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Kurzfassung:
Models in software engineering are descriptive

structures so that transformations can connect their
contents at a semantic level. In model-based software
development, algorithmic program code usually exists
alongside models derived from them or with the pur-
pose to amend them. While thus both kinds of nota-
tions must be considered by developers, no consistent
mapping is given since transformations between mod-
els and code are usually unidirectional for code gener-
ation. This impedes a continuous integration of both,
limits the applicability of models, and prevents error
tracking and monitoring at run time with respect to
models.

In this thesis, the approach of embedded models
is introduced. Embedded models define patterns in
program code whose elements have formal relations
to models and can be executed by reflection at the
same time. Model specifications are thus embedded
in implementations and can be accessed by bidirec-
tional transformations for design, verification, execu-
tion, and monitoring. The thesis focuses on the devel-
opment of such patterns and their precise description
as well as on the connection to other program code
surrounding embedded models. Implementations are
described for two modeling domains, state machines
and process models, including tools for design, veri-
fication, execution, monitoring, and design recovery.
The approach is evaluated with two case studies, the
modeling of a real-world load generator for perfor-
mance tests and the development of model-based ed-
ucational graphical scenarios for university teaching.

Both case studies show that the approach is valid
and fulfills its purpose for a certain class of applica-
tions. Focusing on the integration in implementations,
embedded models are thus a bottom-up approach for
model-based software development.


