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Design and Implementation of the Spatial Data
Cache Based on Agents for Providing Mobile Map Services

Duksung Lim!- Jaiho Lee'" - Bonghee Hong!''!

ABSTRACT

Mobile clients like a PDA need a cache and a spatial index to search and access map data efficiently. When a server transmits spatial objects
to a mobile client which has a low storage capacity, some of them can be duplicated in a cache of the mobile client. Moreover, the cost for
storing added data in the cache and reconfiguring spatial index is very high in the mobile client with low computing power. The scheme for
processing duplicated objects and distributing tasks of the mobile client which has low computing power is needed. In this paper, we classify
the method for storing duplicated objects and present the scheme for both caching objects and reconfiguring a spatial index of cached objects
using the clipping technique. We propose the caching system based on an agent in order to distribute the overhead of a mobile client as well
as to provide efficiently map services. We. design and implement it, and evaluate the performance.

IIRE : 2HtY X|2IFBAAH (Mobile GIS), R-E2I(R-tree). I#(Cache), B2IW(Clipping)
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s R-Treeol Alshe HiEch £&3 o0

A F7re] HEE A mARYgol dojdtrt olwf m
A Aoz A"E F9& Azt dHEeEE WwEEs)
el F3 wlolE gk T A A4 Aste] s
A o 999 T ANEL AY € W) do 949 &
Sz AFsPenz Wz A £ vk 28z A
o] AbA] dabe AA sy AAge Aol okt Bulk-
Deletion @4t& B3t 2tA g},

Bulk-Deletion €282 (28 1003 2t} of ¢xdF
& B AFd g A2 PHes A 49L& 223
o ARstE AL AAZ Fr

o
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Bulk-Delete ( Node T, Rectangle S ) /S AAE 999 MBR
{
if T != leaf then
check for each entry E overlap S==TRUE // A& 99
/# AAE FeE B2
fE=SIECSthen /8 x==9 99
/] o) AHA 29 23Hd 3%
Remove E from T; // 3¢ == 244l
CondenseTree( T ) // E& 2%

ShortenTree;
Else
Bulk-Delete( E, S )
Else
#fT=SIITCS then /A 494 239 3¢
Remove T ; /] wE A4
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CondenseTree ( Node T )
{
CT1:Set N=T, Set Q, the set of eliminated nodes,
to be empty
CT2: ¥ N is the root, go to CTS,
otherwise let P be the parent of N, and let En be Ns
entry in P
CT3:1f N has fewer than m entries, delete En from P and
add N to set Q
CT4: ¥ N has not been eliminated, adjust Enl to tightly
contain all entries in N
CT5: Set N=P and repeat from CT2
CT6 : Reinsert all entries of nodes in set Q
eliminated nodes are re-inserted in tree
as described in Algorithm Bulk-Insertion
}

ShortenTree

{
If Root Node has only one child
Then make child the new Root Node

(22! 10) Bulk-Deletion ¥12|&

Bulk-Deletion €318 E-2 R-Treed] 214 ¢ndE&3
- ARSFARE O 22 ztolFe] otk A, R-treedl A AHA)
A g xzo dE]uHS Fo} 23 A7 Bulk-Deletion
ANE T =9 A4 E 49 EA], CondenseTree
dnEdA F 2 dY == AAd] 93 underflow
7} AU E B AAY =29 ZE AHEE A A9
3t Ao] ohd AAR x=E Bulk-Insertion ¢u8EF9
small-tree2 7F%3}9] Bulk-Insertion 822 A A4l o
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