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Efficient integration test case generation with code clone analysis
of integration test cases for automotive software

Abstract: Due to the progress of electrification and autonomous driving, it is necessary to make automotive
software development more efficient. Testing occupies 40% of total cost for the development, and most of
them are on integration test with hardware-in-the-loop simulators (HiLSs). So, the efficiency of integration
test with HiLSs should be improved. Recently, cost for the integration test has reduced with test cases
written in a formal language in such a way that test cases are interpreted and executed automatically by the
HiLSs. Towards further cost reduction, test case generation should be made more efficient. Usually, each
test case is designed based on a test condition to be verified. In most cases, the test condition is written in a
natural language. Then, a method was proposed to search a test condition that is used in a previous software
development project and is linguistically closest to the test condition to be verified this time, where a new
test case is generated by the modification of the test case to verify the previous test condition. However,
linguistic closeness does not always imply the similarity between test cases. Then, in this paper, we propose
a method to identify a test case to be reused from previous projects by mapping the similarity between test
cases to psudo distance between test conditions. Code clone analysis is executed on test cases to evaluate
the similarity, and test cases and test conditions are clusterized based on it. A test case is extracted from
a cluster of test cases with graph theoretical approach. The proposed method is evaluated with integration
test cases for automotive software, and we have a prospect of 79% cost reduction on the test case generation.

Keywords: Automotive software, integration test, test automation, test case generation
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