose Solorzano and David Gitchell (Wichita State 
University) 

D i s t r i b u t e d  M e m o r y  S y s t e m s  

Modelling a Distributed Cached Store for Garbage Collection: The Algorithm 
and Its Correctness Proof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234 

Paulo Ferreira (INESC/IST) and Marc Shapiro (INRIA) 

Cyclic Distributed Garbage Collection with Group Merger . . . . . . . . . . . . . . .  260 

Helena Rodrigues and Richard Jones (University of Kent) 

Experiences Developing a Virtual Shared Memory System Using High-Level 
Object Paradigms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285 

YSrg Cordsen, JSrg Nolte (GMD FIRST) and Wolfgang 
SchrSder-Preikschat (University of Magdeburg) 

R e u s e ,  A d a p t i o n  a n d  H a r d w a r e  S u p p o r t  

Binary Component Adaptation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307 

Ralph Keller and Urs HSlzle (University of California, Santa 
Barbara) 

Object-Oriented Architectural Support for a Java Processor . . . . . . . . . . . . . .  330 

N. Vijaykrishnan, N. Ranganathan (Center for Microelectronics 
Research, Department of CSE, Univ. of South Florida, Tampa) and 
Ravi Gadekarla (Bell South Communications, Birmingham, 
Alabama) 

A Study of the Fragile Base Class Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355 

Leonid Mikhajlov (Turku Centre for Computer Science) and Emil 
Sekerinski (McMaster University) 



• 

I n v i t e d  T a l k  2 

Providing Orthogonal Persistence for Java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383 
Malcolm Atkinson (University of Glasgow) and Mick Jordan (Sun 
Microsystems Laboratories) 

R e f l e c t i o n  

Wrappers to the Rescue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396 
John Brant, Brian Foote, Ralph E. Johnson and Donald Roberts 
(University of Illinois at Urbana-Champaign) 

Design and Partial Evaluation of Meta-objects for a Concurrent Reflective 
Language . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418 

Hidehiko Masuhara and Akinori Yonezawa (University of Tokyo) 

Reflection for Statically Typed Languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440 
Josd de Oliveira GuimarSes (Universidade Federal de $5o Carlos) 

E x t e n s i b l e  O b j e c t s  a n d  T y p e s  

An Imperative, First-Order Calculus with Object Extension . . . . . . . . . . . . . .  462 
Viviana Bono (Dipartimento di Informatica dell'Universith di 
Torino) and Kathleen Fisher (AT~T Labs--Research) 

On Object Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  498 
Luigi Liquori (Dipartimento di Matematica ed In]ormatica 
dell'Universith di Udine) 

A Statically Safe Alternative to Virtual Types . . . . . . . . . . . . . . . . . . . . . . . . . . .  523 
Kim Bruce (Williams College), Martin Odersky (University of 
South Australia) and Philip Wadler (Bell Labs, Lucent Technology) 

M i x i n s ,  I n h e r i t a n c e  a n d  T y p e  A n a l y s i s  C o m p l e x i t y  

Implementing Layered Designs with Mixin Layers . . . . . . . . . . . . . . . . . . . . . . . .  550 
Yannis Smaragdakis and Don Batory (University of Texas at 
Austin) 

Classifying Inheritance Mechanisms in Concurrent Object Oriented 
Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571 

Lobel Crnogorac (The University of Melbourne), Anand S. Rao 
(Mitchell Madison Group) and Kotagiri Ramamohanarao (The 
University of Melbourne) 



• 

The Complexity of Type  Analysis of Object  Oriented Programs . . . . . . . . . .  601 

Joseph (Yossi) Gil (IBM T.J. Watson Research Center) and Alon 
Itai (TechnionIIT) 

Author  Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635 


