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Abstract  The column-oriented database storage is a very advanced model for large-volume data analysis
systems because of its superior I/O performance. Traditional data storages exploit row-oriented storage where the
attributes of a record are placed contiguously in hard disk for fast write operations. However, for search-mostly
datawarehouse systems, column-oriented storage has become a more proper model because of its superior read
performance. Recently, solid state drive using MLC flash memory is largely recognized as the preferred storage
media for high-speed data analysis systems.

In this paper, we introduce fast column-oriented data storage model and then propose a new storage
management scheme using a cross compressed replication for the high-speed column-oriented datawarehouse
system. Our storage management scheme which is based on two MLC SSD achieves superior performance and
reliability by the cross replication of the uncompressed segment and the compressed segment under high
workloads of CPU and I/O. Based on the results of the performance evaluation, we conclude that our storage
management scheme outperforms the traditional scheme in the respect of update throughput and response time of
the column segments.
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