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Abstract: In times of Web 2.0, more and more websites adopt dynamic scripts for user interaction, and the
switches between pages are no longer all based on the “<a>" tags and the URL is no longer the unique identification
of a Web page. Traditional Web crawlers can’t deal with Web pages containing dynamic scripts, as a result, search
engines, such as Google, give up these Web pages. The research on crawling website with dynamic scripts is still in
the early stage. This paper proposes an efficient valid page crawling approach for websites with dynamic scripts.
Firstly, by training the paper can get the events and the Web elements that triggered the events, which would lead
the people to desired Web pages. Then, the paper generates the XPath patterns of these elements and record the
events the people need to trigger. During crawling, the paper only considers these event and element combinations
for accelerating the crawling. Additionally, the paper demonstrates the efficiency and the effectiveness of the
approach by extensive experimental evaluation.

Key words: dynamic scripts; AJAX; page similarity; XPath; Web crawler

 OE: A Web2.0 WA B R AMRM S ML RA T A AReG 7 X5 A Pt AT L. 0@ 69454 R B
B & & “<a>” AFZEHAT,URL R B R R &R — 7R G M %R R ik B4 A A6 M R,
Google %1% & 3] HBp 2 iX b W R IR ) 8 49 A B A X 2 W R INIR 7 ik ) SR A R R A T B3R T — A
BB A AW SEA MR @RI A, BB A RFI L R ELE AL EEHEI QRNATE
HRE,FELERXEREHALL XPath FIAERMK ) T4 KA A VS AIRIF R AR X8 T & LE Leds
EEAE AR R IRIEF SO 38 i IR T KA T R 8 R A g

KER: S ABAAJAX, T & AR ; X Path; P 4 &

BiAF Web 2.0 I AR 2R BOROBE 2 16 199 33 SR T T 8 &5 AR 10 07 205 P AT A8 B He b gt B 4 T

« Supported by the National Natural Science Foundation of China under Grant No.60873062(H %X H X B} 22 3L 4x); the National
High-Tech Research and Development Plan of China under Grant Nos.2009AA01Z150, 2007AA01Z191, 2006AA01Z230 (& X = H AW
77 K JEE 1+%1(863)); the Peking University-Morgan Stanley Research Aid Program (Jb 50 K 2% - EEHE 4 FIF 5T %8 B30 H )

Received 2009-05-01; Accepted 2009-07-20

© RERREBERAIISTET http://www.c-s-a.org.cn



Bk H A G B S AR R SR A @RI & 177

AJAX(Asynchronous JavaScript and XML)HA Al FH X FE 1) 5 20, — U7 TH IR 45 28 I AN 75 ZEA7 i K S IR S M T,
T2 A 1 3 B B 8 MICHTR 20 T 0 HE 0040 B A5 2E A 0o TR [ 5 L 7 49 240 7 A 2 ) 360 1 R g 15 5 —
D7 THL K B ATAX B (138 T AE 7596 30 W 8% 5 15 45 s A8 6L IF, P A7 8K m A 3300 e 1 0 T AT 45 A 38 5 77 FH
4Nz

P 5% € B 48 22 5 | 8 000 43 M 45 AR B SR A AR, R AR s AT A% e 10 1 4 € Rk 2 T AR T AR S
[14) 1% 48 T T A TR B R SR — N DU T 1) HTML Y5EAS, il B 2 o (1 <a> bR 28 BL 1K) “hre £ 8 PE 45 17 K] URL %%
P IF BRI B AR, AF Web 2.0 FRBE T, 20 75 B A 19 5 1R I T I 3 3 A%ﬁﬂ’]?)kﬁi@

(1) —/NTUTH R HTML Y585 ANt A B 26 (1) DU IHT P 2%, 00 W6 2% T B8 7 B A AT — 2% JavaSeript, 1X K T
THI 345 R AE RS

(2) “<a>” ¥R 2 1 “href” J& M AN 7 5 B 2 LB M EE RS W & B 1L JavaScript #4537 JF, 7 H
“<div>”,“<span>"%5 AN FRZE W BEWS A DL “<a>"Fr 28 B BEH R

(3) URL AN F A2 AN T 18] R M —bm 3,6 ATAX I3 11 5, %2 1T o] BASE 52— 4> URL.

H 17 ,Google, Yahoo!, 1 J& 45 11 44 48 2 5 | 25 X6t 21 25 JHVAS [ 355 340 T5 2 15 5 FR L, I Al 3 26 I i 45 e 411 70 B A 42
ﬂ@ﬂlﬁ’]&lﬂ M T ATAX B3k, B T-3X 64 22 5 | B 40 J #2 URL SR 41 230, 50 2 o3 b B B 53— 2570 R 32l 1)

T 2 B SR R 22 (WA KA JS IR I K A D St e T YR BRI YRS R 1) IR TR R bR T A A O R

P 3l PR A 30 ) 5 T — T A 0 P HICHR Bh 28 JH A I 3l P 7 v

T K U0, 2 A% A D) 3k PR 19X T DN KR T L S OB A S i N AR S RS A 1l R L [ — R 3y [r] —
ZEIR (1 4 T LA AR TR R G AR B 1 BT g X =R S TR T P VR T I B PP T AJAX
FAR VPR IR P9 252 TUTH Load IR &I VIR B TR URL AN 2 Kk A2 U8 A B R 34T mT LU 21 e AT
(1% 25 ) AW Ay A AL T8 Tk T TRTARABA 1, AT T8 m A S g O 2 T T A T 75 2 CERL ) LT

MBI - . came s s S
WS BAETERETRA T EEBRT (B e
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Fig.1 News comment pages of NetEase
1 4 53 e g T
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© RERREBERAIISTET http://www.c-s-a.org.cn



178 Journal of Software 3kfF 4% Vol.20, Supplement, December 2009

Heth A 2 FRER “<a> A5 28 (1) “hre £ & 1, T A2 SR FH T B0 72 AT S floh 8 A4 P 2 S L AR X B “<div>, “<span>”
SES AR I “onclick”,“onmouseover” 45 A4 4 5 [ JavaScript bR EUIY BENS fi 2, T SR IR B AT BT 75 1) B

(2) $& TR XPath VA2 20 DU T3 17 25 I IE A O G 2 2 5 B AR K AT 5 | ) 75 2
GUIH TR UL G . BT URL AN BEAE A RFAE, A% SCAE DU 76 28 I 90 B aEAT I 25, U9 29 H A 20 0TI G 3 1) XPath RE
TIE A 4575 DL IR AT A2 A LR il e o8 DU TR TG 38 b e o T A K b gge /b 7 IO 2 b e 2 ke 1) A
B T RECRR 2 GX — Tk e A S A B o T AE.

(3) HRHH T T G R AR AR 1 A Ak BT A58 AR 4D 4 B 2 SR TR DA ABA T DTG AR A T
TSR 280 LT IRk 72 b B B A DL e % b B T R S A 2R AT fid e, 0 5038 i 1) DL T a8k AT A 25k 0L T 1)
SE I IALT 5 | 1) 4G 2 UL TH I BT G # (1 XPath FFAE.

ASCER 1T A 48 325 WA AR 0 sl ORI S T ARHARLAE 4 s 7 T R A DG AR5 2 719 LIRS SC 45 A ) D vk ) B A
JREREE 3 10 N AR SC 4 ) 5 VR AR B AT R A 4 VI S U0 R AR ST H 1 R VR L B R
AT DA IR T — 2B T L AE.

1 #HHXIE

)25 B A 099 3t HTCE 2 — > EL AR R 008l SR (2148 H T W] LA B BT i T G 38, & e AT TR e S AR 40 5 T W
I JavaScript PREL, R JE K IR ATIX LS JavaScript B8 AR AT IR K 7715 0K 75 B AN JavaScript 1R 2 (1) 21
R, o0 U e R R AT A0 50 43 B SR T, 23 At DT 6 28 IR AR E BR Bt — AR IR HE ) g, O B AR T
PLAN S0 58 BR . A0 A AT 135 HE 1 = BEALAL 2 cache B3 ) IR 55 2% 07 =K 2548 14 JavaScript oA 30 240035
YR CAAH 7] 2 30 FH e 28 500 [B] cache 79 %0HE . HAS i 4% JR 28 1 this 541 F1 cookie 2545 JavaScript pF 1)k,
AT R 7 A5 ), B AR A LB e 38 A R DUAS A S B 3X — ) AL

SCHRCLT4E T SRR 7 AT b X5 D 1 76 28 R AT BV, AR SO SR T 3R 1) 5 Ak i e A AR AT T B
2 LG A8 B b JRE S 3R AN AH DG O 1K — ) L ABATT 5 T —AIE T AR A AT LA A R AL T T G 2R (1 IO
e X TR E A B OO TR AT IR A B A5 A A 8 S 1 2B AR 2 AN AT 2 1.

SCHR[1,2]39 %0 X AJAX WSk 7 T B O AR SCRR[ 1] AR BT 5 B2 X JavaScript ¥R A 20 #T; SRR [2] (1) 4%
RURF T P A T AR AS TGV R (B 10 7 T R IR A A A3 — AR e 3 31 ) — ARSI AR A AR S 8
HE PRDDR 25 A 40 B RS R 0] T 7 20 25 I A 9 3 340385, EL 4 0 T IR S 2 11 3 4 P B

1) FH DT AR AR 2 B DG 328 P4 T T 7 SRR [3] L 4 bt 1H L AR 5 T B DU T 76 3% A ), 7 v F A i HE AR AR
GUIT ¥ URL ¢ AiE, AR 4 e 0 1) URL REAE 25 PO I 17 15 5, P (1) URL A — 8 B A4 SR MR AIE; 55 4%,
XA A R b1 5 JURL A— 8 2 ME— AR UL 3RATTAS REAR i URL RRAEREAT IUEX.

R SC ) O 1T AEARL P YN 5 45 21 W8 46 T 76 2R ) TR LS A W LA ] ) BATT R EE 1 DI, AR R A 2 H X TR
JUZ M XPath FRAEAE LLJS TGS RE Aok H R BUX 28 XPath ) T2 1 7o 25, fid A 0 F 54 s =544, DA D e P i
JEE B BT G R HEAT S 4 LA 2 X Path A5 A e A 45 8 SR I ST 5,30 8 A A 28 1A%,

2 HKRE

AT X B 35 A 9 0l B 5 0 HENT T AR e 0 B B PR SR A T it s 2R 5 R I i T AR ABLE s A 7 1 2,
VA2 5 i A AR T TG 3R XPath RFAE A 5 ik A ) S SR 0 e i e 11 2 40 65 SR IS 1 30 25 A AS 1) 3l G
M, ik e 5 T G 3R B KR A R AT DR AT T
2.1 ENASHIAR W 5

BN A W52 N T JavaScript, VBScript 55 JAIAS 1 A K] 194 35t 4 i 181 2 285 I A 0 3 47 R O b e vk LB L
B ARSI 28 38 FAT 3 AL

(1) DU AT AR BN J 34 T 2 ERR 55 2% 22 A B A" REAS 21 due 28 DI LL 9 55 3 1) VF 18 I 24 451, BN I IR AN
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TV I N 25,092 J5 K B JavaScript #2551 9 IR 45 2% 55 U SR 18 2IPF 18 9 2.

(2) DU 3 B AN H “<a>FR 25 728 1l AT & U I 70 % B “onclick”,“onmouseover” 55 % Fi 25 4434 ] LL 5]
FEC L TH] %) 57 AT LA 5 3 D U 1 T T A 43, VT 1 (438 T B2 1h “onclick” S 1445 5 1) JavaScript BRI .

(3) TUTM AR, URL A — 8 & A2 28 4k 6 I By 3 1 V18 BT, D138 (1 0 D139 AN 4% T 1) URL.

2.2 RISFHBREIRE

H 10 ) A VAR 19 386 110 55 JURL. ASBEAE A — AN TUI R ME— AR LA SO AL T — AN RS 3 B BT 2 Sk 1 34 )
A BRAS WA 3ty 0 S B e P B EEANAT S HB AT REXT DOM B 77 25 5% i, B AT 18 FE 7 3 8 et e e () R A DOML AR HR
H—AIRE.

FEX 1 A AR 6 PR A S 3 B — A T I0 (VLB b Vo R IR I 79 I R & BT R
ve VIR % M i P HR A — AR A BT IR 1R 32 1 4 6 B 4 1 & — A~ Jo A (event, xpathy,v, Fllv, 1 75
) 21 ¢event,xpathy 477 4 HAX v, il LUE i il & xpath 4 3 (1) U 76 3% L 1K) F - eventFs e B PIR A& v,.

K] 2 2 — X R PR BB ORES ST, sl i /html/body/div[ 1]/a[ 177483 1) DT H JG 28 AT LA 4% 4 2]
RS2, Bl AR # 3| “/html/body/div[2)/div[ 1] 4K I S 6 & LAl L FDRE S30RAE S2 T, A
“/html/body/div[1]/a[2]”4% 3K i1 TT T JC 2 ] LA FPR 25 S 1, AR 3“/html/body/span[ 177483 1 T JG 2 L] LA
I BPIRA S3.

<onmouseover, /html/body/div[2])/div[1]>

Fig.2 A state transition diagram example
2 RAEFE R
2.3 HEMEHE

AU AT B 4R DOM W SRR 7R, AT B 160 B2 20 405 A B8 g A W T A BL PR 82 2. T 0 3 3t , 4
R 1) 2 0L P 25— R A2 00 31 55— MRS (10 o /) G 9 1 A1 RO A S R, DT R 1K) 4 A B 0 S AT
HHAEL.

TR UL Z A G HEHRAE SIS 3 B Ol:(a) MBR— 17 5G(0) A AT RG(e) B AT L AR
BAR AR AT MR B B AN 55— B T B AL 35 A P A S AR 2L J5 A0 gl 2 3K 4 R 119 4 4
HES.

ASCRIT —Fd it RTDM [ 5535k v 55934 GUIH 1) DOM A4 2 1] 1) 4 6 B 25 RTDM S35 45 UE W2 o 55
DOM B 2[5 {1 £h 45 211 120 K0 R0 02, E 5 TN 17 2 BIERR) [ 00 1) IR S P ABE 250 8 K P RS 2 T F) i 08 B 12 6 A
SR RRA 2 T () 52 B TR T T i S 1) AR AP S S0 T WL SRR 4],

ARALLAE JA) 5 6 A ST R S0 AT P A M 5 4 381, — o2 P R A7 2 A A ) T K I 5 SR A (AR AL, — 2
A E LT 757 A A TR TN 2% R LA STAR Y wi A P9 SRR O ATIALL.

At G810 ST AHAULE A S P T 2 5 A A 28 ) DT LA £ Web 2.0 BLHIT,URL S Ui () e~
s, i R URL AT DU 5 2 75 D A [ % GO I BEAE URL AN BEAE A e — FR AR &, HUAT B T i) Ak
WA RE A S 2 A by AN ) 16 i i oA D i 5, i RT A i K 1 S AN 5 R O T AR A 1 A AT
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[i] SR A 2k DU AT R AR 50O A A A AN 20 = LR A DT R AR T R A L5 G o A8 77 S5 T 6, B 1) Y
5 Yk s L ke A5 AR R IR L T 0T AT D THD 1) 20 A S5 L AR AR AR AN S B I8, S i 25 £ AR . Rt TR
1) DT AR A FRATT R)RE DA DTV A R AR 508 X — sl 2 e AR 3 s e AT 1), AR A R AN o — 58 1
ERER RN e e s X
2.4 XPath

XPath & XML SCEG TP B AT A IS 5, e H AR Rk 2R I XML SCRS b 1715 A BT s 4. X Path [F) R 1)
DAR FH7E HTML H B T 7R3 2 A PRl o URL AN B A by T TH] (%) P — b R, 208 I AR AL 40 5 S e URL 11%F
AEHEAT A A SCT7 v A BT G 38 A 0 A5 T XPath AR 2 BT G 38 I IR, JE 0 B AT 51 ) FRAT) 75 22 0 1 ) 0
MG # ) XPath BEAT T 54, ] I 5% 75 fis & 1 =4

AR XPath ALK T 40N AL J5i%: 4 A2 1% XPath #4548 1 (1) BT T 70 2% 44 Bk 2 Z00AH [, 5% LT
JCE 5 5 BT V0 4 40 % </html/body/div[4]/1i[ 1]/a[ 1] F1*/htm]/body/div[4]/1i[2)/a[ 11" IX P§ 4~ XPath, FA1VH %
Jy “/html/body/div[4]/1i[*]/a[1]”; W & 47 7E “/html/body/div[3]/li[1]/a[1]” X — XPath, F& i1 % 1 4 K
“/html/body/div[*]/1i[*]/a[1]”.1H “/html/body/div[1]”,*/html/body/span[ 1] F1“/htm1/body/div[1]/span[1]” ' ¥ AT fi]
PN SN VA 2 A S S5 82 308 4 44 300 1) 99 A4 S 5 R PRl 32 PRy JHG At — 28 [ sl 1) 481 1 v 3 J B 3K RE U 2 1 1)
XPath 25 A5 A3 To AL TUH 76 3, W] LAE D RBOE 2 Hh (R R AL
3 EiEHiA

AL W TT 153 R AN B IR BRI S F B B AR BEAT IR, FRATT 7 SE BEAT YT k. 45 5 5 P28 B4 1L
THT (1)~ LB RE A I 2R 36 43 K %oF 3K L6 T THD 0K 2K ke o A ) R T <04, i s DL T 1) R A 195 00 50 B 4 0 45 i 248 7Y
U BT TG 3R ) XPath ARS8 R BEAT T 29, S0 45 HRFAE AL S HT B B, AT TR 50 A o o I 5
23 RES W W B ATHRE € XPath 1R DU TG 3 L (W45 58 A XRE 0, 75 i e 1) A B Rl BRAIG.
3.1 I E

W GRa FRA 2 52 45 S TR DU 1) — LEAEAVE D S N i AT 2 DUIRI TG 3= 1) XPath RFAE A 75 Al (¥ = 11 28 7.
X REAN R A K M U i i G B 1) % b v B S R SR 2R DU T 3R K XPath AR & ARG LS R A
A S R T 7% T ke, I I3 38 i A s T R ER A T AT A AR 4 A B 5 e T AR R T SR RV AT AT TG R
1) XPath FFAF J 75 TR 10 SR 2 08 S lik 4

Bk L NGE
1 Procedure Training(Queue trainingQueue)
2 while trainingQueue 4 %*
3 page«—trainingQueue.pop()
4. while page 75 A & 1) FH 4+
5. fish 2 2
6 0 SR Y U 76 K XPath, UL & A5 2844 f #5844 J5 4y ff Foh 2 284
7 [ 3 2 ek R A HIR S
8 end while
9

end while
10, MRHEIC AL H A RO IH G 2 1 XPath FRAE K fish & Fi R0
32 MAME
Y B B 2 52 1 S5 o B e 45 Hh 1) 4% 2 280 T A AR U T TG 3R 1) XPath FEAE J2 75 Bl Ok (1) SRS I R —
AHIUE T URL AE 9 % 0 H D TR 4805 16 DT X B A 157 A 343 119 T 18,44 AR s G O T 288 70 ik % 45 52 XPath X348
WD G # EIRE 58 4, 1K A8 Ak 5 1387 DT I N Ar Ak 1 BA B AT LURR 9 75 2238 455 98 S AR S8 BR AR 56 45 %
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R HTCH SIS TR 25t PR BT RV A SR B S A0 2 PR U S s -
Bk 2. GRS AL,
Procedure BreadthFirstCrawl (Url index)
PUEL index TT [ H- {147
P UL TN crawlQueue
while crawlQueue 4%
page«—crawlQueue.pop()
AR 1T A 2R A 5 s A A DT T 3R ) XPath f SRR
while page 1 f5 il % (1) F 44
il i B A
if T AL B AR AL 5T then
LRAF B BT 4% N crawlQueue
end if
P33 sk ke A HDIR S
end while
14.  end while

4 TWHER

FAIAE KL EBEAT TR S50 HLES S0k Intel CPU E2160 1.80GHz, A 47 2GB, M & 100Mbps, #:1E %
4t 4 Windows XP, 2541 H Java JF i A SCI e 4> 52 505 b AR FH AR SC &5 19 D7 VA REAT IR 5 28 F AIUBURH g
7 R 3R AR T 3 B U SCHR[ 1] 2 HH (19 “Full Auto Scan” /7 %, 'C ¥ 22 Wl flh & BEANTT BE MM S, 0B A A
[F) P T B A AR BEBA 1.

1AL 2 QQ s, & M 3 & 4 £ Uil i & oL & JavaScript R #4683 AT A
http://bbs.news.qq.com/b-1001024024 & filt & T 45 “<a>" k5 %% 1) “onclick” H 1. 3 51 2 TT [HI A 3L 3 UL A 3.
AT 5 BE IR DT A S0 L TRy e OB A T Ak T SR Sl e A J AR TR TR AN 2 S0 B 3% 1 R
e SCTE U T A B N AR Ak 35 BA 51 HTUCER — 5 03 1 200 0 T 75 2 ik A 1) A 5cn 191 3 B

NS5 2 BURT LA R AR S 4t 1) 5 R TR 75 B ik i 1 R 30 B A4k i R AR 32 /0, BLBE AR 2%
GUTATHI ) B vy 385 A AR AT DR A 1) 38 FH € e R 750 AN 280 Tl i 7 2 ik A PR 21 e PRt 3 A I e ) &
HSE B4 3 g R A T Ui B B AR 22 S35 371 2 L T N 380 5 Ak 388 BA 1) B, 3o 86 5 58 1) 3% D T )0, 3 1) ““<a>7 b
22 o R L o, 22 0K 5 T 3 ) S ) 2 DT B S U A B PIOB ) I AR R S AL B SR LT O T 2 4L
AL B “<a> bR B8 BT UK, DR 22 5 [ FRATTAS T 21 0 1T AT e 22 ke Py S 07 AU — B (1] Ji5 4 B
K.

552 AT LB R T VERE ATAX Tk R HTUER 83 9 5 37 B (R VAR TR T ATAX IR, BRATTEAT V1 i
UK URL A&k AR SBT3 5 B 500 I R DR 1R A S A7 JIE IR N 25, Ml T A “<a> b 25 1)
“onclick” 5. 5 55 1 AN S50 AR AE D Xof Ll 138 FH B2 R RE AR T 040, Rof URL 7R R AR SO (K58 BT T N
AL BEBAF) S B 45 Rk 1 PR,

Table 1 Experiment result on crawling news comment pages of NetEase

RL1 W EH PRI 45 R

D T A e

—_ = e
wW N = O

Number of events triggered

News Number of Optimized generic Recall percentage of our
t h (%
comment pages crawling method Our approach approach (%)
News 1 7 1114 78 100%
News 2 8 1698 90 100%
News 3 11 1 609 156 100%
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Fig.3 Experiment result on crawling QQ forum

K3 QQ iInHMHL S h 45 R

NS 4 T DU S R AR STt R D7 v EAT B DL 3 6 TG 3 08T 1 ) PR R T T, A8 SC 45
HE ) 75 9 T S i e 1 <A 50z /0 1 001 1 3 BICER ARk i L, B 8 1 T 5 1 35 o, A0 A 11 308 P TCER 45095 75 ke
A B AL AN TR AE T AR SC 45 HA R 7325 TR X 7 5 184 0.3 A A2 PR A A SOt R D7 vk RS idE A A me Ti Je 22 11
G Ty AME AT S S R AR SCEA H IR 5 VRSB, A (R 28 2 100%, REIUR] T FRATT BT 75 1) 4 5 B

L6 BT A SEH A AN IGE T “<a> kR 28 L 1 “onclick” ZF £, M “<div>7,“<span>"%5 H A 1T [f 7T 25 LA
J “onmouseover” 55 HoAl F A AT A F 18 FRATI AT LAHEIN, U 225 i T 3% 26 e A HTCECE (R R 26 B IR T,
A SR T R BN S A A sg . A T R PRI AS 5258 10 45 SR FRATT T LUE H R A S48 A 1R v 3k
AT IRERAE R 2 J7 T B A W 2 1R 38, HL AT ke e 1 = 41 5 B o ZEA ) A 28 o T O KA e X UE I T A S
o5 ) TR A R

5 SEME—LHAR

ALy ) 35 BAAS 1 il G N7 T A 30 P PR IR 2 e J PR R, T LA 2t 17 1] T 30 28 B A o s PO AR AR S8
H T T DT 50 2 AR 190 3l A 280 TR PR 32k, T S AT I, 4 45 i S 20 o 1y S AR M) Y 0 A 4L
P S 45 At A AR 6 T TG 3R (K WIR S8 A 5 i AT 5 110 T, DT G BRI AR AR X I XPath )24 25 L
JEAEPTICL R B AT i A 28 XPath AU BTG 2R LI e S, DL il 3 1R 2

S UE 1, L5 38 A5 324 B AR ST Y i T 36 R A W 8 A D 35, R ol b 17 75 ik e < A 5 4R i, 2 S B
T 25 7 PR 3 28 B AS 1) b U, B A AR 22 T A S 15 o, 22 A LT AT Rl A figh 5 1 e J9 380 ) — A i, 3T ]
AT A5 2 T AR5 0T 88 G SR A S A A, A9 G 0 5 0 B 0 VP8 T LB 1 ORT DLBRAR AR 5
TUER 2 TR AT AR B 5 G0 AEER 1 TR IRAT S b R i R B 5 TR AR, A T RES JBE S /15 2 BTN AN
i B IS 5 DU B AN, Bl 2 AR 199 3l 56 B A0 28, AR R AT a1 S T AT 230y 28 T AS D90 st 14 200 11
JEHLH.
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