CIRHY Afol2xoliM SAIYMIOIE 2t S0 |F UX| 7|4
An Efficient Phantom Protection Method for Concurrency Control in
Multi-dimensional Index Structures

OINXY, SBF, AMY", QA
FRUST ARFATRY, 2F0hsta AN AARLTHE", SRR Ao\ AR FE TR

Seok—Jae Lee(sjlee@netdb.cbnu.ac.kr)’, Jong—Hyun Yun(sjlee, bluette@netdb.cbnu.ac.kr)’,
Seok—II Song(sisong@chungju.ac.kr)”, Jae—Soo Yoolyjs@cbucc.chungbuk.ac kr)™

20

2 egAE thhg 4ATEE A ARE HILA 78S ALY Ak 7
Zetz A7 S adEd 4T 7He 54 £ Bl Agete 7Y
of FRol FL X @on, 2 S, HY 7P R 84 el AT
4g Fhsdn £@, AW AEE ARG Folu A7 Fgol HA 3
FHY, 291 G BFAN 28E B AShe 7)Ye) B 4 72E
A 71EE) va) $5%E R

X
° N

[
s (o o

2
N zE

o2 X 2 N o

oS
Y

ri

oA
[AAT-
4 ¢

ot
m L
x
H
e He
rlo
>
ox
o

do
o,
N
i offt
Lo
Ho
off

B ESHA I SAY Mo | R WX | ChAH AMQIRE |

In this paper, we propose a new phantom protection method for multi-dimensional index
structures. The proposed method uses a hybrid approach of predicate locking and granular
locking mechanisms. The proposed mechanism is independent of the types of multi-dimensional
index structures, ie. it can be applied to all types of index structures such as tree-based,
file-based and hash-based index structures. Also, it achieves low development cost and high
concurrency with low lock overhead. It is shown through various experiments that the proposed
method outperforms existing phantom protection methods for multi-dimensional index
structures.

® keyword : | Concurrency Control | Phantom Protection | Multi~dimensional index Structures |

M2 System), MLS(Mobile Location Service), CAD

(Computer-Aided Design) 53 22 M2 dlolg
At 209 4 FY GIS(Geographic Information  wje)x &850 ZABL wo} gt} o)5 LREL TE

=2

» 2o SIRSTCH SMT|EHT (SHI|EHT HES RO1-2003-000-10627-0) X Meixtalfel XS M
oladorMAlRlel 7Y 3EY :

M43 #040909-001 AAIRIRS 1 2004 128 14

Yozl - 2043 098 00 WAMMKL . o|MA, e-mail : sjee@netdb.chnu.ac.kr



158 gtzRE=8E|=2%| '05 Vol. 5 No. 1

oz tpad dolHE AHelgh dE E°] GIS &
AL, 7, B4 ¢ 22 23499 Ay goJelg A3s)
I ZAgich MLS Al2"EL FolER o] gaole
A A fXE AHERNA AF37] AA 3
ol AA2 Y& 2 Y] H dlo|EE THI
N2 £33 dojglolx $8E50] talg dHolHE
ENH o2 AR AN & JEES s kAl A
FZEo] AtsAck

old T3t Fejo] dAtd MITERI} folA AF
g Q22 tolEuo]x $8& Ao A Y3}
YaiM= 71E9) A48 DBMS(Database Management
System)®] 3 H29H(Access Method) 0.8 535
oo} gt} o] B HeiME dwtH oz FAIA Ao
ot 3)Bolgl= F 7HA] EAE #o] mEslof g o]
F 5AA Aol FAE S48y g8 v F
A 719 & AlFsol sk WA, FAlY FRHE A
4, 2 Ao 2 HE dlolg] T2 S8 duAdS
FABEE 3l AT §A 718& AFslor gt 1
3 FA FYsEE Aol AtA] AAte] A3z <l
3 g dite] Aol 13 Azt HAEA] FES
g 8 A 78S AlFsior doHd4l.

AellA olopr|& #% HA7IY2 DBMSS 1Y F
T AL Yok AJAFE7F DBMSS ¢ H2
o] 57] e EFHE DBMSAA AFste =8
EWNA 1Y8F2(Isolation)2 A Yalof 3t 1SO ¢
ANSI SQL EZote Hudze Edad 1dA(no
phantom read)& 7122 & A& Axstn ot 2
By A olf wiEe oiyEe] DBMSE dirty
read, committed read, repeatable read, no phantom
read 9] 4714 IYFEE A Y5 SQL AH8AL 2§
4 z2 e g $2990 watA HHs o

FEg 2AHES sln Utk

B+-E&lZ g % WA 71YPEll, 2] oln 204
Q Aol Algt Hol @A) o] 4¢d& DBMSeIA] H4
Hoz #ola gt o]F WHEL TEX2E dloly
Eo] 71 goll Wt AHAE FE oj&stx otk &
ARk gAY AT 2 E gAY RS o]

HE ol £A47F 23R 7] B2 B+-Eo A

AREER e 18 A TS AT A8 5 flth
2R Al HATEE A ASeE Awd &
kA 719 (1, 29 2ol 7] ghE 2o £4E o8
a3 o] ohm 418 ZAYR A 71T ©)
o o] TR A 7L oMo ke FANE
AZSAE Aol g weto] 2w B35 7Y B
o EobM AARE adEd FE 7Yl AsHT
o ol [4oAE oAt ATz AHEE
' adEe 28 718 A o] adE A5
718 (719 27 = 71el vl ZA ol
a0 R 7B ARE 7ML A A W
AL AF el HE 2hEel 4]l Egle] mEoth
ol2 Qg MQl Erle] ko] FFE Y5ahe 7129
Y3 4 /A A Aol7IbET Tl 4
A gk F iAs 99 $ERF 2dE 3 HYo
Sie AQTzANE EAHAT Heolg ¥ 7S
AHgate AdrzdAe adE 2 A EA% A
oz d% e Egrz WAL E g 1240 B
GojRtk. vpx o2, o] 7)Y E B 7ite AQTE
A Aol Thsdiths Aol
71E AL AJQFEREC] dRE
AT VA-5(9] o #iAl 78
st ol HjEZ 7l AAFZEE oy AP
olg AYTEEL BTt AT x4 2T 29
A dBde fAE) AR 52 A4 A7l

=
Pashd ek AT AW 49 P 7MEe Bas
£ eidMe 243 A5 2458 F9E &
Foto] ALGST, MATEI} Ed F10R) oo 4

Bglo] 487 & Ae N2
oh Ed, AASE B $EES UFH) AN
g A9 St

o Mo
rlo
£

N
B
i
o
ey

X
ha
2

A
el
™o
o
2
>
rir
N,

L re
d
ol
N

ox 3
N2
oM. F{F
e N
mi off
A
o
21
8
¥
ki
o
o)
=2
=
rir
iin)
il

to rlr o3 i
N

fr o

Rl



CHRER MRIRZOIN SAMMOE 8t 3350 %3 WXl 718 159

I, 2 A gl ix(intentional exclusive)-#5& HSdt &
ARse g4 zAGOAR AXe ZE 2dE
ol AFEF Yz Y AAFEANMNE AAECN  g(shared)-AFL EdUT) o]FA 8 FAZI

RAHA &7) B Zo FFE o8 WY
o] Az AYHAE FHAEL B ZeTZs =
#ciA golgd 7158 F FAS FHstn AYAHA
AZHE Ao At E AR ZHAHA H)
ojEo) 7158 ZHCAs HAEA FAT F S
Fagict

zyda 38 71¥e
A 25 shte] Faths 3

ol gatd At Akl A

55l =22 dold
coj) AFL W YST Bart glo} FF) d@
norol A}, siA|w, ZHUH eHolE HAE x37
% &g ZAPAS FFL 53 B0l g &
zaolt}, el ZYA HolE AAE fAlshe

=& ugo] W% =t old BuE AR A
MeAAE ZdgR doite Aedos Bels @
1 BATES 7t wEo] BASHE WEE AR 5

gk o] Wy A AMFFe 7} o Exe] T3t
& vl ZYTAL AFsor s LAY A
F74 AgH o Way) Wi "ol fAdl olzE
o] itk ®E# =7} 2EHAY =9 MBRo| ¥73
= Z )R glo] B fgo] Zo] WA ok gt
[l e 2dEed FFE olEste /% A 7Y
& AgHct o] WA E a9 @4 MBRE
2 giate] He adwE Aostn Utk o] A @
¥ MBR& R-EgolAe] g2 =7} fctk R-E29
JdEe dETF AQYAAEHA A ] X o
A SHeoz B3 2 249k wF, R-E 9] 39
#¥ MBRES] §dgol AA dlolg] F3to] HA &
& 4 Utk o]AL BE aEd IS 5T 3
T 24 2y ¥ Hasst $ske AL 4
3 g & gokE Tolth o] WEd Ege ¥ ©E
wod gsle 2dEe 2rtdes Aosln gt
sty dde] adEn FHHez FAT JF 1)
& gsld AA "oy Tk ZolXA drh
’&?3?‘}(’“%1]1})“ st = A9 x(exclusive)-
Az, ggla o] AX e MBR# H|e sl A4

3} AEtels A4S MBRo) B2 A9 AXY A4
o] 3|45 gt} AT AERAR oo A
3 sEEAE WA S ok R-EgY] A§ 1
#AEo] Aot Al wjie) $Hoz WASE 4%
o] WAE) wEolc} FH9 ARl gl 2E] U
3 shte] adEdlE s-FFol AR HACh WY o
2 g¥ge] AYes Qs gaEe] s-FFe] 44"
aE AAA 2o ge) Bske FEAAEs-
o] o ol #ou Fk o1& 325k A
Ao g A% MBR &4, 282 A2 A4HE ==
25 sty F1HQ &3 A A g
A gz AXEe BE 2gud s-FEE

=3t} 2eln ARAAES AAE AAE Eee
2E JEd % —E—é S3joF @t

718 ATE 2T 9 2E FEE A
Blo] Tt S AHEshe Wl vlEA 84 o
FFFelt} 1 olf A uide) s adige] A
Ed9 x=tojEz DBMSHA Qs A 7He
2z AHeE § ok =g, ZHdA ATAE S
& 9Eld 7 =0 1A HRE FAE Favt
ack AT ey 458 olgske e A4
o} AA|2 Qs ZEo] WA AU Bio] 1A
gu AR} AREe BE x=d AFE FE&of gt
o2 9N AYATL HYo) B =8 2T
A8 ==8 FrrHoz F3sjoF ot a8l
Aol oo A7) gfo] 7)1Ff Ml = g
o AeEE 283 A4 $AE AREANE Aol
93 Fgsle Aol ozt

|

§ Som NOY
o

i, Hekshs R8sy Xl 71

2 =gldE ZATR 35 adEd BEE 8
oA AHg SR A2e #3 PA7IEE e A
Qkshe el 718 ojeltlolt thael deld FUL



e
o
o
re
Hl
rH
re
[oh
ol

/=2 '05 Vol. 5 No. 1

Ae) A2 Urn 2 A0 §98 MES 8
A2 A AHgIE ok
olst HAE AFe
o5 4 Wsol #2E ¥5
ADHAADES YA

So) Aoz vPew o

R
Hr

o
o oxl
9
il
o

-Zim

28
A

o
ot UE

g
h*)

o

lEl

2

=
2_‘.
ﬂllﬂ
O
rlo
\
2
o :io

o
-

8

i

1

L;~

to X oM

o 1

(/)

2,
"~
als

rd 2 oto ot il o
il ol
2
1n o

&
=
2

F2

xno}a% %8 wA7ge
£z o4 ged. T@

2 34 ge ,
COH X’fﬂ e 9587 get o=
oA ANE g4 LBy fAE A2 %
Wikl 3] vig folaict EE, Mt

71Q1A] W] Eg] 7[9AA] F@gle] AEd & Ak

-1
PN
o 2
2

o
2= ne
o K

Ko

ajN

o

A

i
o
g(__::
=
)

W

Al A

oL
-
m =
N

BN
S

1712 & EI’S
A §3@Y WA Ee A AR b
4l 2} S delel 30 250 19 20 4
§2 2L, A3l 22 A1 b nRE =
= w6 Ao 2 Ap 2o e 23, 24 2
o Gage 21 deld Tt Ao, o 2vtel A=

ol H7 o] Ak

7} o] Y dol7} bo) THB HEDE BF
2 Aol /5du o 44 ge $¥IE DBMSY
AT 4uA2 gt tv2el DBMSH A% %
AT AR Agenz 059 3 ¥e Tu=
A & gk gAREe g4 SeTS gxE A
£ -3 Y5 ok AYRAADTS 4
(A el A MBR# AXE A5 x4
& 59

Rgel WES 7t A ol YFHY A o=
o7k 2e 2% 7le) 7o) AT b bie) F ol

[ LI

b= )b,
.5, 2 A Froloh. AA dolg g

2719 A 24519 4as) e ol bol W=z
£ bsdich 4 4e 2e 279 J9L TP
A9l g A dele 03 2k 19 12 A
= gaelze A 4% welFm vk

012345678 9101112131415

a3 1. g Zyjcizlo| ofw

B 222 (0, 0)91A (15, 15)9] s}
A5 b 8olel 1A, deolE T
%1—22_5]71] A}, 26 gdo] Y
& H =3 ﬂqﬂom 2 WelE 0, 014

(2, Dolth. YA Fd3} ANE 4SS BF 9Afolo),
0, Mol A (1, 1ol Eﬂ%’a}— Ao do] po} HIE H-&
5 000000000] Ho] oAS Sz MR 0
o Bt} o]2 Aoz vuix grle] AL H&E W

03 =
-L

W 1,2, 16, 17, 18, 32, 33, 34 7} Hc} B4a= &4
2 #a37) Aol WA o A% gol AFeke Aol 5-
Aae Y59t

oo, & AHAAE (0, 00 FE e AAE 4K

H
L
=1

=]
87} 9} FaAte} npIspA 2 7—‘1%119Jr AAE A4S
U o] AT x- AT WA S o] dojA
AA} AAE AL (0, 0), (1, Doln] 012 A2 W3
319 Qolc}. apA|ut o]n] FAlxt7L o] Aol s-FH5& 2
31 JornZ AQdAte o BaArt 5 frix
h7)g & A58 gS34 2 Aol
Atske 71EdA 42 FF heE bk A9
A7) ety AR Ak gz FAF S $4

sn=|2"-querysize
[2* - querysize]

—_

D

o o3M dFHoz AL 4 Uk 7N sn &
A A AR A A olY querysizet B
Azte] Ao} Azjojey. Ao} =7]& dlolgy F3he] HA
Azl Wig g4 Zaoyzle 27] vjgolth

b7} 10013 querysize?} 0059 @ sn2 510]t), 2
& querysize 2719 b7} 160191 sn& 32370)t}, 4%

Q.



ChXHH MolnzolM SAEHOE 28t 88X 28 WX 7IY 161
L

9 AEHIME HolARAT, be] FOoZE 6~109]
W FEe #33 gez mAo] shesith 2y
querysize's ZoAol| wEhA spiAdelc} B R p
7} 1022 nAHYGE querysize7t F7181H sn&
AgAog Frig

Adste FE WA 79 9 gz 2y
A& B3] $8 g5 vt 49 Ayl ey
BotA 1 ojo) wE A7 Feo] AAHA 45E Ax
AZiths Aol o] EAE sl4sy] el Multi-
Level Grid-file[5]# Zo] AES AZHoz A%
o} 7t o)X AES 24-d/e FY2HE EEvh
7|14 12 g g Eat) dF Solx 1Y 28 B
gl 194 4719 Sel2Ert EAl8ta ZF 28]2:F
64719 AL T3t} @Y 2004 16719 S
~E7} EAEt 7 2 2EE 16709 5SS XF%
o Y W@ #@d 0ol b= shle) SEaHW &
A o) Fe2HE LT AES ¥} gpdo )

b
s H“ ERIEE NP

1% 15
1% 14
13 13
12 12

1 11
10 10

N L R

012345878 3101112131415 0 1 23{45 678 510112131415

levet 1 fevel 2

AES 7 duee FelzEy ¢ Fo 4 2o
o Zolzt (ib+b) Q) MIE A& BYUL bE % AW
BESE wES gt FHLHE 9T HE @
1017} 1) ABE AVHE L} FezBel TG

£ F M A @E 2 A9 vE 92 ¥
ot} olgA Ao 4SS FHT U 23 4
AL gt 2ol AR BAYYe Abge Y
A% AR E 4SS Foh OhE, 2 A Heg

pz

ot o o

AEZ 74 7Fsd I5L Fohddt o AL 71
v g =& e Ao

a9 3& gAAte) gAY (0, 0), (2, 28 A A
HA2 Pt o BdFa Aok ga9dT 42
T ASS a8 1949 291 0, 1, 2, 16, 17, 18, 32,
33, 342 vjQsiglch. the-e Helg MZ2RE 1§58
Ads) Y= Aotk 11 3 #4 30 e 8
U] aFe] n @ 49 ABEhe 5748 280l 2
o}, @4 39) 282 011(4)+00000000(78 w2 2t
o 4 HED)9) HELS 2H| =y o] & 768 ol
B RS goz wgg Urx 255E 22 gyl
2 A4 goz ojBgc) olg@A sha Bl AGst
2 19 ¥sA 3707 2o E 67)olth

QeNWAND "D DO

1]
0123456789101112131415

I3 3. Als W Ay

AYAHAAZD 9] B4 AB(AAD T 24| 2] MBR#
AAle Agd x-F5E A5t AveRe §F3)
o dE Bol, 28 3914 SR} 3l sk &
BzEet wd4o] 5749 FeiEo] s-3ed 5
ok 22l ARl AA (0, 00 Adste @0
A= A9 MBRE "18% 23 A 02 #5313 ©f
Aol x-F5E 878 ol HARE A 00 a3
A5E Aol ohm F2E 7680 FEE 5T A
olEZ Atk AE S 5%  gin. o] AE 4
2st7) AshA Adshe oM st AR
MBR¥} gA= 339 el SU2HE AYE v
A dde) SAEd ix-FEE Y5 B2 A
dde) gelzdHoe x-FF& 453 5, (00
g AdsEw Has @dy 22EQ

=)



162 st2EHx8I5|=2X] '05 Vol. 5 No. 1

0000000091 x-2-< BE3k3L 000+00000000, 001+
00000000, 010+00000000, 011+00000000, 100+00000000
e BT ix-23e 59

2. M RY x| 7/H

o|A71A] AF FHAY WX7|Ye chg wolH
F3tol AAolgte= A& M Hrh dlolH F3ko] BA
olx wlole ¥3H& mlal & 4= Urhd Aok gma)
Fol A2 T2 Aojrh AT AA| wHolg 3o
FHoz dAdgy, A vy F1E FAA A
ke WS AEsol 3] W
space)g& F7HAA AAA] g

mztA o] FAE HFY T4 7% A 71HE A
ohsit}, S o2 Wil Holg] FIA FHEA
aRHo wAsld, 2719 4
24 2 £ webs A" A ool @k 1™
Aa)E 97 A geoly Fztejtt I3 4(b)e A
A9l e g vlolg F7te] BAE I ofd wet Mgl ¥
79 dolE Fel 2A AZAE A& BAFE o]
o}, die]g 7] BAH T 459 37|71 AEHHE
ARQIAL AL Bl WtEA] A2AE A A
S 5ot )

A& ozl 17 49X ZH i) (6, 6)°A (8,
8) Q1 Az} dlolg] Fzte] MAHT] Aol AFH
BT e A 159 s-F2E 5P o
E Aol dsiA diolg] Fte] 351 5L 1™
5NN HAE wlofe] Tkl R=F 7T 2A
Aok AR MEE AR (7, e Ads] H8 4
107 x-A5& ﬁ?ﬁs}l' A 109 A" #Fo) s
ool vl2x-FFE& FE5 olojA, gaAE (6,
6)91A (8, 8)ol aFeE FAds-AT S ol
Jgn A 2E A“feﬂ(? )—8— A7} e GAE

A 278 A HH /% AX7E Gk
o] EA& wl5}7| ﬁsw_:_ ARIA7F WA A o)
ole] F7+el A 103 BAE A 15’3 10 % x-F7

SafloF et 22y dlolE] g3ko] WA Al
Az EJAAE0) F5 Ao AdA= 4 1590
x-a& 85 2ot ik woly g3te] WEH7)

@ ®
T3 4. Hlolg ZZtel & (1)

Ao AztE ENAN-E OT(old transaction)} 3k

Ael 5 Azt E@AHAE NT(new transaction)2h
a2k 17 58 Bzl 9] de A 6, 6)91A (9, 9)
£ 107eith A 10’2 ¥R A dlolg FA (6, 6)
A (8, 8)dll sl A 159 A wehy ¥ A
dlole F7te] A 159 FAgo] FA| oo} grh= AL
o 4 Utk HA o] 52 AL ¥AH dolHF
Z+e) 10’7 1570]t) & T2 o2 gAazbr 23 59
A5 s-AeS 55ty vAE dold 3709 4
5o A= WA A dolg T3k} A5 6, 9, 109 3
& HE3oF gt

P pormmm e rim v a e m———

o 2 3 4 6

a8 5. Hlolg 32| #F (2)

12

1. dle]g] Fdo] MAHT OT7F 13|

= §4 dazs
TFE7] HEHH“ ‘4*4 z2e
gt A HAE 77t diolH 014 4

ok
AR BRAREAS o9 the



Cixtel Mol zolM SAIMHOE Hét S8 2 Ux| 718 163

HAE AME gEE AQ7L st Aelth 7 dAe
o}2A NT 7} OT 7} Q&R dohllert sk Aojth

Eg7uke] HR1FZAE FE =9 MBRe] A
A dlolel F7+e] MBRelth. AQl727t HEs] 7t
d g2 dHolg ¥+ MBRE #XAshs R 12
o2} &AI7} ehvch. dloly &3] MBR W73 AR
& FExES MBRE #7433 AL 248 + A
t}, el Holg Fztel MBRo) FEXxX2] MBR ©)
N9 o moh ARA0R J99AE Helsr) A%
R 2ol FA] 238 ZAE Rojrh a#A £
=R E doly F7He] MBRE HAsH:E A|HE

sidelength,

olE} E7+e] MBR % o= & xglo] { 2% w

A HlEQ] A= oltt & dlolE F7He] MBRE W
3l ThE ERARE o] AMLE del= A o] izt

o sidelengthi7} shvtel Aol 27)%3 W74E f7t o

& e EAYH dE7] fEiMe 2 69
diolg] F2E At} 23 694 dataspace
_mbr{l= WA=7] A deleF7e] MBR¥ ¥
AM2$ MBRS AFS. current_mbre 0ot 1&
oz zv= Z ol dataspace_mbr{]19] QYA
A=Y, current_mbr  dataspace_mbr{current_mbr]
3} dataspace_mbr[1-current_mbr] % o8 Ze] A
2% MBRUAE Jehdd vixgo g o[l @A
FY= 1 OT9 NT9 AFE e
entlcurrent_mbrl= MEE MBRY  dataspace.

s ERRHY AT E

=

Q) =
A

mbricurrent_mbr] S #%

gt

structHeader

current_mbr; //Oor1
cntl2];
) dataspace_mbri2];

1% 6. fiole 32te] MBR HAS A2l7| /Y5t Hlojg 3=

AIaP FExZo MBRE AT dvlg} FEL
£ MBR# dataspace_mbricurrent_mbr]& v]ul3t

sidelength,
o}, =t ojw A1) sidelengthiZ} 2h -]

g o AAAY  HeHUH  current_mbr
I-current_mbr2 W31 current_mbro] oA
MBRQ! dataspace_mbr{l& UYEWIEE 3§ 5|

dataspace_mbricurrent_mbr]& B F},

A1}, AtA|AL gazbe GAbE A)ztely) Ao ont
[current_mbr]E 1 37H7) 2 EAAAo] S5 =AY
23€ g 1 ZaAh ol cntlcurrent_mbrlgk
cntlI-current_mbrl& $1014 OT7} &A=& &
AFSHL AFQYAE, AHAR), EAALE s- XS Header
olg] T+ x~-HXE FE3I}L rE gt ¢
o cnt(19) %S /74 T g x-AXNE 53R d=
t}. o] gko] Yrzr]ol7] wWiiel] AR 97|
o] 7bs3t7] WEolth x-YAE SsE ASE

£ 245 AAdeH 992 MBRE 938 =,
o] A7k WwiatA Uehte Zo] ok wekA, o
FEo BE s-WAE §5317] WEel] Header o]
B 722 A% HEELE dojuR) gt
79 4gE e BAh AdAe
gloje] Fge] ejFo] 19 7ollH Fog m@HE A
. 3L 39 T(a)oA 4o2 BA
= gzt 2R GA dlolH 4R R &
= Ak AF7A A el = A9t 4
A= ArlEle AAe MBR £ 84 ZHon 3
A A5 FEE ¥§5
o) B4 Al FREEGo2NE g9s) ned
F ek o] del A Ahat 2
A= Al 14 9} 1500 N
AAE B4 ZUF TR 49T & A f
o] Vb F i}

o] ZAE 23] AN 71 AF didE AP
. 28 7)ol Be AME, $F0l Ae Ase] F
7he 7olg 43 tidolch AA dlolg F2he Al 0~
152 o] 7Vesta o] 99 |9 FF& 85



164 S22EHXSIE=2X| 05 Vol. 5 No. 1

A 0~159] A Fd 371 45 o ARt 2
F 7(b)ol X B2 ZatAH HA)= 0~ 15714 9
Aol & 538ta, F/HHoE Fod A dil
5o

2.9
s

@) ®)

ANE i cntll-current_mbrie] 0] ol®
dataspace_mbr{1-current_mbr]e #Z&+= OTE|
ZEAZRe 520l o] 7ol oA dlojE] T3t} A)
2 "Holg 3t BT ZF dgidE #olof gt

AUAtet AR FARET B39 PEg He
th WA, dikg &4 vltl  dataspace_mbr
[current_mbr]e] 7S o} =X E HANTL &,
MBR9] #7Zoju} 285 AR o root_mbro] £
AR Bol WMAHANEAE HAMg ] e WA
B Yol Awe ZAZRERY Bo] wWRHed
dataspace_mbrl1-current_mbr]E& AZ3=0T7} &
AIeAE  AARE. OT7F EA3hd
dataspace_mbrll-current_mbrl& FZ3He o)
B2 dataspace_mbrll-current_mbr]S H7%3x) g=
9. 232 god, s-#AE x-dxz Wdsn
current_mbr& I-current_mbr= B733} 11 dataspace_
mbricurrent_mbrl& root_mbrZ H7%d x-YX&
02 dAeg 2dAZ = Qe dataspace_mbr{]9
A7ge] o] WdsHA vehde F97 okt 2
A ek

Iv. ds @t

Absles 7% WA 1HY H5e Brker) AsiA
(41004 Atet aefee] A 7ukel WE(GL)Y ¥l
3tk GL# Algkele Wy [10] o)A A|9ge 54
23 Aojzlyel T Atk F F3%9x 71H& BADA
DBMS([6]¢8] 2E&]R] Al2EIMIDASAHA T&HY.
o F 4y 25 MIDASOA Algshs A, dA, =
73 APIE °]g3te FH=At). Header tiojg] #2&
MIDAS9] 91 loj&el F71513th MIDAS + A
AE ey AsA A" AU HEY HelE
FAg Jea AES 93 A AdUAE 6
SR L=

Aol 2~3 A9y B W ke ztu, Fd
(uniform) ¥% §4& ZEE A4 3 200,000 71 )
olElE AME-3loitt ATz Fa3 detul F 8
Yzt xE237) ot 7)o wpabd Az A
ol t¥siA dvehdt AFeME =z AE
4Kbytesol A 16Kbytes 7H4] WAAIA wgkch

=2

it

in)

21, oefole g

Parameters Values
Number of feature vectors 200,000
Insert probability 0%~100%
Range of queries 0.2~0.8%
Number of concurrent
processes(MPL) 10~50
. 6, 8, 10
Number of bits (64, 256, 1024 cells)

718 AQltzE MIDASH F3d CIR-EE o
f8lget. Fzole CIR-EZ3]E ¥aey 713E o
£3)A FE3ln EAHZYFS A AANES FA
o thE ZEALE o183 AUBTH E1 oA AR
3} etuleE BoFa qith 4% A MIDASS] ¥H
AFE 10002 1339 Ao A8 ERFEL
%€ Ultra Sparc Processor ©1128 Mbytesél el o
29 /W £382 278 g8t



CIRIR MRIRZOIM SAIEHOE Het 22X |8 Xl 714 165

2. 4E 23

23 87} 9= AMlF ghAle] Z2 A WAAA 7}
4y

WA At W GLY A5E $RAIRE BAelA
vl walgeh Aokshe el AL wlES £8 6~10

o2 WANA A A8E TIP3t 11 87 94
64, 256, 1024 H|E2] 7} 7171 6, 8, 10 o o A%
e dae Y $EA FAIE RAojrt.

I3 82 Q) TRAZ9 H]go) 0~100% 2 W
o g by} SGAZHE B F) HEY gl #
Agle} Algrehs Wo] GLET ¥ A%S vehiinh
Ju A ZRA29 Hige] 0Y W F, B
EAQT e A9 2L AHs BAth 718HA
du2Ee g7t FF AEgS Aot 27
o o] 77} gujsle AL GLY FF FHo] A
£ s AR 9wt

A ZaA2e v go] F/HEFE GLF AR
wl o) Axsjolrt A § AR B35 ¥ EY s}
102 5 3% Aol7k Hort Bk, olRe, 49 At
F7VE5E AUt duFY ATe) o otz
e AR 64, 256, 1024 ZEZ AboloE W o)
7b gtk I ol Ao Navt ARSE BHoh B A
& Y530} sy] il A ol Fvlsy) g7
olt}, §AE Ayt 23 994 el e GLF
Arehs W Alole] Asatole 1¥ 8olA B Atk
GL9 4] ¢ngFe Atste dyunt Bdsict 4
YAl HrEA] 2L AA G AFlel 9Js) M8 MBR
7} BXEe =258 7] Y8 e3lslof gk olejg A

ol Aol Uehte Aoz FA Hdo.

L
o

U

Sl o R s

[+64 cells —w—256 cells —a— 1024 cells —o-—GL]

0.16
0.14
0.12
0.1
0.08
0.06
0.04
0.02
0

P —e

Seconds

0% 10% 30% 50% 70% 90%
Insert Process Ratio(%)
a7 8. UM SEAR
(selectivity=0.02, database size=200K, MPL=50)

—eo—64 colls —m—256 cells
—&— 1024 cells —8—GL

0.1

.08
0.06
0.04
0.02

S econds

10%  30% 50% 70%  90%  100%
S earch Process Ratio(%)

3 9, SHAoiAl] SehAlZ
(selectivity=0.2%, database size=200K, MPL=40)

=
P,l‘.
rir
oﬂ:
mlo
=

E]“]E]q DBMS BADA 9] ~2E
vm -9 MDAS?H AZIE 43, 24, 4%
Sgal FEeIT. adln Yzl
te Ansgch 48 A3 AYshs Bl
Hed AT 710 18T FIPA 1Yol
TS BYS ¢ 5 Uk A
27) 8 §A 9 Z2axd 47} 37}
z %‘M ual ge 45e Bt

uy $3d A9 sURt 2 e
A b el E olga 49< +4 ek 4
37 AsHE el SFHE BAAFIIE B4
17 YelEE o8¢ AP Fald A
SHe B dAolth, 8, A WHol 1
ALY dolE FRINE ERFoD FAUE
2y ool

N

)

$ £
=4 U o&’:.
N

I
K

]o

.E.lgr“u%l‘:lgo‘ﬂstul?;
> 2 & 4y (o
'(Omﬂm '{q-‘}mmy
M N o
—Ll
é
Fl“‘.‘

ok



166 st=22HIX88)=E2% '05 Vol. 5 No. 1

[11 C. Mohan,
Locking Method for Concurrency Control of

"ARIES/KVL: A Key Value

Multiaction Transactions Operating on
B-Tree Indexes,” Proceedings of VLDB, pp.
392-405, 1990.

[2] C. Mohan and F. Levine, "ARIES/IM: An
Efficient
Management Method Using Write-Ahead
Logging,” Proceedings of ACM SIGMOD,
pp. 371-380, 1992.

{31 J. S. Yoo, M. G. Shin, S. H. Lee, K. S. Choi,
K. H. Cho and D. Y. Hur, "An Efficient Index
Structure for High Dimensional Image Data,”
Proceedings of AMCP, pp. 134-147, 1998.

[4] K. Chakrabarti and S. Mehrotra, “Dynamic
Granular Locking Approach to Phantom

and High Concurrency Index

Protection in R-Trees,” Proceedings of
ICDE, pp. 446-454, 1998,

[5] K. Y. Whant, S. W. Kim and G. Wiederhold,
"Dynamic Maintenance of Data Distribution
for Selectivity Estimation,” Journal of
VLDB, Vol.3, pp. 29-51, 1994.

(6] M. Chae, K. Hong, M. Lee, J. Kim, O. Joe, S.
Jeon and Y. Kim, "Design of the Object
Kernel of BADA-III: An Object-Oriented
Database

Management System for

Multimedia Data Service,” Proceedings of

Network
Management, 1995.

[77 M. Komacker, C. Mohan and J. M.

Hellerstein, "Concurrency and Recovery in

Workshop on and System

Generalized Search Trees,” Proceedings of
ACM SIGMOD, pp. 62-72, 1997.

[8] P. Indyk and R. Motwani ”Approximate
Nearest Neighbors: Towards Removing the

Curse of Dimensionality,” Proceedings of

STOC, pp. 604-613, 1998.

{91 R. Weber, H. Schek and S. Blott, "A
Quantitative Analysis and Performance
Study for Similarity-Search Methods in
High-Dimensional Spaces,” Proceedings of
VLDB, pp. 194-205, 1998.

[10] S. L. Song, Y. H. Kim and J. S. Yoo, "An
Enhanced Concurrency Control Algorithm

for Multi-dimensional Index Structures,”

IEEE Transactions on Knowledge and Data
Engineering, Vol.16, No.1, pp. 97-111, 2004.

20000 : F5
ST FEA)
+2002 : FEUEE FHENFT

sk E D
A
3 wwg

<BAEOR> ¢ Holglolx Al2dl, 719 3] o]

olgjujo] 2 AR, AR Alxad F

= % @(Jong-Hyun Yun) =3¢
<2003 : FHEUSuARENT
B}IH(F AN

R4 FRYEE YRENT
3} AR

<BYRoE> : dojE Mol 2
9, XML, A% A28 5

-

])\



CHAHE MelRZ

- @A) FFEusta HFETEE AYBAL
<A EoE> ¢ Hlolgjde]x AlAH XML, F719
FA dlojele} 2 A2g] T

G A ${Jae-Soo Yoo) ZASH
- -1989d © MEOgtL HHEFE
' H(FEAL)
+19914 g TElzie AAVE
H(FEHA A
=1995d : 3ETElr|ed Adabs

199513 ~19961d © Exdjstar AAREASH A<l
7LA].
$19%63~3A ¢ FEUER W7 HAAEFH T
HJ‘I,__/':
<ERol> ¢ HlolEjulo] s A2y, FRA, o

_]
=]
gelclel doleulo)z, 4 A4 HHY 5




