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Abstract

Verification and validation are two components of the software engineering pro-
cess critical to achieve reliability that can account for up to 50% of the cost
of software development [1]. Numerous techniques ranging from formal proofs
to testing methods exist to verify whether programs conform to their specifica-
tions. Recently constraint programming techniques have been emerged [1, 2].
They use the idea of proof by contradiction. They consider the conjunction of
the constraint systems derived from the program and the negation of the spec-
ifications as a Constraint Satisfaction Problem (CSP). They typically aim at
proving that the CSP has no solution, which means that the software conforms
to its specifications.

Although the framework seems straightforward, the number of generated
constraints can be high.

In this work we propose ideas for improvement based on symbolic manipu-
lation of the constraints to be solved. We design a tree structure based on the
program flow and then we do a DFS traversal of the tree when at the same time
we try to weakly eliminate inconsistent constraints along the path. If any con-
ditional statement is encountered (decision point), we check the consistency of
the constraints we have so far with the specification. If the test fails then we cut
that branch from the tree. If the test succeeds we continue with the traversal.
In the worst case, meaning when the code is correct, we have to create and tra-
verse the whole tree. So we try to analyze how much practical the approach is if
the program is correct and if the program is incorrect: can we make it faster by
applying our elimination rules? We will use CPBPV as a benchmark to verify
and compare our approach. Our future work is about proposing a bi-directional
framework to reduce the size of the generated and traversed tree.
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