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1 Introduction

Today, model-driven development is getting more sophisticated and is used for mod-
eling enterprises and developing application systems. To develop more and more
complex systems efficiently, the trend is to intelligent infrastructure services. Since
current interoperability solutions operate essentially at a syntactical level, technolo-
gies have to be developed enabling interoperability based on middleware, and devel-
opment platforms have to be enriched with machine-understandable semantics. Our
approach of ‘Ontology-based Model Transformation” will contribute to these chal-
lenges by lifting syntactical metamodel description into ontologies.

Software methodologies are typically characterized by modeling languages and a
software process. Like described in [2] and also realized in many approaches, meth-
odologies have to be tailored to software development projects, comprising the
choice of appropriate modeling languages. By enriching model-driven development
with ontologies a mutual understanding for conceptual integration can be achieved
[1]. Model transformations specified between ontologies, will lead to interoperable
model transformations independent of methodologies’ tailoring to specific projects.
The specification of multiple model transformations will be reduced to few ontol-
ogy-based model transformations. One specification of an ontology-based model
transformation can be used to generate multiple transformations for specific
environments.

2 Ontology-Based Model Transformation

In the Model Driven Architecture (MDA) a model is a representation of a part of the
functionality, structure and behavior of a system. A specification is said to be formal
when it is based on a language with well defined structure (‘syntax’) and meaning
(‘semantics’). Most metamodels have, despite of well defined syntax, descriptions of
their semantic concepts which is not machine understandable. Taking the idea of the
semantic web, where the word semantic means machine understandable to modeling,
metamodels have to be grounded using ontology metadata, enabling machines to un-
derstand the meaning of metamodels’ concepts. We lift the syntactical model descrip-
tion into ontologies describing the concepts of the model in a machine understandable
form. Model transformations are defined on top of those ontologies.

Ontology-based model transformation achieves an increased level of abstraction by
the following:
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Fig. 1. Overall approach of ontology-based expressed in models.

model transformation

Figure 1 shows the overall approach of ontology-based model transformation. A
combination of one semantic transformation, one MO-Binding and one OM-Binding
form a transformation configuration. A transformation configuration is the basis for
an automated generation of common model transformations. A generator for model
transformations takes a transformation configuration as well as appropriate
metamodel- and ontology-definitions as input and outputs a model transformation
specified in an intermediate model transformation language. The generated model
transformation is input to arbitrary MDA-tools performing model transformations.

3 Conclusions and Outlook

Since the approach presented is based on ontologies, more sophisticated ontology
techniques can be applied. A challenge will be to combine ontology-based model
transformation techniques with ontology technology like ontology mappings, seman-
tic rules languages, inference machines, etc.. Ontology-based model transformation
will provide input for interoperability solutions, like semantically enriched
middleware platforms or semantic-based development platforms. This will contribute
to interoperability in enterprise modeling, by providing basic technology for the de-
velopment of generic and standardized model transformations and methodologies.
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