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1. Motivation

The model-driven development approach to software
engineering proposes that the engineer should create a
model prior to writing source code. This provides ab-
straction—data structures, processes, entities, inter-
actions, etc. can be thought out in advance without the
engineer being burdened by implementation details.
Ideally, the model is so precise that it can be (at least
partially) automatically converted to a working source
code. This approach brings two main benefits:
1. The amount of human work is reduced by automat-
ing the transformation of the model to source code.

2. The model can act as documentation, and the re-
sulting software system does not deviate from it, as
it was generated from it.

3. State of the Art

OntoUML is one of the established model notations. It
is an ontologically well-founded profile of UML. By as-
signing stereotypes to types and relationships, precise
semantic meaning of the entire model can be estab-
lished. OntoUML specifies various integrity constraints
corresponding to the stereotypes. [1]
Oracle Database is of the most used implementations
of relational database management systems. It uses
SQL to both define the database schema and manipu-
late the data within.
OpenPonk is a modeling tool that supports authoring
OntoUML models [2].
The method for the transformation of an OntoUML
model to SQL was originally proposed by Dr. Zdeněk
Rybola [3]. In our work, we review their approach and
implement it as an extension of OpenPonk.

2. Problem Statement

OntoUML is used in the construction of precise domain
models; we seek to implementa fully automatic trans-
formation of such models into their realization in a re-
lational database, in the form of a sequence of SQL
statements for Oracle Database that initialize the da-
tabase schema.
Althoughmethods for the transformation of domainmod-
els to relational databases are well-known, we focus on
preserving the precision and integrity constraints
specified by OntoUML.

5. Results

In our work,we successfully implemented an exten-
sion of OpenPonk that can automatically transform
any OntoUML model to SQL.

Figure 2: OpenPonk user interface with transformation result

The implementation is based on the approach proposed
by Dr. Rybola [3], which was revised for OntoUML ver-
sion 2. Our implementation supports all proposed trans-
formation options, and preserves all integrity con-
straints specified in the input model.
We successfully tested the resulting software on a large
real-world conceptual model and confirmed it is able to
correctly transform such model.
Additionally, a generic transformation framework was
created (written in Pharo), which can be used to imple-
ment transformations between any model notations.

4. Transformation Process

The transformation of the input OntoUMLmodel to SQL
we implemented in OpenPonk is done in three stages
with two intermediate models, as illustrated by the dia-
gram in figure 1.
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Figure 1: Transformation stages

The resulting sequence of SQL statements can be ex-
ported and immediately used to initialize an empty da-
tabase. The intermediate UML and RDB models can
be inspected in OpenPonk.
TheOntoUMLmodel can define various constraints, so-
memay not be natively representable in the transformed
models. In UML and RDB models, those constraints
are represented by OCL invariants and conditions. In
the resulting SQL, they are realized by triggers that pre-
vent data insertion and modification that would violate
the defined constraints.
Some model constructs can be transformed in multi-
ple different ways— in those cases, the user chooses
which transformation approach will be used. Similarly,
the user can apply optimizations that reduce the com-
plexity of the transformed model.
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