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Developing a Smart Storage based on a Succinct Data Structure that Processes
Compressed Data
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Big-data are used in many text processing applications. As a result, data
access often becomes a bottleneck. This research is focused on data access reduction using a
succinct data structure and its processor architecture. The data amount is reduced to 27% using
wavelet tree based succinct data structure. In addition, memory access is reduced to 73%.
A smart storage and its processor architecture is designed based on the proposed succinct data
structure to reduce the data access. Using this storage, accelerators are designed for genome data
alignment and text data search processes. The designed system that contains accelerators and
storage is implemented using an FPGA. A speed-up of over 21 times is achieved compared to the
conventional CPU-based implementation.
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