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ABSTRACT

NAND flash storage is widely used for computer systems, because of it has faster response time, lower power consumption, and
larger capacity per unit area than hard disk. However, currently used I/O scheduler in the operating system is optimized for
characteristics of the hard disk. Therefore, the conventional I/O scheduler includes the unnecessary overhead in the case of the NAND
flash storage to be applied. Particularly, when the write requests performed intensively, garbage collection is performed intensively. So,
it occurs the problem that the processing of the I/O request delay. In this paper, we propose the new I/O scheduler to solve the
problem of garbage collection performs intensively, and to optimize for NAND flash storage. In the result of performance evaluation,

proposed scheme shows an improvement the user responsiveness by reducing 1% of the average read response time and 78% of the

maximum response time.

Keywords : NAND Flash Storage, User Responsiveness,

I/O Scheduler, Vertical Optimization
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while (/0 8%)
=2 ARk A
if (/O 83 0] F7]0¥) {
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) 7 EE 5 27 55 )

else
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end while
Algorithm 2. I/O 7 A® daz|&
while (true)
if (571 9 A9 37 AF ojilola, e A2 /O 77t
AoH) {
/% default = 3 #/
Al Aeld A2~ VO Fo] v ZRAX /O 75
vz o fF2 A4, 7] 7o A8 Sy
if (atopdel obel) {Lae]F 3 F4; return;})
if (ME7] /O #7F A2H) {
HlE7]) 10 75 "dadA & F2 44
71 S e 35 = 0
if (aLoldel obd) {¥arels 3 43, returny}}
return NULL;
end while
Algorithm 3. §}&8 &4 Hd9 d4ugF
while (true)
if (e7] Slgeeh 227] sls=9] o] i AFE olidold) /x

default = 3 */
217] 314 = 0; 227] 34 = 0; return;

if (2171 VO 87o] flar, 7] Sl47k ot glom) { /x

default = 2 %/
AARE 7ol e7] 9% "2

917] 3l5++; break;}
if (271 VO 840l Slx, 271 357k ol lom) { /x
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end while
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Table 1. ODROID-XU Specification

Processor

Exynos 5210(1.6GHz Quad + 1.2GHz Quad)

RAM

2GB LPDDR3 800MHz

Storage

eMMC 4.5 64GB

(ON]

Linux Kernel 3.4.5

Platform

Android 4.2.2
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Fig. 3. Normal Distribution Graph of Latency in Multi-composite Request
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