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Abstract The column-oriented database storage is a very advanced model for large-volume data transactions 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 data warehouse systems,
column-oriented storage has become a more proper model because of its superior read performance. Recently, solid state
drive using flash memory is largely recognized as the preferred storage media for high-speed data analysis systems.
In this research, we propose a new transaction recovery scheme for a column-oriented database environment which is
based on a flash media file system. We improved traditional shadow paging schemes by reusing old data pages which
are supposed to be invalidated in the course of writing a new data page in the flash file system environment. In order
to reuse these data pages, we exploit reused shadow list structure in our column-oriented shadow recovery(CoSR)
scheme. CoSR scheme minimizes the additional storage overhead for keeping shadow pages and minimizes the 1/O
performance degradation caused by column data compression of traditional recovery schemes. Based on the results of
the performance evaluation, we conclude that CoSR outperforms the traditional schemes by 17%.

Key Words : column-oriented database system, database recovery, flash memory, reused shadow list
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Fig. 1. Flash-based Column-Oriented Database
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