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(Exploiting On—chip Registers to Reduce the Garbage
Collection Overhead for NAND Flash—based Storage Systems)
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Abstract : NAND flash memory is widely used as storage devices for many embedded systems.
However, due to its erase—before-write feature, NAND flash-based storage systems should
support an efficient garbage collection to achieve the high I/O performance. In this paper, we
propose a new garbage collection technique that exploits an on-chip register to reduce the
garbage collection overhead, improving the I/O performance. By effectively using an on-chip
register within a NAND flash chip, our technique reduces data transfer times between a NAND
flash chip and a host system dramatically that account for a significant portion of the garbage
collection. The experimental results show that the proposed technique can reduce the garbage
collection overhead up to 41% under a variety of benchmarks as well as realistic workloads.
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