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ABSTRACT

Hand-held devices such as smart phones exploit flash memory based storages to store data for
processing jobs. Since the flash memory, non-volatile memory, is able to store mass data, it is
required to use the index for processing queries. However, the flash memory has the
shortcomings that it does not support the overwrite operation and its write operation is very
slow. In this paper, we build the fixed grid file, one of the multi-dimensional spatial index, on a
flash memory and evaluate the performance test.

7|19 =

fixed grid file, index, flash memory, write, overwrite

.M 2

N
¥ XN 7 xo

sEnTg “gn, &
o Zo FYgH HXIOH Eﬂ 1E1
o o

NAND Z#4vzgls v AFZAZA o
AB‘}O_EI A& AAE WA F3doF =

Ado] AXHE AAsI Y= dHloJElE IUE

fo o 406 8 — N gio g fff
E3E o B
S
14
o
s

fo ok

FAE = Aok FAAE s 2 272 B Mol Qt}. AT tlgFe] HolHE aFHo
< &9 HolHE AFE & AV "Wl HZ Aelsly] 9ek Ale Fxa 2y dAaks ©
Eo] ~mlEE, USB, MP3 59 Ful& 717]d Fsfor st 53 dHolHe Ao wt §
wol AHEH I vk =3 FHAmze Hel o 3t 9|0 Al HolEE Mo} 3= Aito] th
F AT A &7 el wek Auges wrAEh webA] 7|2 ATl ATl A P

g

ge] HolE s AR F oA fazEel
A EE PCY e 14 7 71«1 ARZAZ F2
AHEHAE Ay Haas Hah gAst Yok
AR s Arigaasks @2 1] 4 o] =AML ZeAulmelold EHolH 27t
Z ol gate] vlolEd Haty] Wl AFY  ma el el wAI Tl S A
A= AHglol FUT Aol ElolEd HIY  wug o= oo wAIE=AUL T

ST Aele Eaiune sl A

A AHEE W BAetE EAES AE

o

e o3 Oy 1@ L afu nlo KO )

fo oX
)
30 < d
_E

- 313 -



SIEMHEAMSS| 2013 FAHISEEIENE

we) slwe] AR A FRABT. TelT T
& ARt 2AAZS, WAL =) G
AQle] g veba,

o EEE T ol TAHEG 23eHE
e we A AQle] B ATE JET
a8 3N A IYESY] e HuE
AN 2T Ao R 4N ARg 7]
%3t}

. Zt&d o+

71&9] EFd4vEg 7 Mgle FE ol
B 5 Wae ARl Eg T2 Al tistd
AT H ) (1M E b-treeE Z 4 H =2 ol
&3k BFTL 7I1¥< A¢tslch. BFIL 71H
AMZE 713k AY/AEE A4Y == A=
71%S 2 AJAFHE st HAHEE
HHQd FERHT Y HAsTh FERHIIL 75
W H 24 ZYqu R 7] AiS FIgit).
FEHFA AMARFUE g Woll 7] Wi F
d =9 QEFEe] o] FHeolA o vFo] A
AE F JorE tHIHo|ES ARSI &
e QEGES #HE T

(2l = r-treeE ZEAIH R A T3]
3% 71HE AASAT BFTL 7183 FASHA
AAAAEE 71 digte fFERMFH A Asta
FEHAY 7FEAHE AJAFHoE HAZ 9
ZqvEg o] AHAdoh [3]AE MR-treeE
ZHAM A BEEH0R Fstr] AT 4
S FYSFATE MR-treedAE == A4Y/2t
A Ais WA =Y W A ool F

davizel Holx 277t AW 27] 4L
3l gy,
[l 4= Bl meh F b mER s

£ self-tuning b+-treeE AAstATH A HA =
e b2z #49 EfAY 2] dske
TYPsAA T AEZE TL HolA
Azgith, & WA == BFTL 7|HAE FEH
Hol| 7] A4S AAsitrr 7AWl 27 4
A FYdT Al §Y =29 dEFEC]
A2 8 HolAo AT AMEZS] 4 =
e F7HA F e RER FYPHUEA 57
H-&& A4t UF @2 nlgo] BASH o
g nEZ Hgdn
. 1¥Ie|=5 4= dHlo

TYE JIFEoE MRl HEes H
o TRHoE ARZARY] HT AFE o] &3
o a2y ArigsIet SR s A%
olElell g H wWle]l AFolstr] Wil Wit
FYAE o] &3t A RInE FPA

AdE g %’- dolel= I9 139 Zo] 14
a9 Esdd ZLHQU ASEXYHo A Holf
£ AHgstaT 1 ﬂ"’ dloleyeel A7+ 37

A FFE AEIAT AsvnE 9%
= A7y 2239 SDH R
A8ttt

120

100 iy

50 2N

o 20 40 680 80 100 120

a2 1. AE ool (5,0007H)
¥ 25 32X32 ~AYela dHolE wAY 2
717} 248uFo]| ERQI 7 f-o ARl F& AZFE H
w3 g zo|t). IY 204 HEo] X}ﬂtléﬂ
¢} vlwste] spHRE= <F 3~4%, 1E]3 USB
HE2g s 9 17~18% 9 45 vs HoF1 U

700

600

500

400 EHDD
OFM-5D

FM-USB

300

200

100

i

1000 5000 10000

o

a2 2. 32X32, H{Z 248H}0| E,
TEAZHH| D
% 38 512X5122A1Y, dlolE WAL =]
7} 5128Fo] EQL Ailo| A Az ole} WA A E
199 Bl&E FYP3 AHE ¥ g zolrh
a9 394 BEo] sDH R = oF 4~5%, 18
USBHI ZEl= 9F 16~17%2 A5 Ts HoFETh

3500

3000

2500

2000

EHDD

BEFM-5D

BEFM-USB

1000 5000 10000

3 3. 512X512, 3 512H}O| E,

Hume P T = 19

1% 45 4X42A1Y, ‘HZ‘L«I 377} 51240 E
Ql ARl A Hojrry] A4Sl o] i 43
tel FAEE BRAFEY. 1Y 404 BHEo] A
1923+ 9ozt 7bsskA Rt SDH =& v
USBHI &&= Qo7& AdstA] &7] d&a

S~

- 314 -



FUMEEXRI0M Tgas|=ntdo| 1

0% 4. 4X4, B{Z 512HI0| E EO{AT| of Mo
e oAzt

v. &

rh

P4 EYgE &2 7|9 HLe vgow @
2= HolHE AT <+ A7 Wl Fhg 717
oAl Aol Frbetal ik a2y 27 A
abe] &=7F Ll 53 doj2r|E AdsSHA
%7] WEo Y KA dHolHE 7] A
Aw Aabs WA s opsts Gl v w
2hA Ed4Av e & HolHE E&Fo
2 FYstr] fste] AdE 75T W TAs=
BAHE AHE Bavt vk

o] =RAME Artxze}t FdH v oA

DAY =Y S FHI Fo| thgdt FAHA
Aee APsAT. 29 Ane =29 dHoly ¥
kB Ao AQlelgte 27] Ake] 3157)
Z7¥stE Qe Aol AstEm 53] Qojzv)
dabe YT W Azt mwstel g
Aol Bolde & & ok ¥F AFEE F
Avizeel GHe Hgd vPacsde A
Aste Zlelnt
EIEs

[1] Chil-Hsien Wu et al, “An Efficient B-Tree
Layer for Flash Memory Storage System”,
Real-Time and Embedded Computing Systems
and Applications, LNCS 2968, Springer,
pp-409-430, 2003.

[2] Chin-Hsien Wu et al, "An Efficient R-Tree
Implementation over Flash-Memory Storage
Systems", ACM Intl. Symp. on Advances in
Geographic  Information ~ Systems, ACM,
pp-17-24, 2003.

[3] Hyun Seung Lee et al., "Performance of Index
trees on Flash Memory", Intl. MultiConf. on
Computer Science and Information
Technology, pp.725-734, 2007.

[4] Suman Nath and Aman Kansal, “FlashDB:
Dynamic = Self-tuning Database for NAND
Flash”, Intl. Conf. on Information Processing
in Sensor Networks, pp.410-419, 2007.

- 315 —



