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Abstract: The existing methods for prioritizing test cases often rely on a single data source or analysis technique , which cannot fully capture

the potential factors that affect the importance of test cases and limits the effectiveness of the ranking. To this end, a test case prioritization

framework SSH-TCP based on code changes and historical information is proposed. Firstly, in the coarse—grained filtering stage, a candidate

test case set is obtained through an information retrieval model; Secondly, in the fine—grained sorting stage, pre trained language models and

centrality analysis based on abstract syntax trees are used to calculate the semantic and syntactic similarity of code changes and test cases, re-

spectively; Finally, the final ranking result is determined based on the average historical failure rate of the test cases. The experiment shows

that SSH-TCP outperforms all baseline models in terms of average fault detection rate considering cost, verifying the effectiveness of the pro-

posed framework in improving the prioritization of test cases.
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Fig. 1 Test case prioritization framework based on code changes and historical information
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Table 2 APFD, APFD_, and differential detection results of each method
F2 FHEMAPFD.APFD R & R KNSR

ik APFD-mean  APFD-median  APFD-pff APFD ~mean APFD ~median APFD —p{H APTR/%
SSH-TCP 0.871 0.890 - 0.847 0.905 - 68.3
SatTCP 0.855 0.876 0.038 0.818 0.889 0.026 67.9
OptIR 0.735 0.762 0.032 0.656 0.730 0.037 56.8
HIS 0.548 0.549 0.015 0.530 0.536 0.011 51.2
QTF 0359 0.305 0.009 0.632 0.717 0.005 59.4
Sem-TCP 0.763 0.786 0.039 0.734 0.751 0.031 65.3
Syn-TCP 0.788 0.802 0.043 0.741 0.772 0.036 64.5
SemSyn—TCP 0.829 0.836 0.046 0.776 0.784 0.045 66.7
His-TCP 0.763 0.826 0.020 0.742 0.745 0.017 62.6
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Table 3 APFD and APFD_, for different projects
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I H 4 ‘ ‘
mean median mean median 1%
gchq-Gaffer 0.892 0.936 0.874 0.905 9.14
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