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Answering Threshold-Based Reachability Queries Over Probabilistic Graphs
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Abstract  Graph reachability queries are widely used in biological networks, social networks,
ontology networks and RDF networks. Meanwhile, data extracted from those applications is
inherently uncertain due to noise, incompleteness and inaccuracy, and traditional certain reach-
ability queries cannot effectively express semantics of such uncertain graph data. Therefore, in
this paper, the authors study the reachability queries over uncertain graphs under the probabilis-
tic semantics. Specifically, they study a threshold-based probabilistic reachability (T-PR) query
over an uncertain graph using the possible world semantics (called probabilistic graph). Firstly,
to avoid enumerating all possible worlds, the authors propose a basic algorithm that can exactly
compute T-PR query. To further speed up the basic algorithm, they develop three improved
approaches, that is, u-event bounds, isomorphic graph reduction, and disjoint path/cut set
bounds. Moreover, the authors combine the three improved algorithms into one entire algorithm.
Finally, they have verified the effectiveness of the proposed solutions for T-PR queries through

extensive experiments on real probabilistic graph datasets.
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Background
Efficiently answering reachability queries against very growing realization that in addition to storing and processing
large graphs is becoming an increasingly important research uncertain data such as KNN query, range query, top-k query
topic driven by many emerging real world applications, such and skyline query. There also exists several advanced algo-
as biological networks, social networks, ontologies, XML rithms to analyze uncertain data, e. g. , clustering uncertain
and RDF databases. However, data extracted from those ap- data and finding frequent items within uncertain data. For
plications is inherently uncertain due to noise, incompleteness uncertain graph databases, the existing works have proposed
and inaccuracy, and many works have been proposed to study algorithms for mining frequent subgraphs patterns and find-
uncertain RDF and XML databases. Therefore, it is impor- ing top-k patterns from uncertain graphs. This paper focuses
tant and necessary to efficiently process reachability queries on processing uncertain reachability queries that are not only
over graph data with uncertainty. common on uncertain graph databases, but also serve as fun-
The topics on managing uncertain data are very hot now- damental operations for many other uncertain graph queries.
adays, and there have been huge number of works on this This research was supported by the National Natural
topic. Initial works have focused on how to store and process Science Foundation of China (Grant No. 60773221), the 863
uncertain data within database systems, and thus how to an- Program ( Grant No. 2009AA01Z150), and National Basic

swer SQL-style queries. Subsequently, there has been a Research Program of China (Grant No. 60933001).



