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Efficient Skyline Query Processing of Massive Data Based on Map-Reduce
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Abstract  Recently, Skyline query has been a research hot of Database and Information Retriev-
al. In addition, the amount of data for collecting and using by human is developing at an astonish-
ing speed. Therefore, how to process Skyline query of massive data is an urgent problem. Map-
Reduce is a new parallel programming model that processes vast number of data on large clusters
with easy deployment. As a parallel programming model, Map-Reduce is suit for solving Skyline
query of massive data. This paper resolves the problem of processing Skyline query of massive da-
ta on Map-Reduce framework. A straightforward implementation of Skyline query on Map-Re-
duce needs to scan all the candidate results before obtaining the final results. However, when the
amount of final results is much smaller than the original data, there is a waste of processing un-
necessary results on Map-Reduce framework. Consequently, in this paper, a series of efficient
Skyline query algorithms and optimization have been proposed to prune the unpromising results
effectively and enhance the performance of processing Skyline query of massive data on Map-Re-
duce. Our extensive experiments are built on top of Hadoop platform, an open-source implemen-
tation of Map-Reduce framework. The experiment results demonstrate that our algorithms have

high efficiency, accuracy and scalability.
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Background

Recently, Skyline query has been a research hot of Data-
base and Information Retrieval. It is widely used in multi-ob-
jective decision making and data visualization. With the rapid
increase of the amount of data for collecting and using by hu-
man, how to process Skyline query of massive data is becom-
ing an urgent problem. The existing research on it is very
rare. Although recent Skyline query algorithms are suit for
centralized and distributed environment, the query perform-
ance reduces when processing Skyline query of massive data.
Map-Reduce is a new parallel programming model that proces-
ses vast number of data on large clusters with easy deploy-
ment. Therefore, Map-Reduce can be used to solve Skyline
query. In this paper, we aim at resolving the problem of pro-
cessing Skyline query of massive data by Map-Reduce frame-
work.

A straightforward implementation of Skyline query on
Map-Reduce needs to scan all the candidate results before ob-
taining the final results. However, when the amount of final
results is much smaller than the original data, there is a waste
of processing unnecessary results on Map-Reduce. In this pa-
per. a series efficient Skyline query algorithms. Lazy Skyline
Query Algorithm, Eager Skyline Query Algorithm, Hybrid
Skyline Query Algorithm, have been proposed to prune the
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unpromising results effectively and enhance the performance of
query processing effectively. The main idea of the three algo-
rithms is that we prune the output of Mappers by generating
global filter values. so as to decrease the input of Reducer.
The principle of Lazy Skyline Query Algorithm is that the
Master node generates a global filter value after all Mappers
completing. The main principle of Eager Skyline Query Algo-
rithm is that after one Mapper completing, the Master node
generates a filter value used to prune the output of this Map-
per. Hybrid Skyline Query Algorithm is a combination of the
above two algorithms. The Master node waits for a time inter-
val and then generates a filter value. In addition, we propose
an optimization, Prepositive Skyline Query Algorithm, to
prune the input of Mappers in their initial phase and enhance
the performance of processing Skyline query dramatically. Our
Skyline query algorithms are efficient, scalable and available.
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No. N090304007. Our research achievements can enhance the

performance of processing Skyline query of massive data.



