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Preface

The 20th Anniversary of ECOOP was held in Nantes, France, July 3-7, 2006. For
20 years ECOOP has been a leading conference in Europe. Each year ECOOP
brings together researchers, graduate students, and software practitioners to ex-
change ideas, progress, and challenges. The conference covered the full spectrum
of the field with many sessions to accommodate the varied interests of the partici-
pants including outstanding invited speakers, refereed technical papers, tutorials,
workshops, demonstrations, and a poster session.

This year, the Program Committee received 162 submissions, covering the en-
tire spectrum of object-orientation: aspects, modularity and adaptability; archi-
tecture and patterns; components, frameworks and product lines; concurrency,
real-time and embedded; mobility and distribution; collaboration and workflow,
domain specific, dynamic, multi-paradigm and constraint languages; HCI and user
interfaces; language innovations; compilation and virtual machines; methodology,
process and practices; model engineering, design languages and transformations;
persistence and transactions; theoretical foundations; and tools. The PC commit-
tee accepted 20 papers for publication after a careful and thorough reviewing pro-
cess. Papers were evaluated based on significance, originality, and soundness.

Eric Jul, Chair of the Selection Committee, presented the Dahl-Nygaard Prize
to Erich Gamma, Richard Helm, Ralph Johnson, and (posthumously) to John
Vlissides, popularly known as the “Gang of Four.” Their significant practical
work on design patterns changed the vocabulary and best practices in our soft-
ware development.

Erich Gamma, Serge Abiteboul, and Ralph Johnson presented invited talks
which complimented the technical papers. A highlight of this 20th ECOOP was
the special anniversary invited panel that provided their perspectives on our field.
The invited talks and the special panel papers are published in the proceedings.

ECOOP 2006’s success was due to the dedication of many people. First I
would like to thank the authors for submitting a high number of quality papers.
The selection of a subset of papers to be published from these took a lot of
careful reviewing and discussion. Secondly I would like to thank our invited
speakers and panelists for their contributions. They provided a rich context for
discussions and future directions. I would like to thank the members of the
Program Committee for their careful reviews, and for thorough and balanced
discussions during the selection process, which was held February 2-3 in Paris. I
thank the General Chairs of the conference, Pierre Cointe and Jean Bézivin, for
organizing the conference and Antoine Beugnard and Thomas Ledoux, Tutorial
Co-chairs, Charles Consel and Mario Siidholt, Workshop Co-chairs, Julien Cohen
and Hervé Grall, Demonstration and Poster Co-chairs. Special thanks to Jean-
Frangois Perrot for organizing the invited 20th anniversary panel.

June 2006 Dave Thomas



Organization

ECOOP 2006 was organized by the Computer Science Department of the Ecole
des Mines de Nantes, the University of Nantes, the CNRS LINA laboratory
and by INRIA, under the auspices of AITO (Association Internationale pour les
Technologies Objets), and in cooperation with ACM SIGPLAN and SIGSOFT.
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Design Patterns — 15 Years Later

Erich Gamma

IBM Rational Zurich Research Lab, Oberdorfstr. 8,
8001 Zurich, Switzerland
erich_gamma@ch.ibm.com

Abstract. Design patterns are now a 15 year old thought experiment. And,
today, for many, software design patterns have become part of the standard
development lexicon. The reason is simple: rather than constantly redis-
covering solutions to recurring design problems developers can refer to a body
of literature that captures the best practices of system design. This talks looks
back to the origins of design patterns, shows design patterns in action, and
provides an overview of where patterns are today.
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CodeQuest:
Scalable Source Code Queries with Datalog

Elnar Hajiyev, Mathieu Verbaere, and Oege de Moor

Programming Tools Group,
Oxford University Computing Laboratory,
Wolfson Building, Parks Road, Oxford OX1 3QD, UK
{Elnar.Hajiyev, Mathieu.Verbaere, Oege.de.Moor}@comlab.ox.ac.uk,
http://progtools.comlab.ox.ac.uk/projects/codequest/

Abstract. Source code querying tools allow programmers to explore re-
lations between different parts of the code base. This paper describes such
a tool, named CodeQuest. It combines two previous proposals, namely
the use of logic programming and database systems.

As the query language we use safe Datalog, which was originally in-
troduced in the theory of databases. That provides just the right level
of expressiveness; in particular recursion is indispensable for source code
queries. Safe Datalog is like Prolog, but all queries are guaranteed to
terminate, and there is no need for extra-logical annotations.

Our implementation of Datalog maps queries to a relational database
system. We are thus able to capitalise on the query optimiser provided by
such a system. For recursive queries we implement our own optimisations
in the translation from Datalog to SQL. Experiments confirm that this
strategy yields an efficient, scalable code querying system.

1 Introduction

Understanding source code is vital to many tasks in software engineering. Source
code querying tools are designed to help such understanding, by allowing pro-
grammers to explore relations that exist between different parts of the code
base. Modern development environments therefore provide querying facilities,
but these are usually fixed: one cannot define new relationships that are partic-
ular to the project in hand.

It can be very useful, however, to define such project-specific queries, for
instance to enforce coding style rules (e.g. naming conventions), to check correct
usage of an API (e.g. no call to a GUI method from an enterprise bean), or
to ensure framework-specific rules (e.g. in a compiler, every non-abstract AST
class must override the visitChildren method). Apart from such checking tasks,
we might want new ways of navigating beyond the fixed set of relations provided
in a development environment. When cleaning up a piece of legacy software, it is
for example useful to know what methods are never called (directly or indirectly)
from the main method. A good querying tool allows the programmer to define all
these tasks via simple, concise queries. Note that none of these examples is easily

D. Thomas (Ed.): ECOOP 2006, LNCS 4067, pp. 2-27, 2006.
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implemented with today’s dominant code querying tool, namely grep. Built-in
querying and navigating facilities of Eclipse, widely used by the IDE users, are
limited to a fixed number of certain queries.

The research community has long recognised the need for flexible code queries,
and many solutions have been proposed. We shall discuss this previous work in
detail in Sect. 6. For now it suffices to say that two crucial ideas have emerged
from that earlier research: a logical query language like Prolog to formulate
queries, and a relational database to store information about the program.

All these earlier attempts, however, fall short on at least one of three counts:
the system is not scalable to industrial-size projects, or the query language is not
sufficiently expressive, or the queries require complex annotations to guarantee
efficiency. Scalability is typically not achieved because no query optimisation is
used, and/or all data is held in main memory. Expressiveness requires recursive
queries, to inspect the graph structures (the type hierarchy and the call graph,
for example) that are typically found in code queries. Yet the use of recursion
in SQL and XQuery is cumbersome, and in Prolog recursion over graphs often
leads to non-termination. In Prolog that problem may be solved via tabling plus

mode annotations, but such annotations require considerable expertise to get
right.

1.1 Contributions

This paper solves all these deficiencies, and it presents a code querying tool
that is scalable, expressive and purely declarative. We achieve this through a
synthesis of the best ideas of the previous work on code querying. To wit, our
contributions are these:

— The identification of safe Datalog (a query language originating in database
theory) as a suitable source code query language, in the sweet spot between
expressiveness and efficient implementation.

— The implementation of Datalog via an optimising compiler to SQL, which is
in turn implemented on a relational database system. Our compiler performs
a specialised version of the well-known ‘magic sets’ transformation, which we
call ‘closure fusion’.

— A method of incrementally updating the database relations when a compi-
lation unit is changed.

— A comprehensive set of experiments, with two different commercial database
systems (Microsoft SQL Server and IBM DB2) as a backend for our query
compiler, to show the scalability of our approach. We also demonstrate that
for this application, a special implementation of recursion outperforms the
built-in recursion provided by these database systems.

— Detailed comparison with other state-of-the-art code querying tools, in par-
ticular JQuery (an Eclipse plugin tailored for code queries) (2,24, 34] and
XSB (a general optimising compiler for tabled Prolog [3,39]), demonstrating
that on small projects our approach is competitive, and on large projects
superior.



