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Abstract As the Internet is growing, the use of XML which is a standard of semi-structured
document is increasing. Therefore, there are on going works about integration and retrieval of XML
documents. However, the basis of efficient integration and retrieval of documents is to cluster XML
documents with similar structure. The conventional XML clustering approaches use the hierarchical
clustering algorithm that produces the demanded number of clusters through repeated merge, but it
have some problems that it is difficult to compute the similarity between XML documents and it costs
much time to compare similarity repeatedly. In order to address this problem, we use clustering
algorithm for transactional data that is scale for large size of data. In this paper we use common
structures from XML documents that don’t have DTD or schema. In order to use common structures
of XML document, we extract representative structures by decomposing the structure from a tree
model expressing the XML document, and we perform clustering with the extracted structure. Besides,
we show efficiency of proposed method by comparing and analyzing with the previous method.
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<movie>
<title>King Kong</title>
<year>1933</year>
<actor>
<name>
<first_name>Fay</first_name>
<last_name>Wray</last_name>
</name>
</actor>
</movie>

<actor>

<name>
<first_name>Fay</first_name>
<last_name>Wray</last_name>

</name>

<movie>
<title>King Kong</title>
<year>1933</year>

</movie>

</actor>

(a) movie.xml

(b) actor.xml
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mX_path, <{book}. {title}> <{1}, {2}>
mX_path, <{book/genres}. {genre, genre}> <{1/3}, {4.4}>
mX_path, <{book/author/name}, {first_name, last_name}> <{1/5/6}. {8.9}>
mX_path, <{book/author}, {phone}> <{1/5} {7}
mX_pathg <{book/publisher}, {name}> <{1/10}, {6}>
mX_pathg <{book/publisher/address?}, {street, city}> <{1/10/11}, {12.13}>
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Algorithm mX_path_FrequentSearch
Input: PrefixPath sequences database X of mX path in an XML document(X_Docy),
the minimum support threshold min_sup(the total number. of mX paths in a
document * minimum_support © (0 < © < 1))
Output: the complete set of frequent path Fp;
/* PrefixPath sequenceZ2H ¥ W 72 & /
1. Find the set of frequent paths Fp; in the set of PrefixPath sequence which is a part of
each mX_path
- call PrefixSpanX(<>, 0, X)
/* ContentNodeZ &3 NE T FF +/
2. Find the set of frequent paths Fp; considering the ContentNode of each mX_path
for each ContentNode in each mX_path
if the number of ContentNode = min_sup
if the number of the same name of ContentNode = min_sup
the mX_path including ContentNode is included in the set of Fp;
else

the only PrefixPath, mX_path excluding ContentNode, is included in the set of Fp;

Subroutine PrefixSpanX(a, /, X/a)
Parameter: g’ a sequential pattern; £ the length of @ X/a : the a-projected database
output: the complete set of sequential patterns Fp;
/*a-projected databasel W' HE Y Fx ZAolE F/ANINEA & TFHI
e Dl=E ke
1. Scan X/a once, find the set of frequent items b such that //81% 32 p &4y
~ b can be added to the last element of a to form a sequential pattern
- <b> can be appended to a to form a sequential pattern
2. for each frequent item b /N1'% FE S 7|E HWF AA oo F7HAH
~- append it to a to form a sequential pattern a’
- output sequential pattern a’ /A% FZ p7} F7tE A2ZE 0E JAE o A
3. for each a’
- construct a-projected database X&' /E AY o F TsE dHold Y A
- call PrefixSpanX(a} /+1, X/a) //E Hele] do|E F7AA v1g dd 7z B4
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B Insert transaction t
extract representative structure using
sequence pattern mining;
while not end of the existing cluster and
p_Allo(C) >= w; //(w1=0.2)
find a cluster(C;) maximizing Diff Gain(C);
find a cluster(C;) maximizing p_Allo(C);
if new cluster Gain((Cx) > Diff_Gain(Cy)
if p_Allo(Cy) >= wz // (w2=0.5)
allocate t to an existing cluster C;;
else allocate t to an new cluster Ci;
else allocate t to an existing cluster Ci;
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