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MK Tk EBRBTF TR, A MR RZF A LA A ik, Android B A A B R BT 2 ROA 7 & M A Ao o) 4k
ER.FETERARS L LRGeS0 BRIERIE K, M&X Android E AW CETREZALLOAPF R EZTHRE
BIE A2 X LN R T LE R, FERE RSO A RBATN X, BFR,ARARN A4 RS T LMK An-
droid & A, #| A% 44k 5 Android & A X Z it A2 P 343 69 L B R A EIRK & Kok, KW, A TAEAA) B £ &k & 270K,
KAEFTSAR, AT ET LR R T AKX TRAF T 5 H X Android B A 8 3h 40l X 4E £ Distributed Androi-
dExplore(DAE) , #| i $ A b kBl i 2t B A2 A A7 R FRALF T MR, A EMBE R BEAFNTREKERYEI 2B,
AR FH MR A E, £ 10 AR E# R4 Android 2 AR A Ear DAE #47T T, 4R AW . EX 3 HH L T.DAE 89 % 4
ME RDBELZRAR TG R EL ®, AR FEABHA TR T &, BERST 16.5%~34.3%.,

X . oA X & % Android B A2 5 ;5L 5 3 5 Q-learning; B 3h 1L m] X,
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Distributed Automated Testing for Android Applications Based on Reinforcement Learning

SONG Rirong,CHEN Qinwen and CHEN Xing
College of Computer and Data Science, Fuzhou University, Fuzhou 350116, China
Engineering Research Center of Big Data Intelligence, Ministry of Education, Fuzhou 350116 ,China

Fujian Key Laboratory of Network Computing and Intelligent Information Processing(Fuzhou University) , Fuzhou 350116, China

Abstract Android applications have become deeply integrated into various aspects of people’s daily lives. However,ensuring the
correctness of these applications remains a highly challenging task. Traditional testing methods primarily rely on manual opera-
tions, while automated testing technologies,despite advancements, still require improvements. The continuous iteration of Android
applications to enhance performance and meet functional requirements has led to increased application complexity and an explosive
growth in state combinations. Testing the core aspects of Android applications involves exploring deep-seated failures under com-
plex user interactions,but the search space for these failures is vast,necessitating substantial time investment for thorough tes-
ting. In recent years,researchers have begun employing reinforcement learning to test Android applications by adjusting explora-
tion strategies based on rewards obtained during the interaction between agents and the Android applications. However, existing
work has been limited to testing with a single device, significantly constraining testing efficiency. To address these challenges. this
paper proposes a distributed automated testing framework for Android applications based on reinforcement learning, named Dis-
tributed AndroidExplore(DAE). DAE utilizes multiple agents to concurrently conduct reinforcement learning-based testing on ap-
plications and periodically iterates to aggregate the cumulative learning experiences of each agent, thereby enhancing testing effi-
ciency. DAE is evaluated on 10 real-world Android applications. The results indicate that,in most cases, DAE surpasses the com-

pared benchmark algorithms in terms of fault detection rate and code coverage. Furthermore, DAE demonstrates notably higher
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testing efficiency, with performance improvements ranging from 16. 5% to 34.3%.
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Overview of the steps of the agent testing

PAT R I [R] 2 B c=0, Pi )it $ek N=o0

1. while — timeout(T i) do

2 reset(AUT)

3. s¢s Ay<preprocessing( AUT, M)

1. M<MUs,

5. for each t€[1,L] do

6. a,<getAction(m,s,)

7. traj<—traj. append(s,.a,)

8. failed<—execute(AUT . a,)

9. N(sisa) =N(s;sa) +1

10. if failed then

11. F<FUtraj

12. break

13. end if

14. Si+1 s A1 < preprocessing(AUT, M)
15. for s in M do

16. similarity<-max(sim(s,y1,8))
17. end for

18. if similarity<<threshold then

19. M<MU s+

20. end if

21. re<=R(sisa0)

22. MR Csevacssorr 1o Y ZRoR AL 2% 5 SR BE =
23. St Set

24, if — timeout(T,ounq) then

25 A 17 B 25 1 28 01 55 15 2 Bk
26. end if

27.  end for
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