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Abstract Traditional databases exploit a record-based model, where the attributes of a record are placed contiguously
in a slow hard disk to achieve high performance. On the other hand, for read-intensive data analysis systems, the
column-based compressed database has become a proper model because of its superior read performance. Currently,
flash memory SSD is largely recognized as the preferred storage media for high-speed analysis systems.

This paper introduces a compressed column-storage model and proposes a new index and its data management scheme
for a high-capacity data warehouse system. The proposed index management scheme is based on the asymmetric index
duplication and achieves superior search performance using the master index and compact index, particularly for large
read-mostly databases.

In addition, the data management scheme contributes to the read performance and high reliability by compressing the
related columns and replicating them in two mirrored SSD. Based on the results of the performance evaluation under
the high workload conditions, the data management scheme outperforms the traditional scheme in terms of the search
throughput and response time.

Keywords : Compressed database, Asymmetric index duplication, Tree index search, Flash memory
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Table 1. A capacity planning of index node

Node Type Level nodes keys pointers
root 0 1 22 23
internal 1 23 506 529
internal 2 529 11,638 12,167
leaf 3 12,167 279,841 279,841
All 12,720 292,007 292,560
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