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Abstract  Top-£ queries in distributed databases have been studied widely in recent years. There
exists an inherent uncertainty on the data objects due to imprecise measurements and network de-
lays. In this paper, based on horizontally distributed data among peers, we propose an efficient
approach of processing uncertain top-%# queries in P2P networks. Firstly, we construct a distribu-
ted index using Quad-tree, and based on the index, propose a spatial pruning algorithm. Secondly,
we propose the upper bound of top-£ probabilistic according to the relationship between local top-
k probabilities and global top-£ probabilities. We also propose the lower bound of top-£ probabili-
ties according to the relationship between skyline probabilities and top-k probabilities. Using the
two probabilistic pruning algorithms, we can further reduce computation costs and network
overhead of top-k queries, and further reduce the number of candidate sets. Finally, we develop a
sampling algorithm to estimate top-%k probabilities of candidates. Extensive experiments are con-

ducted to verify the effectiveness and efficiency of the proposed methods.
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Background

Top-k queries retrieve the objects that best match the
user requirements by employing user-specified scoring func-
tions that result in an ordered set of objects containing the
best £ objects only. It avoids huge and overwhelming result
sets. In many applications, such as multimedia retrieval,
digital libraries, web search, and e-commerce, top-k query
becomes increased interest research. Due to increasingly dis-
tributed data appeared in many applications, an emerging
challenge is how to support top-k query processing over a
highly distributed network of collaborative computers. TA
algorithm is the most widely used in a centralized network
environment. TA algorithm steps are not fixed. It uses a
random search strategy. But it makes large costs. Three-
Phase Uniform Threshold (TPUT) that aims to prune un-
necessary data objects and it is guaranteed to be terminated in
three round-trips. Later, TPUT was improved by KLEE,
and KLEE has two variants. One requires three phases and
the other only needs two round-trips. KLEE also provides
mechanisms for trading performances with result having a
high quality. Thus KLEE can support approximate top-k re-

trievals. Most of these search methods are used in a star net-
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work. When the central node sends top-k£ query, all other
nodes can communicate directly. But in real life, more appli-
cations use a tree topology.

Currently, uncertain data query processing technologies
are proposed for centralized data management system, not
suitable for large-scale distributed system. Similarly, many
kinds of complex query processing techniques are proposed to
process certain data in P2P environment, such as Range que-
ry, Top-k query and Skyline query. Therefore, they are also
not suitable for handling uncertain data in distributed sys-
tems. Although the research of uncertain data query process-
ing is still in trial stage in P2P environment, it has attracted
internationally renowned research team’s attentions. Thus.,
combining the P2P environment and uncertain characteristics
of the data, research and development the query processing
of uncertain data in P2P environment is imperative. This re-
search was supported by the National Natural Science Funds
for Distinguish Young Scholar (grant No. 61025007 ), the
National Science Fund of China Key Program ( grant
No. 60933001).



