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Abstract System of Systems (SoS) is a large and complex system comprising independent
constituent systems. Statistical Model Checking (SMC) techniques can be used to verify if the SoS
achieves its goals or not. However, even if the SoS goal failure is detected using the SMC, finding
a root cause of the SoS failure requires more cost than that of a system. One of the candidate solutions
for reducing the debugging cost is to apply fault localization techniques on the SoS. However, existing
fault localization techniques are designed to utilize testing results of a system. Thus, a method to
utilize SMC results is needed to apply existing fault localization techniques to the SoS. In this study,
we suggest six utilization methods of SMC results for SoS fault localization, and compare the

performance of them on the emergency-response

SoS. We found that the method based on the

expectation value showed the best performance in the experiment.
Keywords: system of systems, fault localization, statistical model vhecking, emergency-response SoS
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& : Verification
property

An SMC result of S on & with Scenario; ‘
Set of SMCresults = {p;, ps, ..., Pr}

For each scenario;, assign p; and 1 — p; to Success and Failure.
If p; is less than the 15t quarter value of the P, the result is
regarded as Failure.

If p; is less than the 2" quarter value of the P, the result is
regarded as Failure.

If p; is less than the 3" quarter value of the P, the result is
regarded as Failure.

After dividing P into two clusters by k-means algorithm!'),
every p; in the cluster with lower mean is regarded as Failure.
If p; is less than the Mean value of the P, the result is regarded
as Failure.
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Fig. 2 Utilization methods of SMC results
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