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Abstract

Recently NAND flash memory has been found to be the primary cause of low

performance in the smart device. NAND flash memory is different from each other the execution

time of I/O operations that flash file system is required. Therefore, it is necessary to compare

and analyze the flash file system I/O performance for the efficient I/O on smart device. In this

paper,

it was tested and analyzing the I/O performance of the YAFFS2,

JFFS2, UBIFS.

Experimental results most read I/O performance is good, but the writing I/O performance is not

good. For UBIFS, showed a more good I/O performance compared to other flash file system.
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Table 1. I/O Performance of SD Cards

/0 Performance(MB/s)
Speed

SD Card Class | Sea Seq | Rand | Rand

Write | Read | Write | Read
Transcend 2 4.35] 13.62 1.38 2.92
RiData 2 5.86| 11.51 0.03 2.76
Sandisk 4 4.93 8.44 0.67 0.73
Kingston 4 4.56 9.84 0.01 1.94
Wintec 6 9.91| 13.38 0.01 3.82
A-Data 6 8.93| 13.49 0.01 3.64
Patriot 10 8.83| 13.38 0.01 3.72
PNY 10 10.28| 14.02 0.01 3.95
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Table 2. Hardware Specification

Spec Description
oS Embedded Linux Kernel 2.6.32.9
CPU S5PV210 ARM Cortex A8 1GHz AP
Memory |Mobile DDR2 512Mbyte
Flash SLC NAND Flash 256Mbyte
e 7" Display, Audio, USB2.0, UART
Ethernet Controller

Aol ALg38H= NAND Z#A] vzl el whg]
XL Bootloader, Kernel, Rootfs 3712 Y-+
, UBIFS =} *]*E“‘)ﬂ AF2-E Rootfsoll &=
mtdzoﬂ sttt & 32 NAND ZEA] d
wale] e o) g Zéﬂ% ERd o
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Table 3. Partition of NAND Flash Memory

Partition Area Size Memory Address
mtdO | bootloader | 0.5MB | 00000000~00080000
mtd1 Kernel 3.5MB | 00080001~00400000
mtd2 Rootfs | 252MB| 00400001~10000000
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Table 4. Experiment Data

@ e

Experiment Data
Sequential Read, Random Read
Seq Write, Seq Retry Write, Rand Write
4K, 8K, 16K, 32K, 64K, 128K
1M, 2M, 4M, 8M, 16M, 32M, 64M

Item
Read 1/0
Write 1/0

Page
File Size
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Table 5. Module Size by Flash File System

File System Module Module Size

YAFFS2 yaffs.ko 1,136K
JFFS2 jffs2.ko 1,928K
UBIFS+ UBI | ubifs.ko, ubi.ko| 2,628K+ 1,252K

E 6. FAA A AsEE vwe g

Table 6. Memory Usage by Flash File System

File System Using Remaining Cache
Before Mount| 10,620K | 299,120K | 4,520K
YAFFS2 12,336K | 297,404K | 5,680K
JFFS2 13,516K | 296,224K | 6,472K
UBIFS 17,262K | 292,448K | 9,124K
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Table 7. Average of Total File System I/O

File Seq Rand Seq Rand
System | Read | Read | Wrte | Write
YAFFS2 | 675.82| 674.63| 12.20| 12.30| 277.47
JFFS2 630.35| 597.78| 67.67| 64.88|286.54
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