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Combination of Static Analysis and Model Checking
Techniques for Scalable Verification

We present an approach for the combination of techniques from model checking and static
analysis for the verification of reactive systems. These systems appear in various forms,
e.g. as Web services, decision support systems, or logic controllers. Reactive systems
are characterized by nonterminating or infinite executions. Executions start from some
initial state and then continue forever, while possibly receiving stimulus from some ex-
ternal environment. Our analyzed systems range from structurally simple to structurally
complex systems. We address the verification of reachability properties and behavioral
program properties. Reachability properties are represented by assertions in the program
and we determine statically whether an assertion holds for all (infinite) execution paths.
Behavioral properties are represented as linear temporal logic formulae specifying the in-
put/output behavior of the program. For improved performance we also dispatch parts of
the program analysis to the linked transformed binary version of the analyzed program.
All analyses are run in parallel and we present results for scaling on multi-core machines.
Various parameters are used to tune the precision of the combined analyses, and thus,
the number of successfully verified (or falsified) program properties. As benchmarks we
use the C benchmarks from the RERS Challenges 2012-2014.
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