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Nowadays, the Unified Modeling Language (UML) [5] has become the de facto standard mod-
eling language of object-oriented system design. A wide range of software applications is being
designed using this unified and visual formalism serving as the common communication plat-
form between customers, system designers, and programmers. However, both academic and
industrial applications have revealed several drawbacks of the language concerning, especially,
its imprecise semantics, and the lack of flexibility in domain-specific environments.

The scope of metamodeling is broader than UML as metamodeling is the paradigm of defining
the syntax and semantics of modeling languages for arbitrary domains preferably in a visual notation.
In dominant metamodeling approaches (such as MML[1], or GME[3]), the abstract syntax of a
domain is captured by (variants of) visual UML class diagrams, while the static semantics of
a modeling language is typically formalized by using the textual Object Constraint Language
(OCL) [4]. When specifying the dynamic behavior of a modeling language, the use of graph
transformation [2, 6] is a powerful solution as it provides a mathematically precise underlying
formalism without the loss of visual description techniques of UML.

Obviously, there is a huge abstraction gap that has to be bridged when designing a new
domain-specific modeling language between the visual specification of abstract syntax (ex-
pressed in UML) and dynamic semantics (in graph transformation rules), and the textual de-
scription of static semantic constraints (written in OCL). Since visual specifications drastically
increase the “legibility” of a model, we focus on the visual definition of static semantics.

In the paper, we propose a visual constraint language to express first-order structural constraints
by graph patterns in analogy with the pattern matching concepts of graph transformation. We
demonstrate how typical structural OCL constraints can be expressed by patterns, and how
such visual constraints can be checked automatically using the graph pattern matching engine
of the model transformation system VIATRA [6]".
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