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A distributed storage scheme for Big spatio-temporal data

Zhong Yungin* ™ ,Fang Jinyun" ,Zhao Xiaofang "
(* Tnstitute of Computing Technology , Chinese Academy of Sciences, Beijing 100190 )
(™ University of Chinese Academy of Sciences,Beijing 100190)
Abstract

A novel scheme for distributed spatio-temporal data storage based on the Hadoop cloud platform is proposed to
solve the storage bottleneck problems of current main spatio-temporal data storage methods such as low efficiency in
online geospatial applications and service interruption. The scheme has three significant mechanisms. Firstly , an effi-
cient data partitioning and placement approach is introduced to distribute big data across cluster nodes evenly and to
guarantee load balancing. Secondly,a spatio-temporal data object reorganization approach is adopted to improve the
geographic proximity and to meet the access patterns of geospatial applications. Thirdly,a distributed hotspot object
caching approach for frequently accessed spatio-temporal data is used to reduce disk 170 access latency. The exH-
DFS,an intermidiate prototype system based on the Hadoop cloud platform for distrilouted spatio-temporal data stor-
age ,was designed and implemented by using the new scheme. The results of the comprehensive experiments show
that the extHDFS outperforms the comparisons and thus it could meet the storage requirements of data-intensive geo-
spatial applications.

Key Words: cloud platform, spatial application, data management, spatio-temporal data storage , spatio-temporal

index , spatio-temporal data caching
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