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ABSTRACT

S00 Yoo

Existing index structures need very much update cost because they repeat delete and insert operations in order to update continuously

moving objects. In this paper, we propose a new index structure which reduces the update cost of continuously moving objects.

The

proposed index structure consists of a space partitioning index structure that stores the location of the moving objects and an auxiliary

index structure that directly

accesses to their current positions. In order to increase the fanout of the node,

it stores not the real

partitioning area but kd-tree as the information about the child node of the node. In addition, we don’t traverse a whole index structure,
but access the leaf nodes directly and accomplish a bottom-up update strategy for efficiently updating the positions of moving ohjects. We
show through the various experiments that our index structure outperforms the existing index structures in terms of insertion, update and

retrieval.

Key Words : Moving Object,
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pnode=ReadNode(node.pptr). . FH »EF 9% =/
ift sibling=SearchSibling( pnode, leaf)){ /+ Wgo] 758k vt Hal x,
sleaf=ReadNode( silbing):
MergeSplitNode(e, ledf. sleaf); '+ HeS Tdfslc] Bt x/
!
J
else
SplitNodete, legf); /+ #&S 78
1
/
elsef
leaf=InsertObject(e, node); * THe mTof o]& WA e 9] =
InsertHashTuble( e, leaf); -+ 34 Ejo]Eo) eE ¢ +/
1
}
}
(D8 4 M de|E



M4z=(2006.8)

XD H13-D

[
sl=F

+

Ao

482

SD yeer tr’.s‘p’

SD yeer lespr tupd

WER T BAY =g YA

)

=z

s

1<

of o

-
SearchSibling()& #5 %=

I
el

7ty

[e)
©
at

=

Bl =

(o)

A

sphit) & 3
]

= WA
3

fl493=
2

3]
A

g

-
o

= 724

o,

ol o], 1 <m=<2*—10]T}

btel

]

A

0

of i
e’t

Sé_
[A 2%
[ e —
R
)

B
oA ol 5,9 842 AATL EA

]

5 ==
s

5

Z}- Al

A

1o

]_

o FHoj 349 2

7h A

°

A
2%

S
o

3

5yt o] M=

=
Q4
¢ =

e

sp; —sp;

sp;, +m

(o]
R

R

b 75 (19 6)

}

(cascading

2k

P =

b gkol
3

g

o7
"

4r

2

F71 sel 7}

A3

E AA% u F3F vt EAlstE

J

2

% Aol e 9

|

o]

Aotk el ol @

L

L

"o

A
ol
ol
g

qr

b

kS HT_

Aol gk sgsle] A YA %

ZHA
(il

ol Al Alzkel ®gel web AL A Wl

34

o

=
B

FA

ol
ok

Hiu

=3

5) =20 28

=

ofuel, th AREA

782(PBU : Partial Bottom-up

34

)?3]'

o n

|

b1 ¢

3]

A2

§2U(FBU

. Full Bottom—up

34
o,

ke

T

Ak

Update) 7}

—_
o

)
®

ol
s

=

o
ol

H

—_
o

78 7

1

:
4 71

b

3.4.1 ¥

04

78

=S

o AA Az A

=X
.

0

<+

ioll
i}

ol
B



ok o T

ReadHeader()& %3l
Aol A7 g =

}_
Heplacel)osmon( )&
5!

o MZE AR

Qo 1= Delete()b]e( 0E F

F v we A AL

Algorithm Partial UpdateNode( e, ledf. root)
Se 7]E A EAdle P w2 nodeo| A HA] e HAE Y x/
{
leafhd=ReadHeader(leaf); /+ ©oF Do g3t g 2/ «
ift CaluateContains(e, leafhd.sp){ = 9< o Edts= 7370— #/
newinfo=ReplacePosition(e. leaf). /* o] W2 x5 A =/
AdjustNode! leafhd pptr, newinfo); /* W ¥ &85 vy »/
}
elsel « W e 9|7} 7|& G o] gt / A e AP xS
newinfo=DeleteObject(e, node). * A2l o]d 912 E 44 »/
AdjustNodet node, newinfo): .+ 3% Lh’f?:‘% g
leaf~FindNodete. root). = A e 49 ¥ w25 G4
leaf-WriteNode(e, leaf): + ©F h:Sof Wi o2 Q) »/
UpdateHashTuble(e, leaf); 7+ &+ Ho]& W«
/
}

T = = = (SR
145 25~ fo ol EAlshe
gk YolE e FEA o wad
}.oolell wial, o] B2 A7} olF
427 EA s of 49 ol &4
Fofl = b b ools A ¢

3hal Abekal o A %, T Al A

3|8 oG L AAE sk

U E g Asa & Arg) ek
Ll LHER ol
& 34 ol {2 7F A g =] of

Lo Hirahd L AL b =

ol =3 ] Foowker wrio) g

H 5Loﬂ o]oﬂ /\

Bl m‘:

= EgEs ol
Fejato] AA ] ol A& olF HA
1Tk ok AAlel galo g ghk =

D yeer Lo tge’t BB A AdjustNode()E
Fod ]

] R el YR W8S U, ot ol

AAL e senel gl el Eagstd g
(})JO],_J c]}.— /Hx.”o] /\1 k]]
EH%J: sp vec? t(’x/:‘ fzvp(/7}- ‘E"!%'&] W 761_?—
b= A2 el diek BE

73-%011@ WA o W op = A 2
sl W7ol wrabsh 4= 9l AdjustNode()i= 244
SD vect t(*.\’/}' upd ]— tﬂ?ﬂ E] Lﬂ E}E 7‘31&'] Aé%oﬂ

FaaA ebe,

}‘1
=

rhu
o;“:
o
-

R R
e FAe) WEel 44 wse] EAse BE AdEo
AT ARAE g & RE wso weian gt

}:!

(29 )M (28 1002 -
H4e e slelth (19 8)31 o] 249 F7l
A oM The ol% AA7} Eajehn
B b EAFGI e o)),

A o7 o2 AN FAVTT A (17 99 2ol

T 37 v

7)Ee AslE olE

olg MAl oo e M2 A2 o) 7F olF AA oA

AT EAete L e, o Edsks APl ol

Ao od fAE MER AAE WAL olF A9

ANos MAE wre] ARE FR vt IQAHE o] &3}

of F1 wrof gk (19 9= olE AX) EAse
il wE

AR o7k AE BT e, o ERGA SE A

B E 1

i
-2 n 043 g
-1 0o A oo
—T,1 1
-2 Os 12
1 n b
- —
2
-2 o
N3 °
-2 -t
- < —
2
or 2 l—v o; |1
03 |




484 HE2He|H

f2l==2A D M13-D RM4=(2006.8)

n. 5 Tl

/ -2 ? o -
alf - I — e 9
2 & -

! s
-/ n; — T
T

N
Jn vl
i—“;
1o
3
uor
ol
Ho ox
o
N
T
E‘I“
o -
(o
N

(3% 10) T ==0l Exfsts 2% gol wig- =t

o
=2

|
> 1
0,
-

BN

Algorithm FullUpdateNode(e, ledf, root)

/* ez 07077 /NZJ] e /(10761 ‘H—a‘:r_?‘ 1;].%% rrE 7745 x/

{

leafhd=ReadHeader(leaf); /+ ©% i = / st g 2l & x/
ift CaluateContains(e, leafhdsp){ /+ %9 ol Egxe 3% +/

el
newinfo=ReplacePosition(e. leaf) w iAol A ZE 9JAE

AdjustNode(leafhd.pptr, newinfo); /* HZH W&& vy »/

}

elsel /x 2] eo] IZ7} W wE g9 dlof EFHA] Ge 75’7‘" */

newinfo=DeleteObject(e, leaf); /+ °o]& AL HAE 2] =/
node=ReadNode(e, leafhdpptr); /* 25 =EF 9% +/
newinfo=ChangeNode( leaf, newinfo); /+ 4] 1o
while(1){

nodehd=ReadHeader(node): /+ B8 =Xof gt dr&

=]
o] WAE &L vy =/

ift CaluateContains(e, nodehdsp){ /% ¥ o] &=l F¢ %/

newleaf=FindNode(e, node); /+ ©% =58 Z4 «/

leaf=WritetNode(e, newleaf); /* T2 Lroﬂ o] A eE #Y *x/

UpdateHashTuable(e, leaf); /% dl+] Elo]E& #7Z =/
break; /x NS FE x/
}
node=ReadNode(e, nodehd pptr);
newinfo=ChangeNode(node, newinfo);
}
AdjustNode(nodehd.pptr, newinfo);
}
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