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An approach to parallel processing of spatial data on clusters

Liu Xuhui* * , Han Jizhong™ , He Jin*, Han Chengde”
(* Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
(™ Graduate University of Chinese Academy of Sciences, Beijing 100190)
Abstract

This paper proposes a new approach to parallel processing of spatial data on clusters. This approach uses the dis-
tributed file system (DFS) and the MapReduce framework to exploit I/O and computing capability on clusters. Especial-
ly, the paper proposes an optimizing schema for DFS to efficiently manage massive amount of small files. The main idea
of the schema is to reduce the number of files by merging a group of small files to big ones. The experimental results show
that after adopting the schema in DFS, the writing performance and the reading performance can be improved by 6330%
and 200% respectively, while the average memory usage ratio in cluster nodes can be reduced from 55.78% to 18.36%
after adopting the schema. Furthermore, a prototype WebGIS system called Hadoop Distributed WebGIS ( HDWebGIS)
was designed and implemented based on DFS and MapReduce framework to evaluate effectiveness of the schema from sys-
tem’s perspective, the experiment results also show that HDWebGIS has a performance promotion of 78.11% after using
the schema.

Key words: WebGIS, clusters, distributed file system (DFS), MapReduce, tuning for small files
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