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[Abstract] The rapid development of location-based services and applications such as mobile social networks leads to
the explosive growth of the scale of spatiotemporal data stream, which requires the underlying data storage system to
support high-throughput trajectory data insertion and low-latency query under space and time constraints. However, the
existing data storage schemes such as HBase fail to meet the requirements due to the high index update overhead.
According to the application characteristics of spatiotemporal data stream, this paper proposes a data stream memory
index and storage method. According to the key value and time range, the tuple of historical and incremental data is
physically partitioned, which is written into memory in the form of template B+ tree, and an index is built to enhance
the ability of fast writing and query. At the same time, the data is compressed to improve the index efficiency.On this
basis, the multi-level index is adopted to decompose the complex query into sub-queries that can be independently
processed according to the datadpartition. Experimental results show that under different data insertion and query
conditions, the proposed method outperforms traditional HBase, WaterWheel and other methods in terms of data storage
performance and query efficiency.
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Fig.4 Index compression performance of different methods under different conditions
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Fig.6 Performance comparison of two models for

secondary index queries in different time ranges
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Fig.8 Query performance comparison of three models under different time range and key selection rate
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