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Aggregate Keyword Queries on Hierarchy Relational Databases

HU Hao HE Zhen-Ying
(School of Computer Science s Fudan University, Shanghai 200433)

Abstract Keyword search (KWS) has been well accepted as a proven, user-friendly way to re-
trieve information, and recently applied successfully on relational databases. Today, this tech-
nique allows users to find pieces of information without having to compose complicated SQL que-
ries. However, almost all the existing approaches focus on finding joined tuples matching a set of
keywords and return the results as joining networks of tuples. In order to feed back the user more
relative information, this paper formulates an expanding version of existing system to answer ag-
gregate keyword queries over hierarchical relational databases in which the value of a specific at-
tribute is organized in hierarchical structure. This version retrieves information in the form of
MaxLMC(Max-Lowest hierarchy Minimum Coverage aggregate, which consists of tuples more
similar and closer to each other) under the conduct of the above hierarchical structure. A Naive
algorithm is proposed to obtain MaxI.LMC and its enhancement is designed to reduce the system’s
responding time. Meanwhile, recognized that the number of returned answer might be extremely
large in practical, we defined and studied the problem of effective exploration of large sets of ag-
gregating tuples: summarization, a technique which has been applied to help the user find diverse
aggregating tuples, thus can be used to improve the user experience. An extensive empirical eval-
uation using both real data sets and synthetic data sets is reported to verify the effectiveness and

the efficiency of our methods.
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Hik 3.

A : MaxLMC(S,Q) ={S,,S,,--+.S,}

Wk g 1

1. I=empty
Let Sy be the largest set in MaxLMC(S.Q)
remove S,.. from Max[LMC(S,Q)

I=TU S,

5. iteration=20

6. While iteration<_k do

7. Suw=Mazgeyoines.o (IUS)
8

9

Greedy Summary.

1 > w Do

remove S,., from MaxLMC(S,Q)

I=TU S«
10. iteration-+-

11. return I
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Background

Answering aggregate keyword queries on relational data-
bases is a novel problem motivated these years, and has been
well studied. This paper tackle aggregate keyword search
problem under the consideration of there being relational da-
tabases in which the value of a specific attribute is organized
in hierarchical structure. With the conduct of this hierarchi-
cal structure, we redefined the results for a given keyword

called MaxLMC. MaxLMC takes both traditional

keyword answers and new feature introduced by new scenario

query,

in this paper into account. Based on these definitions, we
propose two algorithms to effectively compute answers called
Group-by Based method and Sequentially Joining method.
The latter is a enhanced version of the former method since it
takes full advantage of hierarchical structure in processing.
Recognized that the number of returned answer might be ex-
tremely large in practical, we defined and studied the problem
of effective exploration of large sets of aggregating tuples,

called summarization. It is a technique which has been ap-

This

problem is a instance of a known maximum k-set cover prob-

plied to help the user find diverse aggregating tuples.

lem which is NP complete. A classical greedy algorithm was
introduced to tackle this problem, and with the feature of our
aggregate keyword search, three pruning method was pro-
posed to improve the efficiency of current greedy algorithm.
Experiment using both real data sets and synthetic data sets
is reported to verify the effectiveness and the efficiency of an-
swering aggregate keyword search and our summarization
method.
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