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A Study on the Crawling and Classification Strategy
for Local Website

insoo Hwang®

Abstract

Since the World-Wide Web (WWW) has become a major channel for information delivery, information
overload also has become a serious problem to the Internet users. Therefore, effective information
searching is critical to the success of Internet services. We present an integrated search engine for
searching relevant web pages on the WWW in a certain Internet domain. It supports a local search on
the web sites. The spider obtains all of the web pages from the web sites through web links. It
operates autonomously without any human supervision. We developed state transition diagram to
control navigation and analyze link structure of each web site. We have implemented an integrated
local search engine and it shows that a higher satisfaction is obtained. From the user evaluation, we
also find that higher precision is obtained.
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public void webCrawling(URL_DB db) {
While ((url=db.getURL()) != null) {
Create InputStream to the url
if (InputStream==null} {
Update db Set URL_NOT_FOUND where URL-=url
} else {
Read contents on the url using InputStream
Extract <TITLE> and <BODY> from contents
Remove HTML tags and scripts from <BODY>
Insert and/or Update CONTENT_DB
Extract urls from contents using information
extraction wrappers
Insert urls into db
}
Update db Set lastVisit=NOW, nextVisit=NOW+t
where URL=url
}
}
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<318 2>= JRE Fy%e 4 219 §F
AARZE Aul z2agAole] FHo uel 71&
3l A o]t} WA URL(Uniform Resource Locator)



58 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

golgulo] 222 P& ol Fa
g S5 9 2EY(stream)S A BTh
o] @ 98 2Ego] Null o|& #I% URLe| &
AA ¢ee e, 918 2EYo] EE
A%olE: URLYl EA3ts ARE X9z 9
o] {I#o|x]¢] <TITLE>3 <BODY>, 1
2 ge YHox g AFsE YA(inkE 3

i

Rusgol BUY AYES A% e B2
474 AR ARV o] W, AT PR FF

%
de 7Y Fo AYEFEE 39, ALEY
Zgole gHolX 7t AAHNLH 7] WE
dA7)ZHE 1282 FANI 3, BAFHA Sk
W 2ul2 Z7AZIE o] AL fH oA g A
Hzo] wal SRHEE 2AFHoz 2AE
&g

2 dFdNE $Edd gsloxe Mt
M9 B3t 5 nEste o V@RS 4
dz HAsgon, Qo)X AN uw
2 <39y >3 o] 4 12A 72 2RH Hu)
3197k BEF7IE WA <2y 3>

XZAM 08 FHoZ $5& APHEA Aol

BaS
Q3 MUEFV| st

22 Hu|O|x| BAHE}

AE Y AAAZAA AE Y EAsE B
E g¥olAg F£3d doleHojA3 &
AL 2EFoz BI5E o7 fid, F&
Az Yol 1ok §88 2e gsojA S £438
£ Aol F38th oo we ARFA A
e Az 913 2E dojAEE &3,
AUHez FoAo] ¥ PAoE F & F
ol o] HES GAE 5o /UL AHEET
Ak,

A2dE dEde £x9 FANARY 7%
o] ggd wet FrAN J37t 2A F4
9oy, 2454 g= gl AAA%
Z ANEE 498 &3 A9 5 ok oA
& AuFA oo|HES} guoxe HLE ¢
e & AYEL B3 Eoolx H& Fu9 W
B A&FH o AANEA Ralr| fEolnt

Aol &3 Qe fAtolES] HHE A3
7] 918 FABAREL AR e A Qe
o, #3 YAlo|ES] EFHo|A2RE PAE ©
g AHANZ AL st o] YutFo. F
& YAl EE Z T8 WujAolR AAE A
FHAY 2AAY75S 58 ARAYL A
Qg a2y o] AL shte fAtolEd F§
g mol oha}, dlojglwlol2slEle] QlE AA
# A So AgHez HEgn Yot U
ol 71y E3 Zo] st e 2le] 4
AtelETL edEln g W, 4 PAolES
A&Hoz RUHY sta] Hae] RS AT
e AdAY 72 2 DA M E
2 "o vs) A7 2 o] v A
o]}, ‘

=4 Toue AnE AME A P4
soker WHolA g A57t FHez Hope
Aol A 44 AAAAT o7} 9lom, s}



A13A A25

27 YAIES FAAFT QAE FPEN #F dF 59

o] e] fYALO|ES X st Utk HAA 2
HAHAR T atol7t Yok E3 2HH AR
& Y E AAF YolA IAAY =&
ube 5= glon) Akl AL AHoz
AR ZZEZ & of gt o]o wlg,
=Ygl giFolX & gAE = AL BE
gulojAE gAY oR A, dA A=Y
AXF 53 2ol YA & Fa3] AT 5
Qe P30 QM e FAE o] 2 7H
o2 93 E dFAME <aY £ BE A
3} & g 0)A g FeHIEE MRt
<adg 94 O AT HTMLE AAFHE
A% $)5 o) (static web pages)E YEMIH,
© BAl&= ASP, JSP, PHP 59| ¢HY X2
#HY Aoz A wjsfigel na} §is o
AE A= 4 QoA (dynamic web
pages)E YEHdt ©$AE AlFse o)X
o] QY25 10022 AT F, FY(click) &
2 F(hop)o] Z71E duld 1008 93, 5
HgHolAQ ALole O 18 Hieh

StatURL 7

Depth
A,

(a8 4 #Holx|e| MEjHol=

<Y 4> == 1009458 =& 70082
ol A& ZZ(path) = AH LN Z dFHn

AeS veRde, k= 100904 :=E 504, 604,
04 5o dAHE F2e §HYuHolAz 4
253 LS Uehdy. == 201904 = 300
o AAHE ZZE AANR 59 FH YA
7t BA YA E XL S-S v gt

3394 Zol(depth)e % URLERY E
2 fHolAe ol2771A 9] FYFRA, 99
dt 600999 ==7AT g £ Y
H(width)£ AT SolA thg FlojA 2 o]F
e 9 T3S A&3e AozA 3 HAE
o W ZTE g% 499 AeE 78
Fryor F7tsly] dEd ARG FEAA
o FA7F gesi

2 AFdAE AEHAHEE 7122 & AT
9 o] ¢ A restricted Breadth First Search,
1BFS) W& AHEsgith &, F2gHelA
Aun)g 2718 dAFTELE AFSIA Y
HS-AEAE 38 A2, T3 YA
& 533 AAse AL #HAE ¥y olys,
AEF oA 2 RE 847t AL gHo|ANE
A gAsts E94E A& & Utk

71812, QALOlEdA Zt mEo] EX3tE §
#o]A 9] MFE AFeHol =] vlPEA, WAL
o|EE HATFzd we F HRE EHE F
ALk &, o7t AL PYAolELE AT A
ZY9 dwTREA AT AEd T
7HA B& 298 QFSAY, o7t & g
AOlEE ZHTZEA R U v R Z
geolx7} B YAE ZE EAE #ET
Eg AP A7 AAYH | AT} @A
e Ao ARE AT AokE XA
g, 2953, A5A F AFYE 49 P4
olEYL & F 3ith

23 3EFE73

HTMLZ o]Fo{z 4HduojA 25y AHRE



60 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

F237) geXE BEo EAse FAe 3
gk &, olo] APd A8 3FZE 3 (wrapper) S
FAoF FTHHFH, 2000]. & S, Y]
A2HE AASAFLE F2Y A9dE, A
AeRFLI ‘@F FHO2 AgAe ofolr)
o MdAHe FA2 FAH Jon, HTML
9 <A> Ha¢ 37 Jeidte e ns
oF gt

£ dFE 9ol g <BODY> Ri&d &
Aste HG2E(text) RS} 7 og gulo]
Az AAHE Y2E FE3e A 5Ho=
gt of7]A, 9lAE FHE RE HTML B2
g AAToEZA 4A A& + doud, ¥aH
B <BODY>9d = d50]A9 ojx RoE
A g ez AT + A7) G2 ol F
¥Este 9494 e 2 o FEFE
2g T or fh & dpdAE At &
Aste <A> 59 HTML B2} href 59 &
Ao @t <F 1>e] 7I89e & ARFETE
T3

CH 1) BAE 2= HIML ER229f of

g1 g4 o A

<A> href| <A href="/bbs/view.jsp?id=1234">
<AREA> |href| <AREA href="profile.html">
<FRAME?> | src | <FRAME src="top.html">
<IFRAME>| src | <IFRAME src="main.html">
<META> | url | <META url="/main/first.asp”>

24 HEZM H2

HAQAAN BEE AAse PEL 719

JEE $5¥ W Aol AZTEY Y
st Aoz FAdMz ANY A
S0 A8 4 Utk 2 oE 2

Ho

AFodA dxste 23 YAIEY FR/EAY
I At 9] gFd, 2 dFdAE ALE
A7 GEd 719 T Aojo] A3 Uy
oA E A= AE FEZ ).

09 fJALIEE ZE digtolu dir)ge
THHor FFHE HAIE o 7 BA
L 5353 FAA 2FHE FAIE} EA)
&7] gl ol& F&E3td s J%ol &
T =3 QAO|E A AT AFAQ
AR AFUEE 53 ATHE $3U AR
£ TFE9 AAsE 7Fe] "

24 fAlJELE dutH o2 FHAA St
Ae] gololAE Z2tn Joerng Yxo Mg
TR 1 AR(full text)A NS 533l
49le] 7)z3te] wol 2 Psjolx g WEo]
& HAP=E AArste Jaccards ScoreE A&
g 4 YtHChen et al., 1998]. AH&A7F £7] 2
AoolE 4T AL dHolA 9 FRE 4,
€ o7 Zo] Asta

z
=
o
=

k N

aq71A, ;e 5ol oA g9 7} e

£ HE(term frequency)el™, N& dlo]El¥]
o|zd] g fQH oA F NF, dfie &9
7= XA e gAY slgreltt

3. AlAE 78

31 A2 T3 &

B dFdAEe <2 DA AT AR
A oo]HEE JiLsts] A fAkelESt o]
Eldlo]~ AMBg 9oz Jste 3AF
(tiers) W& AME3IATE A lEE FAZ
] Primergy 230 Dual Processorel A vlo]a=



A13d A2E

24 YAlEY BARY YARIE 48840 B8 47 61

AZE =92 NHE LIAAR 3, Y4}
o] T2 Apache Tomcat 4.1& AH§-3}
At dolHHolAE FY2E SFAAR 3
£ HP A¥dlA MySQL 50& AH&SHH &
3 fiAlelES diojeivlolx MWE JDBCE
o] g3te] dF3ATt

24 fAIEY 7 fJALOJEd EAde
ol & gAY HELE FE¢ F T
gAE 8 Az 928 HA] A48 {
Z2 YL 7|ENY 38A0] U nyd
®et olu)g}, &Hupyl Z(Javabeans)E ©] &34
AXJVE 7wt z2 o] 75 JSPE
AU oA AutE o] & 2o
49 MVC(Model-View-Contro) 22 -& &4
& Aoltt.

UEY oA g HEI ARE FH3}
£ ARS3F doldEE Aute] AY(swing)S
ol g3t YESZ ojZFAolHog AR
th <9 5504 BE upe} go], Az A4
g dolHEY JlF, SYNFE ATE Aol
(depth), 2811 F3 |4 H(run) Z7]
£ AgsE vul(width) & 438 + ok

(38 5 FE2+EE 28 oloNE

}Eg Qo)A o A A4S wEe
2 A4 + gded, 29348
3 9t shedl HEe] HrE Jedde
2 Azt URLE ARsk=d), dg e
URLS $A49 A4S A= 7Fsa.
AR sHuidE WHES & Yrolx 9
A4 Ao fESA ALY 4+ Y= Yol
A A%, 2gn $EL Jdes 9904
A4 dehdnh o7, SEF Qo)A
NGt & Qoo R B Re EASA @
= g3, Ygo] fo] AlEHoE AgdE
Aol A, Ao AL BT Y42 2R P&
Qo)A 22lm A 584L Az 9
8 229 Yge 2E guold) 52 AR
7] QEolt.

<3y 6> ABRAANE H3 A9olg UH
A B gL HAFAE Fue gz 3
63709 PAto B EA5He 13555708 ¥ o]
A A3,

T

(22! 6 HEZiME st 2l

<ad 6>oA4 AR “y FFF"S
dEd A9 AAZAE Jaccard’s Scoredl
uet JE3H <29 >3 2o A HA 2
FE g3 YAolEd] FEH e aUF
Stedd dE FHolx, F WA At dH



62 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

W YAl EGH ABEHE SAE ARo|
o, A WA Ade wHgete A} Q/AY
Aol T},

Q8 D AIE

Saiziuie| 2z}
olsh gel, 24 YrolES FRANL ¥
Wel AR B AEE BT AN 5
ATk B o3, @A SET ot 2o,
AY2ANN WAOlE FL YAl ETE
ARHAL, ANBE AT PAATE =
Hed AN F= glo

33 YEHMo| M} #It

AR Aig A PEeR M
%ol AHEHI Q' AL AHEAZL AAG A9
ool A3 YEA Yehd Lojde PX =z
w2t ANEE A8 -E(recall)?} A E = (precision)
g AHETh a3y B d7e 2 &A%

EE EME %Y e A& B3
317] WZel HAEE AAAEZAM Y on|
Ztx %3tA |k
of W2}, & dFellMe FEene 4949
JARE AMREEeH, A8sE BHrlste @
7HA Z1Ee2A AN 2 qE 298¢
AHgStgth £ A9 dide] tigte YAt

lo J[}ll

fu Fif s

]

o

—_—
]

2M gt fiAlolEE addR H&gol @
A8 wshd ¥t ok, ok A FFAAA
Rl Abgo] B4R &sty] W&ol 20061
48 19578 7A7AA 1575 q 24T 104
Az ALSHIE H Y-S TASH BAE
A

EAIRES BAE F AAZsE 11332
A AAARZTAA s ol EXE ST
Be 156324 2HEL F 02%Z Yety
o 2Y8°] EE4E AR S ARE
la—_]*_l_ 01_0_ 7]. /Ho] :z\__ 7}-\18 A]./‘Jo];qu]- o]
FA7F AAe FE=E duiylde 25
o] e Ao AW, ol w, FF 4
AN A2 F5E QAoIE dig HExA
of YA 47E Hrtshr] A HE
7bete] ALEAES FAAQ] Hrte AAR
ol

34 HAlO|EQ R8EM

AR do|AES A% Pso|x g
AZRE <Y 4>9 FelHolzd H Ly,
PAlEE R 7HA §8E¢ ERT 5+ Ao
&, BAHA S FHMoAR AAHE 4
Aol E 9 zolgt o] wet FHATE {
AelEg ARUEHY YAIE S0 FREY
e

(1) 32H3Y

e ZH2E ATY 5oz FYHL 3l
= A Aol ES] AEHo|EE <X 2>9 gt}
o] AlEE AFH F2E Ze Wiy ok B
AQ gsolXSo] YA E we AAH Y&
TZE2A, Zdxd ol27|71x] 2¥47) B
o, 4z agol glo] wgor Pug AT

£ 54¢ Be



A134 A23

22 Aol B YAlolE PN #F 97 63

(& 2 HEXIZY HAIO|E9] HefHoO] of

(E §) 2% HAlO|E2| Aeli0] of

@ FHRUEE

gt A F(NURDAE S s3stdA g
AEd A FAANEH AsH T dANLF
S 93] £9HL € B YAIEY AHH]
EE <& 3>F 2. o] AlEE AU 44
oA ETE= FAHY YHAE FHeE 74
Ho e TEREAM, BEFY GAET) o F
ol xE ARFUEH ¥ Fxoth

(& P HRHEIY HA0IES] HEfXO] of

a o 1 2 3
100 - - -
200 7 % . .
300 14 70 68 -
400 1 51 | 62 | 358
500 21 |
600 0 0 | 1%

(3 238 == 1YY

¥d(portal)d o2 HAE C YAlo|EQ A
HAEE <X 4>¢ Zt} o] AJolEE s}
o o]} o} YA g zhe Aol glo
o, A% AR HIs7A Y9 & F
Asste 722 et 13, Ayl xe
zh do] ZF AAY 47Y ¥HE Ze 5
Aol gl

BN R 2 3 o 1 2 3
100 - - - 100 1 - - -
200 8 0 - - 200 151 51 - -
300 4 | o 0 - w T = | = | = -
S 0 0 w0 | 4 | 8 | 0 | 1w
500 138 | 0 0 0
600 8 | 0 0 0
70 M | 0 0 0 4. 2E ! = H7A 2

e Yol A AAFHLRE FFY F/3}E A
g dolguo] 22 FA3NHA, Y3t HH
€ 28308 HAASE Wyd g #Ho] F
s gtk g2 Aol 44 MuAsn
o, dgtoly 7]y oA dste g
o] frolEE T3 AAsHE wWtel oidt dF
T "Rg Feolt}.

ojo ma}, & dAFdAs 2H YAlEE
T AA87] A8 sTHE gAY, ARE
713, 281 FRAFAAE & 7&34
o 2 479 Z%2 Add ANdde ] d
ol SIALOlEd A AMulaHz vk EI 2
Aol A Agg fHo]A] 9 FEHH|EE o]
B3l Ale|ES B{3 A, Holg 4
mZ ARATY, AFUEHE, 281 Y
o2 FEE = Atk

B d7e dAdezE AR A8
© e FeH o fdS BT n8dR X
A FA 2HANAAe] e Hrigl
AA ALSRAEY FHHQ HE E2EH3A
3= Holnh, olof ma}l, 3] Aol A
T TuxAYA 2" JdE =Ystq B
43 ARE £35e Fde WEH @A F
AP YEAESL AZoz BEFozH A
He A& 7HsstA 3te 478§ S35
e}



JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

(S

Mo

[1] A87, o83, ‘42X FH 2 A7 94 5
AR FHA2S=EXC, AR 43,
2003,

21 43, o145, BAF, “‘HolxPa ¢n
ZE HE4E A% 74 Ve, FEA e

=D, A9A 5%, 2002.

B8] A9, AEF, WFd, “FRINANS
A3 AIFz U3t 4" gt Enjr]of
8lg] =Fx] ATA 53, 2004, pp. 601-616.

(4] "d&A, wiEd, “XLinksE o]&3 3loH

HXE HAUNXR FHA ]SS =F D,

A8H 5%, 2001.

9, LAY, o] 4E, “vE AMANE

913 HTML ¥A 83 9A7]9 44 9 F

#", FHA2]3=EAD, AP 3%, 2002

[6] °1F4, B, “Hyperlink 7-%¢} Hypertext
ERHE o] &3 Web Crawler”, 3%
HA ]3] FAFeEF=EH, A9A 1
<, 2000. '

(7] olZall, “AedAAN AHrMH2E AT
A2, g YEHjr]ojgty =&,
A48 1%, 2000, pp. 29-36.

[8] ol&Y, AFW, ‘458 Y92 A5FZ
g A% 75 ¢ ANqgnEY 45 &
A7, e HEnT]o]dts] #A s dH )

2]=#%], 2004, pp. 640-643.

9] 57, “odo]AEY Ao} 7Y, F
238352, A58 3%, 1997, pp. 7-16.

[10] HF9, A ZFRFZF oo|AE" FH
78t3] =] A18@ 53, 2000, pp. 48-53.

[11] 85, “AH3H EA71H L o83 UAH
Y AHFE oojHES HA L 7", ¥
Fe=g A218 23, 2003, pp. 241-251.

[12] #Q%a, “FHAMANA flulo] Y g o] &

(5]

3 F22 A g # A7, Journal
of Information Technology Applications
and Management, A113A 25, 2004, pp.
227-237

[13] #<b, “So] dFF=x9 AHo)x 9 A
FEE o] &3 TLHY U ARFE",
Jourmal of Information Technology Appli-
aations and Management, #1178 43,
2004, pp. 49-60.

[14] Amold, S., “Recent Trends in Enterprise
Search”, http://www.cmswatch.comy/Feature/
130-Search-Marketplace, 2005.

[15) Chen, H., Chung, Y. Ramsey, M. and
Yang, C., “An Intelligent Personal Spider
Agent for Dynamic Internet/Intranet Sear-
ching”, Decision Support Systems, Vol.
23, No. 1, 1998, pp. 41-58.

[16] Cho, ]., Garcia-Molina, H., and Page, L.,
“Efficient Crawling Through URL Ordering”,
Proceedings of the Seventh International
Web Conference, 1998.

[17] Cho, J. and Gracia-Molina, H., “Parallel
Crawlers”, 26th Conference on VLDB,
2002, pp. 124-135.

[18] George C., Healey, J., McHugh, M., and
Wang, L., Mining the World Wide Web

:An Information Search Approach,
Kluwer Academic Publishers, 2000.

(19] Jennings, N., Sycara, K., and Wooldridge,
M., “A Roadmap of Agent Research and
Development”, Autonomous Agents and
Muiti-Agent Systems, Vol. 1, 1998 pp. 7-38.

[20] Page, L. Brin, S, Motwani, R, and
Winograd, T., “The PageRank Citation
Ranking : Bring Order to the Web”,
Technical Report, Stanford University,



A139 A2%

22 YAl BARSS YAolE AR BE 97 65

Stanford, CA, 1998.

[21] Rolleke, T., Tsikrika, T. and Kazai, G,
“A General Matrix Framework for Mo~
delling Information Retrieval”, Information
Processing and Management, Vol. 42,
2006, pp. 4-30.

[22] Spink, A., Park, M., Jansen, B., and Pe-
dersen, J., “Multitasking During Web Search
Sessions”, Information Processing and
Management, Vol. 42, 2006, pp. 264-275.

[23] Vechtomova, O. and Karamuftuogly, M.,
“Elicitation and Use of Relevance Feedback
Information”, Information Processing and
Management, Vol. 42, 2006, pp. 191-206.

o x-| X[-j:?H _—
gl
AFdsty AE7|eTHE
ARA2E AFe Hufyz
AF Foldt. st 49
g st T dEd
oA ZAFRAI~RAE dF
dted 4ab g wAEEE FASSR L, Y
ATYEKIET) EF - fred7AEY d74s
Alaih. F2 #AEoke e-Business, CRM,
Holefulold, §f dlo]HE Foltt.

® o] =82 20061 18 192 H504 12 FHS HHM 2006 48 192 ANMSYASUC



