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

881 

Advisory Board: W. Brauer D. Gries J. Stoer 



E Loucopoulos (Ed.) 

Entity-Relationship 
Approach - ER '94 

Business Modelling and Re-Engineering 

13th International Conference 
on the Entity-Relationship Approach 
Manchester, United Kingdom, December 13-16, 1994 
Proceedings 

Springer-Verlag 
Berlin Heidelberg NewYork 
London Paris Tokyo 
Hong Kong Barcelona 
Budapest 



Series Editors 

Gerhard Goos 
Universit~it Karlsruhe 
Vincenz-Priessnitz-Strage 3, D-76128 Karlsruhe, Germany 

Juris Hartmanis 
Department of Computer Science, Cornell University 
4130 Upson Hall, Ithaka, NY 14853, USA 

Jan van Leeuwen 
Department of Computer Science, Utrecht University 
Padualaan 14, 3584 CH Utrecht, The Netherlands 

Volume Editor 

Pericles Loucopoulos 
Department of Computation, UMIST 
P.O. Box 88, Manchester M60 1QD, United Kingdom 

CR Subject Classification (1991): H.2, H.4, D.2.2, D.2.m, 1.2.4, 1.6.5, J.1, J.4 

ISBN 3-540-58786-1 Springer-Verlag Berlin Heidelberg New York 

CIP data applied for 

This work is subject to copyright. All rights are reserved, whether the whole or part 
of the material is concemed, specifically the rights of translation, reprinting, re-use 
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other 
way, and storage in data banks. Duplication of this publication or parts thereof is 
permitted only under the provisions of the German Copyright Law of September 9, 
1965, in its current version, and permission for use must always be obtained from 
Springer-Verlag. Violations are liable for prosecution under the German Copyright 
Law. 

�9 Springer-Verlag Berlin Heidelberg 1994 
Printed in Germany 

Typesetting: Camera-ready by author 
SPIN: 10479293 45/3140-543210 - Printed on acid-free paper 



F o r e w o r d  

Message from the General Conference Chair 

Data modelling for database design, process modelling for software and business 
process engineering, requirements modelling for software systems, and 
knowledge engineering for expert system development are all activities which 
require the construction of symbolic representations of aspects of the real world, a 
task we often we call 'world modelling'. Moreover, the demand for such world 
modelling skills for the computer professional is growing, as we find that 
software systems need to be conceived right from the start as embedded systems 
in a complex, evolving organisational setting. The primary vehicles for world 
modelling have been symbolic, often graphical, notations that go by the name of 
'conceptual models'. Of these, the Entity-Relationship Model proposed by Peter 
Chen in 1975 is by far the best known and most successful. 

The Entity-Relationship Conference is the oldest international conference whose 
sole aim is to provide a forum for the presentation of research and the exploration 
of research directions on the topic of conceptual modelling. Since its first meeting 
in San Jose in 1979, this conference has grown in stature and prestige 
internationally and is now the most established international conference on 
conceptual modelling. This year's theme, 'Business Modelling and Re- 
Engineering', is a topic of tremendous interest to industry and one where 
technological advances in conceptual modelling can have a profound impact on 
how corporations are engineered and re-engineered to meet changing business 
objectives and cope with evolving operational environments. 

October 1994 John Mylopoulos 
General Conference Chair 



P r e f a c e  

The ER conference is the primary forum for researchers and practitioners in the 
field of conceptual data modelling. Since its inception, the ER conference has 
proved to be one of the major vehicles for exchange of research results and 
practical experiences using many different modelling approaches including 
variants of the ER model, object-oriented models, object-role models, rule-based 
models, temporal models, etc., as well as related technology aspects such as 
databases and knowledge bases. 

The objective of the ER '94 conference was to offer a programme that provides a 
balanced view between research and practical experiences within the framework of 
Business Modelling and Re-engineering. Business modelling and re-engineering 
is a key challenging area as increasingly organisations strive to improve the co- 
ordination between systems and ultimately individuals. Improving the 
performance of large business processes, some of which may take place across 
different organisations, requires appropriate modelling techniques and 
infrastructure technology to assist in the management of the interaction between 
different agents participating in these processes. The papers appearing in this 
volume cover fairly comprehensibly the two areas of modelling and technology 
infrastructure addressing themes such as business process modelling, enterprise 
modelling, system evolution, object-oriented databases, active databases, CASE 
technology, reverse engineering, information system modelling, schema co- 
ordination, and re-engineering. 

October 1994 Pericles Loucopoulos 
Programme Chair 
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