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1 Introduction

In this paper we give a brief description of GReCCo, an As@ri¢nted Modeling
based framework to promote and enhance the reuse of conGfRe€Co supports (1)
composition oblivousness by modelling concerns independently from a concrete con-
text in which they are going to be applied, (@mposition symmetry by treating all
concerns (including the base concern) uniformly, andr{& dependency management

by a coupling to the Concern Interaction Acquisition (ClAsem. We have devel-
oped a prototype composition engine implemented in ATL ¢iaatbe used to compose
concern models specified in UML.

2 General description of GReCCo

GReCCo enables the composition of oblivious concern modédgepresent each com-
position step as the Greek letter upsildf).(The left and the right branches of the up-
silon contain two concern models. Our approach is composfiymmetric in the sense
that we treatomponent andaspect concerns uniformly. In order to combine the con-
cern models, we provide a composition model that instrietsmodel transformation
engine how the two models should be composed.

Concern Models describe the structure and the behavior of the concerng usin
spectively UML class and sequence diagrams. Theposition Model, which also
consists of UML class and sequence diagrams using the GRpfile, specifies how
the concern models are composed by defining all composspetific parameters and
their bindings. This assures a higher degree of reusabilitiie two concerns as they
can be used in different contexts(nposition obliviousness). The Composition Model
describes how the source concern models should be commoski therefore by def-
inition depending on these models. This allows to isolagertbcessary links between
the concerns into the composition model, thereby keepiagtincerns oblivious and
reusable. Using a generic composition engine, we gendratutpuiComposed Model
from the input composition and concern models.
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Belgian Science Policy, and by the Research Fund K.U.Leuven.



3 Composition Specification

In order to compose two concern models, we need to specifyaimposition by defin-
ing the Composition Model. Elements that are not directly referenced in @@mpo-
sition Model are copied to th&€€omposed Model. Other elements are modified by the
composition engine according to the composition specifinat

3.1 Structure

We distinguish five structural composition directives itatoFrom the point of view

of a single concern model, we distinguish the following diiees that involve one el-
ement: (1) we cadd a new element, (2) we canodify the properties of an existing
element, and (3) we caremove an existing element. When two concern models are
composed, there are some additional composition directhes we can specify for the
input elements. We can (#)erge two elements to obtain a single entity with the com-
bined properties. Some concerns introduce roles and/qié¢eparameters as semantic
variation points, which we can (b)stantiate by using concrete UML elements.

3.2 Behavior

We use UML sequence diagrams to describe the behavior okaesicwhich must be
in correspondence with their structural counterpart jgetby UML class diagrams.
A concern model may contain several sequence diagrams.degcience diagram rep-
resents a certain scenario. Scenarios from the input comeedels that are completely
independent of each other, are simply copied to the compsetkl. We define two
scenario’s as independent of each other if they can be eecdauparallel, meaning that
the messages can be freely interleaved. For overlappirgvim@tscenarios we need to
be able to address the following use-cases: (1) specifyahaence of messages be-
tween the input behavior scenarios, (2) indicate that afaath one input scenario is
the same as a call from the other input scenario, and (3)aeplaall or a set of calls
from one input scenario by a call or a set of calls from the oifygut scenario.

To realize the composition, we introduce the UML2 notiongefieral ordering.
A general ordering is a binary relation between two intéoactragments to describe
that one of the fragments must occur before the other onén IB&eraction fragment
contains a set of events. The resulting scenario definestialpandering of the input
events. The interpretation by the composition engine istiieadependency client frag-
ment should immediately precede the dependency suppéigmfent. Events that are
not involved in any general ordering relation are put in paréragment blocks.

4 Future Work

In the future we plan to extend the GReCCo engine to supperbéhavioral com-
position and integrate it fully with the Concern Interdegency Acquisition (CIA)
framework. We are also investigating the possibility to deenain-specific modeling
languages for certain concerns. In addition, we plan to &iza the composition mech-
anisms and evaluate the scalability of our approach.



