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Abstract:
Model-based design is a development methodology for
modern software artifacts. The implementation of the
system is either generated or derived manually from
high-level models. The Matlab/Simulink language, developed by The MathWorks, has emerged as the
predominant modeling formalism in many embedded applications, where a software glitch in these
applications may result in high cost and considerable damage of reputation. Due to the safety-critical nature of
these domains, defects in the software may put human lives at stake. Therefore, the effort to create appropriate
test suites that exercise the implementation of the system according to certain coverage metrics, is substantial,
and the execution of the test suites is time consuming.
In this talk, I focus on one kind of fault-based testing technique: mutation testing. Mutation testing
works by injecting syntactic mutations into the model of interest, and then trying to derive test cases that can
distinguish between the original and mutated models, and has proved effective for generating high-quality test
suites for software systems. However, the lack of formal semantics for the Simulink language, the heavy use of
floating-point arithmetic in Simulink models and the high complexity of mutation testing make mutation-based
test case generation for Simulink a significant challenge.
In order to address the discussed challenges in the mutant-based test case generation (TCG) for
Simulink models, we have designed precise and efficient test-case generation strategies. These TCG strategies
are precise in the two senses. First, the use of bounded model checking and bit-precise modeling of floatingpoint calculations makes it possible to explore the behavior of Simulink models with high precision, taking
intricate details such as the actual floating-point semantics of execution platforms into account. Secondly, we
achieve the precise evaluation of mutation coverage by applying the k-induction method to equivalence
checking of equivalent Simulink mutants. By combining white-box testing with formal concept analysis which
exploits similarity measures on mutants, we are able to generate small sets of short test-cases that achieve high
coverage on a collection of Simulink models from the automotive domain.
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