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[Abstract]

In this paper, we propose to solve the problem of increasing system memory usage due to an
increase in the number of mapping information management when using a NAND flash memory-based
storage device in an existing sector-based file system. The proposed technique is to store only mapping
information in page units based on index blocks and manage them in block units. To this end, the
proposed technique uses a sequential offset for storing and managing a plurality of mapping information
in one page in a small block, and a reverse offset for a spare page corresponding to a change in
mapping information in the block. Through this, the proposed technique has the advantage that the
number of block-unit deletions is less than that of the existing technique, and the system memory usage

required for mapping information management is low. Reduced by about 32%.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 FTL(Flash Translation Layer)

FTL(Flash Translation Layer)2 Z4 APAtE|o]E-ut
JhIRZAA 9 ole e §E8} 7] olelolw AlAH of
Aol e B17)% 5 We Zap] ulwe] 7] AR
AME A WAISHE Rt BHIE siEst BeAQl AR
2 st WAAO] 7|58 ndksht ¥k or FTLE
e SfAl tlwa] 7|9 AR Yol Eed AEE
2] Aol &xfsio} FILE 54 AMelol2 23 L #ejg
9ysh AESeio] TIE AR} RS ALGIIC

I'll'_o,l-:r

o o
ot oo

S~

‘ File System

‘ Block Device Driver

FTL(Flash Translation Layer)

‘ STL(Sector Translation) ‘

‘ BML(Block Management) ‘
RAM
‘ LLD(Low Level Driver) ‘
SiwW
HW ‘ NAND Flash Device ‘

Fig. 1. Overview of FTL
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Fig. 2. Log Block Mapping Scheme
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III. The Proposed Scheme

1. Overall operation structure of the proposed
technique
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3. Reverse offsets map table
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5. Writing of the proposed technique
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Fig. 6. Writing process in the proposed technique
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6. Index block Merge of the proposed
technique
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Fig. 8. Block copy of the proposed technique
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IV. Experimental
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1. Experimental environment and Trace file spec

Table 1. 1Gb NAND Flash
Organization

Large-Block Array

Total capacity 4GB
Block count 4096
Page count per block 64
Page size 2KB
Erase time 2ms
Write time 5.20MB/s
Read time 16.13MB/s
Table 2. 1Gb NAND Flash Small-Block Array
Organization
Total capacity 1GB
Block count 8192
Page count per block 32
Page size 512byte
Erase time 2ms
Write time 2.33MB/s
Read time 12.65MB/s
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2. Experimental environment and Trace file
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3. Block generation experiment result
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Fig. 9. Block generation when applying the log block
technique
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g. 11. Block creation when applying the proposed
technique.
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