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Design and Implementation of
an HTML Pages Modification Detector for Meta-search Engines

Sang-Wee Park'- Jeong-Seok Oh''- Sang Ho Lee''!

ABSTRACT

HTML pages in the web change at any time. It could cause to decrease the functionality of meta-search engines which provide users with
integrated results of search engines. To solve this problem, we propose an HTML pages modification detector. It utilizes information of element
positions in HTML pages and the modified Jaak Vilo algorithm. The HTML page modification detector uses patterns that represent the structure
of HTML expressions occurring repeatedly in HTML pages. An experiment is carried out to verify the correctness of the modification detector.
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I1<0;

J<0;

Set(S) « null ;

while (S.length) {
data[l] < Tokenized value in S by “<, >";
Set(S) < add datall] ;
Increase 1;

} // end while

while (Set(S).size) {
for (J = 0, J < size of data, J++) {
if (Set(c) is equals to data[]J])
Set(c).pos < Set(c)pos + J;
} // end for
} // end while
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%9 : Set(S) = { TEXT, <BR>, <img>, $}

datalil: { TEXT <BR> TEXT <BR> <Img> $}
i= 0 1 2 3 4 5

Set{TEXT).pos = {0, 2} ;

Set(<BR>).pos = {1, 3};

Set(<Img>).pos = {4} ;

Set($).pos = {5},
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{E 2 $HE Jaak Vilo €1E|EQ| AIRE

/% Set(S), Set(c), and character ¢ are caused by position
information algorithms */
while (S.length) {
if (charcater c € 9)
convert ¢ to “TEXT” in S ;
if (Set(c) < K)
c—$;
} // end while
new node < Root ; Root.char < A ;
Root.pos < (1,2,~-IS]) ;
enqueue {Q, Root) ;
while (Node < dequeue(Q)) {
foreach character ¢ € 2
Set(c) « null ;
foreach position € Node.pos
add position+1 to Set(S[position]) ; // Set(S[position] =
Set(c) in each Node.pos
foreach character ¢ € 2 such that Set(c)l = K {
NP < Root pointer
while (NP.child.size) {
if (value of NP is equals to c¢ in Q) {
delete NP in tree ;
} /7 end if
NP < Root.child ;
} // end while
while (character in Q) {
if (c is equals to character)
remove character ;
} // end while
Node.child(c) < newNode with lavel newNode.char = ¢ ;
newNode.pos < Set(c) ;
enqueue(Q, newNode) ;
} // end foreach
} // end while
return Root ;
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HTML £A :

“<HTML> <HEAD> <TITLE> Example </TITLE> </HEAD>
<BODY> This Document is example of patterns. <H1> First </H1>
<BR> <HI1> Second </H1> <BR> <HI1> Third </H1> <BR>
</BODY> </HTML>"

A Ag HTML £A :
“<HTML> <BODY> TEXT <H1> TEXT </H1> <BR> <H1> TEXT
</HI> <BR> <HI> TEXT </H1> <BR> </BODY> </HTML>"

A AH BAE g (2" Dol veue 2AE AR
TZ T EFE ol & HHE THIY <zl wHE 3
FE 308 gk #A4E SE Y¥or sto 29 Ea HF

Set(S)E AAS @ F 4 EAY AA AEE T

8 219 S = “CHTML> <BODY> TEXT <H1> TEXT </H1>
<BR> <H1> TEXT </Hl> <BR> <H1> TEXT </H1> <BR>
</BODY> </HTML>$" ;

28 22 IF Set(S) = {(KHTML>, <BODY>, TEXT, <H1>,
</H1>, <BR>, </BODY>, </HTML>, $}

datali] - {(<KHTML <BODY> TEXT <HI> <TEXT> <HI> <BR> <HI> -$}
i= 0 1 2 3 4 5 6 7 -1

Set(<HTML>).pos = {0} ;
Set(<BODY>).pos = {1} ;
</BODY>, </HTML>, $
Set(TEXT).pos =12, 4, 8, 12} ;
Set(<H1>).pos = {3, 7, 11},
Set(</H1>).pos = {5, 9, 13} ;
Set(<BR>).pos = {6, 10, 14} ;
Set(</BODY>).pos = {15} ;
Set(</HTML>).pos = {16} ;
Set($).pos = {17} ;
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Root
dequeve () Status of queue Root
l TEXT | <> I <H1> | <BR> | TEXT
Status of queue 1) @
dequeue
Root

Root

Status of queue <BR>
: TEXT <> TEXT{%N Status of queue
HI> | My BR | <H> I ‘\l—jR> </H1>1TEXT |
dequeue £6) (4)

dequeue

Root Root
<BR> TEXT

Status of queue

TEXT Status of queue
<H1> <BR>
|</Hx>| TEXT | <BR> I <HI> Hi> | TEXT |<BR> | </H1>I

degueue

) TEXT a

‘ Delete in Tree (6)
dequeue Root Root

<BR> @, (O <sr>

Status of queue

TEXT Status of queue

Status of queue
Qv

dequeue (7) dequeue

dequeue
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