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Abstract Automated test case generation technology aims to reduce test costs. Compared with manual test generation, it has
higher test efficiency. Most existing testing tools treat all files in the software equally, but in fact, files with defects account for
only a small part of the whole code. Therefore,if testers can detect files that are more prone to defects,they can greatly save tes-
ting resources. To solve the above problems, this paper designs a predictive guidance test tool AutoUnit,which is based on active
learning. We first predict the defect files in the whole file pool to be detected. Next,we use the detection tool to detect the most
“suspicious” files. Then we feed back the actual detection results to the prediction model and update the model to enter the next
round of prediction. In addition, when the total number of defective files is unknown., AutoUnit can stop in time by setting diffe-
rent target recall rates. It can predict the total number of defective files according to the tested files, calculate the current recall
rate,judge whether to stop predict guidance and ensure testing efficiency. Experimental analysis shows that when the same num-
ber of defect files are tested,the shortest time and the longest time taken by AutoUnit is 70. 9% and 80. 7% of the current main-
stream testing tools, respectively. When the total number of defective files is unknown and the target recall rate is set to 95%,
compared with the latest version of Evosuite, AutoUnit only needs to check 29. 7% of the source code files to achieve the same
detection level,and its test time is only 34. 6% of Evosuite,the cost of testing is greatly reduced. Experimental results show that
the method effectively improves the efficiency of test.
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Fig.5 Comparison of test cost and time cost of defect prediction models using various characteristics with different target recall rates
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Table 2 Same(or maximum) recall rate and time spent by the three tools under different single file test times

Test time of Cost-time /min

Recall/ %

single file/s Randoop Evosuite AutoUnit Randoop Evosuite AutoUnit
60 467. 29 163.52 331.09 25.7 34.6 34.6
90 616.43 622.17 491. 36 26.1 35.2 35.2
120 767.25 771.89 611.57 28.8 38.4 38.4
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Table 3 Actual recall rate and cost of AutoUnit with different

target recall

Target Actual Recall(Lg/R) Cost(L/E)
Recall/ % Evosuite AutoUnit Evosuite AutoUnit
70 26.9%(110)  27.8%(113)  0.676(2068)  0.211(645)
80 30.7%(125)  31.1%(127)  0.758(2319)  0.242(740)
90 34.6%(141)  35.3%(144)  0.917(2806)  0.272(832)
95 36.5%(149)  36.8%(150)  0.981(3001) 0.297(908)
99 38.1%(156)  38.1%(156)  0.993(3038) 0.568(1738)
100 38.4%(157)  38.4%(157)  1.000(3060)  0.786(2405)
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