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Preface

ECOORP is the premier forum in Europe for bringing together practitioners, re-
searchers, and students to share their ideas and experiences in a broad range of
disciplines woven with the common thread of object technology. It is a collage of
events, including outstanding invited speakers, carefully refereed technical pa-
pers, practitioner reports reflecting real-world experience, panels, topic-focused
workshops, demonstrations, and an interactive posters session.

The 18th ECOOP 2004 conference held during June 14-18, 2004 in Oslo,
Norway represented another year of continued success in object-oriented pro-
gramming, both as a topic of academic study and as a vehicle for industrial
software development. Object-oriented technology has come of age; it is now
the commonly established method for most software projects. However, an ex-
panding field of applications and new technological challenges provide a strong
demand for research in foundations, design and programming methods, as well
as implementation techniques. There is also an increasing interest in the inte-
gration of object-orientation with other software development techniques. We
anticipate therefore that object-oriented programming will be a fruitful subject
of research for many years to come.

This year, the program committee received 132 submissions, of which 25 were
accepted for publication after a thorough reviewing process. Every paper received
at least 4 reviews. Papers were evaluated based on relevance, significance, clarity,
originality, and correctness. The topics covered include: programming concepts,
program analysis, software engineering, aspects and components, middleware,
verification, systems and implementation techniques. These were complemented
by two invited talks, from Matthias Felleisen and Tom Henzinger. Their titles
and abstracts are also included in these proceedings.

The success of a major conference such as ECOOP is due to the dedication
of many people. I would like to thank the authors for submitting a high number
of quality papers; selecting a subset of papers to be published from these was
not easy. I would also like to thank the 22 members of the program commit-
tee for producing careful reviews, and for sometimes lengthy discussions during
the program committee meeting, which was held February 5th and 6th in Lau-
sanne. I thank the general chair of the conference, Birger Mgller-Pedersen, and
the local organizer, Arne Maus, for productive collaborations in planning the
conference and for helping on a number of logistical issues. The AITO Executive
Board gave useful guidance. Richard van de Stadt provided invaluable computer-
assisted support for the electronic reviewing process, the PC meeting, as well as
the production of these proceedings. Finally, Yvette Dubuis at EPFL provided
administrative and logistic assistance for running the PC meeting.

April 2004 Martin Odersky
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Ownership Domains: Separating Aliasing Policy
from Mechanism

Jonathan Aldrich! and Craig Chambers?

1 Carnegie Mellon University, Pittsburgh, PA 15217, USA,
jonathan.aldrich@cs.cmu.edu
2 University of Washington, Seattle, WA, 98195, USA,
chambers@cs.washington.edu

Abstract. Ownership types promise to provide a practical mechanism
for enforcing stronger encapsulation by controlling aliasing in object-
oriented languages. However, previous ownership type proposals have
tied the aliasing policy of a system to the mechanism of ownership. As
a result, these proposals are too weak to express many important alias-
ing constraints, yet also so restrictive that they prohibit many useful
programming idioms.

In this paper, we propose ownership domains, which decouple encapsu-
lation policy from the mechanism of ownership in two key ways. First,
developers can specify multiple ownership domains for each object, per-
mitting a fine-grained control of aliasing compared to systems that pro-
vide only one ownership domain for each object. Second, developers can
specify the permitted aliasing between each pair of domains in the sys-
tem, providing more flexibility compared to systems that enforce a fixed
policy for inter-domain aliasing. Because it decouples policy from mech-
anism, our alias control system is both more precise and more flexible
than previous ownership type systems.

1 Introduction

One of the primary challenges in building and evolving large object-oriented
systems is reasoning about aliasing between objects. Unexpected aliasing can
lead to broken invariants, mistaken assumptions, security holes, and surprising
side effects, which in turn may cause defects and complicate software evolution.

Ownership types are one promising approach to addressing the problems of
uncontrolled aliasing [23,13,10,4,8,11]. With ownership types, the developer of an
abstract data type can encapsulate objects used in the internal representation of
the ADT, and use static typechecking to ensure that clients of the ADT cannot
access its representation.

Despite the potential of ownership types, current ownership type systems
have serious limitations, both in the kinds of aliasing constraints they can express
and in their ability to support important programming idioms. These limitations
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can be understood by looking at ownership types as a combination of a mecha-
nism for dividing objects into hierarchical groups, and a policy for constraining
references between objects in those groups.

In previous ownership type systems, each object defines a single group to
hold its private state. We will call these groups ownership domains. The own-
ership mechanism is useful for separating the internals of an abstract data type
from clients of the ADT, but since each object defines only one ownership do-
main, ownership types cannot be used to reason about aliasing between different
subsystems within an object.

The aliasing policy in previous ownership type systems is fixed: the private
state of an object can refer to the outside world, but the outside world may
not refer to the private state of the object. This policy is known as owners-as-
dominators, because it implies that all paths to an object in a system must go
through that object’s owner.

This fixed policy is useful for ensuring that clients cannot access the internals
of an abstract data type. However, the policy is too restrictive to support com-
mon programming idioms such as iterator objects or event callbacks. In these
idioms, the iterator or event callback objects must be outside of the ADT so that
clients can use them, but they must be able to access the internals of the ADT to
do their jobs. Thus, iterators or callbacks create paths to the inside of an ADT
that do not go through the ADT object itself, violating owners-as-dominators.

In this paper, we propose ownership domains, an extension of ownership
types that separates the alias control policy of a system from the mechanism
of ownership. Our system generalizes the mechanism of ownership to permit
multiple ownership domains in each object. Each domain represents a logically
related set of objects. Thus, developers can use the ownership domain mechanism
to divide a system object into multiple subsystems, and can separately specify
the policy that determines how those subsystems can interact.

Instead of hard-wiring an aliasing policy into the ownership mechanism, our
system allows engineers to specify in detail the permitted aliasing relationships
between domains. For example, a Sequence ADT can declare one domain for its
internal representation, and a second domain for its iterators. The aliasing policy
for the Sequence ADT can be written to allow clients to access the iterators, and
to allow the iterators to access the internal representation of the Sequence, while
prohibiting clients from accessing the internal representation directly.

As a result of separating the mechanism for dividing objects into domains
from the policy of how objects in those domains may interact, our system is
both more precise and more flexible than previous ownership type systems. It
is more precise in allowing developers to control aliasing between the sub-parts
of an object. Furthermore, while our system can be used to statically enforce
the owners-as-dominators property, it also supports more flexible alias control
policies that permit idioms like iterators or events.

The rest of this paper is organized as follows. In the next section we introduce
ownership domains by example, showing how they can express aliasing policies
and code idioms that were not expressible in previous systems. We have im-



