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Performance Analysis of K-set Flash Memory Management
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Abstract In this paper, according to characteristics of flash memory, a memory recycling method is proposed in order
to decrease the necessary cost preventing performance degradation at the same time. In order to optimize the
demanding costs, the new approach partitions the search space of flash memory segments into K segment groups. A
method for memory space allocation, in addition, is proposed in order to satisfy the goal of even wearing over the total
memory space. The optimized configuration of the proposed method is achieved through experiments. The fact that the
newly proposed methods outperform the existing approaches regarding cost and performance is evaluated by
simulations. Furthermore the experimental results demonstrate that the memory allocation method affects even wearing
in great deal.
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Table 1. Flash Memory Feature Values

E4 S
227 A7 120~250 nanosec
BE 71 A7 6~8 microsec/byte
BE R7) A7+ 0.4~0.6 sec
B2 A7 A7} 0.6~0.8 sec
A2HE A7 64/128 Kbytes

AIHE &A e 10,000~1,000,000
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Table 2. Segment Header Structure
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In Used Flag HIIHES 2AGA] o3
Starting Block Aaee] M 22
Ending Block AIHES nA et BEE HF
Valid Blocks NIHEY F3 B2 AL
FirstFreeBlock | M HES AW 8 EEHS
Table 3. Block Information
Aol TR
LBlock No S =g EFHE
Timestamp oA 2 @ F o) &5 ATt
Updates #7918 98] A8 8 05
In Used Flag AL o B
Invalid Flag A5 FE3 AR

Table 4.. Selection of Cleaning/Free Segment and K-set
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