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Abstract In recent years, flash memory-based storage devices have been widely used in a variety of
applications. However, the physical characteristics of flash memory make it impossible to update
in-place; when modifying data, the block must first be erased before new data can be written. This
makes it essential to have FTL (flash translation layer) that manages the mapping between logical and
physical addresses. Currently, the most common FTL method is the page mapping technique. While
page mapping provides high performance, the memory overhead of maintaining mapping information
in large storage devices is becoming a serious issue. An alternative is block mapping, which can reduce
memory overhead by maintaining relatively small mapping information. However, despite its advantage
of low memory usage, block mapping suffers from performance degradation due to frequent write/erase
operations. In this work, we propose an improved block mapping technique that batches pages together
in a buffer. The proposed method improves the problem of excessive write/erase operations in
traditional block mapping by utilizing the locality of the access pattern to collect related pages into a
small block buffer and process them in blocks. At the same time, it also solves the memory overhead
problem by significantly reducing the mapping table size. Finally, we verify through experiments that
the proposed method can effectively reduce the performance gap with page mapping techniques.

Key Words : NAND Flash Memory, Flash Translation Layer, Block Mapping Method, Page Mapping
Method, Large Capacity Storage

This paper was supported by 2025 Baekseok University Research Fund
"WAIKK} : 0]&4 (hyunseob@bu.ac.kr)
Y 20254 078 1Y +3 20254 088 06Y HAIAEY 20259 08 15¢



72  ANESQIEHUE=E=EX H113 M4s, 2025

1. M2

ZA] wze] 7|8k AR (flash memory based
storage devices)= 7]&£9 Jl= gAd EglolH
(HDD, hard disk drive)E tiAlsle] AFE A|2H9
T2 AR AR AL Fa gick 53] SSD (solid
state drive)t -2 NAND ZA] #|&te] 7|8k A7%4
A 22 A2 &5, ¥ A8 4d], I 39 Y
T4 59 FHo= Hlolg AlE, 7iQlE HFH, T2
Y 717] 5 ohgRt Eofoll A ARSI Stk E2fiAl
HEd s 71E9 27| gad AR} g AR
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= 17g0] "esly] wiZoltt. o]gt §4 wiZel &
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address)?} &8]%] F4(physical address) 7+9] w3
< &5k FTL(flash translation layer)[5, 615 AR
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Y(block mapping) 7I¥[7, 81¥ Ho]A] ©fl(page
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ojx] &= &5 wEe] WRHoE W2 3149
201 /X Q7] FAto] WAYSTh= T3] Qloh. whebA] 7]
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Al =24 mo]R] Haet F2|4 Ho]A] HE 7Ho]
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AH(GC, garbage collection)[11, 121 7Fs3Hl
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), AYFA Y &Fo] F7IERE AARE 5 A6kt
HE 3715 gt A o 22220 v 7139
A7t B Q5
2 A e SHAl WEE Z1e AR oA
g Ik QHIEE A0 & £o]7] flsf Ho]A]
2 d&A ] (batch processing)[13, 1415t
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[Fig. 1] Block Mapping Method
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