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1 Introduction

Aspect Oriented Software Development (AOSD) aims at handling crosscutting concerns in artifacts created
during the software development process by improving the modularity constructs and compositional operatorsin
the software languages. The principle of separation of concerns forms the foundation of AOSD. When applied
during the modeling phase this principle leads to a number of models of the same system created from different
points of view. The models must be properly composed in order to obtain a complete model used for simulation,
test derivation, and code generation.

To solve the problem of model composition severa approaches have been proposed. Generally, they provide
additional compositional operators that do not originally exist in the modeling language being used [2, 4]. There
are two problems with these approaches. First, the set of compositional operators isfixed. If the problem at hand
cannot be solved with them, the software engineer must resort to an ad-hoc solution. Second, the proposed
approaches are based on UML which is regarded as a standard modeling language. However, with the
emergence of Model Driven Engineering, the role of Domain Specific Modeling Languages (DSMLs) becomes
more and more important. Therefore, we are faced with the need to compose models expressed in various
languages. It is hardly to believe that a fixed set of compositional operators coupled with a single language can
be used to solve the compositional problemsin MDE.

Model composition can be implemented as a model transformation that takes two (or more) input models and
generates an output being the composition of them. However, this approach is very general and till ad-hoc. We
need an approach independent of any modeling language that alows definition of an open set of reusable
compositional operators. Y et, such an approach should provide direct support for common tasks found in model
composition such as forming couples of corresponding elements, merging, union, adding, and connecting model
elements.

In this position paper we propose a vision for a DSL for definition of model composition operators. The
elements of the DSL provide basic operations used to build more complex ones. The DSL is defined as a
metamodel that extends the ATLAS Model Weaver [1, 3]. The semantics of the DSL is given by transforming
the models expressed in it to executable model transformations.

Section 2 outlines our approach and describes the elements of our DSL. Section 3 gives an example. Section 4
presents conclusions.

2 Primitivesfor building Model Composition Operators

The approach for definition and usage of compositional operators expressed in the proposed DSL isillustrated in
Figure 1.
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Figure 1. Definition and usage of compositional operators

A compositional operator (Operator Op in Fig.1a) is a model that conforms to the DSL metamodel. The
operator is based on a number of metamodels (MMa and MMDb in the figure). Defined in that way the operator
cannot be directly executed. To obtain an executable implementation the operator is transformed to a model
transformation. The transformation that plays the role of compiler is performed by Tpg that may be expressed in
any model transformation language. The result Oplmpl is a model transformation that may be executed over
source models. The usage of Oplmpl is illustrated in Fig.1b where two models Ma and Mb conforming to the
metamodels MMa and MMDb respectively are transformed to a model Mab. Mab is the composition of the two
source models.
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Our DSL for defining compositional operators has a set of primitives defined in the DSL Metamodel. The

following list enumerates them and sketches their meaning:

e Sdect: selects model elements of agiven type based on agiven criteriain agiven context;

e Relate forms Cartesian product of two sets of model elements eventually selecting tuples satisfying a
condition. This operator is very similar to the join operation in relational algebra and comes with the
variants for outer joins;

e Merge: produces a new model element on the base of two given model elements. By default al the
properties of the source elements are copied in the result. The values of properties with the same name
are united. This default behavior may be altered;

e Create: creates new model elementsin the resulting model;

e Union: unites sets of model elements;

e Override: replacesthe value of aproperty with another value;

3 Example of Package M erge Operator
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Figure 2. Definition of package merge operator

Figure 2 shows a simple version of package merge operator. It takes two UML packages and merges them. We
use a very simplified version of the package construct that may contain classes and other packages. For better
visualization the metamodel of Package is duplicated. The compositional operator always has a unique root
element. In the example it is of type Merge. The name of the source package overrides the name of the target
package. This is indicated by the Override operator owned by the root. The role name shows that the override
affects the property name. The role components affects the value of the Package property components. We apply
a union on the results of merging classes and packages owned by the source and target packages. Relate
operators form Cartesian product based on criteria shown in curly braces.

4 Conclusions

In this position paper we proposed a vision for defining model composition operators based on a DSL.
Composition operators are compiled to model transformations and may be reused. The approach is independent
from the modeling language used to express the models being composed. To transform this vision to a working
solution we have to give a precise semantics to the set of compositional primitives. The approach should be
validated by experimenting with non-trivial existing compositional operators and by defining new operators.
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