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Research on implementing spatial queries based on MapReduce

Zhang Shubin™ ™ , Han Jizhong™ , Liu Zhiyong™ , Wang Kai™ ™
(* Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
(™ Graduate University of Chinese Academy of Sciences, Beijing 100190)
Abstract

In consideration of the problem that single-node spatial DBMSs have inabilities in storage, computing and scalabili-
ty, the authors designed and implemented the Meadow, a spatial vector data management system, which was built on the
distributed file system and the MapReduce framework. This paper focuses on new spatial data partitioning methods and
the duplication avoidance strategy in Meadow, and introduces some MapReduce-based algorithms for processing spatial
queries. A quantitative analysis and an argumentation are given finally. The experiment resulis show that, compared with
Oracle Spatial, parallel processing of spatial queries with MapReduce has a good performance and an approximate linear
speedup. The performance evaluation also verifies that MapReduce performs well for computing-intensive applications in
small-scale clusters.

Key words: spatial data management system, MapReduce, spatial queries, distributed system
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