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Design of Recording and Replay Tools for Android Application
YAN Kai, SUN Jun-Mei, LIU Xue-Jiao, ZHU Min

(Hangzhou Institute of Service Engineering, Hangzhou Normal University, Hangzhou 311121, China)

Abstract: Smart phones and tablets are gaining popularity with their rich and powerful input, but their rich input features
add to the complexity of the testing. Existing GUI-based recording and playback tools are inadequate for capturing the
input of sensor devices, GUI gestures, and have precise timing requirements. This study designs ahd implements a tool
named RARA. RARA can be recorded and replay both GUI events and sensor gvents, and replaying with microsecond
accuracy. Finally, it is verified by experiment: (1) RARA is effective; (2) The'plﬁybaék time overhead is only about 1%,
will not affect the performance of the host APP; (3) The application B\;g can be reproduced through the RARA.
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[100.119269]/dev/input/event2: 0002 0035
000000ef 7R — 25 S Tu o H gmt, Hor:
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1. [ 154546.327764] /dev/input/event2:
2. [ 154546.327764] /dev/input/event2:
3. [ 154546.327764] /dev/input/event2:
4. [ 154546.327764] /dev/input/event2:
5. [ 154546.327764] /dev/input/event2:
6. [ 154546.327764] /dev/input/event2:
7. [ 154546.327764] /dev/input/event2:
R 27. [ 154546.343686] /dev/input/event2:
K%L 28. [ 154546.343686] /dev/input/event2:
| 29. [ 154546.343686] /dev/input/event2:
% 30. [ 154546.343686] /dev/input/event2:
ﬁ 31. [ 154546.367104] /dev/input/event2:
Ui 32. [ 154546.367104] /dev/input/event2:
33. [ 154546.367104] /dev/input/event2:
34. [ 154546.367104] /dev/input/event2:
76. [ 154546.577503] /dev/input/event2:
77. [ 154546.577503] /dev/input/event2:
78. [ 154546.577503] /dev/input/event2:
79. [ 154546.577503] /dev/input/event2:
80. [ 154546.588003] /dev/input/event2:
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0003 0030 00000007
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0003 0030 00000003
0000 0000 00000000
0000 0000 00000000
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ADB (Android Debug Bridge) & s &4y 4, K FHLH)
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22 BEHREAG—

Android “F & I JE M T2 Android RGN A
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TR LT AR, (H X e 7 S Rl it ok T B IREAS.

[ 100.659810]/dev/input/event4: 0002 0005 00000004
[ 100.659810]/dev/input/event4: 0000 0000 00000000
[ 100.839976]/dev/input/event4: 0002 0006 0000015b

[ 100.839976]/dev/input/event4: 0002 0007 000001d8

[ 100.659810]/dev/input/event4: 0002 0005 00000004

[ 100.839976]/dev/input/event4: 0002 0008 00000221

[ 100.839976]/dev/input/event4: 0002 0009 000004fd

P 3 S 5 P R

[1491396430.240089]/dev/input/event2: 0002 0001 00000001
[1491396430.240095]/dev/input/event2: 0000 0000 00000000
[1491396430.300769]/dev/input/event2: 0000 0000 00000000
[1491396430.360168]/dev/input/event2: 0002 0001 00000001
[1491396430.360177]/dev/input/event2: 0000 0000 00000000
[1491396430.420200]/dev/input/event2: 0002 0001 00000001
[ [1491396430.300760]/dev/input/event2: 0002 0001 00000001 |
[1491396430.420209]/dev/input/event2: 0000 0000 00000000
[1491396430.480199]/dev/input/event2: 0002 0001 00000001
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W B B R MR R, & A
149256649.144810/dev/input/event2: 0002 0001
00000001, FI-F I, A 15 [RIBORE e fA) e 2 1k B o, &5t
—Ja g s pros.

1492566448.604453 /dev/input/event2: 0002 0001 00000001
1492566448.604459 /dev/input/event2: 0000 0000 00000000
1492566448.604442 /dev/input/event2: 0002 0001 00000001
1492566448.664447 /dev/input/event2: 0000 0000 00000000
1492566448.724421 /dev/input/event2: 0002 0001 00000001
1492566448.724424 /dev/input/event2: 0000 0000 00000000
1492566448.784410 /dev/input/event2: 0002 0001 00000001
1492566448.784414 /dev/input/event2: 0000 0000 00000000
1492566448.844412 /dev/input/event2: 0002 0001 00000001
1492566448.904429 /dev/input/event2: 0002 0001 00000001
1492566448.904434 /dev/input/event2: 0000 0000 00000000
)
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ZER I EE R, B0, W B ) ) 2R 2 T EUE B AR
N—KF K LA, sendevent AN BE WS HHE R ) [B] AL S
TFE. W’iﬁﬁE@Eﬂ‘l‘ﬁﬂ@ﬁﬁl%#%%’ﬁ'éé%ﬁﬁ, bt 4,
[e ik 50308 7 L 80 B T 2 A, o T
EI73E 3 BTN T s, B 30 10 48 T PR 2 [ g e
1) %388 N T 60 ps.
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TESK I RE R, SRR 7 S 0T Android BB
BN AT RAEFH H S NSO, B aFE R 2] ps; (H
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A, FERI O BRI R, RARA SEBL T 3 T
[B) 5 A E H B HE T 8%, 72X AR SR AT i 4
R, TS AR A R X S ) 2 R A SR O AL R
N TR T 22 HHT HE 7, AR UE S A AT i A2 % s ] ]
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HAR S ATHET . R IR PR UUS, RARA 52
LT 5 AR S A B PR, SR E A H A
W s (S S, LA BB AR . S8 B 2 AR [
TR B X Z R AS ) S B AT A R FE . G
[100.119269]/dev/input/event2: 0002 0035 000000ef
A FHMERRIGEREEN 2, 2, 35, 289 4 74K
FHMRIHN B SN event2, type G N FHET N 2),
code (BERGE51H 35), value (BAASECEUE N 289).
HAR PR B e H A S B R A an 1A
6 FiuR, AR R S — 1T 7 Rom iz A B &
FIEAEH, B 6 B EHAma s 1549 &F 4G
BN AT IR, BT A R BT R — AN E0E, &
5 bR (RIRE, S0 =R A & AT
HIUANECT, %%Uﬁi%%#ﬁ@iﬁﬁ)\}ﬁ%, H1F type, H
4 code i, LA e F A4 value dE 5 BEIARAT I3 F rp it 2
TR AR 1 S8, SR S AT AN
1549
0
2,2,1,1
5888
2,0,0,0
59983104
2,2,1,1
4864
2,0,0,0
59974144
2,2,1,1
2816
2,0,0,0
59986176
2,2,1,1

3840
2,0,0,0

Ko FIAFEGY

¥
N

233 [aljsAREE 'Y

RARA X RERAN [ [5] FEOAR 47 A 347 [R1 7
MR TR CHES WS, I A X2 arm-elf-
gece #H4T9m 1%, W id Android ) sendevent - HJFACHS
YEta T, B e W] 5 1% & 04T 22 B, R EE T AL JE
o B A RSO, SRS B S A E/dev/input/
event*H1, X FHLB A FAT FAREN, @ FH R &E
PR, BRI AT AE T HL & b, AT LU A2 BT
Bt s BIAAD 2 (PR .
234 [A

W& 2 froR, 183 ADB iy 444 (Bl T8O AR BA K (8178

AHE T A R % B F-HL1RE 45 1)/data/local/ H 5% T THI, it
ADB shell #F AN FHL RS, B JHH su fir 4 3K
root FUFR, FLIK, %t N\ iy 217 /data/local/Replay.exe( 7] i
ALH T _H)/data/local/translateEvent. txt( 2] G A) H T
SEAE A (BT

3 SEEIOE K oA

A EE X RARA (I RE AR REBEAT T S50 56
iE, EEIE TR = AR

()RARA THEFGHML

(2) RARA ZE2 5 ] 4 17 32 APP (134032

(3) RARA AR T S B o1 0 k2

e e 4 R 2 BTAIHG 10 6 s, EARAY A B
F R WK 2 .

K2 EREREHEER

wWHERS BIERS CPU RAM &=
K Android 442  ARMv7 1GB
=& note4 Android 5.0.2 ARMvV7 3GB
Galaxy S6 edge+ Android 5.1.1 ARMv7 4GB
Smartisan T1 Android 4.4.2 ARMv7 2 GB
Vivo Y31A Android 5.1.1 ~ ARMv7 1GB
£ P8 Android 5.0.1  ARMvS8 3GB
SRR 2 Android 5.0.1 ~ ARMv7 2GB
= A note3 Android 4.3 ARMV7 3 GB
/K Note Android 5.0.2  ARMV7 4GB

/K 4C

Android 5.1.1° |ARMv7 2GB

-

3.1 FHIERESEHEIE

S RN T B T IE N T3 B 20 ORI 2 £
SRR 7 AT ) 5 [, B S T TR AE R 2K
MBI, W2k, RG T HIMN. 508 K
SEHIAS DT 3 43, SEG DR

(1) @it USB 4 28 % £z 5296 15 4% 2T AL, i
A adb devices I il #0275 R 1;

(2) JEEhEFHI RN, [R5 3l getevent T H 5%
G EECSRERSE

(3) BEAE R A F =50 %h, S5k, /A7 F 1
s BBk,

(4) I F 4V 52 B RE e X SR 9 0 2Rtk A7 4

E

(5) kI 16097 s B0 S AR L HE P e 20 B 4 52k
AR B AT HEFE
(6) 203 BAIA 25 Fl 2 6T S it 11 0% B 2 ik AT 92
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W, A= iRl AR

(7) FIFH ADB push i 2 A= 5 1) 35 I 48 5 =
ARER T HAE 1% B 551 () Android ¥4 L, JE B[R

I AP R S 5 R, SR g R R ) e
Hh R T A 14 3K, 3R 3 RIS [ERU 14 3K
LI TR, 3R 4 NRME 6 3K 8 7K. RARA L)
(3 5 EE BT B0 401 5 R IR /N K e 20T B TRD RS A
JEE BESRAR IR SN . 1, T P R AR 1 S B
FIE RIS DL LB T B, I (RDRS B AR, IR
AR LA ), 25 2 A i 22 i . LR, X Pk
T X (AT JR) SC A S 0 A T R 32 AT ) 45 1 1, 9 3
A B TCER, 3T 0 R 72— TR R 1.
I 6 KA BT 3% il B TR R AR R HEAT 2 A, SR

PR AT T 4 1) 75 38 Android 5 22 R 45 1, 7o

ALK, TR 02 R 7 M 50
R T T, 16 Android 1, BT A A\ K [
B, TRl A I FE T (B dev / input /
event *) —FE. 2) FLHI JC R NS EE BEHL BN,
RARA ARSI B 1 P 0 728, 9, 33 30 2575
SR L B 11, 90 B S A T B PR 8
o (H A PR B AL PR 3%, S 4 T DA H i e 5
T 30 25 280 L2 A B 57 PR kB0 44 J2 i e 2, L
SR e 2048, 45 VR80T 12 3 A, T
R A 17 2 A LA

R3S BB R

TR AR AT RVE F 12 AT B RAT I 18] ) 1 2438 4T I 8]
%4 FRoR TP E LN B T AY, BT 1%, K
TFAHARORREE b A o T A AN AN A RV 9. 2 40 3
WATE], A N B i AR R AR, SR, BT S
7 UAREFP 7 2E B, T A2 B 2 A A, 2R
[FI I FA L BEAE 500 ps P HLRE. S I, e e N TR
FPAT 9 B IR R 2 5. B n — BB 1l 3R A 1
S H E RN,

£S5 Tl S A

R4 "T‘i’fj;?%lJ ; —?i'; MR HERD
_ A (s) IR (s) (%) (KB)
QQ . 23021 231.61 0.61 247
?ﬁg% 253.13 254.45 0.52 232
ot 224.1 226.05 0.87 184
FERE 233.15 234.04 0.38 176
g 186.25 186.64 021 86
— £ 291.23 293.99 0.95 135
JH TR 246.33 247.64 0.53 196
QQ s a 192.26 19437 1.1 103
WK R 244.05 244.95 0.37 156
B H/N G 253.31 254.48 0.46 318

IS B B JH A4 TR
PRI e S WfE. QQ. fHiE. FEKE
IR & 2K e N PN P SR
AHLEK  UCHYEAR. QQ MM MM, %
s HIE T DUSHIN S, —ZEE
N
N 3
A ORBT DO S 4 R
RIGF A] ISR ER S
i % Android f& /&5 5% e Al
FASBCEBENL 2048, REESHE . TR0, kIR

3.2 FfESZEFE

ARSCE I 5 FTas B 10 508 R 1) S
A A AT T W&, Ak N 43 ) S A AN [E] )
FUERAE, 235 5 A0 P B AR AT S 5 R SR
ZERIIER S PR, 15, BATR GG HAT B 58 U ] 5
H AT 0 58 O R AT T bR B 2 FER 3 B EOR
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3.3 RARA E1I Bug &£ 185K

BB E L. RARA Ml 4T, B
FEFEE G, SRE BRI, N E IR AL 7
Bly. BATVBE T WA Android [ FIFRER B SE RS
KA RARA () Bug FEBLIARE. H/ETE GitHub I
£ A Bug El? Apdro__id 27, JEEJI Issuse HHHE ML) B
I)ﬁ',*ﬁ\ggﬁ, W4T F THEIB, FRfEH RARA idx 5 A
1B 4TI Re% H I Bug B, i@ 1d RARA #E47 H ik
LERE MmN, FRhEIN 2 FrEs R, 76 FEOH A, 4
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