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Structural signature extraction method for mobile application recognition

SHEN Liang, WANG Xin, CHEN Shuhui’
(College of Computer, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: Focusing on the needs of mobile application traffic monitoring and behavior analysis, a Hyper Text Transfer
Protocol (HTTP) traffic structural signature extraction method was proposed to effectively identify the application to which
mobile network traffic belongs. A self-developed Virtual Private Network (VPN) -based traffic collection tool was used to
obtain the research data, which was able to accurately identify the application that each data stream belongs to. In the
signature extraction stage, the signature composition was not pre-designed, and the structural signatures of the HTTP traffic
were obtained through three steps of flow clustering, obtaining the longest common subsequence and character substitution.
The signatures of 42 applications were extracted from 117 772 HTTP traffic to identify 50 387 HTTP traffic in test set. The
proposed algorithm has the average accuracy of 99%, the average recall of 90. 63%, and the maximum false positive rate of
single application of 0.52%. The experimental results show that the proposed structural signature extraction method can
effectively identify the traffic of mobile applications.

Key words: traffic collection; mobile application identification; traffic classification; Deep Packet Inspection (DPI);

signature extraction

0 5l=

Wil 45 4% Bl B I I L5 it s AN W O Ak T2 DL R e
ML ERH S T, 3% Y i T 4Bk KW A% 20 B W R 1 45
[ BB W 4% {5 B 0 (China Internet Network Information
Center, CNNIC) & A7 1) 55 43 Y [ BLI06 ) 28 % SR B 4 1 1
) s W 201848 12 A, FR T3 b W 21 54 B sl i
FRFAERB O 449 Tk o DG BCE e R 1A% sl i A, ]
1R 20 A R 5 S TN ) A, T T I 2450 7 RN AL
AA SR R 22 IR 55 i s 4R RN
UL K H AT 2R 53 B T B Rt

4] 246 Y et T 2 i 2 3% O 288 3 e 1 A3 AT 5 T 2
TR R R PN, I3 F X R 2 i AT 23S . FEAE G
B B 322 A v R0 R AR (Deep
Packet Inspection, DPD)™* FEF FHLAT Ry sl i 47 4 19 U3
RS PG ) TORIHL AR 2 )OSR AR SR ST, ARSI 4
UMK 22 R HEA TR 2 4 S e RO, D99 288 3 Xof g 1) 1

W #E B #8:2019-08-08; & B H#H:2019-10-10; 5% A H#H:2019-10-28.

JE OIS S R R A A T A

FE A% G0 R 28 it OB AR 1 Bl I AR Z 5 TAE %R 1]
BTSSR B AR TR . M A A
g8 5 1] S X NE M SC A 1% fi 15 3 (Hyper Text Transfer
Protocol, HTTP) Ji iR o 33K 2 PRI hy &4 3 53 8% 20 Iy FH #1 J2:
i 3 HTTP F M SC A A% fiy %2 42 P i (Hyper Text Transfer
Protocol over Secure socket layer, HTTPS) 5 0R %% 28 k470
FFI T K P R P A S5 BLAL IR [, % 243 IF AR . Xu
AU 3 B IORS Bl a7 FH D99 4% A e ) 1 AR TR (O — R
I FH B B0F 5 F 45 5, 40 Youku . taobao_android 55 ) 3 {H 51l i
FH o AT TR 5 B30 DO IR 55 £ (46 157 412 448 1) Do 2% U £, X %
B HRFAEHEAT T R AR 5T, 42 1 i 1 HTTP 4 3C P i1y
User-Agent FEERAR AN Y . (HE, Tongaonkar LI}
HAL 10 734> Android F1iOS W JHEEFE ST 5 & 8,108 R GEH)
VFZ W H AR AR G 7 User-Agent - B e b PR RAT O L
) AH Android Z2 40 04 B PR 17 I A 5 3 A — Bl
I, %07 e NE A 1R Android A

E&WAB : BEE S LITEH (2016QY11W2004) .

TEFRB VL5 (1989—), I LROMsR A L RF 5 A, T BEE 5007 1) - B BT B 2r 28 5000 B (1991—), 9, IR BRI, 1L
Uk, EEWIET W Mg s A4 A BRIEIE (1974—) 5 W00 2 P BIFSE 01, L, SR ERIFSE 7 1) « 2% 25 B 22 4 L 2% TR R 4640 el L Tk

A



1110 P EHUR A

% 40 %

Dai 28" AL T — N R FHRRAE 2 B 2R 88 NetworkProfiler
I FHARFAE A A 20 43+ 5 —FB 43 E EHL 43 Host 2H 15 55
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Fig. 1 Basic framework of mobile application

signature extraction system
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Hudil  H A0 0 Sl AR, T LATE S 20 Tt 2R R Bkt
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08:57:38, QQ,TCP, 10.1.10.1:41415=>61.151.225.117:80
08:57:37, QQ, TCP, 10.1.10.1:37008=>113.96.12.27:80
08:57:34, K5, TCP, 10.1.10.1:48344=>118.26.252.165:80
08:57:31,14%(3, TCP, 10.1.10.1:44290=>47.92.21.5:80
08:57:18,14%{%, TCP, 10.1.10.1:44098=>203.119.217.103:80
08:57:17, (%, TCP, 10.1.10.1:43412=>61.151.165.102:80
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Fig. 2 Traffic labels of Netlog
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Fig. 3 Traffic clustering process
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2.2.2 HFIEAK

MR PR AR HTTP i 20 B 285 A3 8 T 24> i BEAH L
WG o TESRIBURRE I, 0K A — S0 b 1 [ 8 A AR5 B
BT ok o AR SCHR S O RRAE A R « AR I R A Sl
b LCS B 43 S AR BN FH A B — 2 HTTP it B9 LCS.
FH:—2E HTTP ¥ BAA AR (2548, o 7 AN b B i 35
A HTTP 4830 A [ 947, R SR AT ARScsk AT SR A T,
FEAF IR —4T B LCS JF -4 & M A T 45 5

GET /wangsucdncnc.inter.iqiyi.com/cdn/qiyiapp/20190130/0039b261e4
2d7/clubpage.bundle?dis dz=CNC-HuNan&dis_st=36&wshc tag=2&w
sts_tag=5c513c7f&wsid_tag=6e355ddf&wsrid_tag=5c513c7f yangwa&
wsiphost=ipdbm HTTP/1.1(CRLF)

Connection: Keep-Alive (CRLF)

User-Agent: Android8.1.0-Xiaomi-jason(Mi Note 3)(CRLF)

Range: bytes=0- (CRLF)

Qyid: 86542203673386324aed5010c89ab17a20 (CRLF)

NetType: wifi (CRLF)

Host: 58.20.141.50 (CRLF)

Accept-Encoding: gzip (CRLF)

GET /wangsucdnenc.inter.iqiyi.com/cdn/qiyiapp/20190128/1832£65267
dcc/index.android.zip?dis_dz=CNC-HuNan&dis_st=37&wshc_tag=2&
wsts_tag=5c4f058b&wsid tag=6e355ddf&wsrid tag=5c4f058b PShnh
&wsiphost=ipdbm HTTP/1.1(CRLF)

Connection: Keep-Alive (CRLF)

User-Agent: Android9-HUAWEI-ALP(ALP-AL00) (CRLF)

Range: bytes=0- (CRLF)

Qyid: 86615803839515722¢13156b5ebfd36521CZ15Z(CRLF)NetTyp
e: wifi (CRLF)

Host: 61.54.121.53 (CRLF)

Accept-Encoding: gzip (CRLF)

F4  ZHEHTTPIR
Fig. 4 HTTP traffic of iQiYi

LCS LS Bh (B AP RS, R R AL . SRk, A
CH|ABIME Length_min F A YL i A B, BRI Oy - 7
A PN FAF R 1 LCS AR TR MERT , Y i O 5 F AR AR, FLL
HIJE 3L Length_min A~ F A5 WAH [ B AT AZE SR .+ HTTP
i SCH I 00 454, A ) S - B — 2 R TRT R AT 43 Hc
JiL B SR AT DUR 1A 74T, A1 pr=0&i=6&t1=7& " 1 ) 5 it
FN EHE AR & =", LA Length_min WU fe/)N
IR 3. Length_min (R , o5 (045 AL oK a7 o TR A 4N
B LR

Fik1 LCSHEME .

N R sl o2, K E A mn.

Wd BERAMLTFIFHILCS,

1) Wbk e 4R S E AL, flag[m+1] [n+1 A TFIE R 71,

dplm+1][n+1 R£AF LCS K

2) fori from 0 to m+1

3) for j from O to n+1

4) if i==0 or j==0, thenﬂag[i}[]'}:o, dp[i}[j]ZO
5) else if 749 B8 2 107 5 1 J5 2 4L = A F AP AR A ]

HARZRRBRAT, then dplill[j] = dpli-1][j-
1] +1 and flaglil[j] ='diagonal’

6) else if dp [i] [j—l:|>dp [i-1] [J] s thcnﬂag[i] []] ="left’
and dpli][j] =dplil[j-1]
7) else flag[i][j] = "up’ and dp[i][j] =dp[i-1][;]

8) i=m;j=n; FIMAILLCS 7S AT H

9) while flag[i][j]1! =0do

10)  ifflaglil[j] =="left’, thenj——

11)  elseif flaglil[j] =="up’, theni—-

12)  elseif flagli][j] == 'diagonal’, then do

/7 AT 3]

13) LCS<—Append str1[i-1]

14)  jei-1; i=i-1

15) if flagli]lj]=="left’ or flagli][j]=="up’
16) LCS—ANHELRAR IR IR TR AT (A’ ~")

17) [ LCS 74§y, 3FR I LCS

FRYEAS ST RAAE AR B, B IA 4 Th P 45 22 45 22 HTTP
W LCS, R R mME SR, WTUEH &R E TE4W
25 HTTP 3 3R 3 SCH AT B AR SCELR I A 245 B e 41, HL AR
TR , T AR SR A T R R IR AE, ol LIRS
2R H B T AR R I B
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GET /wangsucdncnc.inter.iqiyi.com/cdn/qiyiapp/201901°?dis_dz=
CNC' &dis_st=3"&wshc_tag=2&wsts_tag=5c'&wsid_tag=6e355dd
f&wsrid_tag=5c’&wsiphost=ipdbm HTTP/1.1 (CRLF)
Connection: Keep-Alive (CRLF)

User-Agent: Android” (CRLF)

Range: bytes=0- (CRLF)

Qyid: 86' (CRLF)

NetType: wifi (CRLF)

Host: * (CRLF)

Accept-Encoding: gzip (CRLF)

5 K409 LCS %5 F s
Fig. 5 Result example of LCS for Fig. 4
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2.3 4HEFFIE

Fh 1% sh N A TR CPE S TRz AT LA [R] 9 Bl 55 %%
ARICECR | BT LA T 68 A7 46 A [6) N A 72 A6 58 4 AH W) 19 HTTP 18
SRR SC, RO IR R AE T A RO B R T i sk o X 285
AR AT, T8 K — 28 R G T REHH S (05 , A5 3R BUIR
G5 A F A A | AT B AR A . IR T BR, R LR A
FHLE T T HLRAE G LA R L 53 3K B — 2R A AIE
3 A it B A 1 DX A3 B0HRE U s )RR A4 LA v
BRI P ISR, A SRR e — IR R s R

A I e AT P DD SHCARRAE 01 Ay s S0 258858 v A 2 A 5 4
AL A R o L R AR A W Y 22 S, DU I AR AR
T

AR SOV B M SO B P, P AR T X BRI N
TERI AR AL . P=0 W] 58 24532 N AFRAIE 7 A2 B 1R IR
Sl PABBR IR, DA SC O ok B A R AU A 52 B s 1 U0 o 15
HRAGHAL . ARSCH PRCE N 5, BUSERE SO AR AE A AR
PAENLH 1A Ir o He s T AR 540 R A USRS T
R, FEAB R A B RAE A BR o 5= — DB, fE L5
C 2 AT LUA BV R AR .
GET /wangsucdnenc\.inter\.iqiyi\.com/cdn/qiyiapp/(.*)\?dis_dz=(.*)&di
s st=(.*)&wshc_tag=2&wsts tag=(.*)&wsid_tag=6e355ddf&wsrid tag=
(-*)&wsiphost=ipdbm HTTP/I\.1 (CRLF)
Connection: Keep-Alive (CRLF)
User-Agent: (.*) (CRLF)
Range: bytes=0- (CRLF)
Qyid: (.*) (CRLF)
NetType: (.*) (CRLF)
Host: (.*) (CRLF)
Accept-Encoding: gzip (CRLF)

K6 Zar ZAFnEm ]
Fig. 6  Signature example of iQiYi

GET /gw/mtop\.common)\.getTimestamp/\* HTTP/1\.1 (CRLF)
Connection: close (CRLF)
User-Agent: Dalvik/2\.1\.0 (.*¥) (CRLF)
Host: acs\.m\.taobao\.com (CRLF)
Accept-Encoding: gzip (CRLF)
7 2R H Y LR AR

Fig. 7 Common signature of multiple applications
3 S RAERAAT

3.1 KIGHIERE

J T VAL AR SO AR E SO v fE 2 A& BT R AR
T H NetlLog, 7 W 4E 2019 4F 5 H 20 H—6 H 30 H /= /iR
. Hie A 15 Harii e REASE T30 A4
fiF56 A 16 H—30 H AYERAE R 4E , Tl s o4 B
FRAE B B o R T HERR I A -5 X 18 B R 5 i,
T R 3 B DT S TR 4 B G 42 s T P AR 1Y
HTTP FifE NS s Bde . REARGEI A 117772 5 HTTP i, H
TEN 345 D3 15 4R 2L 3543 50 387 25 HTTP i , Ho R4 4>
MmN,

Rl HEXRENBAREHTIPRS

Tab. 1 Applications and HTTP traffic distribution in sample dataset

M4 W | MHA wEoE | WA wEoe 4 wEcE | WA e N 44 Rk
QQ 7z i) 4877 || fA 5481 |UCWI%E#E 5057 | =4 2218 | WEVE AT 1244 | Mgkt g 705
QOMYERE 3120 || FHLRA 224 | BRE 105 | AREIHK 497 | WEHBAT 92 | ESHmE 17 830
QQ &’k 2354 | FHLEE 810 | MK IR 2990 | AR A f 201 | EEEHLE 230 | RUEFEIX 16 754
A9 L v 2897 | VEiE 151 | iNfa 311 | A HKK 3022 | BHEZ 10217 | ffd 436
FHLQQ 6648 | g 732 | fLEELSA 1651 | $h  As 997 | hF 855 | - 132
JH THAR S 7789 || & 219 | KARmiIT 414 |kl 1000 | S-fadEE 667 | ZMPILIRTT 439
W 6256 | kT4 76 | R 1801 | P JICHLAR 1751 | RAHAE 924 | IT S 3598

3.2 MR

AR SO A 4 (Recall)  HERI R (ACCuracy, ACC) Flli%
i % (False Positive Rate, FPR)RIFM LR 45K . & &%
Recall = TP/(TP + FN), f&3% 5 U /Y 07 FH NS T A5 i o5
ZONE OB R W OB B L B dE B R ACC =
(TP + TN)/(TP + TN + FP + FN), ft 39w 51 A5
Bt 5 A A B EE A, DA B0 X R AR A Y 43 2R RE T 5 1R

R FPR = FP/(TN + FP)fRFR I FRAE A (HB50 N
AW, ST TR BN H A, TP(True Positive ) {832 g 1E A i
SR A DR 245 i Ak s FP(False Postive ) A9 55 15U
SN FH A R 25 375 B3R s TN (True Negative ) A28 4 1 8 172 591
SRR A R 45 B0 s FN (False Negative ) 183 R # 1R 51
tL T A BB TR AR, IR 3 TR
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Tab. 2 Applications and HTTP traffic distribution in test dataset
M4 WEGE | MAA WEdE | WA W N FH 44 wEE | N4 dEd Jii 44 TR
QQZ i 1205 | fifi 1620 |UCHIBERF 2082 | %4 765 | WENE AT 582 | MHqILREE U 624
QOMYELE 3016 | FHLKRA 153 | BXiE 11| mREHK 150 | AT 351 | E i 4088
QQ K 850 | FHLAE 349 | WK AR 1429 | BiAR 4R 253 | BEME 348 | KIEFHX 2659
ARG 1515 | fgsiss 141 | A 128 |4 H%% 2326 | BWE 4644 | fHtl 974
FHLOQ 2294 | K@ 579 | PR 1948 | B A 876 | T 564 | 1T 216
JH TR 3531 | &% 148 | KA ST 524 | kR 1381 | S E g 189 | ZWRJLARAT 699
[E4E 1436 | @71 4 74 | M 1354 | PEJRALIA 590 | R HIE 655 | TSN 2 966
®3 REEM HTTP i R SCHFATVCECRI AT o IPAL 5 2R W e 4, k4]
Tab. 3 Confusion matrix L A SCHE 0 1 P RRIE S O s B R AP RO RICR, , Herp
— ke S| EHE R ACC 15 99% LA I, 54 F i RIR R QQ 75
B A S [ ) 0. 529% , 5 4 AL A 71% FEwG N 99% , V-4 5 45Ny
N A TP FP 90. 63%.
oAb A FN TN

3.3 XWWHER

A UG TIE A SC AR A R REAE 2 B 2k B o i T
7 A BURE AR £ v 42 FpN FH B9 HTTP 3 ARAE , I FH 1 s 4
AE ZRU A A g R A, 49 40 B N FHARRE 9 TP F P
FN TNAE, JF 315854 B A R IR 78 R 4R A 4R i
BRI .l 4R A R AE 2 1 ) 3 3k OB 20 4%
EB AR e (5 P I D DG E 7 i s — AT R R Y

HI 2 4R AT A5 Y, AR SCT5 125 AT LA RX 70 BoAT SRR Y
Al — R R BN o WEE TR W] A9 QQ =3 18] L QQ M W &% . T-Hl
QQ ARG TE TR AL A, BT HL L E T A9 5
KA RS VR R T 4RI R, Bkl
R4 H kA0 RS R L NI P T2 o [R] —
PRI R R R W B SR, ShBEAH B4R I, AR SOk
AT A LAAR IR B R A R B o A A

R4 NAFHEEKE LRI

Tab. 4 Evaluation of application signatures on test dataset

% Recall ACC FPR N 44 Recall ACC FPR 44 Recall ACC FPR
QQ Z= i 0.9627  0.9940  0.0052 |UCHI'#s 0.8746  0.9945  0.0003 | WaREH4T 0.9536  0.9995  0.0000
QOWIMHE 0.9440  0.9949  0.0019 | k% 0.9369  0.9998  0.0000 | J##EHAT 0.9231  0.9995  0.0000
QQ K 0.8753  0.9979  0.0000 |¥FAFAR  0.9804  0.9994  0.0000 | FEEEHIK 0.9224  0.9995  0.0000
REHETE 0.8627  0.9959  0.0000 | PR 0.9531  0.9999  0.0000 | E#HZ 0.9877  0.9989  0.0000
FHLQQ 0.7820  0.9876  0.0026 |fEE:ALM  0.8398  0.9938  0.0000 | thF 0.9167  0.9991  0.0000
FERAAE  0.7607  0.9795  0.0041 | KAGEIE  0.9733  0.9997  0.0000 | S}faEHE 0.9524  0.9998  0.0000
DU 0.8802  0.9966  0.0000 | &M 0.8833  0.9969  0.0000 | A EH,K 0.7618  0.9969  0.0000
e 0.9247  0.9976  0.0000 |4 0.8980  0.9977  0.0007 | MEMEEER 0.9038  0.9988  0.0000
FHLRAM  0.8431  0.9995  0.0000 | HZFFK  0.8800 0.9996  0.0000 | HhFiAE 0.9958  0.9996  0.0000
FHEE  0.9456  0.9996  0.0000 |HA4f:  0.9130  0.9960 0.0036 | KEMHX 0.9853  0.9992  0.0000
T SRS 0.9362  0.9998  0.0000 |4Hk%Z%  0.9130  0.9960  0.0036 | fHl# 0.9856  0.9997  0.0000
mpi 0.9862  0.9998  0.0000 |H#}FFMEM  0.9897  0.9998  0.0000 | HIT 0.7130  0.9988  0.0000
a%ia 0.9459  0.9998  0.0000 |Jil/ME  0.8132  0.9938  0.0011 | EMEJLik 0.8927  0.9985  0.0000
T4 0.7838  0.9997  0.0000 |PEK#H  0.9593  0.9995  0.0000 | FHTHW 0.8948  0.9938  0.0000

3.4 IFLEERIE

AT PEATPGLELAS b S« 55— 2, T 2 DR AT 07 e o B
BB P, ISR B R 45 S A s e 5 28—l e O E &
FECHR A TR E PR B AR 5 AR SO A X L o
3.4.1 sTEE1

AR SCHEFEAE 0 18 [y BEE B T B P=5 , B 224 hig FH i
TR A AR R REAF U T30 A L T A S A5 A R 3%
0T LU AR AR RS B A A 3R X HE 323 1 v
B A PULE N TCGS K, HB R SOk - s 24 1 2 —
ANARTR B HFAE , )RR AR AT, AT AS R AR b 3R 4
FE AT LAE— 35 15— R FH o %o B S ) A A A S5 B R
FRAE , I AE S B U UM AR X 2 2R 28 5. FR 5T
UL, e R 2 — E R IR IR R PHUE N 5, 558 A 2R
R P EUE R JC55 KM L, P24 4 3 88. 21% F i %l
90. 63% , A IRRZEAL 0. 01% 3254 0. 05%. £ 65

TR AR BRI R, A AR A BORIR R A £ T, (H R
AN 0. 52% . HHLA] WL, 7678 20— IR R A T 2
AT R AR o 3010 A e Y A 4

®5 LW ILER B %
Tab. 5 Result of comparative experiment 1 unit: %
I (&L P RESECEEN TR
5 90. 63 00. 05
PN 88. 21 00. 01
Fo6 XTEIIE 1IFHALER B %
Tab. 6 Details of comparative experiment 1 unit: %
= P=Fi K
)
B Recall FPR Recall FPR
QQ 7z ] 96.27 0.52 41.00 0. 00
AU ARl 91.30 0.36 56. 52 0. 00
FHLQQ 78.20 0.26 71.53 0. 00
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3.4.2 A FERE2

AR 3 BCH A, = iR B I AR R ATl AR SO vk« 1) B
T HTTP 3k 5 Bt w iy & =8 o7 A% 450 5 2) % +
NetworkProfiler 77 35" (1 URL IR S HL A Host ZH 45 3) 1 H 3
] A 70 A A vk S AR SO TR R N T AT
R D SC 1 S B AT B, DRE AR 2 v SR IBUREAE., Ui 412
IR AR AU A T XA v A TR IO, 5 375 — b R 0 [ 1) 7%, o
TAERREIMNHET] , A SCH i SCHRE 14 104 52 BLAIL T R0 52 55
BT XS AT

MR T AT UL, A SO R 5 R PR R B AR L, P34 A
LA =T A7% R ICEAUN 0. 05% . 5 Network Profiler
B A L S A e R R T 22%, PR R B
NetworkProfiler 7735 [ 1/25 1 G TT WL, A SC 3 55 HoAl
FH AT 09 07 B AH L, B R A A R R Y iR
i

®7 ILEELW2ER L%
Tab. 7 Result of comparative experiment 2 unit: %
Tk RS OE e TR
IS FHFRIRAT 61.62 0. 00
NetworkProfiler 73.96 1.27
ATk 90. 63 0. 05

oS, R 3 ) 5 AT L AT o SCHR [ 14 1% R
JHGREAL AT I 212, ATC B SC P R BURE 2 (1) 245 £ (4512
Ik 55 4 38 44 User-Agent VT RNG — ) A R AEHE SR
AT BBE FH U S R AT o i TR A L e o, B4
FH N FF 2 255 A by e 7 P 3 B AR, LA 3R 0 I Ji KRS
P L PR R AE R B, e 2 50— O RRAE HE 20 LA 5t 43 ) R e
SCUER I OGRS i RRE RIS RGN L X LA SUX o R R
P E PRI B o SCHR [ 14 14 S 2% SR e W, 22 i oy T i) S8 4RI
5 RN 40. 76% , 51 A “Application Families” 2% CR H AT —
FE I ) R A SR — AN B ) Jo B R T 7 3R N 81%.
FHOM AT DL, 4 SCHR HR A 5 o0 —F R S EL A G I 1 1oz
HA B

4 4HiE

ARSI T —Fh B IO 2l N HTTP S 45 A AL R IR 9 7
VR SR T A BT AR AR Ok ) RN LIS L3 22 1Y (1]
T, REAE AT R 0 A A0 8 SCIR A ) 1 FH B ko AR SO 1%
AN R B AR SR AL PR 38 5 T R LA | g A k) S
TELARI .

ARSOTEAFAE PG R 1) RAE T B 75 2 s 47 0 H
FEIF T80 2) TR SSE ARG, i R KRR Z . T
— W B TR DRI T RS LAY
HiIe T, AT REID AR AR 5 2) 5 BT F s itz 1T T HAR
455 M —A A [ SRS SV HTTP AR RS IR 5t
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