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Abstract Memory leak is a common defect in continuous working software,such as cloud applications, web service,middleware,
etc. It can affect the stability of software applications.lead to run in bad performance and even crash. To clearly observe memory
leaks . the test cases toward them need to execute longer time in order to generate significant memory pressure. The cost of memo-
ry leaks testing is expensive. If the execution orders of test cases are not optimized, we may waste lots of time on the test cases
that are not likely to reveal faults before finding test cases that really containing memory leaks. This seriously reduces the effi-
ciency of fault discovery. In order to make up for the shortcomings of the existing technology and solve the problems of the me-
mory leak of Java Web program while running for a long time, which is not easy to find, diagnose and repair, this paper studies the
memory leak detection technology,proposes the memory leak test script prediction method based on machine learning. The method
trains and predicts the script with memory leak by building the memory feature model. Then,based on the training model, it pre-
dicts the risk value of script memory leak,and gives the corresponding parameter scores,to guide the subsequent script reorgani-
zation, can predict and obtain the function test script that is more likely to cause memory leak. At the same time.a script reorgani-
zation optimization method is proposed to improve its defect revealing ability. Priority testing of predicted and recombined scripts
can accelerate the detection of leakage defects. Finally,a case study shows that the proposed framework has strong leak detection
ability. The speed of defect detection of the optimized test script can be more than twice as fast as that of the common script. thus
accelerating the exposure time of memory expansion problem, achieving the purpose of improving test efficiency and ensuring
software quality.
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Fig. 6 Test trace execution interface
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Fig. 7 Memory consumption analysis of test scripts interface
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Fig. 8 Functional test script restructure interface
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Table 2 Relevant information of logistics support system

Module Module Number of Number of test
name description detected test cases scripts with leaks
Material Material support 1o )
Manager management -
Equip Equipment maintenance 12 1
Manager management
Config Equipment configuration 8 1
Manager management
Support Support Command 6 5
Manager management -
Political .
Political management 6 1
Manager
Data Technical files 10 1
Manager management
System System configure 13 3
Manager management
Use Equipment
16 3
Manager Use management
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Table 3 Training test set and its eigenvector

Training L X . Training
Training script new free newarray open close  Time/ms . leak
model Score
AddMaterial. py 64687 0 3478 36292 381 10562 5 No
AddMaterialBack. py 66714 51677 3705 37250 453 12112 3 No
Material SelectMaterial. py 10367 0 3131 19360 358 8073 8 Yes
Manager
UpdateMaterial. py 38779 0 3055 18373 349 9296 5 No
SelectMaterial Twice. py 124967 117394 5221 76395 602 19368 12 Yes
EquipManagerNull. py 16823 0 7537 7940 420 9544 5 No
EquipManagerCheckView. py 46311 12097 7486 7902 622 10025 3 No
Equip EquipManagerComplete. py 197801 130458 30228 10744 1457 25122 20 Yes
Manager
EquipManagerEdit. py 52785 0 8700 9197 651 9333 5 No
EquipManagerRefresh. py 113112 0 17260 22857 617 14032 12 Yes
55 WA 2 F T R U R O R L L BAAT I e 3 5 BRIEIISIRRIR SystemManager 2 W R A P A7 45 1
JiM % FEF T new. newarray, free, open X X X, close X X X, i) 45k T %8 O 4 1t s PR Y 43
elapsedtime 25 6 MFAF S5 L 3 TR M HEE 2 I W Table 5 Leaking risk score corresponding to memory eigenvector
RankingSVM 53 Ko 4245 B An 3k 2 Jif3), of each test script for validation subjects SystemManager
JSh
%3 hnew” X — 5 44 T E# 4 Web N H B 47 33 R Test script Leaking risk score Leak
Sy B« A ¥ SelectRegisterOrder. py 138. 3818084 No
) "3
rl_l Xﬂ‘ % @J @ E/‘J ;& i, “free” X @J Q ',:Ij T *xﬁjl E/J XT % ;& H. UpdateRegisterOrder. py 108.77978143 Yes
“newarray” X — 3 4 H T QI E B H EH L “open” X — ¥ 4 AddRegisterBack. py 82.323049 36 Yes
_ SelectUserByGender. py 55.17494556 Yes
7
Hj T Web LL Mz /TT u %i FI'l /@i Fﬁ - /L ﬁ FI/J U\ ﬁ ’ 0s AddRegisterOrder. py 52.73076823 No
X — B 45 T 6 BB R A B ¢ Time” 1 — 31 2% 7 3 UpdateUserInfo, py 47.63482919 No
. N . Sl - AddUser. p, 46.72325386 No
ARPAT Y FE I U0 2R PE 4 il A AR 8 I G A 3K 3 R ey -
AddUserBack. py 42.89640579 No
Web IV FHH NETHFER LIS . ZES 22 A Mt UL & H ShowView. py 78. 48572485 No
%% W {;#1]_1 =] LogOut. py 35.35232347 No
B o
- ,4 - . Login. py 27.29218495 No
T 27 5 2 o 03 7 060 9 30 i 00 030 1 5 . S .
imjﬁ\: Ll_lﬁff HH 3 0T 4 B ik i TR L 0T 4 ok B AR A U L A Bk ShowFormAndRefresh. py 9. 85587854 No
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Table 6 Leaking risk score corresponding to memory eigenvector

of each test script for validation subjects UseManager

Test script Leaking risk score Leak
AT G I K A A T BT A5 4 T TR RIS B 43 B e L 1 R TE AddBuilding. py 97.92846031 Yes
SH S PRV N S 4 T AddMaterial. 97.61142266 Yes
ST A0 R A o 0 S 0 L TR I T A SO $ Y 0 A8 R by
AddManager. py 85.27254214 No
E/‘J E gi ‘HE o ExchangeDorm. py 84.37630807 Yes
% oI 9280 4 % DataM S A 7 T DormNullOperation. py 83.01274182 No
E a I 7
4 Bk ataManager # Wi} (RO 2] CheckInDorm. py §0. 06665381 No
ST X IR ) itk Y RS T 43 ManagerLogin. py 70.09832455 No
Table 4 Leaking risk score corresponding to memory eigenvector MaterialLogin. py 64.12162326 No
. . . . CheckOutD:x . 52.36767310 N
of each test script for validation subjects DataManager eeutiionm. by 7 ©
SelectMaterial. py 51.61553205 No
Test script Leaking risk score Leak DeleteMaterial. py 51.351 13752 No
DatareaderCache. py 198.6145207 Yes SelectBuilding. py 45.542009 44 No
DatareaderChangelLG. py 125.2799517 No SelectManager. py 44. 61657608 No
DataReaderRegister. py 105. 1080021 No AdminLogin. py 33.75532452 No
DataReaderLogOn. py 85.10560733 No DeleteManager. py 27.99997884 No
DatareaderEdit. py 83. 44482305 No UpdateAndDeleteBuilding. py 27.71183356 No
DataReaderReset. py 81.37690457 No
DatareaderUpdateHost. py 74.20430304 No ﬁ 7 yu :'Ilj T mw‘[u i rI—| E/J — I *H jt % i—l— {%* ‘E‘ o Niw
DataReaderBack. py 55.36386747 No st A = , Gl "
DatareaderAddHost. py 52.83448091 No i’%ﬂ_‘{}l L DZ'K% EP - %Tf ¥y WT(&{E i U E[QHADZ’K#I
DataReaderNull. py 21.07221193 No H o RNy RN Ny A HEF 78 HT 0 A 4285 00 9 77
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Table 7 Experimental object result information
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Nl cak RN cak Accuracy/ % LeakF NLeakF NLeakS LeakS
program
(124093,20014,4959, (42480,11382,6806,
DataManager 1 1 100 88. 24 198. 61
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. _ (47448,25076,6117, (20721,5768,4010,
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Table 8 Time consuming comparison between enhanced script and tranditional loop test

Number of real Total

Webapplication .
test time/s

expansion scripts scripts

Traditional cycle

Enhanced script
o Remarks
test time/s

DataManager 1 10 6701

SystemManager 3 7758

UseManager 3 3020

Average 2 13 5826
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