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Test Case Selection Method Using Mathematical Programming Model
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Software testing performed in the final stage of development of software systems is essential to ensure software quality. While the number of
test cases for verification and validation has sharply increased with the dissemination of larger scale and more complex software systems in recent
years, software development periods have been becoming shorter year by year. Under these circumstances, there is a need for highly sophisticated
and rapid testing that can detect defects earlier, more effectively, and with greater certainty.

As a solution to this issue, Toshiba, in cooperation with Ehime University, has developed a test case selection method that offers a set of the most
effective test cases by calculating the highest expected values of failure detection based on a 0-1 programming model from among large numbers of
test cases within an environment of constrained resources. We have confirmed the effectiveness of this method by applying it to the development of

medical equipment.
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Flow of selection of test case sets
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Example of calculation of expected values of failure detection
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Example of extraction of dependencies between test cases
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Example of application of software test case selection method to development
of medical equipment products
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