Editorial for Special Section on Dependencies and
Interactions with Aspects

As the use of aspects spreads, it is becoming common to weave multiple aspects into
a system, treating different concerns. In this special section, we present three papers
that deal with the issue of how aspects may interact, and in particular how they may
interfere with each other. Aspect interactions can arise at all stages of software
development, including requirements, design, and implementation. The issues
somewhat differ at each stage, and in fact for interference itself several definitions are
in use.

Interference is sometimes connected to multiple aspects being applied at the same
joinpoint, especially when a fixed ordering is not determined using program
directives. In that case its detection coincides with determining whether there is
overlap in the definitions of pointcuts for different aspects. Another possible
definition, seen in the first paper described later, is that one aspect changes the set of
joinpoints of another, either adding new ones or deleting ones that previously were in
the system. Yet, another type of interference involves name and type conflicts in
introductions of fields or methods from different aspects. All of these definitions have
the advantage of not requiring specifications of the aspects. That is, it is not necessary
to know the intended effect of the aspect.

However, interference can also arise between aspects that do not have common
joinpoints, or even common variables. If the intent of the aspects is known, then
interference could be defined as a contradiction between the requirements of one
aspect and those of another. This could arise already at the level of natural language
requirements or when formalizing them into specifications in a logical formalism. The
most general semantic definition of interference is that one aspect prevents another
from fulfilling its specification, even though each aspect alone woven into a system is
correct. Under this definition, even if the requirements of two aspects are in no way
contradictory, their implementations may use and modify shared data in a way that
one causes the other to operate incorrectly.

This multitude of possible definitions is reflected in the papers in the special
section, which each treat somewhat different types of interference.

In the paper Detection and Resolution of Weaving Interactions by Giinter Kniesel,
weaving strategies are shown to influence interaction and interference among aspects,
according to the definition above where joinpoints are added or removed. A
methodology is given to detect problematic weavings, and to resolve interferences
that arise from the weaving strategies themselves. Precise definitions of all of the
terms are given, using a first-order logic notation.

The paper AspectOptima: A Case Study on Aspect Dependencies and Interactions,
by Jorg Kienzle, Ekwa Duala-Ekoko, and Samuel Gélineau, presents a collection of
aspects that can be combined in various ways to form different implementations of a
transaction manager. The possible conflicts and dependencies provide illuminating
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examples of aspect interactions and interferences. These further demonstrate the
possible interferences among aspects at the code level that can arise in realistic
systems or libraries of aspects and are recommended as a testbed for approaches to
aspect interference.

Finally, the paper Formal Analysis of Aspect-Oriented Models, by Katharina
Mehner, Mattia Monga, and Gabriele Taentzer, deals with interferences among
aspects in the requirements stage, providing a formal analysis using a graph
transformation analysis tool. Here, of course, only the requirements of each aspect are
available, so the possible interferences relate to one preventing another from fulfilling
its requirements.

The articles presented here represent a subset of the work currently undertaken on
aspects and interactions. However, this is a very young and dynamic field, with a
number of most fundamental questions still waiting to be resolved. For instance, as
noted above, the community in this field has not even yet agreed on the definition of
an aspectual interference/interaction, or whether aspects do cause new types of
interference and interaction at all. On the one hand, if, upon weaving, the aspect is
dispersed in the modules of the extended paradigm (e.g., in OO classes), then
reasoning used to resolve OO-specific interference should suffice to resolve also
aspect interaction problems. On the other hand, since aspects provide additional
abstraction and composition mechanisms, new reasoning elements reflecting the
characteristics of aspects may be needed. This and other equally important questions
must be discussed and resolved in order to establish better understanding and
acceptance of AOSD. We hope to foster this discussion through this special section as
well as with a series of workshops on Aspects, Dependencies, and Interactions held
annually with the ECOOP conference.

Finally, we would like to thank all of the authors and referees who have helped in
the preparation of this special section. The following three papers provide a cross
section of possible approaches to interference, and we hope that they will stimulate
additional interest and work on this vital topic.

Ruzanna Chitchyan, Johan Fabry, Shmuel Katz, Arend Rensink
Guest co-editors
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