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Efficient XML Keyword Query Refinement with Meaningful Results Generation

Huang Jing, Lu Jiaheng, and Meng Xiaofeng
(School of Information, Renmin University of China, Beijing 100872)

Abstract search method provides users with a friendly way to query XML data, but a user s keyword
query may often be an imperfect description of their intention. Even when the information need is well
described, a search engine may not be able to return the results matching the query as stated. T he
task of refining the user s original query is first defined to achieve better result quality as the problem
of keyword query refinement in XM L keyword search, and guidelines are designed to decide whether
query refinement is necessary. Four refinement operations are defined, namely term deletion,
merging, split and substitution. Since there may be more than one query refinement candidates, the
definition of refinement cost is proposed, whic, h is used as a measure of semantic distance between
the original query and refined query, and also proposed is a dynamic programming solution to compute
the refinement cost. In order to achieve the goal of finding the best refined queries and generate their
assoclated results within a one time node list scan, a stack-based algorithm is proposed, followed by a
generalized partitiorbased optimization, which improves the efficiency a lot. Finally, extensive

experiments have been done to show efficiency and effectiveness of the query refinement approach.
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Table 1 Examples of Query Refinement
1
Original Query Refined Query
Q1:1R, 2003, Mike RQ;: information retrieval, 2003, Mike
(> : Mike, publication R Q: Mike, publications
Qs: database, paper RQs: database, inproceedings
Q4: XM L, John, 2003 RQ4: XML, John
Qs: hobby, news, paper R Qs: hobby, newspaper
Qs: on, line, data, base R Qs online, database
5 >
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Gwhile(Si Z @) or (stack Z D) do

vs= getSmallestNode();

p= lca( stack,vs);

while( stack. size> p. length) do
entry= stack.pop();
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for( i=1to m) do
if(entry. keyword[i]= = true)
then
k[i]= tempR;
stack. top. keywords[i]= true;
endif
endfor
temp R. cost= ref ineCost( (. tempR);
if (tempR. cost Sresult. cost) then
add{tempR, entry} into result;
RQ. cost= tempR. cost;
endif

endif

end while

for(j= p, length to vs. length) do
stack. push (vs[p ], vs[ length] );

endfor
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end while
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, @ pis= getDocPartitionl D(vs);
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Table 2 Sample Query Refinement on SIGMOD Record
2 SIGMOD Record

id Original Query Refined Query Re.sult
Size
Q1 data, base, codd database, codd 2
Q> data, mining, jia, wei, han data, mining, han, jiawei 3
Q3 paper, net, work article, netw ork 6
Qs real, time, systems real time, systems 9
Qs keyword, search, database, search, database 11
rank
Qs ad, hoc, article article, ad, hoc 1

Table 3 Sample Query Refinement on DBLP

3 DBLP
. o . Result
id Original Query Refined Query .
Size
Q7 xml, model, 1995, view model, 1995, view 3
xm 1, model, view 1
Qs data, mining, 2006, jia, wei, data, mining, han, jiawei 14
han
Q9 paper, net, work, 1990 article, network, 1990 59
inproceedings, network, 1990 88
Q10 fulltext, search search, full, text 4
Q11 keyword, search, rank, xml keyword, search, xml 2
Q12 refinement, keyword, search, keyword, search 9
R
keyword, refinement 5
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As XM L is gradually becoming the standard in exchanging and representing data, effective and efficient methods to query
XML data has become an increasingly important problem. XQuery can convey complex semantics meanings and therefore
retrieve precisely the desired results. However, in order to write the right query, the user should know the underlying data
schema and master the complex query syntax. Keyword search enables users to easily access XML data without the need to
learn a structured query language and to study complex data schemas. So keyword search over XM L data has attracted a lot of
research efforts. However, no existing work has touched the field of automatic query refinement for XML keyword search yet.
In this paper, we first define the problem of keyword query refinement in XML keyword search, in which four refinement
operations are defined, namely term deletion, merging, split and substitution. In order to achieve the goal of finding the best
refined queries and generating their associated results within a one time node lists scan, we propose a stack based algorithm,

follow ed by a partitiomr based opt imization.



