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Aspect-oriented Modularization of DbC Assertions

KryosHl YAMADAT and TAKUO WATANABEft

In Design by Contract (DbC) facility, we explicitly specify conditions as assertions for each
procedures which must hold just before/after a procedure execution, and consider them to be
a contract between procedures and it’s users. This makes clean who is responsible for problems
of a procedure execution. The more the scale of a program grows up, the more Description of
assertions based on DbC complicated, because number of assertions increases and complexity
of each assertions are increased. Hence it becomes difficult to modify and/or extend programs
and assertions without lose consistency between them and coherence of assertions. The rea-
son of this problem is that we cannot modularize description of assertions independent of
program structure, because in the way to describe assertions based on DbC, assertions must
be embeded in the programs. So we propose an aspect-oriented modularization technique for
the description of assertions based on DbC. In this technique, we think of assertion as advice,
location to check the assertion as join point, and the set of them as aspect. This technique
makes modularization technique for the description of assertion flexible. In this presentation,
we show the implementation of Maildir Folder Service Provider we developed, which manages
E-mail messages in Java, and we describe a test of this implementation using Java Modeling
Language (JML) which extends java to be able to describe assertions base on DbC. Next, we
show the problems for increasing of description of assertions in the test process, and propose
aspect-oriented modularization technique for description of assertions. And then, we compare
this technique with JML and show this method is more preferable. And finally, we show a
method to generate state transition models from a modularized description of assertions.
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