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Abstract Application based on location based service (LBS) has entered the era of big data. Traditional location based
service techniques face new challenges such as scalability . performance, etc. Cloud computing technology is the basis of
big data processing and index is an important way to optimize query. Although there exist a large number of research re-
sults,as far as we know, there is no R-tree index which supports frequent updates and multi-user concurrent accesses
based on HBase. According to the above characteristics of moving objects., this paper proposed a new R-tree index which
supports frequent updates and multi-user concurrent accesses based on HBase. In this new index,the R-tree only inde-
xes the grid which contains the moving object to avoide the problem of frequent updating effectively. Furthermore, based
on the organization of HBase data rows and 1/O characteristics of data partitions,this paper reorganized the nodes and
encoded the grid cells with z-order, which reduce the read and write operations of HBase and improve the query efficien-
cy. Finally,it proposed an optimization strategy for distributed read and write locks based on Zookeeper, which improves
the throughput of new indexes. The experimental results show that the query throughput of the proposed strategy is im-
proved by 25% ~50% and the update throughput is about the same level in the case of uneven data compared with the
grid index. Compared with the index using distri-buted shared locks, the query throughput of the index using distributed
read and write locks is increased by nearly 40%.
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Flowchart of read lock and write lock algorithm based

on ZooKeeper
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