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Abstract Automated GUI testing is the important part of Android application research field. Several technologies for
automated Android GUI testing have attracted wide attention. Testing technology based on DFS exploration has been
extensively used among them. However, the existing DFS testing technology is still inefficient and has low testing co-
verage. This paper proposed an improved approach by driving the DFS automated exploration with external predefined

rules to improve the efficiency and coverage. A testing tool called RDTA based on the proposed approach was imple-

mented and the performance of RDTA was evaluated by comparing to Monkey and original DFS without rules. The re-

sult verifies the effectiveness of the approach.
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1. set widgetTree = GetUIElement ( currentState); //3K B 24 fij State
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2. set events= GetEventsByRuleEngine(widgetTree) //# I 5] 2 # §ig
24 i 5 T 0 R 2R RO S F R

3. repeat

4. set event=GetFirstUnfiredEvent(events) ; //FRBUEE —A4 F Bl $h

1T event

5. Fire(event); //#4T event

6. set newState= GetCurrentState() ; //3BCY AT State
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9. continue;

10. else
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12. end if
13. until AllFired(events) //H #]i% State i fi Event & £ 4758 ¥
14. if parentState==NULL then // 3| i 75 A AR5 4
15. return DFSTree; //IMiXZ5 3, iR [0 £ WL ) DFSTree
16. else
17. BackTo(parentState); / /Il # £ E—AVR%
18. return NULL;
19. endif

K, % T DFS B9 A 30k i Iy it B, 75 28 5 A1 — il 34 P
A ML L 3 A e A R R A Ty 0K S 58 R
AE A Z A A # , DES (9 0 32038 J 2o Bk AN 2 2 58
A AN SZ KR A T 2 52 100 00 249 T B0 R0 ) 3K 8l gt g ) 3, KR
DN 7 AR BRI 26 9K B R B, 2 BRI A UK Bl 4R 1 4R G Bl
A SR AT E
3.2 F A A E

FIL) (8 A 2 R D N B S 0 e U R0 1% =Xk 3K
SR A B AR O B B AR 2 X 2 HT Y Activi-
ty FRYRE TR MK F 44, B N 51 a5k 8,
P27 DFS M3 A9 20 . ol 5 0 85000 B 3l 35 4 . A S 8 B A 8%
B BE | B ARS8 00 3K 3 F 40, LU AL S8 90 i & JIo &% i 3K
Sl DT B v A BR BsF R] P DU A A R

DFS BRA 4 38 77 5 W 2 4 v i [ BT A 1% 3K 3l 25014, 1 )
BEXE AR BT " AR S S 3 AN . 3 A R ) A 3R B g
PR e G B — A BN F A HX IR 3 3 4 19 1 S
PR S BREEAE s I B AR AN B EOHR —E WA
TR AR A 00 4K 1 S g R RN N B 0 S 58 R, D T LA
o R fih & BE 4% 5 | AR AR B i 3R Bl 4, R B A A R
) 0 B ] P ik 38 O v ) B R, RO Y R U DU AT
Jrif DA MOTEMNFES N E A I0, il DU R A5
EMRHITRBE R —KAMUW AT ER: 2 FEEIE T
F 2GR TR B E0T BB AR 22 BN AT L4
I3 B 77 RN BR 1 G s 6 3 36 R e 1 L E #IL 3 3 R
T3 YR 50 R okl 45, R B 3 5 ¢ 450 000 AT LA e e R Ak K Y )
B3 TG R BRAESE Gl 4 AR, AT LU A
HEAT IR R L a0 X F SCAR S A R AL e R L T LUFR B i AIE
B B SCAS X6 T 5 23 3 1Y ST 0 R e w] LLAE 2 B O )

O TR R RPN T HAL T4 5 19, fLse 9T
DA 51 EOR A5 B R Activity B i 3K 3l 3¢ 500 Se 9 i %
T AR 255 0 A ) TR 2l 5 U0 39 56 4 39 Bk s 0 S R ARAIR

4 IR B L

4.1 HMMPRR

FIU 113y 52 B 5 R — A A AR SCHL U 14 S AR 7 it 45
O =542 B 0 e R R 36 IR 5 2 AR AR RO AR R — A Foo
(activity) (selector) (modifier) (action) (priority),H # ac-
tivity 278 HLIW JIF 249 TR 35 ) 44 5 selector Run F L H T %
B B BE % s modifier 27 X 21 Hif 2L & 4% 9 18 1 £% 5 action 3£
RN FLTH 6 TC R 09 B AR ER A L 0 S TE T R 09 B AR B IR ) =
priority F/RTE M BRAS T 3 £ 45 19 S oo R Ik 8 FH A7
JRABRE F AR A P IR E R .

1% Bl 24 i — A~ i FH B8 0% 5 057 3 R 2 S T8 1915 2. 4 Cme.
ele. Launcher) /8“7 470 FH B 3 F 1 AY Activity,

TERE A 004 F 2 I B Y mre RS W AT R e A
b ERE MM TES ZESTROTRE T LR
—ARFE R ST TR  HAE Y AT R T TR E S PR ME
— B IR 1 AR ETFRN TeatView J&EME— ;1% JT
KW PIER R AWMIT R, X~ Fou R A A Rt
class # & ImageView . FL1 0 R & TATHIN 29 50 14 04, 8
TR AR E ) Widget JTERTE Android 19 GUT JZ 45 # #
R ENER.

B ds Ve R — P AR AT RN TS LA
Pigr R UL DA 2 fioR 6 T — AR S AR 281 %
TGt i 4 51) 2 T 3 g aeh R AR AR R A AN 04 L A0 R P BT Y
G FRIG, 0 23 FE 2 K 0% B[] R A 3 g T AOIR A PR mT A
3 3o 8 5 3 T 11 3R W R B R o 35 3 T B R T AT R
Wk,

®1 B

Table 1  Modifier
Modifier HLU 3 X
Random(value) K AL 3%
TopFirst(value) IR
BottomFirst(value) # 7

s value 2675 3 [y A ¥k £ BR il

B Q

.cjb'. Pl

DR BAA

= MR
n QQiNESES 23
.~ 7 RANE, REEM

PhTFhR

5@ S8R =R

AAER

FeE Bed

— A B
01y

AR ER LRI

2= W
= 5588 SR TS 45 MB
TOREEET

K2 sRME
Fig.2 ListView




102 i BN R

2018 4F

BAESE R A R B 4% v L T RAE B AR K
AIBEAE T LA 2 AR A X R T R L RV R A
T E IR B A, WK T TextInpur #4E 7T DL B E L A
XAFE .

#2 BAESR
Table 2 Action

Action B AETE X
Click B
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Table 3 Number results of activities and bugs of different
test methods
W B A Activity 3 _ Bue hH

DFS RDTA  Monkey DFS RDTA  Monkey
FHAE R 8 35 10 0 0 0
B 7 8 5 0 0 0
BAEA 7 11 8 0 0 0
E i 14 43 11 0 0 0
HE AN 4 10 7 0 0 0
%k 5 7 5 0 0 0
T 4 15 25 12 1 1 0
H 1 1 6 15 7 0 1 0
[ =S 3 7 3 0 0 0
% I A AL 14 27 12 0 0 0
M TV 7 20 8 0 1 0
HERE 5 10 2 0 0 0

Xt R 2>, AT TE SE Bk R b X L T DFS # RDTA
W AR S BN, Ik 4 BTgl, R R NEW
FR RSN R R ERE R0 TR — KRR
B, BY & BT — A8 RS 5 1 OLD R 20K 25 78 Z 11 (1

HREBPOCEEVIF T, RS T RHEHT RS W
W0, T A IR A R R R . NSRS R AT LLE LA
8+ DFS,RDTA fef & AL 1 NEW ARZS , DI i 5 ik A
OLD RZE W 31 [ . RDTA F% T OLD/NEW Ry H 4 .
A L H A 3 F DES 3885 58 54
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Table 4 Comparison of states
i DFS RDTA
B R A
NEW OLD OLD/NEW NEW OLD OLD/NEW

FHAE R 26 98 3.8 57 122 2.1

B 23 192 8.3 25 178 7.1
KAEA 39 163 4.2 67 118 1.8

i 53 192 3.6 92 102 1.1
HE A 59 102 1.7 81 114 1.4

[ ES 40 82 2.1 51 75 1.5
T 4 40 121 3.0 85 64 0.8
A 18 g 34 161 4.7 106 316 3.0
B 4 F AR 29 321 11.1 70 234 3.3
% B AR 46 152 3.3 62 136 2.2
BTV 23 81 3.5 73 160 2.2
B E 32 120 3.8 50 107 2.1
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ImageView BJPLSE KK E R — 1, B AT LUK 2> filh & Image-
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F T X R Y R R AT LR A R 25 48 X B B) R X T Im-
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J44 7m0 AT DA B 3 A fRT SR 2 T Sk )
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Table 5 Example of rules defined for eleme app
Activity Selector Modifier Action Priority
. Launcher //node[ @ class= ‘android. widget. TextView’ ] TopFirst(20) Click 1
. Launcher //node[ @ class= ‘android. widget. ImageView’ ] Random Click —1
. Launcher //node[ @ class=  android. widget. ImageButton’ ] * Click —1
. bwq //node[ @text="“F /85 4/ 7 %] * TextInput(A 7 4) 2
. bwq //node[ @ text=* % 5’ | * TextInput( % # ) 2
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