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Abstract Aslnternet technologies develop, an XML search engine has attracted much attention. Especially, akeyword-based
XML seach engine is expected by a naive user for its simple use. However, current XML search engines calculate similarities
of a huge number of XML elements one by one; hence it takes very long time to retrieve results related to a keyword-based
query. In this paper, we propose a top-k query method for speeding up the score calculation of XML search engines. By
reflecting relationships of elements’ similarities and an XML document structure, our method can compute the threshold for
stopping score calculations, and make use of it to improve performance of XML search engines. We have implemented our
method on our XML search engine, and examined both the query processing time and the number of elements with their
similarities calculated to verify the effectiveness of our method
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Fig.1 An XML Document Instance.
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Fig.2 A Tree Representation of an XML Document.
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Fig.3 Our XML Search Engine for XML Documents.
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min-k :=0
for scan candidates in lists of candidates
threshold: = the best possible score of the rest of candidates
min-k := the worst scores among current top-k results
if threshold < min-k
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Fig.4 The Threshold Algorithm.

3. Joonoo
oo0oXMLOOOOOOOOODOOOOOOOOOOOO
goooooooooooboooooobooooooobooooo,
goobooooooooooooboooooooo.ooo,
000 kOODOOOO0ooOoOooooooooooooooo
00000000 top-kquery DOOOOOOOOOOOOOO
O00OOtop-kquery DD O OO0 OOOOOODOOOOOOO
og.

31 0000000000
000000000 qUO000D0 kOOOoooooooo
oo0oOOooooOo.0poooooOoOoOoOOobOOoOOoOkOoOOO
O0o0ooO0o0oO0oooo0ooooooUoOoo kooO
Ooo0oO0oOoOoOooOoOmnkOOOOODOOOOOOOOO
gboobooobooobooobooocoooboooooooo
O thresholdOOOOO.00000OOthresholdD OOOOO
gbooboooboobooobooocooobooobooobooo
O00000000.0000OthresholdT mn-kOOOOO
threshold DO 0000000000000 O0O0OOOOOOO
gooooobooooboboooobooooooooooooo
O0000000000O0000000. 0000 thresholdO
gobooooobooooboboooobooooooooooooo
gobooooboooobooobooooboooooog.
cooooXMLOOOoOooooOOoOoooooOOooooooo
gobooooboooobooooboooooooooooooo
O0oO0o0oooUuoOoUooOooooooooa threshold
oooog.

4 0O0OO0OOOO
0000000000000 00oooon thresholdd O
ocooooxXxMLOOODOOOOOOOOOOOOOOOOO
ocooooo.ooooXMLOOOO0OO0OO0O0O0O0O0O0O0O0OO
gooooooooooooobooooooobobooooooo
gobooboooocobodooocoboooo.oobooboooobo
goooboooboobooboboo.ooobooooooDo

gooooooooooooooooooobooOoobooooon.
4.1 0000000
gobooobooooboooooooobbooobooooo

0000000000000000000000000000
0ooooo

00 1(@O0o0o0o0oo0)

00 XMLOOD DOOOOOmMOOOO D"OOOOO



- FERUEAHEShTOVENESR
- BREASRHEShIER

++ stop-context

"?;m) T (i

R/ — r;A"r';;j"" &ﬁ$$£

o5 0oooooo
Fig.5 Composed Node Set.
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Fig.6 Composed Node Set Reflecting a Depth.
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Fig.7 The Flow Processsing in our System.
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for(di(i=1,2,...,n))
newdocument;

maxdepth := the maximum depth of d;
Sim(R, g) := score of the root node R of d
len_root := the token frequency of R
for (dep, from maxdepth to the depth of its root node R)
ratio = ssim:=0
for(Ci(I = 1,2,...,m) from Composed Node Set CEgep)
/* Cj is selected in ascending order of token frequency */
len := token frequency of C,
if( ('e‘}%‘“) % (SIM(R, q) — ratio = sim) < min-k )
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then goto newleve;
elseif
then
Sim(C,,q) :=score calculatation of Cy
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endif;
endfor;
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//* the above condition corresponds to computing max_child
then goto newdocument;
endif;
endfor;
endfor;
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Fig.8 The Threshold Algorithm for XML Search Engines.
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Fig.9 The Score Calculations of a Given Composed Node Set.
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Fig.10 The Score Calculations are Halted Using max_leaf.
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Fig.11 The Score Calculations of the next Composed Node Set.
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Fig.14 Query Processing Time.
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