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Abstract: In this paper, the page block based Web archive collecting and storing approach is proposed. The
algorithms of layout-based page partition, extracting topic from block, version comparison and incremental storage
implementation are introduced in detail. The prototype system is implemented and tested to verify the proposed
approach. Theoretics and experiments show that, the proposed approach adapts the Web archive management well,
and provides a valuable data resource to the Web archive based query, search, data mining and knowledge
discovering applications.
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Fig.6 Block-Trees generated by three overlaps of page partition algorithm
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Fig.7 DOM structure and corresponding Block structure of example page
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length(Text) = Zn: length(text,) .

i1
1) #x$k Topic
1ERZ K Web TUH Block 1 A AE— A 18, & LUBOR I 74t 25 RO A7 B8 AN [) A€ R Sl s X
Tl B0, 32 SR I HE A A R B A CAFAE 1 8L £ topic & HOD BRANR
AR 1 PR Text JFHRE]— BICT text, HORH W 1) format; 75 & Format o 44 B K sl A7 F AT H.
FE A, B U 5 AL AN R ) 5
AR 20 R o A ) S H H K R AR 4
topic = {te.xti, length(text,) < 9'
trim(text;), length(text,) > 6
XML trim(text) i — AN BEASHE — S B A gk I I 04 A R e B B 2 45 HH T trim(text) B L
B2, BN
Input: text; as a paragraph, a stoplist file S word number threshold 6.
Output: A set TW consisting of all words of topic phrase.
trim(text;)
1 Delete stopwords from text; according to stoplist;
2 TW={;
3 For j=1to 6 Step 1
4 word;=word of text; which index is j;
5 If wordig TW
6 Put word; into TW,
7 End;
8 End;
9 Return TW;
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Input: text; as a paragraph, a stoplist file S a frequency threshold &.
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3)
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6)
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Delete stopwords from text; according to stoplist;
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TW={};
For j=1to & Step 1

wordi=word of text; which index is j;

If worde T and tf(text;, word)>¢

Put word; into TW;

End;

End;
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text; & 74> Block H1 4 ANFR 25 A 75 1) 305 (textie Text),word; /& text; 3 H 1) — 4> H13a] tf(text;, word, ) /& word, 7 3¢
P4 text; H L g AR,

23 TUHEILKE®

AT LU 358 A3 905 ) of L 465 97 SR 4R ) U TRTRH b — AN RO (19 22 324 SR 4 30— A1 AR (4 T THT R B (version) B,
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Label:Label /& Block f)432515 &, W] T Block ' I & HIZ 5, LUJG R 7 B2 &R DL B3 42
EEALE .

Fig.8 Schema of Web archive repository
8  Web R4 Z A7 fifi IR

LA 2.3 47 vh o1 I WA S A IR 7] 15 (< B) ok 0, B0 4 R T VPRAA s b B
Bk 4 Al RARI B
Store()

1
2
3
4
5
6
7
8
9

Bool flag=false;
If ByteEqual(1%1%)==True
For each b”b” in bs” and bs’,
If b%=b”
Save b” and b”s Label
flag=true;
End
End
End

10 Else

11
12

Save |7 ;
flag=true;
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13 For each b¥in bs’,

14 Save b# and b”s Label
15 End
16 End

17 If flag==true

18 Save V# and V?’s VersionMataData

19 construct all relationships

20 End

BE T JHIWT Layout & 75 A2 0 SFEAH S8, A7 il 25 5 10 Block; U AN 25, A7 4= 38 1Y) Layout; 2R i, 77 fif
I3 RAE DA O s d5 J S NL AN 22 18] B 90 2R 6T T 2 46 1R R 48 AT 2 2 DR L A A7 fif CC2~CCo
X 5 4 Block.
25 RIKRE

AR 2 AT AT U Block ) Web 14 58 R B2 FIAA ik IR A% 0 505, 24 199 2% € R4 3 DI BA S, 8 56
HRAFE 4 i ) URL bk 25 8 i (1 — A Version: BIERANEAE 1% URL btk 6 W3 % — 4N (10 0 i, 0 42 iR Sk
K73 X )il Block A1 Layout, 45451 Block il 32 8, 47 i €] 8 th 3k i B A2k 4 SR L 2 2417 URL
HEIY Version 10 3%, AR H% 1% Version 11143 X 2% il 4 X 24 65 VLTI ) Block FI Layout, 2% J5 R4 51k 4 ik il 72
A R AR R 9 5L

Web VA4 Z2 Ge ik nl LUR ] K& 00 7 5245 B4R S B 5, Bt R ] REAS W0 5 g 52 23 DX 7 ORI 28 1 AR A6 Y
Block 43 M 5175 X 0 B 2 &5 i K01, 2 R SO AR L) 2 CC2~CC6 X 5 A Block, A1) BLBCE 43 X
Gl R 2 203X FE,CC2 Fil CC6 &2 — > Block, {46 T WUAS LLEL (H 23X i 9 R 2 AR AR A7 4t 1 SR EAT,
IHAE—ZHRT Web BIZAIRHT). LA, Wk ) 5T A3 — ot A AR I AR 4 SCHR (16142 i 1) AR FRAT T AT A
ML [A]— URL 44> Version 1] Fi() 5] J8 A HE KT f5 2 PSR SRR 2D SRR AN B 199 TTAZ AL 4 T REAE.

3 RERZMLE N

T UE A SR T DU Block [ Web B4 5845 BE 7 5 10 IEAf R R 2500k, AT vk T — AN R B R 4
Block-based Web Archive Prototype(BWAP),Jf H X Hab A7 T ¥R 4l () I3k g 26, BAT TR FH 33K 1) 77 vio6 R 4
HEAT DU A H I A 1 e R, 3R AT 18 A R B IR) 28 A B I AT 1k R s, DAL 0kt 05 A R AT 1 g b i RO AR I
X RGN RAE T 8 P & AT TR AR R ZR M S AN ST T 0 IR A 2R G RS i R DR RATT AL T — A sk
B0 0T R GRS B 5 0 DASGHE .

31 RERGLEN

9 YHA T BWAP I =M AF L R AT T [A) (1 26 28, Pl v 5 S 1) 5 T i 2 SO (R0 3 g T, 2R FH 4017
SEARIC 27 R AR B 7). b o s i R AR K DU RO, B 7 1% URL 1) Web £ 2845 B d5 10T [ — AN hi
A R DU SRS I T i 28 AR A CC2~CC6 3X 5 /> Block FHAH < T 1) Web #4522 v 18 vpAH e 41
R Thaen T

e Page Cache: T 247 I R G247 Crawler FREX 1) LI, 87 SR A F0 T T AL 0T DU 2D AT FRAR RS & 4.

e Thread Controller: Z& P4 il &%, 7T DA 25 2R 2 1 [7] B 6 22 /> L TR ST b BERIA7 i

e Page Processor: BT [H 4b 21 2%, H 3K 43 % T[T, 3} B Blocks 1 Layout.

e Topic Generator: 2 # 2E i 4%, 4 R Block £ 4% B Y 3= 8.

e MetaData Generator: JC U A= il 2% AR 3 FH P 18 A o 308 2B il 25 oo Bl

o Store Agent: /i, 5¢ i Layout,Blocks F1 o $H i 47 ik TAE.

e Version Manager: it A & B 2%, 5¢ i FE T Block [ 0T [ AR L AR (L3R 2.3 719).
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e Level Manager: 73 X 200 & B8, RE 00 1L HF . 2 K 7 L BE 224 b R 484N I L (¥ 43 DX 2001
e Query& Storage Proxy:Web 74 A= [ 25 i FIA7fif A 2L

285

P manager layout?
Pafe processor - <
0 Tavout® Version
Page” manager
Topic Storage
e
% Thread gencrdio ) CC2~(Co . PIOXY
< controller :
6 Repository
MetaData
generator ) All meta-data
Meta-Data rule %4
N
BWAP MetaData rule User

Fig.9 Overview of BWAP
K9 BWAP Gfk&iH

2 Crawler 3RI T WU 347 N\ Page Cache LAJi,Thread Controller A8 — 4 FE KA HE page” 15 4G AbHE
page“f] s Page Processor,iX I} ,Level Manager 2 4 page®f) URL,i#i i€ Query Proxy 7E Repository 1 71 $k & i
23X ;8% J5 ,Page Processor AR 4% 73 X i 4 page®s)- 1 1% layout Ml blocks®;blocks®i# i Topic Generator 4 Ji%,
TG, 5 layout™—[F] ¥ 3] Version Manage AT A LLHR; Version Manage 18 3d Query Proxy 7 Repository
bk 3 Iayout/’ED bIOCkSﬂE,fﬁﬁ'ﬁﬁ 2.3 F R ) I SV AT IiOAS BL AR B J5  MetaData Generator A3 95 5 B G2 4 A\
1) TG HS s A U AN page™H A5 BV AR i O< Je R O 5 RAS LA 45 SR (7 %2 5 1Y) Blocks)— [F] H Store Agent
Wik Storage Proxy 17 A Repository. 2~ RS /7 i 10 Frow.

Thread Page Topic Level Version MetaData Store uery &
controller processor generator manager manager generator Agent storage proxy
i i i i | i i i
I I I I I I I I
M | | | | | | |
Partition ! ! ! ! ! !
Find!level’ ! ! ! o
[ ! Queryllevelﬂ !
___Retumjleve” . . .
Return __ 1 I I I L]
layout” block ) ! | : : | :
Generate) topic u | | | | |
1 I I I I I
Returni topic | | | | |
DR B Compare|version ! | ) : -
+ + ' ﬂ Query thellatest version |
| | | | i
I Returnidifferent block®t | kKe——_—_ o s SRR
K———————- - Fmmmmm - il Return}layout” block” | L]
: Generate: metadata | | : :
i i i i I I
! ! Return alllmetadata ! ! !
S e LS b | |
! ! | Store ! T
A | A A i Store
| | | | |
I | | I I
L I | | I I
T I I I I I |
! ! ! ! ! ! !
Fig.10 Sequence diagram of BWAP
10 BWAP i} 5 &
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3.2 R

37 U6HH BWAP [ Ih g s 3 M, 341158 BWAP B 7 1R 1R . BWAP Gl i 1718 22 7 8% i i3k FH 5], A% 4
B H T B4R B AR g5 R, e A i LR LA T

o IHBEMIA: FRAE BWAP AT LTE & P N £0di 42 T 58 BBk 8 19 Th e i 4

o AN BWAP A AN LU R 1 Py 38 R 72 A DRl AT 1t
o PEREMIGRAE R AN A AN 0 2R Ge A BN 1 I 1] 3R 4T 0385

o AR B MK BWAP PN 044 11 P 4 1 1 LA B 5 L At A 2 BSAE 24 7 Sife 2 42
1 FNH T R4 ) 0 5
Table1 Test cases and test results

F 1 WK EIANR SR

Category Test case Result
Test the system can deal with the pages whose layouts change frequently. Success

Test the system can deal with the pages which have tiny change. Success

Test the system can deal with the pages whose structures are abnormally complex. Success

Test the system can deal with the pages whose structures are abnormally simple. Success

Test the system can deal with the pages which include many scripts. Success

Functional Test the system can deal with the pages which include text mostly. Failure
testing Test the system can deal with the pages which include a lot of blanks. Success
Test the system can deal with the fragmentary pages. Success

Test the system can deal with the pages which contain lots of images. Success

Test the system can deal with the pages by great partition level. Success

Test the system can deal with the pages by small partition level. Success

Test the system can deal with the pages by unstable partition level. Success

Walk through the code and review it for such qualities as logic, adherence to development

. Done
standards and best practices, and readable comments.

Wt}:;gr?;x Run the code against a code-coverage tool to make sure that all the available code is being tested. Done
Perform memory profiling of the code to make sure that objects are correctly released and Done
garbage is collected.

Test to see if system processing pages takes much prolonged much more time than crawler No
collection pages.
Test to see if storing takes much prolonged time than processing. No
Performance | Test the performance of each component to find bottleneck. None
testing Test performance by dealing with several thousands pages one time. Good
Test performance when process and store pages which have many images. Better
Test performance when process and store large pages. Good
Test performance when process and store pages with limited memory. Normal
Integration Test the server running a}t Windqws, Linux, and Unix system. Success
testing Test the framework can integrating with key components of J2EE such as JTA and JAAS. Partly success
Test the framework can running with various database such as Oracle, SQLServer and DB2. Success

1A S R BWAP 75 5P 4 A RIS PR BT T 140 R v A b 50 e 2 0 DT o 2 A7 AR PR DT X R, AR
B A R OGRS OIS LA 3 B A7 A 55 D e BWAP Jll g 7 AR Ay VR P A7 i D RS 00 A AR A 5 A
22 407 o I U BWAP 1 i A BOCECHE B B0 R I8 A7 M8 R U BWAP BERS (L1 &5 R s 4T JF HAVK
SO S R H A K.
33 KB

BT U1 Block [¥) Web #4511 SR G2 HIATAilf 53 b g SC B 1K) — 20 i e A7 i T AR AR A 1) DI, DAL 1 2 48,
D SRR BLER 1) T ik, ) 06 A Y e 80 2 2 A ) e /s DX (R 2 AT ). SRR T 3 A B 3 03 X 0 e 1,00
P32 C DXIEAR AL 1 DAY 73 XG0 B 2, M43 21 CC AR AL 1 DG 47 70 X 40 B 3,443 31 CC2~CCo 1X
5 AN X R DX B 2 A 3 5T 7R). AL SEIL R I 5 N BRI A7 A e 1 22 R R I A R A A B
YA PR B 2 I T TG UE . AL FRATT ¥ S B £ 17 200 ok A T~ SCHR[4] 169 Dy S 199 5, Ao 199 0 FR) SR AR N 1) I
PRI, JF HAKLE 1 5070 i T AN T 1) 0, DURA R 199 S5 ) )32« 2 0F. 1 26, AT 3 BWAP AR 199 50 i 17 45
LA BN Web R 5 SRS FERN IS AVE IR 1R — A FRATTWC R BWAP $17% (19 )5 — A U ) 7 DX 45 SR AZ
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A6 1% Block, [F) I, FoAT 11 3 4 £ 25 B 43 5l SR Ay 23X 46 25 L JF A LA Perfect,Good,Normal,Bad iX 4 4> 2% il 45 LAV
10 12 45 T VPR

60%

Bad
1%

50% —&—User 1 Normal

N User 2 13%
40% M

= \ —a&—User 3
Oé 30% & User4 || Perfect
S \ 41%

20% \

10% \

0% Il Il
Perfect Good Normal Bad
Rank
Fig.11 Test results of each user Fig.12 Average proportion of each rank
B A R R K12 B0 T 2 L

ML 11 f~F 0 2 v LA 4 (7 35 S (R VR 45 R Ak AL X 2 b Tk AU 1 5080 4 A A [ 1, #6 J
S AR FX 200 AN T )45 S i T AR E25 100 H 4 AN, il e fE R B 2 (B3 T LA HLBR T User 3 LA
A, I Ah it AL TP S A WA T Good 2 i, 1 6 1S 2 W S0 A ME A Mk R0 25 BRI B 12 Wl LU R,
X 800 YR VEAN P 45 2 Perfect A1 Good [1 1 86%,1XH 1%4 Bad FA1#% %2 T PEA A Normal LA R HIZT 14%(1)
VU &I, 5 SO EARE 8 00 J5UIR 2 22 5 THI 0 — 62 300 Va2 A0 TR HTML A A T2 5 f9 2 00 Ji DAL, 3 00 D IR B 5T
IR Z AL T B TCIEIX 4y 846 I R Flash FH3C T2k 43 F0 00 D3, PRk 4 B0y A AR K B 3 4 1) RV 4
BE, AR 1% Bad PR 3 B2 0F B Z S0 0 IE A 1 Lk A6, 463X 800 YR VFAN = 9 e A5 & I ST VLN RE 1R 31 1) 1 1 2%
D B IR T 23 DA B B R 6 2 5K A7 A 5 K 570 1T 6 i (ELAS 25 5 WAL GE Wb 0 1T 14 28 4k 1) R AR RN ERAE

4 fAXIAE

Web Archive J& J-—Fft 7 % (14 AR ARIE ORI E K B B IE7E 2003 RS E A 16 AN E A 562401
P Web VA4 R G570 Web R4 5 (1 A0 FE th b T K e B B IRATAEWF ST Web #4 SR AL B SR 1 It 2 2% T K
i Web SUBAH G TAE.

T4t Web JHRY R G010 SEILE AR 7T A AE Web HES R G K SEILEEAR FAE T KA 5T.The Internet Archive
& Web VRS R GEM Jo e, &l — AN 4 Heritrix F T Y50 B Sz 06 0 1 AP STk [19,20]48558 T 52—
A Web VAR R 50 10 2R 48 45 H AAR bR e, I HLSEIL T — 44 4 Tomba [ JR B RS0 A% 3] T B MR 2 AR LL
Fe 2T A Web DU A7t 45 # e ik DAR % TR 2 SCHR[21]52 8L T NWA T H Ak 15 i) Nordic Web
Archive JFHHT B WHE R AN AW FT R 2 5% T % [F2 200 Web VRS R 45 (10 SELE AR X 28 S0k K £ 27
-4 Web #4518 BEEAR, B 6 B AR S5 0 . AR A T BE R AT 9. 5 O R 9 2 A B 90 32 B4t tH 3+
UL Block KA Web £ %, @0 & 48 Web £4 58585 B 72 1 — Fh Sk

HVOZ Web U] 1) 43 DX B A AE A% S5 1) SCAR b B Hp 3 35 48 P [ K FEE 1) B39 sl 7 10 (window) 2k 43 1 L
T 27280, — A ] 5 K J3E ) B v 0 2 — s B 11 3% 82 #3) 6F Web SCRY SR G, I SR AS B HTML b B8 o, ) ) A
A5 PR 3 b Aok 43 ) DU THT 1] 5 A B 19 23 0 B AR ORS 17 90 LA w1k L (AR R 7 K& HTML {5 B, AN B A/ Web
14 % BT 1) 43 S0 5005 A G £ 2323 2% 1R 3135 B HTML #7285k 43 %1 T, 1X S8 47 25 40,45 (P),(TABLE),(UL) 2%
SCHR[2917E—A Web 7 i 4b 212 G v R FH X Se A 2850 U IEAT T 43 %1 SCHR[30] A #( TABLE)47 %5 FI(TABLE)
FRENIITAE THRZ0 N 1 ANEYLIX B2 T K E(E R, R4 H(TABLEAR 2 /& 2 A% 1. 3Ck[31,32]
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FI 28 45(P) (TABLE) AH(UL)IX A¥: [ T AR 28R 9 50 70 350 1A T DX 3, I 30— 25 MEAT e A R il B 22,4810, €
ATUIE 5 BR324 1 3 AR s A5 RL e A0, SR [33 4 LI 20 i S0 T KR VPR (H B W ) 3
BORGAT.SCHR[3410 Web BT 73 XA T 3BT 70 M, JF 3 B AR AT BEAL 76 38Rk 23 31 BT VIPS 5% A% 0P T
PERSTRA A ARK K JR 2, AR VIPS SE3%3 T 5% AN EL ] T Web RS R 98 AR EE 2 TR AR SO 8 H 1) 530k B AR v o
TIA0 KL T AR AR T3 X BTS2 Web [ SR 545 B Ad AT R A X 28 7 VR I A7 AE AN 2 B AR S
(¥ 1T 23 DSEATIAT AR K 3 B

A ST 18 Web A7l B AR VH Web 42918 LA R 2 B B AR PT80S 5 ARl % Web B4 %
R AR A P, B i T — L8R 2 A Al BOR AT 2 T FL AR JF R 2 ] 21 Web R4 5 AR BE .

5 HitSRE

ARSCHEIAR T HT GO Block [¥) Web A2 22 1 SR ARIAE fifs 77 1%, 3C rh PE A e 3R T 68 GUIRTREAT 20 XL A L
PR AR LU 50 0 38 0 A7 it X — b A o A AN 0 BRI B0 AR SO 1 3 T TS Block 119787 FIE B K T Web A4 ZE 1087
IS T Web RAZRMMA . $8R . AU BRI B F2 90 B FH $2 0 3= & 10 B0 B8R A9 1K) 3 EE T kAT LA
LA

o $ 3T VI Block 1) Web £ 5 (127 2 7 X

o FIR T DRI A RIS VL. AR A TR LR S R R AT A

o SEHLT A Web VAR R 2R 85 BWAP 1 S50 Hiafs ke 36 11F 55355 (0 1 ff
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