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Abstract Automated unit testing is a hotspot in modern software development research. Randoop,an automated unit test cases
generation tool,is designed for Java and . NET code,and generates test cases based on feedback guidance. It is widely used in the
industry. In order to effectively use Randoop for automated testing, this paper uses empirical software engineering methods to ana-
lyze the performance characteristics of Randoop through experiments. Four representative Java open source projects are selected
to analyze the code coverage of Randoop-generated test cases and the ability to detect mutants,and the relationship of the effec-
tiveness of randoop with the time cost and the source code structure. The experiment find that Randoop can generate valid test ca-
ses in a short time. With the increase of generation time, the performance of Randoop generation test cases increases,and tends to
be stable when the tests generation time is 120s, with an average mutants coverage of 55. 59 % and an average mutants kill rate of
28.15%. The performance of the test cases generated by Randoop is related to the structure and complexity of the source code of

the tested classes. This paper provides a valuable reference for software testers to effectively use the Randoop tool.
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Chart 1 30 519 82 242 20 444 56 12 15. 80 8.26 12.61 2.70
Chart 1 60 519 88 242 20 444 60 13 16. 96 8. 26 13.51 2.93
Chart 1 90 519 133 242 36 444 98 31 25.63 14. 88 22.07 6.98
Chart 1 120 519 147 242 39 444 117 35 28.32 16.12 26. 35 7.88
Chart 1 180 519 139 242 37 444 89 23 26.78 15.29 20. 05 5.18
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Table 4 Structural characteristics of partial source code
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Chart 1 519 242 363 66 7.47 22 6 2.28 3.05
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Chart A 1749 966 1128 229 7.01 56 8 2.48 3.19
Chart 5 174 80 107 34 4,79 16 6 2.32 2.5
Math 1 404 200 88 31 4,97 13 4 2.02 2.48
Math 2 66 26 104 17 6.41 6 3 1.89 1.35
Math 3 421 236 94 10.5 9.76 18 7 2.63 3. 88
Math 4 204 170 159 44 4,55 9 4 2.03 2.91
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Table 5 Pearson correlation coefficient between code structure characteristics of source code and coverage and mutation scores
4 A R AE
X EEN Tk TFHIE & T LT 7 4
I i 46 AF EAH HEH ‘71‘/?1 %ﬂj;& fi’w?% ;@tg f@mﬁ %{J\E#z fi’]%ﬁ
AR FHEH BEAK ARE HE ®E 8 RE
EABEER 0 0.06 —0.06 0.07 —0.4 —0.2 —0.38 —0.45 —0.43
AXEEF 0 0.07 —0.03 0.06 —0.35 —0.16 —0.34 —0.37 —0.35
K EE 0.04 0.12  —0.01 0.12 —0.33  —0.2 —0.33 —0.39 —0.36
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Table 6 Significant test of correlation
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