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A Buffer Architecture based on Dynamic Mapping table for Write
Performance of Solid State Disk

In-Pyo Cho" - So-Hyang Ko™ - Hoon-Mo Yang"™ - Gi-Ho Park™ - Shin-Dug Kim™"

ABSTRACT

This research is to design an effective buffer structure and its management for flash memory based high performance SSDs (Solid
State Disks). Specifically conventional SSDs tend to show asymmetrical performance in  read and /write operations, in addition to a
limited number of erase operations. To minimize the number of erase operations and write latency, the degree of interleaving levels over
multiple flash memory chips should be maximized. Thus, to increase the interleaving effect, an effective buffer structure is proposed for
the SSD with a hybrid address mapping scheme and super-block management. The proposed buffer operation is designed to provide
performance improvement and enhanced flash memory life cycle. Also its management is based on a new selection scheme to determine
random and sequential accesses, depending on execution characteristics, and a method to enhance the size of sequential access unit by
aggressive merging. Experiments show that a newly developed mapping table under the MBA is more efficient than the basic simple
management in terms of maintenance and performance. The overall performance is increased by around 35% in comparison with the basic

simple management.

Keywords : Solid State Disks, Non-Volatile Memory, Buffer Management, Interleaving, Performance Evaluation
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