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Abstract: Nowadays many applications are based on embedded systems and more
and more tasks are implemented in software. This trend increases the need of em-
bedded systems and raises their complexity. To deal with this situation we present a
model-driven development approach supporting all developers (platform, component,
and application) equally during the creation of component-based embedded systems.

1 Approach

The development of embedded systems becomes more challenging while more functions
are implemented in software. In addition, formerly unrelated applications have to commu-
nicate with each other to form so called cyber-physical systems (CPSes).

Embedded systems are comprised beside application code of a high amount of platform
code which consists code related to operating systems, components (including drivers),
and glue code. The implementation of those parts requires the involvement of various
experts.

We are going to present an overview of our previous work focusing on the design of a
model-driven development approach. In contrast to existing approaches we do not only
support the application developers but also try to support all other developers (component
and application developers) equally. By our approach the tasks of the developers are clearly
separated and the approach takes care of working dependencies between them.

Figure 1 shows an overview of the approach consisting of the three parts: modeling, model-
to-model (M2M) transformations, and model-to-text (M2T) transformation (code genera-
tion). Those are described in the following.

The modeling concept is based on a multi-phase development process. In this process
each developer (platform, component, and application) can concentrate on his tasks and
the system takes care of a correct integration of the different parts. Thereby, the developers
build upon the preceding developments and are guided by the approach. The approach uses
a modular design principle based on instantiation and configuration. [KBSK10, KBK11]
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Abbildung 1: Main parts of the presented model-driven development approach for component-based
embedded systems

For the transformations from input models to models used for code generation the ap-
proach provides a mechanism supporting exogenous M2M transformation chains. This
allows breaking down the whole transformation into many small and modular transforma-
tions which are easier to understand and maintain. For the creation of the M2M transfor-
mation chain the developers only need to specify the structural differences between the
input and output metamodels on the metamodel level and the changes to the data of the
input model(s) on the model level. The remaining parts of the metamodels/models are
handled by a provided tool, which creates the respective output metamodels and models
and thereby, reduces any additional effort. [KBK12]

The M2T transformation (code generation) is also based on the multi-phase modeling
approach and allows the definition of the various system parts independent of each other.
To integrate the various system parts the developer can call functions providing the missing
parts. During code generation these function calls are then resolved to the right system
parts depending on the provided models. As result of the code generation the integrated
system is available.
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