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Abstract

Several authors have recently suggested the use of constraint logic program-
ming (CLP) for the verification of hybrid systems. The results of our research
offer evidence that CLP can also be used for the derivation of essential prop-
erties of software specified by hybrid systems. The derived properties can
be used to find meaningful test cases. In our approach, hybrid automata
are automatically translated into a CLP program. The user can then study
the behaviour of his system by specifying conditions under which the exe-
cution should be performed. The conditions are specified declaratively in a
fragment of first order temporal logic relating variables’ values at different
times. Such a specification is translated automatically into conjunctions and
disjunctions of constraints, which are taken into account during the symbolic
execution of the CLP program. As a result, all possible paths that satisfy
the conditions given initially are obtained, together with the correspond-
ing necessary and sufficient constraints. Such constraints are translated and
informed to the user who can then create reliable test plans by extracting
good input values for testing the final code of his system. In order to avoid
non-termination problems we use a depth-first iterative deepening search.
Our ideas have been used to implement the DExVal tool (Derivation of
Meaningful Experiments for Validation). We have tried to incorporate the
following features: independence between the specification of the system and
the testing task; support for continuous variables; expressiveness of the query
language; projection of the remaining constraints on the values of specific
variables at specific times; and support for linear and non-linear expressions.
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