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Objective: To establish a foundation for representing knowledge and reasoning
in the domain of UML based on XML declarative descriptions.

Methods: Graphical diagrams in a UML model are encoded as XML elements, which
are regarded as facts about a specific problem instance in a knowledge base, and the
general knowledge in the UML domain, such as inherent interrelationships among
diagram components and implicit properties of diagrams, is represented as a set of
XML definite clauses. Equivalent transformation is employed as the underlying com-

putation mechanism for reasoning with the represented diagrams.

Results: A framework for knowledge representation and reasoning in the domain of
UML, based on XML Declarative Description Theory, is proposed. To represent
UML diagrams in a standard way, the XML Document Type Definition (DTD)
specified by XML Metadata Interchange Format (XMI), a technology recommended
lately by the Object Management Group (OMG), is employed. Representation of
general rules in the UML domain using XML definite clauses is demonstrated. The
framework has been applied to the representation of transformation rules for
generating relational database schemas from the static parts of UML models. A
prototype UML knowledge-based system under the proposed framework has been

developed and tested, and satisfactory results have been obtained.

Conclusion: Since XMI/XML is becoming a standard textual representation of UML
diagrams, it is expected that the presented framework has several promising ap-
plications, such as forward and reverse engineering, consistency verification of
models, and automatic generation of database schemas. Integration of the proposed
framework into other UML-based software modeling tools and techniques is also
possible inasmuch as virtually every tool supporting UML is capable of reading and
writing models in XMI format.
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