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Abstract

In this paper, we propose a block mapping technique applicable to NAND flash memory. In order

to use the NAND flash memory with the operating system and the file system developed on the basis

of the hard disk which is mainly used in the general PC field, it is necessary to use the system

software known as the FTL (Flash Translation Layer). FTL overcomes the disadvantage of not being

able to overwrite data by using the address mapping table and solves the additional features caused

by the physical structure of NAND flash memory. In this paper, we propose a new mapping method

based on the block mapping method for efficient use of the NAND flash memory. In the case of the

proposed technique, the data modification operation is processed by using a blank page in the

existing block without using an additional block for the data modification operation,

thereby

minimizing the block unit deletion operation in the merging operation. Also, the frequency of

occurrence of the sequential write request and random write request Accordingly, by optimally

adjusting the ratio of pages for recording data in a block and pages for recording data requested for

modification,

utilization of pages in a block.

it 1S possible to optimize sequential writing and random writing by maximizing the

» Keyword: Nand Flash Memory, FTL, Garbage Collection, Mapping algorithm, Block-level mapping
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[I. Preliminaries

1. Related works

1.1 Structure of NAND flash memory
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Fig. 1.

Block structure of NAND flash memory

1.2 Characteristics of NAND flash memory
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1.3 FTL(Flash Translation Layer)
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1.4 Page-level mapping techniques
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1.5 Block unit mapping technique
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[1l. The Proposed Scheme

3.1 Operation structure and characteristics of
proposed method
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Fig. 2. Operational structure of proposed scheme
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3.2 Multiple offsets
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3.4 Block metapages
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3.5 Writing of the proposed technique
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Fig. 3. Writing of the proposed technique
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3.6 Reading of the proposed technique
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3.7 Copy of the proposed technique
Aol 8= w3 sl s A,
Xﬂoﬁltﬁ% E5 U fra oA E BT AHEe E55 U

A 2% BAE )

ri
A
S
i)
T,

LEN FEMN
Block 1 Block 5
Logical Page 0
Address 1 1=5§ 5 ¢&» 5
L 1 2 7
3 g \ 7 sequence
LEN: 00 = 0 page
Offset - 0%0 = 0 Block Map Table /}7 a
Befora offset  Aftar offset /}{/ 9
N 0 B maker
Before 1 random
At F /}{/ } page
‘0'@01 ’ 3 j/
Reverse Offset
Map Table

Fig. 6. Block copy of the proposed technique

4.1 Experimental environment and Trace file spec

Aol AREE A28 91 i5-6500, DDR3 1600MHz
4GB 222 FAE™ Centos 7.3-1611 MA2] S3AAE
ARggT AgolA AlEH A g HE ZEjA] wIE] o] A
A2 obef E1.3} 2t

Table 1. Parameter of Nand flash memory used for simulation.
Pages per block 512
Nand flash memory Page size 16KB
Block size 8192KB
A e T MR AN 84S TPYe R 2% E
Jol~& F5 A& o)A Flashsime o]-&313 o g A}
48 729 27) Hde] fAaz=e} £Ay) dde] fas
Lo AL 2529 blktraceE ol&ste] ¢171/227] HHEHE
F=5lrH12,13]



16  Journal of The Korea Society of Computer and Information

4.2 Mapping table total memory usage

= Page mapping == Block mapping
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16GB 32GB 64GB 128GB
Fig. 7. Mapping capacity to memory table memory usage
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4.3 Number of deletions per block

mm Sequential write =a Random write

25000 —
20000+
15000+

10000+

|
=
) ]
% 3
-
=
—J|
= 1 1

Erasing block

5000+

Fig. 8. Proposed technique and number of
block deletion of log block
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4.4 Number of deletions according to the number
of pages per block

15000

10000

5000

Erasing block

1
128 256 512
Pages per block

Fig. 9. Number of deletions according to
the number of pages in the block
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V. Conclusions
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