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ABSTRACT

Nowadays search engine is very popular because there are lots of internet data that have
an increase of exponential growth rate. This increase also causes the increasing amount of search
results. Because of a large amount of data, most of users usually not look at the data of searching
result that close to the end. Thus, those useful data are usually overlooked and don't be used
effectively. As a result, there has a paper represents about grouping data for searching according
to contents of the text. This paper presents about Web Search Result Clustering System. It uses
Suffix Tree Clustering (STC) Algorithm and LINGO Algorithm which is the way to gather and
grouping the snippets from search engine. This technique will make efficient search result
displaying and users can also get the data that relevant to their needs conveniencely and more

rapidly.
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flagtiniinaies 52UURWAUL Web-Snippets Clustering 11&NHMEVBI (meta)search
engine Usznsudi vivisimo.com, clusty.com, kartoon.com, mooter.com, copernic.com,
iboogie.com, groxis.com, dogpile.com 111 2001-2003 searchenginewatch.com MU “best meta

=

. b4
search engine award” Tuduvesnsdanquiniivsz@ninim s193ailldun vivisimo.com uaz
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o e o y
LA BULNTINY 2005 google.com $30n1H vivisimo.com iHuszuvifimsiamsounanisduiu
{ot Qs u’: . - 1 F4
fiffiga dari Google Az Microsoft 1A 1A wenlalumsdanguramsdudu mazlu
s o a v o w o o Ay .
sunauszidumaluladvesmissaddunnudiAguasnanis@udu  (“clustering
LY ' 3
technology is the PAGERANK of the future”) 91ns1sauasnaanaaliiiiudanisidaa
aulwazanuddgvesmstanguwans Fudueinil 2001-2005 (Tesn uamainven1sia
1 2 Y v o A9y 1 1 ] s -é U
nquszvududuluiligiudadidounnseseguin wu anudanuvesihodousngu (label)
¥
anuddouvestoyaluudaznguy (overlap) uaz anwanselunsudasnavesdoya

14
MINUANAIINATIANGY (coverage) fludu

2.4 diHlnn3ndmnessa (Suffix Tree Clustering %30 STO)

(o ar o
FANANSAdaADT33 (Suffix Tree Clustering VED) STC) (Zamir, O and Etzioni O. 1997
ar a [ 3 [ o
118% Zamir, O and Etzioni O. 1998. ) lusanesiumssangudsyauvuunanadmness (Flat
. o ! o 14 9y o ~
Clustering) lagvzsiiausauiulassadndoyauuududlnns (Suffix Tree) (R. Baeza-Yates
t4
and B. Ribeiro-Neto. 1999) ttaz ez 1famlumsiszuranantsdulfusmrwenmsimun
P 9 a/ dy 2 o a . o '
fignsausw Bluenmsativivnedsieting lavagy (snippets) lagnszurumsdiangues
fvsannmsldnguAmiend (phrase) sawfuveuenats sTC exldadiludumuves
o a :idy 2 o w o a1 A @ Q’l’ 3 o 43 e
enas Taefraluiifenuededwuvesifideiilosdudwa 1 daulindsingluenais
< 4 ' Y ad : H da & o
FathoFovosngu (Label) 9z ldu19nidnganudessluenmsisnuanil dunsumsiiau

¥94 STC esaosuieldonsaiiey (Pseudo-Code) Ad1519% 2. 1

M9199 2. 1 sHaheu (Pseudo-Code) maaé’aﬂﬂ?ﬁn STC

Search result fetching and split snippet
STEP 1 : Preprocessing
-  The non-word tokens are strip (HTML Tag,
punctuation, number etc.)
- Remove Stop words , if the English word are stem
tokens to “root” word

STEP 2 : Discovering Base Clusters
2.1 Creation of a suffix tree with n-gram technique
of all sentence
for each sentence {
split sentence into n-—~gram (phrase)
for each phrase{
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A15197 2.1 (AD)

insert phrase into each node of suffix tree
update internal node with the index to current
document while rearranging the tree have
common phrase, number of document

}

2.2 Build base cluster if each node in tree have
common phrase, number of document > 1

STEP 3 : Discovering true common phrases using a join phrase
algorithm
for each base cluster {

3.1 Delete cluster B if phrase cluster B is subset of
phrase cluster A or delete document of cluster B if
phrase of cluster B length = 1 and Overlap with
cluster A

}
for each base cluster {

3.2 Joint base cluster A and B if phrase cluster A and
B length > n-gram and number of document in cluster
is subset and word’s position in document in pair
cluster is join

. g
91Aa15197 2. 1 aansneuienseutumsaulddeasi
2.4.1 mawmseuteya (Preprocessing) Fuduninidio ldnanmsdufunnszuuiudu
a I o . 1 o A 1Y ' o t!y
YuBuMBsITin (Snippets) vzdprunszuIumsnsefiivzldiangu el
1. fadifilideenisesnsindenny ¥y Tag HTML 3ulssa @auay wse
A ' v
5 oanneeneg Wudu
i L. Qs -3 I3 4 d L}
2. psdidumusengy swdas$waniiiiu Stop Word 1954 a, and, the iiludu waz

o Y o ¢ o ' . o P
angilsrideglugiuunsndny §1et19v89 Stop-Word Ung Stemming Aeg1lA 2.9
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Clyster analvais - Wilkipadia, tha free encyclopedia - | 4 }
Clustering is the sssignment of objects into groups (called c?uste:s) so that ebjects fro
same cluster are more similar to each other than chjects from ..
en.wikipadia. orgwiki/Data_clustering - 85k - pidnoudun -
ua vridanfusen wikipadi

Clystering - lntroduction - [ wumalsl] ==
Clustering ¢an be considered the most importdit unsupemised Jaming problem; so, as Stop-words
othe probler of this kind, } deals with finding 2 Sewialtuza e
home. éempo!wmutlmaneucdcxmering.ﬂuzonat bl - 16!: Il vy

Quen source Clustering software - | uumalsdl |
1 Oct 2008 ... The open sowce clustering software mﬂable here implement the most
tommanly used clustering mathods for gene expression data analysis. ...
bonzal tm&u»!okyu,ac ipfmdehoonvsoftware/clusterfsoftwars. him - 14k -
wmivdomfitl - wiviedudy

ar A .
tau Mark § Aldenderfar, Roger K Blashfield - 1832

Literaturverz. . 84 - 87.
books.google. ¢o.thibnoks?isha=0808923767 ...

Stemuming

g‘ﬂﬁ 2.9 #20819U04 Stop-Word iag Stemming

2.4.2 N15A1uM Base Cluster (Discovering Base Clusters) ﬂ1ﬁ1ﬁ“lﬁ'mnmivhu
t 4
AsTUIUMSIATENTELA (Preprocessing) LMY Base Cluster laofinszaumsinuasil
¥
L ghenemssiduvesdr uduseumstideyaluenas (Snippet) wradie
s1en158 R UveeR iAot (phrase) neunvziirliade Suffix Tree lasmaNdvLvDS
o o 2 2 ' ' 2 >
sfgnadreduiufinnumhezduinslsingdurdlumen dastC wlddidiudunu
= Y ¥ o ¥ o Aq yd A -
yoqonms maialumsldadunemsddusmveaenmsinlsnne maiia N-gram
{I Y o w o ﬂlﬁlw v {] Y 1]
N-gram {JumMsadesemsdrduved n i1 elsdnuazanuinezduniuezding
< P} Y v o v 1 o a TS
Fuadlunmonth defaesnmsuantsz Tealiiilungquirfiegaaiuamunaueives n

don’t know what to say”

13199 2. 2 A5 1LEAIN15Y52INNUB N-gram

n=1; 1-gram (unigram) I,don’t, know , what, to, say

n=2; 2-gram (bigram) Idon’t, don’t know , know what , what to , to say
n=3; 3-gram (trigram) 1 don’t know , don’t know what , what to say
N-gram | ...

4 =1 ] a o @ o
NA15197 2. 2 szisin1d s madia N-gram lumsadesenisdiduvesdi e
Yo ° o & A A Vo e - -
s muveedrluag cmm%ﬂxgmaam‘ﬂu{]w‘uaﬂuaqﬂquuuummﬁ‘luszmau R EREALAY

$uveei luad 18 luud i auuiiaved N-gram
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14 t4 14 1
2. a1 suffix Tree ludunsuiivzfumanidoyaluenmsfonuaiidimmsadn
1M SIRUVBIRIA0MATIA N-gram 4823n15a$19 Suffix Tree 1A0 Suffix Tree 923

danlsznouaeadne liu

D - Fadnyal “Hmaou” unu leaf Y84 Suffix Tree 1Aan181u leaf 9321l52n0Y

o

1@ 10f1aug @19 2 oy MNoIYLINIIEYRY NNIBIRYVBY

o L

[ E 4 [
leamsiadtiuglinged uasnusavh 2 wzssydeiiduvoesonis

@

o o 3
faudnsing luenasdug
Qs [ o 9/ J -1 ﬂ'
— - daydnuol “dunse” unu edge B9 Suffix Tree TaviiAnz edge vwiithoie
o w ¢ X . S o o & A 1 o v o
(abel) ffuey FethoFeziiludmdmianlsznsusglusiomsdavdm
(phrase) Y0UDNAT

- Faydnuel “anaw” unuInua (node) 404 Suffix Tree

Suffix Tree 92iinuuziAEAD edge Tiven’lUninInuafsrdy sxdesdithedeves

vy v v
edge 'lud1u Tumserd1e Suffix. Tree vzifumsiiifiaziluaduny fhodenidify edge
Y94 Suffix Tree 1319509813011 TR0 leaf 220 UMUgAVDS Suffix Tree T

] 14
wngmuenmImaiulsngeguazdinuvedluenas

¥
f081eMIad1e Suffix Tree MBI 3 (BAAIAIAD 111

ﬂTSNﬁ 2.3 ﬁ’)ﬂthx‘iﬂ']iﬁ%"lﬂ Suffix Tree 9IAOANAIT 3 1BNAT

D1 cat ate cheeses
D2 mouse ate chesses too
D3 cat ate mouse too

Inenas DI, D2, D3 ieth ldadesemsdrduvesdidiemaila N-gram aeld

14
s1myarvuveeii Iagld N-gram <3 Asae i
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M3197 2. 4 15519 Suffix Tree A28 N-gram < 3

2 ]

L mnms * fonnui 18910 N-gram <3
Dt cat ate cheeses, ate cheeses, cheeses
D2 mouse ate cheese, ate cheeses too, cheeses too, too
D3 cat ate mouse, ate mouse too, mouse too, too

b4
as0ade Suffix Tree 1ndoyaluenaisiie 3 wnas'ld degii 2. 10

4

D1 = cat ate cheese
D2 = mouse ate cheese too
D3 = cat ate mouse too

cal

@ (?

cheese

. mouse

cheese

. mouse too Q
P e
‘

] 3/
314 2. 10 Suffix Tree ¥8UBNAIH 3 1OATS

3. gusanTnuaves Suffix Tree iload1a Suffix Tree 91ndoyavoanniondLs
Seufeoudn HimsgusanInuaves Suffix Tree fiiiu 1 8iweswthoTovesudaz edge
e 118137 s wnniiga tlesnn sTC srldmudgfudmoudiiuadtaiio
sunnezieldnnudidaun a9z 12051080 T Tufumeude ) uasfudiumsaaday
vosTnuafiornazgnifenidiily Base Cluster ae Mil¥nmfldlunsdunuasssy Base

k4
Cluster Futloras®ndas ndnlumsguiam Inuaves Suffix Tree ansoudas lddegn 2. 11

U

cat

o= | catate

ate

1 2. 11 uarAIM U MUAYDY Suffix Tree

05945
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P q o g o
103104 2. 10 WiewinsgusanTnuaves Suffix Tree wda Thelfeves edge azitiums

]
A

o o J 4 o
fuerthedeves Tnuﬂmnﬂmmmwanmaﬂu Tiduaaalsausanntiy devnisgy

s Tnuaudaemnse uaas Suffix Tree 18RagUf 2. 12

mt
[0 -
mouse 1.3 34
Checse '-m =
1,1 3,1 1,2 32 23 2,1 3,3
too
(=

511 2. 12 uea9 Suffix Tree gusw Inuauds

4. AUNIMAZIE 1) Base Clusters N135%1] Base Clusters Wﬂﬁﬂﬂﬁﬂiﬂiﬂﬁﬂwana
Suffix Tree azaziindnineis lumsiden Base Clusters Aip $1IUVBABNTIT 15D $1UIY leaf
flsingaielu sub-tree vosTnualas fiduud 2 1enms nie 2 leaf‘i{u"lﬂiﬁuﬂﬁluﬁ)zgmﬁen
195U Base Cluster Taofitho#e (phrases) Y84 Base Cluster #i8 11541 edge-label 31n1dUN19
&aud root Wi Tnuatiun sy sxgndmualfifluthoFevesngu (phrase) iazienms
fivsingezgadmualifiuenaisniolunguuss Base Cluster fue 15 910317 2. 12 Base
Cluster ¥09Tnua £ 92iheT0u09ngufie ate + cheeses = ate cheese Lag AT UNGUYBA
Base Cluster “f* fie tlonas#i 1 uag naisfi 2

mngﬂﬁ 2. 13 uaA9N15921) base cluster il‘lﬂiﬂﬂﬁ‘:"’lﬁ’ll@y,a WIU130521) Base Cluster

P . d
YW amun 6 Base Cluster Framnsouaasdoyaves Base Cluster §991574 2. 5
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car
ate ate cheese ™\ Mo 0o
1 ¥ e i
ER P 34
oRse LHonsSe a
100 0o Lw e
cheese o0

theese
O O @ Q Q O

e 3 3.2 23 21 3

oo

511 2. 13 uARINT3 2 base cluster 10 TAssari1edoya

] b4
M3197 2. 5 uaawan15919u luduneuseY Base Cluster

a cat ate 1,3 2*2)=4
b ate 1,23 (3*0)=0
c cheese 1,2 (2*0)=0
d mouse 23 (2*¥0)=0
e too 2,3 (2%0)=0
f ate cheese 1,2 2*2)=4

14 i 4
5. fIMIsAzIMHYeAaz Base Cluster ludunsuflwiflunsdnnunzuuuves
A o c:' 9/ @ A o J o
Base Clusters (S(8)) iorhazuuuil Il lunssadendumuvesnguuazdnianzuunly

y
msfaduanudifgvesnsiaainaluduney Combining Base Clusters Ao 11/

s(B) = [B] = f(IPD)
0, |Pl=1

FAPD =41PL  if2<IPI<6 .1
a, if|{Pl>6

© base cluster

=
)
™
o

? $1UIUVDUONAIT 1U B

5
Y

. . .
o 7aneiiwnidiiluthedovea base cluster

~
o1 9

8 $1auvesinegluda

5
o 2

[s2]
oo
)
o]
Lo
=
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1Ngns 2.1 S(B) azwhiudruauveusnslu Base Cluster §aunua1v93 F(IPD Haeh
w04 F0PD sziiauiiu 0 dosnausriuaddufuthegouns Base Cluster fismaudiiy 1
f1 (single word) uazvzlinunINy 2096 ot aumiluaiunndt 6 dauly msduon
SiYBq Base Cluster AsaUAAsi ot emsAnanzi 17ed
IAAS19T 2. 5 Base Cluster “a” Sthwioussngu (phrase) Ao “cat ate” fifsaud
meludnidy 2 §1 uagilduauvesenaisfising 1u Base Cluster 2 19na13A0 o5 1
wazienas i 3 1ngAs
s(B) = |Bl« f(IPD)
IBl=2
farh =2

t4
v o

MNUU S(B)=2*2=4

(Y ~

[} J o { o
91715 I AZLULUDe Base cluster 9211191 STC v ldanudngveslraniisau

<

o d' LY a A A' T ' -3 1 A8 o0 o
vesmnszneudunislulanse ﬂwwammﬂqumnﬂm 1 #1 wnnIanTsuIusInelu
s - 0 A . o 1 4 a =) A o o a8 A o
FUNYINUAYT (single word) Funa'ldninmsfanziuu S@B) fie Weduaudrluardlities 1 M
szldan F0PD Ju o dewalsl s@) fiandlu 0 Wuf tazwaveImIMUIUALUUUYDL Base

d 1]
Cluster ozuaaaldmiuluaisian 2.5

¥
2.4.3 534 Base Cluster mﬂwaﬂ1sﬁwm‘luwmuﬁ'umuazszu Base Clusters
o [ v L] [ - ¢ [}
uaaldiudienmserniimsldidswiumnnd 1 98 dewaldenmsaunsodsingegld
o 9 1 A A a o’/’ ::lyd
Tunanwe Base Cluster #11% Base Cluster U19nQuiiAumiounugeun Tudunouiisuiiy
15593 Base Cluster Naa1uinilouiu TagazAnisaninms lena1ssaunu o5y Base

: o’ é g o Q
Cluster n&108ULA2 9214 Merged Cluster #4114UADUI Base Clusters INANNIINIY

b 4
I3

U

‘ne

1.  AIMINUA similarity Y9uAaT Base Cluster (o fiozAun191 Base Cluster laths
fifinundefiu &1 Base Cluster £1aA1 similarity (lu 1 A1#%1715590 Base Cluster 141
&rofu ududen Base Cluster HilinzuLY S(B) qqﬁqmﬂuﬁ'auamwmﬂuﬁmmumm Base
Cluster ‘ﬁﬁﬂﬂﬂiu Merged cluster Tmﬁﬂw%mmﬂduﬁﬁaﬂw% (phrase) Y84 Base Cluster ﬁ
finsuuu SB) qega Lagionmsisinglu Merged Cluster ﬁuﬁamﬂmsﬁwuﬂﬁﬂﬂﬂg‘lu

T L4
Base Cluster 1)1 Base Cluster MnduauFnves Merged Cluster Ty



gas lumsAuInua similarity

(1B n 8]
1, lf (——E‘—);‘ g

similarity(B1,B2) — B, nBE
24 ) and (———i L 2*) > g
BE
0, otherwise
1o B fi© Base Cluster
7, 19 A1 Minimum Support

21

v .. . 1 o =3 4 ° a [ 4 :’ [
1AgAT 22 A1 similarity 3NAY 1 Hdeile I1UUTNFAVBY B, AU B, N1

. 9
($11UV0UBNA157 Base Cluster T19aresldimiu) nisdredmiuaun¥nuess B, uag B,

$uruveusnesiitsing i Base Cluster] 4ag Base Cluster?) fiAunnnnmanumiousy

H o .. A o H ~t A A .. R a1
YUAT (Minimum Support 159 g ) NNUUANITDINTY Gluﬂsmauﬁ‘]ﬂ:aemm similarity YA

[ 2 A .. = o,/' 1 Py 19 @ o
iy 0 FaTagnAn1909 Minimum Support 3LTUAMIUA 0.5 - 0.8 LA WAFHAIUIIZAINUA

o 1 .. . ° o 1Y
INNITAIUIUAT similarity 5o Nadlunsmyosnumilouniuves Base

Cluster fananslugili 2. 14 uazgain 2. 15

9103107 2. 14 uazgif 2. 15 Base Cluster lanfiiduouiuszninsanuiiisives

.. . & o Y @ s u Y g 1A Y
similarity =1 “INIIﬂ')'liJﬂﬂ']Elﬂ‘u%zgﬂﬁjilt‘ll'lvl'JLﬂUﬂqulﬂU’Jﬂu

Phrase: cat ate

Documents: 1,3
Phmse: mouse Phrase: chegse
Documents: 2,3 Documents: 1,2

P‘hrase‘ ate
° Documents: 1,2,3

Phrase: too Phrase: ate chcese
Documents: 2,3 Pocuments: 1,2
{ad =07

a y 4 U J
51 2. 14 nalidunsiren Toamuan similarity Y89UAaL Base Cluster



Phrase; cat ate
Documents: 1,3

Phrase: mouse
Documents: 2,3

Phrase: too
Documents: 2,3

(b)d =06

Phrase: cheese
Documents: 1,2

Phrase: ate cheese
Documents: 1,2

517 2. 15 as1idumsiFen Toan e similarity ¥8IMAAL Base Cluster

22

N1l 2. 14 szvudmualden 9 = 0.7 1fufle Sanaundndounieudu iy

[ 4 bl
¥B31ONa15T Base Cluster 19 2 1932ufu) 70% vosmnFnnelunguiisaes vindues1d

Base Cluster = 6 g4 #1® Base Cluster a, b, ¢, d, ¢, f illefiafi1 similarity udhmsgusudu oz

Mo Merged Cluster = 4 ﬂfj:ll fio Merged Cluster {a},{b},{c, f},{d, e} A9M13199 2. 6

vingilfi 2. 15 szuudmualia g =0.6 ufie Swumndndeamiloudiu G

v L4 14
¥pUBNMSH Base Cluster 114 2 1959uf1) 60% vosamFnniolunguitsans mnduez 14

Base Cluster = 6 N@ A9 Base Cluster a, b, ¢, d, e, f 1ii0fiaf similarity udadimsgusInig oz

Mo Merged Cluster =1 ﬂijll fio Merged Cluster {a, b, ¢, d, e, f} A9R1519N 2. 6

' 4
msnﬁ 2.6 HEAAINANTITHIIUYDIVUABUATTIN Base Cluster

Auster Numbar L

1 a 1,3 4
2 b 1,2,3 0
3 d, e 2,3 0
4 c,f 1,2 4
(b) 1 a,b,c,def g 1,2,3 8

L4 4 o 1 é
2. f1UIUATIMUYBY Merged Cluster S(C) lavluioiigaudinmisdangudeyads

{I ayé»lyu a L] vly- ) ﬂa v & 2 Y o
PUHAATUAUN LATLUDNDUIADILUA DIV ﬂﬂquﬁlﬂQﬂlﬂHﬂL HAIUIUNTN AIUHUIIADININIG
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U

o o 9w I3 qy 4
Sasvuanudifglunsuaassa Taomsiunziuuees Merged Cluster (S(C)) shaiily
azuuulumssagiduanudrdylumauaaamaldnugld Taogasnldlumsinunzuuy

4949 Merged Cluster (S(C)) fio

S(C) = Z Sb (2.3)

bec

ile b Ao Base Cluster ign3auidun 131u Merged Cluster

t4 T
NngAs 23 SC) sziiumasauazuNUYee Base Cluster 130 S(B) Yanuafiegly

§ o 1 o o
Merged Cluster {iafuaiA w03 S(C) Bouiosuda Nazinsuansrn Merged Cluster

2.5 fulp (LINGO)
auln (LINGO) (Stanislaw Osilski. 2003 i01% Stanislaw Osilski, Dawis Wiess. 2004)
o o u 1 9/ = é 2 o 1 9/ 4'! J
Lﬂuﬂﬁﬂﬂi'ﬂllﬂ'liﬂﬂﬂi}ﬁﬂlﬂiﬂ!ﬁﬂﬂuﬁﬂﬂuﬂ“ﬁﬁ%ﬂﬂquﬂlﬂﬁ;"aiﬂﬂﬂ'ﬁﬁ']ﬁ'lﬂ‘lfﬂﬂlﬂ\'iﬂi}il (Label)

Yy  aa v ad ' ' Ha Y Y '
AYITONITAAINNNUUDYS 1“ﬂqnlﬂﬂﬁ'ﬁﬂuﬂgllﬁ&'klﬂﬂf)ﬂﬂu’llﬂl']ﬂiz‘U'JUﬂ'lﬂlUﬂﬂ'JUﬂ'l

]
=4

11294 Single Value Decomposition (SVD) (Stanislaw Osilski. 2003) tivefiszniihwievesngu
Y G’I‘ [} A ' y o Ao o o A '
voadoyn nmiuzihihedevesnguuesdeyai ldnuenmsiduiusduseveanguues
foya Tau LINGO v ifanudweydutheevesnduinld (Description comes first clustering)

] 1 14 ]
(Stanislaw Osilski, Dawis Wiess. 2005) Anthevsvesnguii Idiuannsadeanumineldiy
E 4
Adszumdhleififioala duasunisdinuves LINGo  munsaduisldensimiion

v v
(Pseudo-Code) 9113199 2. 7 lAdail

15197 2. 7 sHafion (Pseudo-Code) 18398an03 711 LINGO

Search result fetching and split snippet
D « input documents (or snippets)
Step 1 : Preprocessing
- The non-word tokens are strip (HTML Tag,
punctuation, number etc.)
. Remove Stop words , if the English word are stem
tokens to “root” word

STEP 2 : Frequent Phrase Extraction
Concatenate all documents;
P. « discover complete phrases;
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A15190 2.7 (D)

Pr«~p : {p € P. AN frequency(p) > Term Frequency
Threshold}

STEP 3 : Cluster Label Induction
A « term-document matrix of terms not marked as stop-
words and with frequency higher than the Term Frequency
Threshold;

>, U, V SVD (A); {Product of SVD decomposition of A}

k « 0; {Start with zero clusters}
n « rank(A):;

Repeat
k « k + 1;

qa«- (BT (2, Tt

Until g < Candidate Label Threshold;

P « phrase matrix for Pg;

for all columns of UEP do
find the largest component m; in the column;
add the corresponding phrase to the Cluster Label
Candidates set;
labelScore « m;;
end for

Calculate cosine similarities between all pairs of
candidate labels;

identify groups of labels that exceed the Label
Similarity Threshold;

for all groups of similar labels do
select one label with the highest score;
end for

STEP 4 : Cluster Content Discovery
for all L € Cluster Label Candidates do
create cluster C described with L;
add to C all documents whose similarity to C
exceeds the Snippet Assignment Threshold;
end for
put all unassigned documents in the “Others” group;

STEP 5 : Final Cluster Formation
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A1919N 2.7 (A1)

for all clusters do

clusterScore « labelScore x |]|C]|]|;
end for

o . a v A4 vy Ay &y
251 @3N a13 (Preprocessing) 3udunndie lananmsdudunnssvudunu
a S I R 9 1 o A Yo 1 [ dy
VUBUABILIlA (Snippets) 1rdnsiunszuumsnsesinzldiangu dell
@ o a 9 9 ] Y LY A
1. dadifilidesniseonaindendin 15U Tag HTML 1IUII5A AUAY  N50
A ] =T
nSeanNIeA1Na 1Wuau
A d @ v o o A g 1 9
2. psaniiumSIngy wzdad 18 ImIn iy Stop Word 13U a, and, the dludu wag

anguildegluguuusindn

o dﬂi R a’/’ dy <
252  swunidfidsingliuenas (Frequent Phrase Extraction) lutuaouiivziily
ﬂ’l’ o ~ 1Y o
Funsunsiwuniaiidsngluenms Tas LINGo sz1d1assadedoyauundvilnensd
3 9 . & = Y 1 a ¢ A
(Suffix Array) 91AUU QTN Term-Document Matrix Lwmmammqmwaumswq%m’hwa

489nqN (Cluster Label Induction) ﬁ'\‘lgﬂ‘ﬁ 2.16

- N o <
U U U U
& 0 0 ©
- O T T A
_ . e .ad ¢
term 1 * k¥ % > ° a documen
£ ®
term 2 * ok k% £ )
= e 4
term 3 * ok ok ok | A
term 4 * % % k|
term 5 * ok Kk % e ®
®
term 6 | * * kx| ° i .
TermX>

gﬂﬁ 2. 16 #10819U09 Decompose term document matrix

e

{ o a3 4 1 e ¥
AdfignduunzmmsanmeuiheFevengu (Label) azdosiinuauiiadsil

Y g ad o A a3
1. mmrﬂuaa‘nﬂﬂﬂgiumﬂmsmﬂ:Jﬂmjmmam
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& o A d 9 ' . Y “ o ¥y
2. Wudauyseiuds (unszUIUMT Preprocessing AT 1D IMTUIZABAN
aNunIEFuLasinuNIY @Y vzdeuienianiinnuniendiee Wi “Senator Hillary
. . [~
Rodham Clinton” ua¢ “Hillary Rodham” Lﬂuéfu)
9/ vl (=Y a 1Y P o’: o 9/ 19 ¥ A
3. Qoalif Stop Word Aamninanathmiuazaeiy sniiu Stop Word N0gass

nanansellsy len

] E4 . ]
253 figavithutiovesngu (Cluster Label Induction) ifluduneuiieldifhoie

t a d 1 wvad 4 ] [
¥oangu (Label) uazfiguihiiguanidiozidenuuiuihodevsngunie’ls Taoil 3

> -
YUADUAD

] ¥
~ %

y . = v ¥
1. @319 Decompose term document matrix VIADATITNUBYNIVNADONUT UAZIVT

AsTUIUMSYRY SYD fegilii 2. 17 dierunszuaums svD udadtIRuam3ndesnin

- N <t
U U O O
© O & O
b = Sl = Ml = Bl o |
term 1 £ % % % Ea
term 2 * % ok % * %
* ¥ ¥ Kk K K | < -
A= term 3 S I X coefficients
term 4 ¥ 0k % X * K % %k ok ok | e
term 5 * % ¥ % L
term6 | * * * * | [ ¥ * ]
A —p» - base vectors

base vectors

Term Y
®
®
®

. Term >

311 2. 17 MWIARINTZUIUMIIUYBI SVD

9 1

1 o o o do Vo v A A 1
2. LLUﬂﬂi}ﬂJﬂlfNLﬂﬂ’c’f‘li'Vlllﬂﬂuﬁllwuﬁﬂutlﬁﬂﬂiﬂﬁﬂu uazﬂmaaﬂﬂw%mmnqu

Y

(Label) ponu mntiuldnzuiufuihedevengu Tasezldasuuuihodeiifihdfieniiqai

E4
(Y o

dq ¥ = 2 pryry o
ﬂzuuuqqqmmzﬂ“lﬂ"I.mauaemwma fideduiiqa fegulfi 2. 18
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o - label candidate
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- e o
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e® ®
o °
o

T Tem x"

ai v Aa v @ do Y 9 o
gﬂ‘n 2.18 ﬂ’l‘wLl’dﬂquﬂﬂﬂqumaqLﬂﬂﬂ’liﬂuﬂ'ﬂuﬁﬁwuﬁﬂuslﬁﬂgalﬂaﬂu

o A & '
uazdadenthedevsangu

W ¥ ar 1

3. fugfusenhnduoziheveveanguiild Taemsdmnamanuadiondedu

’ ' ’
=) A A4

' A T Y o Yas . . = v oA
5814'J']\?ﬁ'lﬂ‘]f’f)ﬂlﬂ\?ﬂ’quﬂ’lﬂﬂulﬂ\iIﬂﬂﬁl"lnﬁ Cosine similarity IWONIY maam’]m NUAIY
~ o A = a’: & o A T 1 @ 1w =
ﬂq%ﬁﬂl‘ﬂu‘ﬂ'lﬂ%’ﬂﬂﬂﬂﬂﬂﬂ‘ﬂﬁuﬂ Iﬂﬂ')ﬂﬂ']ﬂﬂ3LL‘L!‘LHIﬂﬂ'ﬂ'lﬂ‘if’ﬂﬂlﬂﬂﬂqu&tﬂﬁzﬂu316u1ﬂu

=] 4 w 1 [V {
azuuwnnnfag ldiduihesendnuesngu fegiin 2. 19

5111 2. 19 mmwaasmsdamaNundwadafuszniniheyovengy

Y @ st . .. .
A8nued 1ag1¥35 Cosine similarity
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Tt ] 9
154 Aunuenmsninervesiutheievsangy (Cluster Content Discovery) T1nouU
g Py 44 9 o A e A nyy A " e oy
fdlunsdunuenasnperdessuthevesinqundn Tauiie 1dthedevesngundnuds

b4 Y 4 "o A A A ' o w °
mﬂuu%zaswﬁwwmmnqummn © !’Wﬂlﬂﬂ‘ﬁU'ltlﬂ'lﬂ‘lf'ﬂﬂlﬂx‘iﬂquilﬂﬂﬂqu‘}'iﬁﬂ Lmzm"lﬂ

H
<t T

d‘ P o . I 1~ Y S o =4 ~ [ T
1WSsunounUeN®13 (Snippets) ‘Vl11E)g’J”lﬂJﬂ’)‘liJﬂaWﬂaﬂﬂuLWﬂﬂﬂ Tagaziin1sA1vuan
Y 2 o uyy A = ~ o Y oty 1 1 Ao ) '
mmamaﬂmuu"h “IN’H'lﬂLﬂJ0!.1]5fJ‘]JL‘YIEJ‘Uﬂullﬂ'nJﬂ'lll'lﬂﬂ')']ﬂ’]ﬂﬂ'lﬂuﬂvl') HnyyAIIUN
o’: 1 kY A o’l’ R a9y 1 ﬂ a A ]
Leﬂm'suuagn1u°lmﬂ1wauu (Assigned) MNANAIUBINILLLUIBDNAITNOYUBNNUBIINNGY

fSouioy (Unassigned) ﬁ'ﬂgﬂﬁ 2.20

® - assigned

Term Y

o - unassigned

= v o 9 @ A J
31."1] 2.20 fl'l‘wuﬁﬂﬂﬂ'liﬂu‘ﬂ'll,ﬂﬂﬁ'li‘VILﬂEJ')ﬂJSQﬂ‘iJﬂ'IfJ‘Im‘UﬂQﬂQN

E 4
1.5.5 Sadidunsuananangudeya (Final Cluster Formation) Yunouqaisfe
mstaddulumsuanswanguussdoya TnvTaninazuunvenge ingulalinzuuuinn
t:; 9 LYY ll=' o a' 9 U
figaes Tduansromadududuusnuaz ladetuaanauazuuun1d Taoazuuuvesngu

¥
LY

Tu'lden

clusterScore « labelScore x ||C]||;

clusterScore 10 ﬂztmunfju
labelScore v AzuuutheseveIngy

el fis SuenmsNag lunguaes C
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luund 3 HwwnandsmsssnuuuszuunisianguwansauduuudUmBsitiauay
LY [ ad °
srwazdvalumswauiszuy 1aun niseenuuumsudsa (Framework) n15¥i1aunielu
szuv jtuvumsieudsdeya HAZNITODNUULNISLAAIHAANTVBITZUL SIudunTBsiie
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wazmyn ldNaszuY
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3.1 5ui5A (Framework) MIMNIUUBITZUY
Y] J =4 g 9 a ¢ o dy 9 [
numﬂﬂqnwamsﬁummﬂgauuaumasmmu cl‘lfﬁﬂﬂﬂ'li‘llﬂ\? Component Based

o

Programming 1aMsuennszuumaiauesnuuaazduiludaszasiusuesesiuiy
1] A' o Y d' 9 o 1 9 a ] = y a o A
AsYsITUL 1Y udanesnunldianqudeya’ld AadenseldusnisduTdsunsunse
b % ¥ a o o A
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Search Engine

EXTERNAL
DATA

Search results
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Search Engine A Search Engine B o
Wrapper . Wrapper BER

. Wrapper

“Reuts.

Snippets

]

Stop-words

Stemimg removal

" Preprocessing .k

y
Creation of a suffix tree | ' Frequent Phrase
with n-gram technique | - Extraction

Discovering Base /, ]
Cluste?'s : 3 Cluster Label Induction
;iw \XV s I : ) ’ EEE . \/,i ey :s ;
.| Discovering true common | Cluster Content
phrases using a join | - : Discovery
phrase algorithm . T

Browser

4 . ad o [y 1
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910319 3. 1 ueraans3033n (Framework) MsMINUIDITZUUIANQUNANI TUAY

b4
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a =1 o o @
foymuuduimesiiin swazBoatunumsiauvesssuiiasl

3.1.1 Asdeyaninszuuniauen (EXTERNAL DATA) (H1Ba01052UUTANGUADANT

ﬁ‘u AU ﬂilﬁ"l mtﬂumm“l‘mamiﬁUﬂuﬂfl’auauuﬂumaimﬂ (Search Result) LW?ﬂ‘ﬂUﬂ'ﬁi}ﬂ

ﬂi]'lI Quuﬂ'liﬂﬂﬂLLH‘Ui%‘U‘U%\i‘lﬂLaﬂﬂi‘lfﬂ'liL"]SEHJﬂi)‘ﬂﬂi;l‘ﬁ%'lﬂiS‘U‘Uﬂ'lﬂu@ﬂl‘Wﬂﬁl’fNﬂ'li
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Y 2 q9 A ' Ay oy a 4 d .
doyafinmona Rldmaseudevinssuufuaudeyauudunesiia (Search Engine) Hay
] & - = J 1 dy A A .
578 15U Google, Yahoo, MSN #eszuuduAudeyarudumesitdamaiiiszliuinms (Service)
T Mau15z 0y (Developer) awsaidnidusnsluguuuy Application  Programming

Interface (APT) 1AA9317 3. 2

Google Yamool ¥

Google (API)  Yahoo (API)  MSN (API)

! 4 o a
71l 3. 2 fedrsszuudufudoyauudumesiiai i usns (Service) Tugiluuy ApI

= v & Y Ay a ¢ do o
110314 3. 1 madesmsibeudeduszuudududeyouuduneitianela Aduily
PV o ' A4 dqo oA " v A4 Yy
a¥1982un15%191UG889BITZ VY (Wrapper) i 19 ¥ oudsfussvuduaudeayavy
a 7 d ' A ¥ 4 Ay Y a 7 d '
fumesitauaazse tiloannjluuvvesdeyanszuudududeyaunduinesiiauaas sy
b 4 ¥ v

TS limilousu dufulsduiiussdosadrs Wrapper iivesoudasdoyaldeglu

= @ 3 A o Y 1 o
stlundsafusionuas iveri lidignszuaunsdaly

y dqvq A4 v y ¥ Qv y ¥

Tasdoyanldlunilszvudanquramsdududoyaq ssdsdeyannmsuenldlagld
a . . . & a g
3% Application Programming Interface (APT) #4luszuuvzidonlfusn1s91niy www.etool.ch
A Y a d dydu Y a R 1 A Y t 9 v
FamsIntusmsvestniifidoyasmsIAusms (Service) damamsfuduninunasdoyanieg
(91 Search Engine, Web Service #3031ng1ud0yasna1eq dendvindsdiSonidusos ns

o < ~ o LY 4
M9UVBUIU www.etool.ch ANHULAIIUN 3. 3
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Search
Engine
——Request —»
] - TN
m~ eToolsch Intemet /
Intrenet Intranet
/\ )
+—Response ——

User ———
‘-h‘—-—-—'-"‘
F————

v o <
z‘l.lﬁ 3. 3 AMNUFAINTINNIUVDUIU www.etool.ch

4 o ] [ T
210317 3. 3 HARINIMUYBWBUIY www.ctooLch 1Ay User manefleszuuiangy

4 ¥ ¥ < Ay oy ¥ Y '
wamsaududeyas dwanisfuduiildinen www.etooleh vzldnnmsasdoyaninumnas

' : . i xrri 2
QRG] 1dun Google, Ask, Yahoo, Altavista, Seekport, Live, Search, Cuil, Wikia Ll@i¥ Lycos HINQ
a g dae Y 2 Y v a @

msfusumiundanguiiuszgnuilasideglugduvvvesenms XML Tasligluuudensig

3.1 4azM15199 3.2

a o y &
M13139 3. 1 Tag Juena1s XML N52uUa5193U

LW

<searchresult> | Element MtAunagwinsduduvisnyaluuaazasanduduld

a g o o P=1 4
Element fthudeyanadnwiunazsions Tnodl attribute “id” 1o
<document>

B4 1lunsdrada
<title> Element AU Title vosuAaznadns
<url> Element i1 URL voausasHadng
<snippet> Element finus1e3us lasagiveudaznadng

; ' 5
@131 3. 2 UuuVENEIs XML Aszuvadiain

<searchresult>
<gquery></query>
<document id="">
<title></title>
<url></url>
<snippet></snippet>
</document>

</searchresult>




33

A15197 3. 3 F20010n a1 XML N1 1asuadha

<searchresult>
<query>Globe</query>
<document id="0">
<title>default</title>
<url>http://www.globe.com.ph/</url>
<snippet>
Provides mobile communications (GSM) including
GenTXT, handyphones, wireline services, an
broadband Internet services.
</snippet>
</document>

<document id="1">
<title>Skate Shoes by Globe | Time For Change</title>
<url>http://www.globeshoes.com/</url>
<snippet>
Skaters, surfers, and showboarders
designing in their own style.
</snippet>
</document>

</searchresult>

312 nsvuIuMsndunassdelya (FILTERS) Ao msihdeyadinszuiumsaie
¥ ¥
Tumsiangudeya Taslimsuamnsfianuansi
1. 1n3uudeya (Preprocessing) MitnssuenmIsneudInszuumsianguluud
o af Y [] =% 9/ U 4' Yy d' o o 3 Q’I’ A o :; ar
azdane3iy wdewriumsmivudeyanemielddeyaneiir ldanguindisfmane iy
: 4 ' i 4 = = o 1
msfingmithodoveangu (Label) uaztiomuilsz@ninmlumsiaulduiniudae Taoll
[ 4 £ 4
FJuapun1sIIUA
" & o . = A @ ° EY [ o o
Stemming 719 N15%11 Stemming AoMsiamIodadiuvesi Iinmuoilusindumn

} 4 ¥ 3
YOIRUNANTU 19U 171 “process” “processing” H3ID “processed” lAYANINUALLIINGIN

@

da o o . o_o .
fnNiAaInuAD “process” doRunan1s Stemming ﬁammamiumsﬁ'uﬁu “processing” g1

Y o

¥
| U o o g ar &
Fadau iy “process” fiou MddgdsiiiszgnlFlumsdumuasfufuenasdalfiiud

b4
1AYUDYI “processing” LAY “processed” Au daudeidousants Stemming Aevneniiiinau

L 1

o s do A o (=Y - &~ o Y A [
'Ll'E)ﬂﬂll']%%tﬂuﬂ'l'ﬂﬂﬂﬂﬂ’d')uLkgqlﬂui']ﬂﬁW'YIﬂ'llﬂU')ﬂuLLﬂNﬂ'J"IlILﬂU'JﬂlIﬂ'lﬂuﬂuvliJ
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Y 1 0 14
miloudu wu MAudu “process management” 919AUBAA1T “food processors” 98ANIANY
9 o a Al . Y q’ll d"
Taoszuuazl¥dane3iu Porter Stemming 11 1% lutunsuil
& o d'r:! d' a ]
Stop-words removal fin nMsaasniiauduindy l)lunmsdsngueuenaisisu a
td b 4 14
w30 the sunarfiszgasiiaie hlmsizdunaazydnngluynqenars n131i Stop-words

y
o o A

3 i £ LY v g @ A o ¥ o Ao P A
nldrzeldnnudesmslumsianudsiivesinivsasasfimniinnuiiqe tiegafvana
° E Y A ~ =] .3 Y 9/ A 9
Tz ldmsdufuenaisiianusiabiu uateidevoen1sly Stop-words Aalumsaum
Q’l‘ o o A e, -]
venss Aldean13frfintein stop-words &v Tasszuues 143551132y Stop-words
q’: od A [y P o [Y 1 1 o
wanua By Idie 1S vuifousuenaisiieni lusangy  manudhlidluenans
@ { o od o 4 o w ' o o’: [
miloury stop-words fifiu 131 IndAezgnitunaseannemiin 13 hdwhunilu Stop-words Tag

ﬁ'ﬂﬂiﬂﬂ%‘lﬂﬂﬂizﬂ’Juﬂ”liﬁ'lﬂ'luvlﬁil'lﬂiﬁmﬁﬂﬁ (Pseudo-Code) Tuas1ei 3.4

15137 3. 4 5oy (Pseudo-Code) 494 Stop-words removal

for each document

{

for each available stoplist

{

count the occurrences of terms from the stoplist
in the document;

choose the stoplist that recorded the highest number
of occurrences;

if (the highest number of occurrences > 1)

{

decide that the document's language is the
stoplist's language;

else

decide that the document's language is
unidentified;

) E4 £ 4 ]
. 1nFeqilolun139Angs (Clustering Engine) ludunoutiazidiginiesdelumsia

o

2
=] a { s v o & =} [y a
fAresanesfiufiszuuianqunanmsdudug Tdiwdszgndld Taedl 2 Sane3iiu Ae

v &
QY 49
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3

o @ oA . a o
FHAANSAG MBS ST (Suffix Tree Clustering 139 STC) uaz auIn (LINGO) lasliduaaums
o 1 o asf [ % d”
Mmaulunrazdanosnuaail

STC - Mssangudaudanesiu STC spauuunszuIumMshauesnily 3 daundn
18un

1. @414 Suffix Tree @W1300F 118Nz UMMIHIOU IAnInsHaNen (Pseudo-Code)

lums1en 3.5

M519% 3. 5 sviaioy (Pseudo-Code) ¥93013 ¢ 14 Suffix Tree

split text into sentences consisting of words;
for each document
{
for each sentence
{
if (sentence length > 0)

{
insert sentence and all its substrings into
generalized suffix tree and update internal
nodes with the index to current document
while rearranging the tree;

2. fun1 Base Cluster @1315095UwnIUUMIMNUL1dvnsHaiioy (Pseudo-

Code) Tum151991 3. 6

13197 3. 6 S ATBY (Pseudo-Code) UBINITAUN Base Cluster

for each node in the tree

{

if (number of documents in node's subtree > 2)

{

if (candidateBaseClusterScore >
Minimal Base_Cluster_Score)

add a base cluster to the list of base
clusters;
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3. swdhefevesnquitiinnuadioadeiuMerge Cluster) tazifonthediondniie
Fununduussihodie aunsasfinenszuunsialdnnsimiion (Pseudo-Code) Tu

P
A1319N 3.7

- v A '
AN 3. 7 THAINYY (PSCUdO'COde) sllﬂﬂﬂ']iiquﬂ']U‘UGﬂGQﬂqu

build a graph where nodes are base clusters and there
is a link between node A and B if and only if the number of
common documents indexed by A and B is greater than the
Merge Threshold;

clusters are coherent subgraphs of that graph;

LINGO - msSangudlsdanesiiy LINGO Imsesnuvumsiiamumnld 4 dau
1Aun
1. $wunidhUsingluenas (Frequent Phrase Extraction) 1115805110

aszurumsiauldnnswafisy (Pseudo-Code) 1113197 3. 8

m319f 3. 8 siaifioy (Pseudo-Code) ¥oIMsTwUNIAHUIINGlUBNAT (Frequent Phrase

Extraction)

STEP : 1 Conversion of the representation
for each document
{
convert the document from the character-based to
the word-based representation;

STEP : 2 Document concatenation
concatenate all documents;
create an inverted version of the concatenated
documents;

STEP : 3 Complete phrase discovery
discover right-complete phrases;
discover left-complete phrases:
sort the left-complete phrases alphabetically:
combine the left- and right-complete phrases into a
set of complete phrases;

STEP : 4 Final selection
for further processing choose the terms and phrases
whose frequency exceed the Term Frequency Threshold;
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a 'S 4 1 a o
2. Wq%uﬂ’]ﬂ‘dﬁﬂﬂlﬂQﬂqn (Cluster Label Induction) @141308511NATTUIUNTINNIU

18ansHiaiion (Pseudo-Code) lum1s19% 3.9

15197 3.9 Safion (Pseudo-Code) 409 iguiithe¥eusengu (Cluster Label Induction)

STEP 1 : Term-document matrix building
Build the term-document matrix A for the input
snippet collection. as index terms use the non-stop
words that exceed the predefined term frequency
threshold. use the tf-idf weighting scheme;

STEP 2 : Abstract concept discovery
perform the Singular Value Decomposition of the
term-document matrix to obtain U, S and V matrices;
based on the value of the g parameter and using the S

matrix - calculate the desired number k of abstract
concepts;

use the first k columns of the U matrix to form the Uk
matrix;

STEP 3 : Phrase matching
using the tf-idf term weighting create the phrase
matrix P;

for each column of the Uk matrix

{
multiplicate the column by the P matrix;
find the largest value in the resulting vector to
determine the best matching phrase;

STEP 4 : Candidate label pruning
calculate similarities between all pairs of
candidate labels;
form groups of labels that exceed a predefined
similarity threshold;

for each group of similar labels

{
select one label with the highest score;

v

4 o

Y a A ' k4 e Y] o
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e 13 udeyananisfudunas doyaiferfunadwsn ldTanguld tonezdudng
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ﬂszmumsuﬁmwaﬂa"lﬂ Iﬂﬂg‘ﬂu‘ﬂﬂ!ﬂﬂﬁ'ﬁ XML ‘Yl5$1J1Jﬁ'i'1\‘i‘llu3JTlJL1°U‘1JﬂQﬂ'ﬁ'N1’l 3. 10

Gu

Hay A13199 3. 11

[ v 4
M13197 3. 10 Tag YoUBNA1T XML Aszuvaieiu

5 iy ; Gy T e RS =
<searchresult> | oo fifumadnsmsdudurionuatuuddzasiduduld
<document> | giorent Mifiudoyanndnsudazsroms Taod attribute “id” 1ile
A1 lunsdreds
<title> Element Hifi1l Title voAHAGNT
<url> Element Nifi) URL ¥oauAasHadny
<snippet> | Eloment fifiufoine lasagilveaudasnadng
<group> Element ﬁLﬁm’J’agaﬂmmg Taedl attribute “id” Lﬁ@?ﬁﬂﬂdytﬁa
191U 381989 uaz i attribute “size” oftuoyasmauenms
ﬁeeﬂuntjnﬁy
<title> Element Tifudoyadonuaany
<phrase> Element fifiudeyadonuaanyiisanguld




135199 3.10 (AD)
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Tag

ANUNNY

<document>

attribute “refid”

moldnqu

{ g @ s 1
Element ftnudeyasiaenaisfiegnieldnuanyiiug

37
LY

o' 1319 un1591989 I famanmsdudy

Tasil

= ]
noy

a i y &
fA1919N 3. 11 zﬂlLU‘Uﬂla\uﬂﬂﬁ'ﬁ XML 19UV T1NYU

<searchresult>
<query>...</query>
<document id="...">
<title>...</title>
<url>...</url>
<snippet>...</snippet>

</document>
<group id="..." size="...">
<title>
<phrase>...</phrase>
</title>
</group>
<group id="..." size="...">
<title>
<phrase>...</phrase>
</title>
<document refid="..."/>
<document refid="..."/>

</group>

</searchresult>




A15197 3. 12 §208190ne15 XML Narde

<searchresult>
<query>Globe</query>
<document id="0">
<title>default</title>
<url>http://www.globe.com.ph/</url>
<snippet>
Provides mobile communications (GSM) including
GenTXT, handyphones, wireline services, an
broadband Internet services.
</snippet>
</document>

<document id="1">
<title>Skate Shoes by Globe | Time For Change</title>
<url>http://www.globeshoes.com/</url>
<snippet>
Skaters, surfers, and showboarders
designing in their own style.
</snippet>
</document>

<searchresult>

<group id="0" size="60">
<title>
<phrase>com</phrase>
</title>
</group>

<group id="1" size="2">
<title>
<phrase>amazon.com</phrase>
</title>
<document refid="43"/>
<document refid="77"/>
</group>

<group id="2" size="2">
<title>
<phrase>poston.com</phrase>
</title>

<document refid="4"/>
<document refid="7"/>




A13137 3.12 (A0)

</group>

<group id="7" size="48">
<title>
<phrase>Other Sites</phrase>
</title>
<document refid="1"/>
<document refid="2"/>

</group>

<group id="8" size="12">
<title>
<phrase>org</phrase>
</title>
</group>

<group id="9" size="2">
<title>
<phrase>en.wikipedia.org</phrase>
</title>
<document refid="9"/>
<document refid="14"/>

</group>

</searchresult>

° 4 4 v
3. pIuEadNa (OUTPUT) Wuenms XML fiadaunlszaanaiieudasnadns
Taoangumeee uazuaseenmeglugduuuiigldidhle1dde wudedndoyaly

s luasnei 3. 13

41



42

M15197 3. 13 uarasdiesedeyaluenmsmeau

<group id="1" size="2">
<title>
<phrase>amazon.com</phrase>
</title>
<document refid="43"/>
<document refid="77"/>
</group>

21013199 3. 13 WU Tag <group> 3 attribute “id” lagliAWimAY 1 ®uwANN

=

nqudeyail Inmsdadudulffungui 1 uoe attribute “size” TAWNAY 2 MnsANNIIAGY
9

BRIt IuenasiineItoseg 2 519015 wazl¥engqudl “Other Sites” NUAAI1U Tag

<phrase> wazlu Tag <document> 1 attribute “refid” 1iA143 uaz 77 Mmudrdunuieda

] E4
MIOYYBUBNTMT (Snippet) Hogniolunguil aansetdnuaawalddegyn 3. 4

Search Panel

3] Keyword Input , Search:Button
Download | Number of Results A4 Cluster With Algorithm \ 4

Cluster Panél Search Result Panel
Cluster Rani#1 (#Doc in Cluster Ranks#t) ] Tite
Doc No.
Cluster Rank#2 (#Doc in Cluster Ranki#2) Snippet [Data Source]

Cluster Rank#3 (#Doc in Cluster Rank#3)

Cluster Rank#4 (#Doc in Cluster Rank#4)

Cluster Rank#5 (#Docs in Cluster Rank#5)

Cluster Rank#n (#Doc in Cluster Rankd#n) |

E3

Title

Doc No.

Snippet [Data Source]

5

317 3. 4 i 9eA IR NMIUTAINAYDITZ UL

131l 3. 4 Aegtuuumsuaawavesszuy Imsiham 3 daundnldun

1. Search Panel - suvesmsdududoya Tnelidmnlidldnunsendrndesnis

'
IS LY

Fuf (Keyword Input) Sivuasmiuman sduduiiinndangy (Download) azidennazd

AquAILdano3iiula (Cluster With)
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2. Cluster Panel —gduvesmsiaasnatheiovosngu (Label) iszuuianguld
TaoisvsdrruiheFovesnaunuazuuuild TaswzSoinndavannga lunilooga
I A ¥ 4 Ao

3. Search Result Panel —dufluanwwavesenaisiegmeldthoerenidenain

[l ] b4
nrhaoduinaasthodovenguiianua (Cluster Panel)

3.1.4 @2uNl¥Adugun1511914¥8352 VY (CONTROLLER  COMPONENT) 115
o 1 dyd 9 P ©° a i 4& [

e ludil Indhiiquasumsinuvesszy Tavwzdadedemsiulugiluumenams
‘é o o/ '
XML Fszuuiimsarugumsiaundn laun

A 1w 'y ' : A4 vy =

1. eumpiuumaveyan1eg — dIuveInsAIuAuMIreNAsdeya lauinuveya

& Y 4w MR T, a @

miFeudenuszuumousnszinudeyanisasa i lugduuuenas XML Taslizduuvas

19797 3. 14 ag a15199 3. 15

@19319f 3. 14 Tag vousnNeI XML dmiumiugumsiFeudenuunasdeyaniouen

S e G e O

S N T TR

ayauMAdBYAIINNIEUBNNIMNA

3

i g
<sources> Element ﬁm‘u
=3
fl

Re | Re

Element A udoyaunasdoyaninmeusnudas lagdl attribute

- , c
“component-class” Lﬁﬂmui’l’ﬂy‘ﬁﬂmﬁ (Class) ﬁi‘lﬁ‘umi IHOUAD

<source> v .
9/ [y ' Y = . . -~ < a
Yoyasuundsdoymin uazil atribute  “id” WeiAy loAves

E4
unasdeyay
dg v A 'y 4 a4
<label> Element fhudeyatho¥evewnasdoyaiialivanua
_ — . ,
<title> Element ifiudoya¥ovowundadoya
. . Ad v a v 9
<description> | Element Atnudoynsiwazideavemasdoyn

M3 3. 15 suvVenas XML dmiununumsiFeuaeiuuvasdeyaniouen

<sources>
<source component-class="..." id="...">
<title>...</title>
<description>...</description>
</source>

<sources>
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mM319A 3. 16 Frodrenas XML dwmiumugumsiFeudenuumrasdeyaniouen

<sources>
<source component-class="org.
WebSearchClustering.source.WebDocumentSource" id="web">
<title>Search the Web with etools.ch</title>
<description>Searches the web using the etools.ch
meta search engine</description>
</source>
<sources>

[ a % ;4 J v s a s ) 4 g 9
2. sanesnuiilfdangu - dauvesnsniugueanesnumsiangy lasezinuveya

U

T

anesivilFanguluguuuends XML TasligUupudensied 3. 17 uag a519di 3. 18

M131911 3. 17 Tag ¥990AE15 XML M5 UAIUAUITMIIANGN

vy

sk

[y as A

. < ] @ v Y
<algorithms> | Element fithudoyaunasdeyadaneifiuildianguiianua

Q@

a

s gy o 2 Aq Yo ' ' =
Element inudoyadaneiiunlsdanguudazdszian lasl
o

R-

attribute “component-class” IWDINU doyanand (Class) A1 luns

u

<algorithm> ¥ :
fanquludanosiuiiu uosd atribute  “id” ey lofves
fanesiiniu
<label> Element ifudeyathoFevessanesiuiiolduaawa
<title> Element fifiudoyaovesdanasiiy

A13191 3. 18 JUuVVENIS XML dMIuAIUgNITMITanqy

<algorithms>
<algorithm component-class="..." id="...">
<label>...</label>
<title>...</title>
</algorithm>
</algorithms>

M31991 3. 19 ABd1eNd1s XML d1M5uAIunuITMIdangy

<algorithms>
<algorithm component-
class="org.WebSearchClustering.clustering.STCAlgorithm




M15197 3.19 (AD)

id="stc">
<label>STC</label>
<title>Suffix Tree Clustering</title>
</algorithm>
<algorithm component-class="org.WebSearchClustering

.clustering.LingoAlgorithm" id="lingo">
<label>Lingo</label>
<title>Lingo Clustering</title>
</algorithm>
</algorithms>
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(Y o o o 1
ﬂ'lillﬁﬂ\'mﬁﬂwgﬂ'ﬁ%ﬂﬂﬁll — MIUVTINM TN URUMTUAINAANINITIANQU Tavee

9

o ° Y Ao [y 1 o o 1Y) 1
m‘u‘ﬁ’agai]1u’3uNamiﬁ‘Uﬂu‘nu1mfoﬂﬂqnuazﬂizmﬂumiuﬁmwaamimi%ﬂﬂqﬂu

siluvuends XML Taufigluuudan1sed 3. 20 uag m15199 3. 21

@191 3. 20 Tag ¥OUONAT XML dmiuarugumsuanwadnimsiangu

T R

-

<sizes>

;5' g 9 o ' t; v Av’o ’ U ' ' 3 ‘ ‘
Element IAUVYDYAVTUIUHINM I TUAUNUINIIANQUYNHUA

i < ° { o o 1
<size> Element ifudeyadmauwamsdufuiminndangn  Taol
4 4 1 q’: VoA
attribute “default” o udayanliremniuuaauiudusudu
i i g v o 4
<views> Element finudoyailszinnlumsuaainadnimsianguianua
<view>

ad v o o ' A
Element ﬂlﬂﬂ‘U@ﬂgaﬂi3lﬂWiﬂﬂTil!ﬁﬂ\]WﬁﬁWﬁﬂ'ﬁ“ﬂﬂQﬂJ Tﬂﬂll

4 o 1 o’: < roa
attribute “default” o udeyain Idswmaiuuaaududuiudu

M3 3. 21 JUiuBENMs XML dm5unIuguAsLARINAAWE NS Sanga

<sjizes>
<size size="..." default="true" />
</sizes>
<views>
<view 1id="..." default="true">

<label>...</label>
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M13797 3.21 (AB)

</view>

</views>

M99 3. 22 FrvdutEnmMT XML SmuntugumsuaaIHadnimsTangy

<sizes>
<size size="10" />
<size size="30" />
<size size="50" />
<size size="100" default="true" />
<size size="150" />
<size size="200" />
<size size="250" />
</sizes>

<views>
<view id="tree" default="true">
<label>Tree</label>
</view>
</views>

3.2 inFesileflflumswannszuy
ruudanqunanisdududeyauudumesiia Tarsiauludnvaz Tsunsy

Uszynd Uy (Web Application) Taofindoaiiof 19 Wannszuuaudail

- 1 lumsWann : Java (J2SE 5.0, J2EE 1.5), Java Server Pages (JSP), AJAX (

JSON)

- inSeaileildlumsideuTysunsu : Eclipse SDK 3.3

- SuFiviney Apache Tomcat 5.5

- szuulUams : Window XP

- L%‘]J"Lli ‘li:f‘ L‘]SG{ : Internet Explorer, Mozilla Firefox 2.2, Google Chrome, Opera
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Unn 4

NSNINUVDITZUY

Y 1 o e’/l o da
11«!‘1]'Vlﬁ‘il%ﬂﬁ'naﬂﬂﬁ'ﬁ]E)ﬂ'l5“/]'1\1']1!‘1/1»11411@]“00\1i$‘lJ'1JLLﬁ$ﬂ13LLﬁﬂ\?NﬁﬂWﬁﬁqﬁs’l’%'lﬂﬂ'li

[ 1Y f aa Y [Y 1 Ay 9 a d
ﬂﬂﬂqu‘uﬂiﬂljﬁi’JiJﬂQ’Jﬁﬂ'l‘i(l"]i\ﬂuilﬂﬂ531]‘1]%9"1ﬂ'lelNﬂﬂﬁﬁﬂﬂu“\lﬂy_aﬂuﬂuLWQimﬂ

v o
4.1 HH1OMINMNTUYBIITUD
) 1 A Y 9 a d o = o é’l’

FEUVUIANQUNDNITAUAUVBYAUUDUIADTIUA u;ﬂumumimmuuuwuﬁ;nmm
Tsunsulssgndunidy (Web Application) 813150 uuMIUYs 19503 (Web Browser)
fseefun1sNI191uv0331219a5U¢ (JavaScript) uaznishirarulugduvuie

14

uIndy (Asynchronous JavaScript And XML N30 AJAX) 151 Internet Explorer nefau 5.5 1u'ld

¥
. Mozilla Firefox 2.2, Google Chrome tHudu Tagszuuiinieonsinuasil

4.1.1 WHeOHANUBITZUY

& web Search Result Clustering System { ssuudnnguuanmsRuAudayauu duin aduln )

1 J Search g—hr—lﬁé}'-;s

fuddauugsuuiandunansiududayauu dutnaduin - ssydm
BoemsAUAL ssuuast A ARSI adueWFa oA naAnSL AT i

giaming | KMITL | Bangkok | Thailand

51l 4. 1 wheendnvesssuy

wihaendnvesszuy 3U7 4. uiledl¥deansAunideya szdeasezy Keyword

@ v a o hSR :
FoansAufu szuvansatfuussailunsdududeoya Taoadnh Bele szuyszuaasm

=h.

TumsySuunevesszuy faguldi 4.2 18un
- §maukedwiidesmstiuiangy (Download) Fafifadaud 10 30 50 100 150
200 1A 250 51803
- Uszanveanssangu (Cluster With) Taglimsdangu'ld 2 uuufe

sTC  fis nsvangulaolddane3iin Suffix Tree Clustering (STC)
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. & (Y ] 9 o af .
Lingo  fv Msdanqulaglgdanainy Lingo

-

uJemmmwau"lumuﬂmmsﬂsmmaﬂﬂumsauauua“mmﬂﬂamam [AREVRF1Y

a 4 Hid
adnd seiens sxyyezaoudumIdTuussindunegluguuman (:nJ‘n 4.1)

"

@ web Search Result Clustering System { ssuudnngunanIsAusud ayauudulnadiin )

§ Hid B
| [oeorcn CER
Dowriload | 100 results Clusker with | STC

s
£

e

3111 4. 2 wihwendnvssszuunsdindesmsyiumeaie vesszuy

412 usAwadwsnmIdangy

o321 Keyword fidoamsfuduuazadniiu

Search

2UVILUAAIVTIDUTA

' ~ 2 9 Y v o
i'IUfniNﬂﬁwﬁﬂ']iﬁﬂﬂullauilﬂilaﬂ%ﬂﬂauvl \1 1]71 4.3 cnﬂuﬁmﬂmzuﬁﬂwﬂga AN

G4 q

3 @ Weh Search Result Clustering System { seuudanaussms fududoyatuduinedils ) I

(G [soocr L0

Download | 200 results [98] Cluster with | STC )

U

Top 208 results of about 36300000 for Obama ,
1 Welcome to Obama for America : g % %
f@ ama (164 Official Website of Barack Obama 2008 Presidential Campaign.
& Website (19) . :
. - http:/Mwwv barackebama.com/  Fask, Cuil, Brtwawel, Google, Lve, vika] ®
& Dhame and Joe Biden (17} 3
€5 New York Times (7) e . e Moo
£ News (27) Barack Uhama will Invest in alternative fuels and renewable energy, ... Barack 1
& Barack Obama News (7} Obama will work with his military commanders to responsibly end the war in .. & g
21 President (23) htt: /Awww harackobama.com/fissues/  [Goons] H
& campaign (223
< more | shaw all 3 Barack Obama - Wikipedia, the free encvclopedia % & &
Barack Hussein Obama II (pronounced /ba'rak ho'semn osba:ma/; born August i %
4, 1961) is the 44th and current President of the United States. ... i
http:/fen widpedia.srg/wkiBaracl _Obama  [ag, Cull, Entraweb, Gatghe, 3;
Live, Wik} g
4 pa m - Barad ama -~ 47 - Male - CHICA itinois -
Official profile page for Barack Obama Includes his blog, biurbs, news clips, AN
: videos and comments from his MySpace friends. : %
: hitpe:/Awwye. myspace.comDarackobama  [ast . Entreweb, Gacgls, Lve, Wikias
- B
i
{Query; Q_bame Sﬂgg__,gﬂ!{,g_ggols ch'ﬁm wsuits 5!41 ms) -~ "I_gg;_gcr STC "‘19 ms) i
W AR R AR N 4 BN W P W e iR R #* e W% Wl EREG

31]11 4.3 nmﬂauamwaawnms%ﬂﬂfju%’aga
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a a a i ] 9 o d A g
fl)"lﬂgih’l 4.3 ’d'lll'liﬂi’]‘ﬁ‘]J'lEJiTElﬂ%LE]EJﬂGluﬁ'Juﬁ’l\‘i‘] VOINH1IDUAAINAANTNITAUAU

s 1 9 o dy
uazHAMs AN IRl

Top Result

Query

Source

Cluster

2 o v Ja o @ o’g aA 9 9
fo Sruunadniminnuaswesnadninmuandudula
&0 Keyword fiszylumsdudy

A [] a4 Y [ b4 o o o
o Llﬁﬂﬂﬂlﬂy’ﬁ'ﬂ"lﬂNﬂaWﬁﬂ’liﬁUﬂulﬂ Tﬂﬂ%zuﬁmmu’mwaawmmz

a Ay
panlumsauau

A w [ Y @ ad ~AQq 9 " " Y
1313) %ﬂﬂqn‘U'E’]}‘l’ﬁﬂ'JEJ'?)ﬁﬂ@i71uiﬂuﬁzllﬁﬂﬂnﬁ’]'ﬂi‘h’iuﬂ'ﬁﬂﬂﬂquﬂ')ﬁ

Tudauntheefiuaainamsiangu (Cluster Panel) szuaanuangiiszuuiangy1d

ar PRt A ' o v g 1 9 u::,
Aagn 4.4 Tageziaasiiovoanananguassuaunadninegmelanuanyil

&3 Barack Obama (48)
Barack Obama 2008 (21)
Obama (81)
Obama and Joe Biden (11)
News (15)
&4 Presidential Candidate (5)
B New York Times (3)
& Official (11)

53 President (11)

Latest News (4)

< more | show all

51/f 4. 4 dauvomthoofiuaasmuianyfiszuuiangu'ld (Cluster Panel)

13 4.4 aunseeiueneazdealudiudnn ludumdnenuaawansia

ﬂ?jll (Cluster Panel) &l

All Topics

4
¥ongu

More

t 4
=

9 S UNadNT AN S Ranuamihuniangu

Sn

t 4
8nquUN 5.»1J‘Ui]ﬂﬂﬁllvlﬂ umuﬁmmmumnmamamﬂ"luﬂauﬁ

-

r-}
9
A8

A d'l [ n' Ql A' 1 d' 9

Ao uaasFenguRuan Tavszuuszudasyadonqui lanzuuy

5990911 AegUN 4.5
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£ Barack Obama 2008 (21}
Ohama (81}

& Dbama and Joe Biden (11}
& News (15)

Z1 presidential Candidate (5)
New York Times (3)

& Official (11)

& President (11)

4 Latest News (4)

& Breaking News (4}

&) president Obama (4)

&1 Obama Administration (4)
£ White House (4)

Politic (/)

E3 Other topics {15)

q

i 4.5 dmvemiheefiuaamuaanyiszuuiangula (Cluster Panel)

Taen13189n more

A A T o’: - a 1 Y o = A v
Ao uansdenquilanuaszuudanguld AsgUi 4. 6 ionadniuaas

9
Fu vefidon1191 “Always Show all Clusters” Iffidonlunsdidosns

y o v 13 G 1A
TRuaamadns lunstanguianuaduausuay

all Tapics (2000
E4 Barack Dbama (93)
Obama (164)

& Website (19)

%8 Obama and Joe Biden (17)
New York Times {7}

2008 (26)

News (27)

&3 Barack Obama News {7)
& President (23)

Barack Hussein Obama (6)
United States (8)

New {16)

President Dbama (9)

& white House (6)

& Other topics (29)

Abaaye show all clusters

510 4. 6 damvemtheefiuaasmnanyiissuuiangu’ld (Cluster Panel)

Taun15:80n Show all
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Tudaunihveuaasemsnduduiiogniolungu’ld (Panel Result Panel) fa31h 4. 7

o) P { i '
Glunthiefivansswmsiduduiiognolungu’ld

Top 200 results of about 36300008 for Obama

1 Welcome to Obama for America % & &
Official Website of Barack Dbama 2008 Presidential Campaign.
htip:/Awww.barackobama.com/  [ask, Cuil, Entirewsb, Googls, Live, Wikial I

2 parack Obama and Jog Biden: The Change We Need | Policy Issues % B E g

Barack Obama will invest in alternative fuels and renewable energy, ... Barack
Obama will work with his military commanders to responsibly end the war in ...

htip:/Awrerw barackobama.corn/issues/  [Google]

3 Rarack Obama - Wikipedia, the free encyclopedia BES ;
Barack Hussein Obama II {pronounced /a'rak hu'sem ovba:ma/; barn August
4, 1961) is the 44th and current President of the United States.

htip: /fen.wikipedia.org/wikiBarack_Obama  [Ask, Cuil, Ertireweb, Google,
Live, Wikial

4 M\.“SDaCB com Barack Obama - 47 - Male - CHICAGO, Illingis - www

Ofﬁual proﬁle page for Barack Obama includes his blog, blurbs, news clips,
videos and comments from his MySpace friends.

htip: /fwww. myspace.com/barackobama  [Ask, Ertirewsh, Gongle, Live, Wikia] (

51/t 4. 7 dauvemiheefiuanesemsfiduduiiognielungald (Panel Result Panel)

1ng1li 4. 7 runsaeiuneswazidealudaudnn ludvewmheeuaasemsi
' E 4
dufunegmolunguld (Panel Result Panel) 1Adsil
o A v = ¥ A g/ 1
1. wWadnSmsaudY (Search Result) fio Joyanamsduduudazsioms lasuaas

$oya Houe519n1s (Title) A19FUUI 18NS (Snippets) NBGYBAUBNES (URL) UnaIndana

U

o o
ANTUT (Data Source)

vy
=1}

& ' o da Y] & a & . & ul ig”;
2. UFAIYBNPUNHAANEINGIUBY fD NFAANNYBYDITI18NTT (Title) 150 londU

SA o 9 o o dal
SUU%gllﬁﬂQ"lgvlﬂﬂ‘lfﬂﬂqn‘nlﬂﬂ')ﬂlﬂﬁﬂﬂﬂﬁaw naa ﬂiﬂiuﬁquﬁu'mﬂﬂllﬁﬂﬁﬂﬁﬂ'ﬁ%ﬂﬂan

(Cluster Panel)

3. waaesmaluniia1slne (Open in new window) Ao msidladh lilgdeyaly

4. waaenMelunTha1afaInu (Show Preview) fo msladldgdeyaly
°”‘ 3 9 ° Py a e {gg
sy Tasmsuansdeyaluntwemsioudy Tasnisadniileasu S szuvszuaas

Fuiwe (Web Page) Aagalii 4.8
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Top 100 results of about 36000000 for Cbama
1 Welcome to Obama for America e & 2

Official Website of Barack Obama 2008 Presxdential Campalgn
Phandoe o
CHAN G E

CAN HAPPE

hitp fwww barackobama.comy

{2k, Carly Srevewels,

2 parack Dhama and Joe Biden; The Change e Need policy Issues %

Barack Obama will invest In alternative fuels and renewable energy, ..

e 18 G
. Barack Obama wlll work with his military commanders to responsibly end the war in ...

hittp:/parwrw harackobama.com/lasues/

3 Barsck Obama - Wikipedia, the free encyclopedia % &8 &

s 4.8 niweuaasdeyaluenms luninemsienudsaiu

A A 1 . 9 9 A o da 1 ] g
BN UNIANIY (Topics) ﬁu']ﬂﬂﬂ'lu1]'3']11'8i]giuﬁﬂ\ﬁ'lﬂﬂTﬁNﬁaWﬁﬂﬂgﬂ131UﬂQNuu

WUAAS A931UN 4.9

& webh Search Result Clustering System (szuu:‘fmnﬁuuanﬁsﬁuﬁuﬁwawﬁmm%xﬁm b] !

[
S
|

lobama

 Search [i5a®

F-

Download | 200 results 200 results (%),

§ All Topics (200 r '- CiustEr Obama and Joe Blden wnh 17 dacuments (cearch er more hke thlg)
: &% Barack Obama (93) I 2 Barack Obama and Joe Biden: The Change Wa Need | Policy Issue: ek
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