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Towards Comprehensive Evaluation for Android Automated Testing Tools

ZHONG Yi*?, SHI Meng-Yu'?, FANG Chun-Rong*?, ZHAO Zhi-Hong'?, CHEN Zhen-Yu'2
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Abstract: Automated testing tools are the primary means of quality assurance for Android applications. With the increase in Android
version diversity, underlying hardware variability (fragmentation), and logical complexity, automated testing faces new challenges.
Numerous automated testing tools have been developed in recent years to address the above issues. However, there are vast tools with
various testing focuses, making it hard for testers to choose the right one. To help testers select the best tool for testing and achieve a
unified evaluation for automated testing tools, a multi-characteristic comprehensive evaluation of the Android automated testing (CEAT)
method is proposed and an easy-to-use platform is implemented for testers. CEAT introduces three widely accepted evaluation metrics:
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code coverage, exception detection rate, fusion multi-version compatibility score, and further introduces mutation kill rate based on the
mutation testing concept, and Ul control widget coverage from the perspective of the user. The five metrics constitute the whole CEAT
system, thus realizing a comprehensive multi-dimensional evaluation of Android automated testing tool. To verify the effectiveness of
CEAT, a set of 1,089 mutated applications is generated for testing, the experiments are deployed in a real-world cluster containing six
mobile devices, and 5,040 test tasks are executed for the testing tools. The results suggest that: (i) the five indicators evaluate the
automated testing tools from different perspectives, reflecting the testing performance of different tools in a more multi-dimensional way
and validating the effectiveness of CEAT; (ii) CEAT supports testers to assign different weights to the five metrics and obtain
comprehensive evaluation results depending on the practical testing requirements, which has certain flexibility; (iii) CEAT automatically
reconstructs the APP to obtain mutant APPs and set a specific platform for testing the tool, making it convenient to operate. CEAT
effectively provides a reference for testers to select the best Android automated testing tool according to different testing requirements.
Key words: automated testing; fragmentation; mutation testing; Ul control widget coverage; multi-dimensional evaluation
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W BARAF . DR B A B 3t I T B3 A7 VP, 5 KR B MG N SR G A 45 8. il a3k
W2t 7 IR0 DA S 2 i B 6 (AN TR AR AL, AR AR AR T IO VP Al 2 S0 LA R 2R VP Al 8 SUEAT TH B, e
e REAT IR 5 A PIRFR VPG S5 R RS TP 45 R 3L 6 S, ANDUR R bR T AEAT 8 i o bk, g EL AT

Lhgh &

AR bR B F VPR, AEBATRUON ARG, 38 P SRR D TR P A 45 R TR foe (i 4,
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K, CEAT H4 255 PN 45 R 5 MNMRARAUTE AR A 7] —HfE. 25 18 3 A /) 22 5t 3 UK 4 XA 45 AN (] A
WK, SCRFRN GOAR I B 5 75 KO0 AN F R AR T AN R OB, T304 2 B R PR B 34 8 TR 1
LAY
3.2 CEATHK#EHRIFMIRE

TGN A 5 NEbRE AR ARSI A, JFge R ARE 3 B s AR MR Pk RE 1 T 2
fRbrz —, RV RAFINAFE B — N EZE T B 22N (L) A A D vk 52 55 2 3 2
item_covered

item_total

ARQ)H, BRBEX] item R o 06 DUEAT TR G, AT DR A SO S0 S5 A 32 A AR I AR RS item Kok B2 1F
U ESSEIR LT E

EX 1(KBBEZFS). AINRIA T B 4, 7RI il 48 3 il dabr, 717
d A R IR R AR 2 —. JaCoCo fif ¥ 5y ] HARAPELF, BIASCIEF1Z T AR A AL TR 4574
WAL S ER. BRERE. TSR, AR R ARG G B Rl Bl SO AT LA BN
RIS AL o ARty VH 57 o R AR T, WA Q)P
CoverageRate = Zn:[ﬂ, « Meta, — Missed, ]xloo%, Zn:ﬂi =1 )
=t Meta, i

B R RAS D N AARE SRR, TSR, @GR, RYEEE. EEEE. B2
FeIE . KA RN DATE R N1, A Meta g JaCoCo Kl #5047 %k, 10 Missed 845 F 53R
TR AR P A AT EL Meta 55 Missed 22 LG B RATHEL, BI OGNS 2547 £0fe AT Hoh b b g
D2 A [RDRE S5 1) 5 A2 7 R A9 70 i i b, SRR 1

EX 2AZERBES). FrH LA AT B 2 A R 85 0 R H o I0A s s R R W
5% Choudhary &8 AN 241N 1R B BP0 LR AT TR bx, 30 I BRAT e R b AT A 0 e o 12 HH v B B 5
TEf EE AR $R I W 2 H S RGO R O H, BRI H RS, A @) Fs:

Exception 4

Exception

Coveragerate = ( ] x100% 1)

ExceptionRate = x100% 3)

'most_found
EX 3(ZFFH). Wi 7 Bkl 5 5048 5t 1) Bl 3R A5 38 5 S 4R 73, A1 D 22 20 rh 5 Oy i ) DA T
SRR LA —A5E i, W Falig #2850 5 1 58 N AR R U RE. 225t 58 Iin, 7 A6 AT 22 5 SCAF I
SR A IR H ARG, A0 )5 SE PPl 3 2K 4. Rk 505 I 2 5 (4):
Mu tant,

MutantRate = ——Xilled 1009 (4)
Mutant,,,

%A, Mutantyies & B ZDMNA LR R R IEH, Mutants A2 0048 5 5 B i iz A =,
A RATHSE R AR A5 47

EXAUNEHBEIFS). USR5 2 A 7 M &, T8 a) P B i 1) 428 40 R AT S BT & 1)
WAL 0T 24575843 N AN FF IR IR I, U 45 14 o A 4 i A e JE . b A, AR 2 A U Al DASRAS 2 i Y
A G R, N R AR A JF A REAE A i IE W RS, eSSl sR Bl 4. Kk, B & H T ST
THOL, I UL S5V 0 3 78 i PPl F b 8 3 70 N 4 AR TS i R b A AT ASM AEZEXT class SC Ak
AT BRI, X s ARREAT 4%, UL 2412 o A5 7T UM R % %2 B sh Ik 0 RAE UL Il b 42 14
FRETT, RGERRE 2 i s LR 12 B RN i s s 1 U1 005 B, g e el s i 8 H 5 &R
Gl MR, TS RS0, A (5):

Component

ComponentRate =———— " »100% (5)
Component

most_found

TEAZ 1 Componentiyng 12 UG A 3R T B T st 3 4R 20 11 Componentiest found 3 5% 7
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£33 V57 AR R, S0 R AT R A s A K. W A ST, T LSRR T 2 0 TR
B4

EX 5(&&EBR). MR UL S RGN, PEU w5 KR A 8L B A 22 5 3
TFRIE BT ORI Bt TRRY, b, FUTH 7R 52 B R A S U 7T s el TR R A 3 e e 2
Bk, ROV L P L AR R LR R S SR 1kt s A . I ) B LR T T e T kA R
T &, TF R 7 AARASKE 2 KB N 3 W 7 4k B 0 25 il 0 LA 7 ot T £ e 3 5370 st DA b 1) 8, 4 o B AR 1Y)
B AR T 2T e bR, SN W& ALE 2P 6 ARG A A G ) BPP Al T 2. % & rh B AN A3y, 2
H B AR T B I W AG R R o — AN VP 4 500, VP AR ER TR0 BB 4 1 (% B 5 FH DU B8 g 1R VA, B Aot
For A =(6) s

DeviceApplicationScore=a;*CoverageRate+a,*MutationRate+az*ExceptionRate+ o, *ComponentRate (6)
4

W s H b AR Q) -ARE) IR, o W, RERAWRENEREHINLE, Do =1. EWR
i=1

N GBEATAET I E SR 00T, e NG A 4 DEEARTEARS 0 I, a2 X 1 e BRIV 0.25. It
b, CEAT SCRFRGENNR TR, A B0 O & IR bR i) o LEBEAT B 0%, B PP AL B8 (0L & 28 Kb 545 b
KB

B AR 2 A SR TR AEA R RO Yo LR RE ) 2R 5 PEAl, 15 Y5k DeviceApplicationScore 4% 1% %4
Iy, SR A B MY AR 1P 50, ARG R % 15 0 F I SDK A BL B D i AE 22 5182 4% v 16 1y Ll
B, 3By, AT LU RO I A ik R AL B R A A e A B 1) AR e . Bt 2 5K(7) s

n o - .
—DeviceApplicationScore. .
ernl[z'l pp = x Partitionj sdk version]
k- n _sdk_

DeviceScore =

™ - Xa+
2., Partition

j_sdk_version
i @)
. DeviceApplicationScore; .
ZTl[Z'l PP L x Partition; e,
- n K

> Partition,
j=1

j_ screen

O n R AR DN P AR R B, m Ol B KRR Partition sok_version A 24 B B2 8 SDK AR A ££ FIr 47 %4 11 1 %
HF) 7 B Partition; sereen A 24 BT BF e SR EETE T A 22 5L PR Ay b ooh R, AR SDK R B BE AR 7E B 45 13
53 Y LR

E X 6(CEAT A TEMRAEERL). Sl 1 VP - A8 AN 11 30 Ak AR T 5L 1 A 4 B 6 JL R AT DAk . CEAT 3l i 42
ARG A, SCIRLG 2 TR AR I PR, I3 BN LR &G PRl g . MHA 22 A
SR T B Y I B8 ) I ZRG VPl T S8 AN IR 1 A AR [A) N 1) DeviceApplicationScore #4343 il Jig 3K
SPYIE, HAE A A SR TR A 1 A TR AR AN B B RG34, B LT 5 AR O TR AR AR
MR EgEE . AR (8) TR

] x(l-a), a€(0,1)

Aoplications Zf_lDeviceAppIicationScorei
pplicationScore = ==

(C))
n

o, n R0 R 42 HR K S IS DeviceApplicationScore, Bl BAS B 7E AN 6] 4 4% _E IR F 1715 4y, T
WAL A s BINAR S FL, BIr45 2045 L.
FinalScore >4 H 4Ll TR 5 245 5, WL T TRMZEEMAEE ). %1545 2 1 ApplicationScore 5
Devicescore JIALAL K, 1A (9)Fw:
FinalScore=ApplicationScorex a+Devicescorex(1l-a), a<(0,1) 9)
Horp, oo #E, MR 53 v] AR B o 75 2 1 R A R A 4 CAH Y. R AL
it CEAT $2H W Z R E£54 PRSI A5 A 20, THE R 211 FinalScore, $2 4t 2 4 e pEAl 5 8, BLTE
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AT SER 7 O IR 3% £ T B AR AR A
3.3 CEATEARFMIRIT

ARATCASEBLE) CEAT YLV & 801, PEAI4H 3 AN B P i — 28 32 B8,

PR E. CEAT WAL F & f7 ZE3REL 5 MNMabr MR B, ALFE X I W gh A7 R0 0 1) e At 28, 4748835
SN RSB ES AN T FE S B SDK ARA LA 57 3 M O B e me A AL IR 0 2%, AR SR 2
Ko Ul BE S SEER, JERAHNEIR. O aets 0 JERIAS AR BT T5 104 B, FRATTIE 46 i 48 1Rl
MG HER R, W THEIEAT MRS, PAT ST £ 4E 7T CUE o LUF JLAN IRl @, JaCoCo i H] Offline J7 1
S FEAT HL S, % R RE R coverage.ec U, A I X% SCEEREAT 0 MY, T LLAR B A o6 R
W&, BT LN A RO S A, B DLRR S O I SR B AR . A is A7 I SO LI S
Sof s AR WS AR I TR LG AR, IR S SN BT LA A0 IR A R SC 1. SE IR 25 BRI 7 B A DL RSB 1 5N,
tof I P YRR SBE AT R N f I

A R S N AL A% D 2 — A S AR TR R I e N AR SN e O, A& B, Al
N FAFAE I I B R M. AR, 38 3 AR S RN 22 1) 1 30 A K 1 &5 R R A7 X6 B 2 AT, SRERCR P84 S 1)
i, PEE RS KA B4 IR TR AR S R AU EAE VAL TR — AN bR, AT H TR O R A R
T H MDroid+5g BRI R 145 5 TAEP). MDroid+45 38 NS A7, N RIS ) A% S 457 1T LLEA T AR [R5
SIS, SIS E TR, MV R, EEE bz LI CEAT 1745 F & BPLIE AR A
ST N N A A S A, SRR B IR R . A RV R R, WA A R AR
ST HATAR R AR, WIREHLA S BT N A SRR AT S 2, RN B e 2 0 2 R RS S
(1 55 0 7 5 DA B 5 R e HE S AU, R RAT I T ARG B — o TR DR o o) 1 A g AT 7 e A S 5 0,
H4 AT IS AT 178 S I8 P A A R 2 5 50 44

PAT IR, 0B AR P FAL B S, 56 BRI AE G784 AR i WA I S A SR EAT IR, @ BRI
AH IR D& T RIS AT B BVl TR, O R SRIOT Al A 2 rh K Fedn T TR 20015 5., 28 CEAT F
iP5 B MR 5%, 04 1 AR CEAT m BUE# AT I W B 3 A T H. it 5, & eRBek
BHATINR I B 513, B3 b 1) 22 sl o A0 38 i 2 e 20 A (19 SDK WA 78l 5565 5, Bja, ik
BN AL, AR HERS — N BRI A, BA S b R AN JC 3 — IR GE R I AT 5%, LS U A% I
WEE, AahisiEgfE. BaE &S Bl TH DR RSRIZ AT I SCfF. CEAT 5L B 2 3k B0 75 2L 1is
AT B H RSO 50 T BAVEAS.
4R ®

ARATFE T WA S bs PRI, AWML CEAT A XI5 B4 A VTG 45 5.

4.1 WEIERE

RN, BRATAE T CEAT MRARRIL, Wi [FI%Z LT 3 A0 ) 8 i HAT Rt

o RQL: 5 TV H b 1) S e S LA sk o502

o RQ2: ZYUELEA VAN T I E?

o RQ3: S ARV v LA A2
4.2 HiIBRE

L6 H AL I T B 7, SR IR % B T A, %1 Monkey, Dynodroid, Sapienz £, {H#84> T B AFAEHe 2
PEFITT R )R, 7R3 3 v A H I B R A7 A 0 ) 8, e 2800 B X e T A S SRR N 4L
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R 3 AR EA A7 A1 ) 7

BAR AR i) RS 1 i)
Sapienz | %+ SDK, AN NICHRA [ Sapienz H RE L % 5 4.4.2 #idU o
A3E L A A3E ARIEPEE BT PR A 103 1, AN SCRE L WA I B T I81T

PUMA H 48 % T 25.0.0 () SDK #4 T 2 3kiz 4T,
I R BEI ¢E A AT SDK A H 8 115 47
. I SwiftHand 72 % 5 S 2310 Apk Frdll, (B2 I
e ECBOR B Ry LT, Cf -
Dynodroid | %% SDK. JEAtE Dynodroid FLAEA %% 2.3 ¥ & FiadT
GUIRIpper R GUIRIpper 7 % root B A 07 i RS F. ik ft R & Fi2hs

T2 ot B AR AR IR BN, GBI R B, e ] USSR P A B (UL ), sl R )
FSCAEN, RGBT, WP AN, a7, Ko B 34T R H B [R) SR 18 200 A8 Js A
AN GE JR R I, Ay e IUAS TR N S s 1) B A TR, R R SR S T, s A AR
PERIE R SEIG N S, AR DL B AIE I T A, Wk 4.

Horpr, Monkey T LLRH BL O 22 filt BEF W B SEAT N, AR WET 3 /NS4 seed(100), events
number(3600)F1 throttle(100). AppCrawler & — 5 TV B AL 56 i [y 5w 1) 22 s 8 dy, W] DU i A 247 0 FH >k
JBE, ARG E H AT IR, Maxim(https://github.com/zhangzhao4444/Maxim) a] LA B HL/AIE B HLIX P Fliz
17077, YW jar SO push B FHLKAR H 3R 1], Fastbot Jl it 32 182 N\ CEAT, WE SH K 4.

*4 ERK AR TR

S | THAR | W TN REETSE)
14424 GithMonkey (¥ Shell AR B B 40AT, KB,

PUMA LW RN

T1 | Monkey W%@?’”; R B . T 40 DO LA P 55 P A (e
B . T Hi A\ %5)(-s 100 --throttle 100 -v -v -v 3600)
cooge | mmpen | M Monkey, BERFIFIT AT & AR T Box . TAV),
T2 RIRR BT BIPRS00 i 4 0 e

AppCrawler " RSl ’
a i I [A] 28 1 E 32 1T (--time-sec 100000 --ui-automator-mode)

55 Web € dt AR ], 5T Appium SZBUINAHESSE, Wi resource-id,
content-desc, text Fil index Ja P KA ik — 458 1F. 6 SRR B BRI
[Rl B, 32 FFF 1) F 2 X E (--capability noReset=true -t 3600)
XFGUI BEER, 454 HLas % ) 5 4% ) st BE AL PR R SR n 2D %A
T4 Fastbot RSNG| ESRALE ), P eAE APP I g I R GIR A R SCRERY, 3k g 1) RIS BE T n 2B
MW 28, )51l Epsilon-Greedy™®4 1 v %5 (-s 100 --uiautomatormix)
Maxim J& 45T Monkey [ T %, 448 524 Monkey CL
DyResh, ARSI AR, T A KB A LN, T ROERAT I,
8N AR/ B B AE AL Bk R /B0 5% IR A A BN PR A A
(--agent robot --running-minutes 30 --throttle 800)

IS IR AR YE, BRI 2 FEE, 2N BRI/ LR P BCSEPREE h 17 AN [ N SR R A
W= Bl seah, Fri s AR Y, 5 42 7 8 A S o] LUs4T e 5 v, JEitk 1 089 4
REIU ARy A A B 2. 6 5 00 17 A BN I A A5 8, FRATTIE £ 15 R R AL 22 5L N Y, o
KREPEAE 2 T N ISR D A S0 ol S R AQRR L, e MR AL 1 7 DAL N AR D A S 36 19 e
WAL e, 1 AN BT RGN R T BRI, EAx 16 AN g R AT onk SR IGON ) HEAT 18 R R,
ORI R IVM HEAS TR RS, de 00 2B S R, SR Xt 16 AN i3 BB (¥ % 1 H 3l i APP, ZE B8 53 APP,
ENIUEA L A DESRIIVAEE-

. App BRI ER
Crawler Fmg

T5 Maxim TR s




Ahls 5 @& s g SR T B4R 1641

E I R IR EEEPSS

i kLS DA B MR AZhIEbEA R N e
Al OSMBugs Development V1.2.2 TN 1hH+
A2 Meme Tastic Graphics v1.6.7 & Th 57+
A3 AndStatus Internet V57.0.7 %] 5 )1+
A4 Firefly 111 Mobile Money V3.0.4 2] 50+
A5 Binary Eye Multimedia V1.33.0 j5%vi] 300 Ji+
A6 DuckDuckGo Internet V5.71.0 %] 17+
A7 Eventyay Attendee Connectivity v0.9.1 %] 105+
A8 Calendar Tool v6.11.3 JIh 75 )i+
A9 Gallery Graphics V6.19.1 TN 2+
A10 GPSTest Navigation v3.9.1 J2'2)] 279 Ji+
All Streak Alarm Tool v14.1 %] 17+
Al2 Kakugo Education v1.35.0 %I 50+
A13 Authorizer Security v0.4.0 D 50 )i+
Al4 Notepad Writing v2.3.6 Jovil 177+
Al5 App Launcher System v5.2.0 D 105+
Al6  Pretend You’re Xyzzy Game v5.0.9 PN 50 Ji+
A17 HgLauncher Theme v1.4.3 TN 1hH+

AR SR AT N A 0 27 5K, ARV BE R P L R AROKLE . CEAT P4 5 WK OSMBugs )
AR5 N 7R I A4 B« T ME— 1D RA S aZe B I A P F) 28 5 8507 2 B REAT AT Bk, fe 2%, OSMBugs i 1%
M5 AT ORIV R T 28 RSN, AZIRINRIL AR T 1 073 ARSI AT Ay A K I T
A, DRGSR N AT 30— 2 0. DR I (i R A 5 (0 2 ) K B A A S B BELE 4% 2 AN, T Bk
AR N . R IE R AR S S AR R AR S A A T RE g R AN D, AR S B A B AR S 1 e
FTREANAL 24>, BT LA 7 N TSR AT T REAN AL 10 AN, 35 ANAS 10 NI, B ALGE #6425 0, T 30 B 80 H b
FEA 10 AN ST AR Y BB b AR SL R 168 A AR AT E BT, G4E 16 A 5N H B
Lo 152 AN L AE 6 A e EIRAT 5 040 U H S IR T 1 A 55
43 RWRE

S IABT XU CPU,BG RAM, i3 {E MongoDB 4.0 %#i /7 1. S fliJH] Azure = R4S %%, #AE RGN
Ubuntu 18.04-LTS 64. 17 H sl bk TR PS5 55 a2 500 IR M, SE38:a% ] Docker 1F g i 55 3 1) 7 4%, 5 1
05 FH G B2 T 7. Docker A FRATT AT LATE R 400 A5 25 B 88 BLOT R DA G B AR P, B R T AAE AR R LAS k-
CAFRAETE&IEAT, (AR EHIMIIE. A THRINEZ M HERE, WEIFS &N T AR E N, 5
W Spring ¥ A (1 Logdj2 HAEHEAL R F W R Gt 4T H d 5 LA i B R, h4h, IDK WAy 1.8.0_275, Node
WA 14.16.0-LTS, Appium fit A 1.18.1, ADB (Android debug bridge)hiz 4 1.0.39.

SEIG I F-Droid B 17 ANELS N FAE S SZE Keml, ) 5 ANz N A 9 B 346 T (Monkey, Google
AppCrawler, App Crawler, Fastbot, Maxim, #4115 5B W3 4)ZEA7 K. AR4E A SCHE H I &AM 48 b5 DL ZE6 VP 4G
Fabm A, R A5 2 (50 2 A, SRARI T H B B 41555, Choudhary 55 N 4L T 60 2 ARy H ik
AT, (H 2 H T2 o 0 AR AT bR, T3 3% 1) 8 P I 5o 1 i 1) I T 5 W 3& 1. CEAT V74T & S F7 3
Y RN, H o R ARSI A0S H AT Y78, W, T sxt JORA i T 42 e, L3RS
WL MAFMN . B RRHIEFR R PE 1 AN S BERWSN, FoAb R W] s AT 5. RIS e N HTE
W, AR 1089 AN H AN A2 4. XFEL Monkey Sh B I 5 K Hafb AR T H, 7F 6 Muis LAthaTr
5 040 ¥k A TR PMRAAES. 4ar, B3l LRI 8 5 A7 PR RH R AT H b & 22 s s, B E B
Pz g B2, MR A 7R KU EOH LRSS P AT, REOR 4 R T Re 5 LSS B P AR AR — 3. i
T2 s Aff I AN AU B AT SR AEAE — € DX, DRIk D 3145 0 I 52 R MR Hls, CEAT e AR L HATHr
TR, SIS0 B 5L 2 % B F AL 5 B 3K 6.
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#6 WML FwTHHER
ID A ey BN AR REWAE

1 SAMSUNG S20+ 51 10 OneUl 3.0
2 SAMSUNG S20 5.7 11 OneUl 2.5
3 HUAWEI Mate40 6.57 10 EMUI 10
4 A NOTE9 PRO 6.67 9 MIUI 11
5 OnePlus OnePlus2 6.55 8 LineageOS
6 Vivo IQOONEOQ5 6.62 7.0 Funtouch OS

44 KWERSHH

(1) RQ1 43 #7

JH b AS R B 1 381 R A S SCHRARIEATIC S, W3R 1, BRI ARAL B AR VAL T H N d5e 2 (M2 AR
7 T WA R L R SR, T/, CEAT VWARELADK L | 3 TVE N FEAAT 7y, abh, Ul B HE B E.
TR U R el AR s e E, EFI ) Ul B 5 R UL RGR A aN B CEAT 26 1E 157y, B
LA VEFE bR AEN AR — 2 I E A, (B A A BTN K 2 gk % Fe. CEAT 1) 5 MR AREI g 12
M 0% 3 A5 T B DA B A R B AR O Fe bR, 4B CEAT PPl A8 LA B 2% 3t 38 FH i

AR o A AR i A A B R 10— TR b, B O s I Y P AR A 2 i (R S, TR i
MR FE 7 k. e 78 i (0 Ik T AR B 38 7 B 2 PRI R B 2, K U S ) £ R R O A 5 R
{H. Brader $¢if: — IR S A w REFe, L5 B0 o R AR R P AR B, ARAGTEK AT Bug RINLAFR
(RO R, FRATDHEARAS A 3 36 AR FoR bR —, Rk B S AR B A A T P4

SRR AL IN A TR 2 2 bR B O B R DAY MO, A AR A AR TR e
[F) A AT ARG £ I RE e o AT 2 /. B T IS AT IN R RS DU R BUR LA, s E S I R
LR Wk, I EL SRS U AR 00 T LS R S P EIAT TR 8, 0 T v N e R 1) T R N B Y
BB U W XE K. Rk, BANI#ES 2% Choudhary WA FC R G, SR FH A 1R S5 A H 45 01k
Herp — IR AR,

LV 6 TAEHAERE ) TR AE RGUA LA R B 10 2 RERE, 22 i A4k ) SR R B 0. 6 1
A6 2 5N T A 1 T RO IR PRI, DR A 1) il 5 SO0 Sl A PR SRR, TN AR A 3%
JRA B AR TR A PP T 1 O TR R R, A SN G SN T AR R A ), %)
LA AN RRAS BEATIEIC, S8 A CRITT A P I 7 R B 14 SR BB iy S T A SE 4 0, TR
CEAT M7 IMXIHUIRL A7 3 VP4l Bdn e K/NSE. B, KR 2 TR 9T A (KD HE SRSCA S 7 LK 78
RO, AR A BERA S, HLOPPAS N 21 & TAER AR L /e

ARSFEORIEE JEAT S HAS Y HUREXT N P BT (R R AT B, B e T App RE AR E
AR, BT B S A ek Sk B D i g FR A L A et TR ARG DN Bk B E D AT R, FRATTTIN
AR S DR AEADL N, . O I T AR 2tk (KB, I\ T A2 S A, 38 I AR YA s
BB 2 SR B H . RGP T R BRI N AR, FC A RS A S5 A J P DA KOS Y ) A S
I, P L SR A 1 P RS T e B AR AT 8. DR, A B AN FSE IR i N A, AN
225 555, P DU 78 A U BT . 2 S K vl DA Rotons IR BOR BEAT i &, i 22 53 0l
WA R, 25 TR O, Can U T LR, &SI TR AL 7
bx, FHELVEAG B 204 i3k B AG I AN [R] e B 1) RE

Ul #PFE A HAT, 225 N TR 20 e 4L, JF H2> st s DLERAS 24 /i T oh B A 32 4F
B (ESEPR R D, AP S 2 AR I O s UL 2 Sy, AR a0 A RE S
S SR I O Bt B AR s A5 S, tElE Ul B3hi, Rl AE SRl B H bR

T 55 R R A W 2w N G AT R R 18 B A R R A T DU R B A AR R ). A B ARG 7
HIEAR, FATTINT UL 6 A CEAT Fsudibs. 4 Ul 205 5 6 4 — TPPAL F bx, 38
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ORI A Z AR TR AT B B0 Ul 05 R, 83070 Ul AR rh P2 5 1 g

5 ANFEFR A 7 A B B SRR R BAT P, b UL IS0 o AR A 55 A B R RIRE AR
H, #2510 BRI B B A LR R 3k Jr 4 R 1AL, R UL 5 s 1 0 wT ARSI I e ) 58
b, WP AREG M BE th, R il T AT LA 2] UL SRR T, DG T 50— 4R FE I VP RS AR R 1
B8 17 0T o0k I FH IR A A A, AL S R RS DN B ) (R AR R A AN R AR AR S B, AT LERE T s
Hedn, IF HLUAT DU R b e R B AL, R A A O R B AR AR A I A ). 5 R 2
I ZREE, BATE V-G TAERE 347 oet. i3I N SDK RRA LA K 57 %E7F 22 580 4 v 10 o L, T R0 1 %
#4350y, I BRI PE g5 RS, NI R B0 A IR R AN T i A B 4 W B8 ) IR 25 TF
i, TR GO0 H P sl UL 0 205240 B A% 100 DA 2 S B i 100 27 5 4 A, X384 8 3k 4T
A5 BEIR DAL

(2) RQ2 73 #

RIER 2 PRl 458, RIERRENN 381 fiSCw M, A 38 bm VPl 8 3040 IR T H 138 305 1
89%. (HFATRI: WA CEH NERBI ZIRIFVEAG RN, TR & 2 M b RS T RECE 2
AR TR LIS . RIS R TR W RAERAR G G 9%; = 484w LA, 0N 2%. i xSt 2 4
FRVEAL 18 SC N 2 DA R Se 9030 2, AR B S0 R 2 A HRbR, 2 ALE 0 AN TR bR AT S50, R
K Fa bR AT A

5 RIRbR AL, CEAT SEMNZM, SR bn PEAh A7 — & AR PR, AN [ A sl 1 B AR Y AN 1R) i 48 bR 19
FIPPAL AR, e AR BRI B B AR TR RO, (R CEAT M 5 AR EE HgbAT VR4S, W AR IS

SIHLEL DR KNS BSE VTN, BB K 5 e prlt &5 e ah-a ke sk, ST 6 845 1 (W UPAh
1355, VEAS &5 R ISR, R, CEAT SCRRMNR A 53 ARAE 72 0 032 757 SR e A R34 . ot SRk
e i AN R, B RD AR 1 B &S 0 BE RS 0, A B A 4 BOFHL . 5ol G, T RE%
VPG 25 S DL EAL T SR, SCRE AT 168 SR IR AR 1K DA 43 40

LA TR Maxim S, #5358 a 180 AMRAT 45 J5 I 45/ LAl (AL St T 7. B 2 24 CEAT VPP &
ERERE UK RSB EIRRNE R, 40 Echarts W FEIISERE, QR MEME LKL A HEE LG
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