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Abstract: Third-Party libraries are widely used in mobile applications such as Android apps. Much research on app analysis or access
control needs to detect or classify third-party libraries first in order to provide accurate results. Most previous studies use a whitelist to
identify third-party libraries and manually categorize them. However, it is impossible to build a complete whitelist of third-party libraries
and classify them because: (1) there are too many of them; and (2) common techniques such as library obfuscation and library
masquerading cannot be handled with a whitelist. In this paper, an automated approach is proposed to detect and classify frequently-used

third-party libraries in Android apps. A multi-level clustering based method is presented to identify third-party libraries, and a machine
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learning based technique is applied to classify the libraries. Experiments on more than 130 000 apps show that 4 916 third-party libraries
can be detected without prior knowledge. The classification result of 10-folds cross validation on sampled libraries is 84.28%. With the
trained classifier, the proposed approach is able to classify more than 75% of the 4 916 libraries into six categories with an accuracy of
75%.

Key words: Android; third-party library; advertisement library; mobile apps; machine learning
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LA AR bRIE N8 = FE(F H 3%).

e 3 77 A A BV AT AT AR & m DUAR I N 58 = 07 PR (T H 30 2 Ja A M FR 45 . R T I3 = 5 FE (IR

I 35) 465 BRI A ks 00 2 19 58 =07 PE AR B 3%
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4 FEZHERMSE
XA I B () 555 =5 P2 A SCAE AT MBS (K BLas 2 30 5 3ot L HEAT D 7 28 1 e AT i A 7 R 3R 2

FAN RO RS A SR Ja A 3 AN ] (R HL A8 27 30 J7 iU R 00 2R s IF AT LR AR,

4.1 FHEHRE
T HEAT WA 1K) 20 28 AR SCASE Y 8 285 20 W 3R 22 Tl AN () 0001 0 5 A0 SR 4 7 I PR AT Ay, B 935 4 1 20001
ik AR ZOERAE < A PR 2 0ol o AL AR 200 o Ik X SRR AL ) il i LS R 7R T iR LR 3.

Table 3 The features used in the classification model
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RT3 BRI A
Bl FEAE FEAE A A FEAE 5T 7k
- =T B A AL i
Activity Activity FfF Afi SR R AE
Foft | Serviee | b VR A R4S G A 5T
s e
- =T Jo ek g
HFAE | Broadcast Broadcast 4 {1 A KRR
Content AR LR ) Content — A 78 YEIRFAE 17 R R NME {4 F PScout $2 L (1) 52 SR
provider | Provider Uri i F 8L | %75 %F M Content Provider [Ff FH X% | 14%7(% Content Provider Uri'?*)
Android B 2 B AR — A 680 4 [RFAE i 5, I P AN 1 PScout $2 4t (1) 52 BLFR
API API {1 H B AR XS B APT i XK {91 Android API”")
R Intent BRI ZAL RS A 97 YEIRAE 17 5 R R AME 18 1] PScout $2 it ()
s Intent E/‘Jifﬁﬂﬂﬁﬁ AR ZE0F N Intent FR1 8 FH 7R 5L AR (K] Intent™”!
WIE | Jova g | 0 IREDLE AR
o AR Ry
Rl DexClassLoader i SR RFAT
R AFH I BT —A 71 YERIRFAE ) B R A i ] PScout $2 4t (1)
0 PR BURF % AR AT PR 2 5 4 IR g 27
iy FABIR | =T R AEBITIN . ,
FEAE fre Ko 1 P B A /R FEAE RSP
HE | suR I AERT AN 12 YEIRRAE 1) i S A 1/ Susi $24LM¥ API &5
g 8 ENGEE SR e EARER X Y s Y2 15 Bl A w10
%JHJJE i 35 =05 BE AL AR T —AN 15 YERPRFAE ) 5, PR AME {EH Susi #24t 1) API 5
) TR A5 RIS R ARG I B T s A5 15 A Kol MR A g e R BN

o HFGUIRRAE
XIS Android #4418 ARG, 45 Activity,Service,ContentProvider ! Broadcast.iX Y645 4iF 55 Android

Service 1 Broadcast (1481 I, B[, 58 = 77 F b /2 75 A8 HI 6 W A4 6 T Content Provider [4FAE, A — ANRAAE )
KF R TR Content Provider URI 48 FH AR G A H — AN & 78 B2 AL BR £R 47 1) Content Provider
Uri 55 A28 44N 55 = J7 P2 1) Content Provider F5 fEXF N — AN 78 4k (1 i) £, 17 & P 45 A 6 2248 8 45 X4 ) Content
Provider Uri i F ({1 503%..

o ARIBGHIFHIE

{EH 4 PARAS 2 5 IR AE - APT 1 FHAFAE « Intent SFAE « Java &5 FI8h 2 02k e 4iF, W3 3.8 FHAEH Android
API K 0] R &L PR (B W1 GPS Al WiFi 25). i1 T Android R4 APT $iim EK, TCVEH 438 APT A A1 A SC
IEESZ B ORI ) APT AE 9 REAE, BT FHIX 26 APT 75 BIE A BR. A SCILAE T 680 AN SRS 30 B IR ok APL,— It
5 51 ANBURR A ¢l o AR AR 48 R APT 45 53 91 Wl “requestLocationUpdates™, K 3R £ AP (1) 4 FH 3% A 5k
WA 7R 9 — A 680 4 (IR ] £, 2 v 1) 15 v (R B — 37 2 70 Y. APT [ FH A5 ) A 3 6 FH 2 BB R 1Y)
Intent {F A HFAE. N FH BT LS A Intent HL3S 8) Activity, 5 )5 & BRSBTS, B AT LR S —AY) 1,808 5 FHl
T A1 R AT 28 145 AT T 97 A Intent 1 A 4E, AN SE 43 B4 3R 78 S — AN 97 4E 11 Intent $51E 17 &, 17 38 (1) B
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— LR IRXS N Intent (A% A2

A9 I JRREAE 73 0 R 2 35 = 05 R AR T Java SOSR RINES =05 J 2 5 A0 FH ) 7 in 28, 3 B AR AE 5 AR 11
17023 A% Java i 55 1SS HLIRIS —Fh s AR5 B BA K 8 A3 F 0 07 V5 0 D €. Android I ] T BA %)
AN jar Wk apk SCIF4 T 3REL Java [ (AL, A6 B 4 1 i (1A 482 U572 java.lang. reflect.Method:
invoke()#ll java.lang.reflect.Constructor:newlInstance().

A, 308 3 A s i B 1R ARG Hh 4 R DexClassLoader 2K 4 #7 B H A& 75 4 F 3 28 2 RFAE.

o BURZNFFE

T AN R A S0 55 = 7 P A PRLATE FH 2 o 2 ) A9 o A L 8 e P A e PR R 57 ¥ TR 45 2 0 1) 5 =
2R e R 23 T e LRSS =5 PEAN S AR R ) o8 R 5 =7 P 23 A PR 22 5 8 HY INTERNET AR, {EL 2 K
I3 U RS AT e TR RIS 55 = 5 AN A TR AN AR A SCAE T PScout SR vt SRS 51 = U7 J3 rh A 1T £
R . PScout Z1J H 71 AN T FIAL PR DL A I Le R R R4 1 API,Intent F1 Content Provider. K| b, 454 3 H 9 3R 7 1
AN 7L YR i ) e (A AN AR A 7 % S AR PR B b A AT T T ARSI B, 5 =y i A
FEFSAAT DAy 55 = 7 P 30 4 2 A6 SO v 1 B a0 2R B AR T B AR R (L — S5 = U5 [ o AR 38 AT I A 5 1 T
JE AT HRIT A BRI 23 A7 B ) A AR A i 28 5 2t BILAE T o A o (B A A 2 2R ) B = 77 T 9 I F
TR AR D DL DR A T — A TR AR SRR 78 B8 = o 15 A T 2l A RS 25 38 e 7 A 2 i A5 A T A
SE AR AT AP A] A X ANRFAE

o BHE GO FFL

5 3 1 A AN TR Rl 56 1 0 905 0 5000 S U e, I P 28 28 R AE A8 TR Susi® kA3 £ 11 Susi
A3 AL 27 21 B35S Android A A ECH U5 B0 Mk s 32647 2328, &0F Android APT &I 73 12 R
YA 15 ol Bl it O e DL 0, A P — A 12 10— 3 A i) 2 s BT T B U PR SR B — A 15 4 1) — 3 Al )
71 FH 81 ) B i % m 2R 7Y
4.2 HEEE

X T [R) B 28 TR AR AGE, B AT 1) 0 e TR 272 O30 LG 8 K TR ke %o T SR BRI AR A, B S e 1A — A6 B0 [0,11,98 )5
i FIHLES 2 S BRI Zr 73 2K 88 A SCREIE ] 3 PSR RIHL 28 27 >3 SR BEATAT MBF 5% >0 70 28 AR A 3 L

FFUFE Bt O P i
5 SKUITAE
IR RIE T S AN = N AT P 130 000 4~ Android BT 94341 WAR 4.3 8 R T 2 R 4
G AR R 2 (5 45 ATB A7 fift 2 ). 8 56060 B AT e 4 i R Ak B, R I S MUK I R 47 58 = J7 P ARr Y 5 J o)
A 21 (¥ 58 =y AT Dy BE 2y 3R
Table 4 Experiment dataset

R4 LR HRE

NI MR TS (%)
Anzhi (Anzhi N 1173% http://www.anzhi.com/) 16 754 12.88
Eoe (EOE [ i 117 3% http://www.eoemarket.com/) 40 038 30.78
Gfan (Gfan i H 17 37 http://apk.gfan.com/) 13 663 10.50
Baidu (Baidu [ ] 11735 http://shouji.baidu.com/) 24 667 18.97
Myapp (MyApp market. http://android.myapp.com/) 34 940 26.86
Mt 130 062 100

5.1 B=FAERN
TSGR H AR K TSR IR T 58 =07 R AR 2 B 2R BRI BRI AR A b AR 2 5
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M4 RV 8 T 58 =07 R AR &, T BLE R A 15 1 BIAE. A TR (5 =5 R AR, T BN AE A AT I8 ) R .
B =T R H .
5.0.1 S5 PR B
T IR IG5 AL w o SC— AN AER %) B (R AR B =07 R B T B8 0T L T R B 8 AR A T BE A SR A
— A5 A [ T S T P N B EE TR Y e AT A S AR 2 AR RS — Bk UL T ST EE A
SR BN — NN BRI RS, BN TS AR 2 N A T 58 35 =5 PRI e, EZE S IE R AR 201
S8, XA B 75 BEREAE G B = 07 PEARAE AR S5 = 07 FEARAS v X 4 th ke L Uk | TR I B v SRR AR 2R 2K,
H] e KPS 2NN R ER =07 BER N 2 — MR OK B = 07 PE(IR XA 38 = 5 FERR A AN AZTE) Al , — A
N IR 48 F com.tencent.weibo.sdk A1 com.tencent.mm.sdk iX AN 58 = J5 . 0 H i 56— AN 1) B, A\ T
REG AL com.tencent A&7k 275 = U5 (IR AR W] e A % N FH 1) B 488 FH 3K 99 A 55 = 15 ), I 38 4 3% T 155 400 1
RIE.
P [ IX LG K38 A SCASE FH P b D7 V2 ok A s R AE
o TEXPRREMEAT S Z 00, N LI HE 100 AN A, IX 28 [y A A 2l i 60 AN T 40 55 — 5 e Jl i T 3l o A
AR RIS Smali AURD, % H U T 58 = U5 BE AR BLEEAT AR il AR SR R R R A X SRS B
PR3 A 17 L, BRI AT B AR IR /1
o T ERKJGAF KNS BENLHRGE — LOAE R 2 e 7] i AR, A4 A o &5 SR e AT bs il <28 =7
P <R A e RSB A e .
T 25 A IX PR v B AR SCIE B 50 1 9 X 43 58 = 07 FE W B B R /N I 50 4R & S ibsid h)E T
55 =7 PR B IR SR AR e A 2 = FE(IR B 50 BUE B3 = 7 FE(T B =) 1/ T 50 IR G pibiid WA E T
H 07 B A S B TR AR — i 3 TR PR A R R A A 52 B Y A B AT AR
512 Krdgs R
TR B JE 58 =07 PRI A0 TR 58 =07 P Se SR )RR R B =07 PR IR H Sk R AR SO TR
H S AN R G AT T, 3 2 4 916 ARG obm i b 5 = 5 BE R H 3%, A LA £ 4 916 SRR
M =5 R S I A I 25 44 S0 O VA LE ARSI 381 9 28— Rl e e — NG g L L
o AR Z I =T PR
FH T T O VAT T s TR TE, PR) 0 B8 A8 VRO H A () A (%) 55 = 07 J26, R A R A ) £, 44 (R i SR B TR AR
WIS =5 3R 5 R TR B A B 22 1 38 — 7 PR FE X AN Bl L, 56 =5 M E Umeng B3 52 ANATH
MR RR A S T HoAth 11— 24 58 = J7 /% 49 4 Google Ads F1 Facebook SDK,#45 iR 1T 20 ANAS[A] IR AR,

Table 5 Libraries with most versions

RS RMGRARRA LT Z =7

[2E4 gl IR A H
com.umeng =I5 5 b 52
android.support.v4 FFRTH 46
com.google.ads ) PR 23
cn.domob.android ] 22
com.waps ) T 20
com.facebook FEAZ M 2% 20
com.kuguo ] PR 17
com.baidu.mapapi  #h &I FIf7 B R 5% 17
com.adview ] 16
com.admogo I 15

o IR R 2 KA =5
G o WA B A P N ] e 2 150 =05 TR 6 T HAT A R 4% ISR & R E AT R RAE il AR #2 it 4a o
SRR =T MBI R B R 6 s T 8t T B 2 (05 =05 1 Herh AT 20% 9 FTAET Google
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ads PEIXA HO BT 2 AT 5 AR () 45 S, DL DRI 9256 o 1 I8 FE K8 23k 11 1) Py 2 T 3 AR AR 22 2%
FEBI U Umeng Ads Al Kuguo #B 2 &1 A & A .
Table 6 Top 10 libraries by package name
e X AR IR E4 e

ok HILRE B (%)
com.google.ads 27 454 21.11
android.support.v4 24 245 18.64
cn.domob.android 12 945 9.95
com.mobclick.android 8765 6.74
com.apache 8519 6.55
com.umeng 8 440 6.49
com.madhouse.android.ads 7514 5.78
com.kuguo 6 065 4.66
com.feedback 5313 4.08
com.flurry.android 5158 3.97

o RIBIIEMIEE = Ji
For il 45 SR R IR 22 5 AR TRVE TR 28 — 07 FE ARV I 28 = E R 8 T35 1 R = ER
A, o T A AR AL 4 T R TR R M TE v R IO B = R LA FE S R LR B AP LR AL
HH: W A AL T com.a.b XA 2 X TA 2 85 =y SR A AR R o AR LI 4 R R IR AR A AR
A0 1) 44 5B ORI DA I, AT LT o SR VR VE 16, 44 Ol 43 BT 3 8 55 =0 JZE A 6 TR I B R B =T B com
kuguo, H:XJ B £ A 7 1) J6 2 A 4 4945 com.b,com.cooguo Al com.kuguo 25 .3 1 15 WA 3 - 58 8 1) 77 ¥ BE % o S AR
IR, I H B W 70 B A SR 50 A0 R B A DL T RS 28 =07 2R
5.1.3  RrduAERS A
S PR P 3 9200 A S A e B = PR R O )R R R s R
o OFT RN B 05 =07 P, T Bk R 50 MR A (AN A IR/ I 50, K I IX L6 A A b LT I 4
000 ™ package) e K X LE 4= A RIS A0 2 5 I8 158 — 5 il i 8 H Google Sk 8 2 1 4660, 44 (4 51
WA IR VE) LA RAE S g BE AR Hh 534K — Lok 8 I AT B AT R A R IR — AR5 B T 5.
EAESTAL L B R L com.mobi.livewallpaper.* ‘&A1& — R FIGHEE 50 M) HIBELEN H,
JE& T F—ANTF & TF R A LT 56 4 AH R R ARAS. i F 4 50 5 8 BE SR LA 38 — 77 FE, e AT & Bl i
R R B =07 P AR Xl I 400 AR 2 I
o T HARICAIES = IERIEAR,FIIERE 500 NMEAEEMNMEA TR/ T 50,8 FEET 1 000 4
package), SR JG ff | — e AN B8 = T FE R TR FHRE T AT Iw il . 45 3 R I — LL AL 15 4 45l
net.youmi.android A<MV J& T2 =77 I AR 2 bR 0 A AR5 =T5 BE AR 7E &R B 5 =07 B vp i AF
TEAH R4 4 1 . 220k Bl A8k 0 A QR A, 300 U 10 1) 0 FREVRG U 1) 55 = 5 A L AR TS T R4 T o B
B A6 AR A A L EAT 15 e, 4810 dn ZRAR A 1 [, DAL kb, 33K 2 A hsd B 11t A 5 6 00 381 190 55 = 07 PR A
ZENN T A SR TT 8 A0 A 55 =05 B ) — AN 2 05 Lk AT 48 40, DN I 7 SR SR T e AT 9 W A 2R
5 X P 10 2% L& AR
52 F=FEMERNE
N T RS =0 B HEAT D66 40 38, A SOl AT W B I WL A 20 7R S, 55 T App Brain®"Ufl PrivacyGrade!®!
X138 AN 7 FE I D REZN AT F- B ks, FE 30 AN TR 25 M A AR, 22 NMTFR LHEE. 20
AR TR L 21 A B VR S AH DG R 2 DA B 20 AN FEAE 45 4R i A FH AN [ 19 20 SR SRR SR I 5 00 S5 25 91
P o3 A M B B 5 K DI R 1R A SR8 R A DU B R BT 4 916 A58 — 5 FE AT 432K,
52,1 VEH 5
A8 3728 SCIRIE SR PR AN [F] 73 S 48 14 PE e, R R 5008 A2~ 40 R0 43 2 10 4, 38 eh 9 4 ISR 45, 1 4 F SR
IR0 T VP 23 238 (0 P R, AR SCAE AN [R] 1) 23 298 0, B0, 55 168 BN 23 200 (1 PP H8 A DL BT T 23 488 (1) 48
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STy

o AN R AR

KT 53 HTREREAS 23 2 IS0 1 43 S Ak i, 2 58 v X AN 28 1) 43 0l 48 1 L FH Pk (true positive) . i BH P (false
positive) . LM M (true negative) A1 B 4 (false negative) i) S 41 3 H . KR b 22 A, 38 A8 JT D1 90 36 # < K5 o 5
(precision)” A [H] & (recall)” F“F {H (f~measure)” >k VFUT 23 28 IR 0T 5t K5 A 52 10 ff 100 1 S48 450 5 TRl H 1 s
B0 B AR A3 TR 2 1 A R 31 ) S48 80 5 0 4 o SEE B A7 7 1) S 0 ) BB P D 1R A 23 R 7 [ 5 1Y) 1
p LR ST G B A 7 BT

P

TP+ FP’
P

TP+ FN’

Precision =

Recall =

2 x Precision x Recall
F-measure =

Precision + Recall
o I MN IR
i FHHE T 1 (accuracy) LA & 7% °F- 34 (macro-average) [ £ 35 W7 SR AT 1 S AR 43 28 35 (RORS 10 155 A0 4 [ %6 X T
S STUNES= €= AN v o= RS SR 0 NS A B2 9/ ey = AR (M TR G O I AR S P S Sl W /A € s R = AN e
AR A 73 R HA R BCE ST H vk
* 7p

i=1

Accuracy = =y

c ..
Zi: | Precision;
Macr OAVg precision = c >

Z’;Recalli

C

MacroAvg, .. =

522 Aebnicfdn LR RE R
A IR AUE 4 IR W AR 7 B KR SRR I B, 3 RN L RE 5 15 31 84.28%.3K 8 Ji#/R T X TR 732K

(00 F 48 25 S 0 T AN [) T i 288 5, 5 TS 2 ) A K e sl R ARl 25 248 ) 4 SR o e K A JEE R 5 () 6 9 i 8 A )
100%; 4142 W4 2% FIT ¢ T B 82 et ROR 0 B2 AEL A R R IR 3R 9 R PR Al i 7S 7 e KRG 70 2l L PR TRV
SR A TCR R s A8 SR UE S5 R 2 R A5 81 70 AR 73 2 2t T B0 23 2 45 R T B 4T 70 FARR 5451 14
L REE R E AT B 2 KRR (L1 L1,38 ANSEFI AT 10 A& T 3e4R), b 5 AN i 21 g T4k
AT 2% o T e TN B 2 IR (AT 16,22 D SEBI A 8 AN T i), 1 S 41 1 5 81 K0 23 B 1R 1)
YU A 55 =5 70 W P B R 5 | B

Table 7 The result of third-party library classification

RT B TIHEIIRE REER
SRIIE WRIE (%) FOFIRHIE(%) P H IR (%)

b2 DU 76.43 82.98 77.58
IEoN ] 84.28 87.36 83.75
C4.5 Pesfe bt 68.57 69.48 68.50

Table 8 The result of third-party library classification for each category (Maximum entropy)

R8T PETIESY L R (BON)

2 R (%) 1R (%) F-{H(%)
I R 76.83 89.67 81.13
FEAR R 2% 100 64.17 69.90
=TI 84 95.50 83.17
i P R0 A R 45 100 100 100
WAk 7| 70.83 86.67 73.24

FFR T H 92.50 66.50 66.19
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Table 9 The confusion matrix of third-party libraries classification (Maximum entropy)

RO I REE R IR M (B KR )

B3] L1 L2 L3 L4 L5 L6 it

L1 &1 28 0 1 0 1 0 30
L2:41 38 M 4% 5 14 0 0 0 1 20
L3:55 =5 /0t 0 0 24 0 1 0 25
L4: b BRI B IR 55 0 0 0 21 0 0 21
L5:ExR 5] 4% 3 0 0 0 17 0 20
L6: PR LA 2 0 0 3 14 22
il 38 14 28 21 22 15 138

5.2.3 STHTHEE =T R sy sl R

SRJE NG U GRUT 1 S5 IR S0 A SR W B 1 T 4 916 AR BEAT 20 258 T CARIC N 138 AS5l,i8
B 4778 AN AFRIC IS = 5 B 3 AR = 7 RV —A 6 4 (AR AL 1) &2, 3 rh g AME R s 3L & T %)
I Ty 28 ) IR 28 CRE 28 2 F0 0 1) 40 LS T 55 K PT Re 2 IR M 26 K T 30%, DK 56 = U7 P I ) R ic i T
AN 75 W) 3K A 58 =07 PR IR 2 T A i b <A,

5 JEIR T A WIIRE 2 gE B A 138 DT ahbric Sl 45 FR I 40 B K 75% 0 55 = 7 FE R
SN 6 AR 25% M5 = U7 PERE AR LA ) b G 1/4 B =5 FEROR BN S L ANE 2 2%
(1R 5F = J7 PR A C b 413 19X 4% 22 i 2 b L ROV, B IR 25 P O 17 B AAE 43 S I e A 1, R AT T Bl o A AN 28000 v i
AT 100 58 =07 PR3 10 T e 7 45 SR AL AT 190 4 B RN T ok T L (1) 4 S HETf T e W B 3k 94%, 17 7 %k
FUEEEANA AR B 40% 1) 5 FSUEMG L AR 5 FATTHE — 20 23 v Jie 0 5 | 488 2 v e 45308 43 20 1) S 401 5 SR R B0 -9 w5 |
BEJE 53 WA VAR 1) 2 B TR 2 T 20 S G (R 5 = PR AN SR T AR 5 | 4 AR 2 2% 7 HL T B4 2, )L 2D 5
3 3D 51EE AT AR 1 B B A R AN T I R A

JEH 1)L
16%

I,
. 26%

WA

19%

Fig.5 Classification results on all 4 916 libraries detected
Bl 5 4916 DH =5 PRI X R EE R

Table 10 The accuracy of classification on all libraries detected

FT10 KT 4916 NS =T FEAY SR HERf &

Bl [ORERA TP FP AN S b HEREE (%)
] 100 87 9 4 87.00
FEAZ M 44 86 81 5 0 94.19
=70 b 100 70 16 14 70.00
b P R B IR 55 71 46 25 0 64.79
WAk 5| 100 39 50 11 39.00
JFRTH 100 94 2 4 94.00
it 557 417 107 33 74.87

ERTE  TBTA R FRIC IS 07 FEREAR, ) KA RES 1L B 75% IR 5245 AN 25 REAE T2k 2 v AN e
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T (¥ 575 =777 %% , 3 S MERA FE RE A5 34 1) 80%. SV At it 12 45 RV LU AE A 1 5 1) A S IE Py R A 2 IR, L 2 it
DU T 70 N 0 2 =5 PEREAR R A 2

AT A SCHIF 9 A B a3 B 2 A R mT e A et i k.
6.1 FE=FEMIEH

FE 5 = 7 BEAST I AR AR SO 55— T PR AE AT T I — R S I R BB e AR AR SE B0 R AT R I, — /N 4>
FR) 555 = T PR A0 0 o, DT B AT R AE AN TR) e TD T e T R 38 53 E sl 4k AR A T 248 4, 19 Sn 3R AT 2B AR 93 Bk
S5 PR T R AE S S I A R TR UG, 5 1 50 A4 A Bl 28 B S K AR A b o T G 0 1) X e ol 8 e ) 3 =
J7 VAT DASE A SC AT FH 16 28 2R 0 v AT Rt 50 4n, vT LR SE — AN BRI B (B W1 95%), 24 P AR RS A I AR
1R T 1% B (R N SR 2 — 2, B ] DA R WL 2% 30 7 92 RS WU 285 = i A AS T AR B3 A T SEZ
62 F=ZFEMBHRENE

— B =y PR ] RE B T 22 Bl ) 5 40, Servo(f5 44 com.medialets) #f5 = J7 R I B AT A RIS = 07 0 M
Dife. i T A SCAd ) B bR 2 43 28 5 ¥k, BT DA BE A B Bp 1% 0, 1w L T B 3d e 12 4 2. IR B A Jim 4 A v, mT A
1 22 bR 25 43 AR B ARSI A 3T TAE 47 it
6.3 E=FEHZES

A A RLAS 2 S K 58 = 5 FERI 2 Tl 6 N 28005 4 916 AN 38 = U PR3 28 45 R W5 T 25% I 28 =
7 EBRAVAS BE X HL AT 4328, 32 B U DR BT Ao D 20 = 0 R 2R IR AN 52 38 b A0 AR 408 4 2 A 38 IR AN TR A SC BT 4
FH B2 500 ] B ok T A ar B AR T, A SC 0 vk ml A7 Bl A e 3ab SR AR BT 0 28 = D E 8 ), B 75 14 s 281 i )l
AR A DL B G — AT 0 53 225

7 N &

ARTCE SEPE T T ISR B0 = U5 PR R I U7 vk o B B AR AL, O A AR R S BEAT SR mT LAHE T R
DN SE A v 55 =7 P i 4Rt K 77 02 T DA A S 56 S VR PR AR 0 ARG DN 55 T A, RE M8 ARG DI £ — 7 PR AN R RBCAR,
I HLBE 15 I A VR 35 10 80 FC 2, AR SR M 6 T 2 PR AU PRI LA 2% >0 5 2RO 365 =05 P8 (R D RE R AT 0 28 0
R0 3 £ 55 = 5 128 8 P 2 0 W SR B B 2 b AN () 8000 VR i, B 4B AL P SO AIE « ARRS SO0 R AIE  BLR 2031
R AE AN 20 R AE. 38 1 4 130 000 A~ Android [N b HEAT S5 SR T 5t 77 VA AT RO 52 g S LA I 21
1L 4900 AN = U5 AL AR IC (9 it S b 38 3 37 A2 SCRAIE, X 58 =5 178 70 R (1 A 5 T8 51 84.28% 45 Il 2k
B IR 43 S I HT T4 4 916 AN I 21 1) 55 = J7 P2, N T REAT il 46 U A0 HEAfy 22 14 31 75%.
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