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Reward of Reinforcement Learning of Test Optimization for Continuous Integration

HE Liu-Liu, YANG Yang, LI Zheng, ZHAO Rui-Lian

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Testing in continuous integration environment is characterized by constantly changing test sets, limited test time, fast
feedback, and so on. Traditional test optimization methods are not suitable for this. Reinforcement learning is an important branch of
machine learning, and its essence is to solve sequential decision problems, thus it can be used in test optimization in continuous
integration. However, in the existing reinforcement learning based methods, the reward function calculation only includes the execution
information of the test case in the current integration cycle. The research is carried out from two aspects: reward function design and
reward strategy. In the design of reward function, complete historical execution information of the test case is used to replace the current
execution information and the total number of historical failures and historical failure distribution information of the test case is also
considered. In terms of the reward strategy, two reward strategies are proposed, which are overall reward for test cases in current
execution sequence and partial reward only for failed test cases. In this study, experimental research is conducted on three industrial-level
programs. The results show that: (1) Compared with the existing methods, reinforcement learning methods based on reward function with
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complete historical information proposed in this study can greatly improve the error detection ability of test sequences in continuous

integration; (2) Test case historical failure distribution can help to identify potential failure test cases, which is more important for the

design of the reward function in reinforcement learning; (3) The two reward strategies, i.e. overall reward and partial reward, are

influenced by various factors of the system under test, therefore the reward strategy need to be selected according to the actual situation;

and (4) History-based reward functions have longer time consumption, though the test efficiency is not affected.

Key words: continuous integration testing; test case prioriitization; historical execution information of test case; reinforcement learning;
reward function
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R AFETIRAOEREE. ETRFESUE R T8, 2T 75 RMIET P L% TCP Bk EL

T4 22 (1 S ARRT DUAT 5 e Rt e B R M 1 L 2% A R R 3 T 2 1 0 [m R R A S Y,
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# (average percentage of historical failure, & #x APHF), Ho o+ 5 20 X .

TE X 203k A 151 4 [ 2 1T R 3R (average percentage of historical failure, & #7 APHF)).
ijlei +i (3)
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AR SC T HR HA PR T I R 481 g S AT R T 2l o B A A R
(1) HFC A5 Wk F A8 1) g 52 4T 45 SRAR R T AN AN 2 17— I S R AT 45 2R A 2 T g 58 i)k
WA 56 HE T B T FRATTIA A, 00 5 A 481 7 a2 A 0 e A i D) JEG T B R R A AT B A ok
e P A RED T e 8P 0000 AR DG F 9 3 W < aod 25 A i R AR B AR T A T U HE R, DI G 3K 3 A A s 2
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303 R A A9 A IAT 1R B B8 2R 200 LG R LAAE Y, Paint. Control 254 88 RS /I, [ IsF i FH 491 2 280 %
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Table 1  Statistics of Industrial datasets

F1 DIHEERF L

Hdl 4k ARENAERITES G A 1 AT 4 R RIUH (%)
PaintControl 114 312 25594 19.36
IOF/ROL 2086 320 30319 28.43
GSDTSR 5 555 336 126 0617 0.25
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o BRI LA I I 1 S AT S A 2 il o O A E A B THIUR e 1 A e B E ) ?
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