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Abstract: This paper demonstrates an approach to optimize software testing by minimizing the expected cost with
given software parameters of concern. Taking software testing process as a Markov decision process, a Markov
decision model of software testing is proposed in this paper, and by using a learning strategy based on the
cross-entropy method to optimize the software testing, this paper obtains the optimal testing profile. Simulation
results show that the testing profile with the learning strategy performs significantly better than the random testing
strategy with respect to the expected cost. Moreover, this learning strategy is more feasible and can significantly
reduce the number of test cases required to detect and remove a certain number of software defects in comparison
with the random testing strategy.
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Fig.1 Software testing as a Markov decision process
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Table 4.1 Learning process of testing strategy
T4 KRS % 2] 1R

Iteration number k 7 m’i“ 2 (X") E [p(X)]
1 43.000 0 22.000 0 94.350 0
2 41.000 0 19.000 0 94.400 0
3 37.000 0 22.000 0 81.940 0
4 32.000 0 22.000 0 68.840 0
5 26.000 0 22.000 0 63.620 0
6 27.000 0 22.000 0 64.680 0
7 22.000 0 19.000 0 64.600 0
8 25.000 0 22.000 0 62.060 0
9 26.000 0 18.000 0 65.010 0
10 26.000 0 21.000 0 62.600 0
11 26.000 0 17.000 0 60.540 0
12 26.000 0 22.000 0 60.600 0
13 26.000 0 20.000 0 59.790 0

157 30 SR 75 21 AR B Ak T T Ay
0.0000 0.0000 0.9996 0.0004
P” =|0.0000 0.0001 0.9951 0.0048 |-
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