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A Cell-based Indexing for Managing
Current Location Information of Moving Objects

Eunglae Lee" - YangKoo Lee' - KeunHo Ryu'

ABSTRACT

In mobile environments, the locations of moving objects such as vehicles, airplanes and users of wireless devices continuously change over
time. For efficiently processing moving object information, the database system should be able to deal with large volume of data, and manage
indexing efficiently. However, previous research on indexing method mainly focused on querv performance, and did not pay attention to update
operation for moving objects. In this paper, we propose a novel moving object indexing method, named ACAR-Tree. For processing efficiently
frequently updating of moving object location information as well as query performance, the proposed method is based on fixed grid structure
with auxiliary R~Tree. This hybrid structure is able to overcome the poor update performance of R-Tree which is caused by reorganizing of
R-Tree. Also, the proposed method is able to efficiently deal with skewed-, or gaussian distribution of data using auxiliary R-Tree. The ex—
perimental results using various data size and distribution of data show that the proposed method has reduced the size of index and improve
the update and query performance compared with R-Tree indexing method.
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// Bucket information
bucketType : byte
startCell * int

endCell : int

used © int

// General attribute
X 'int

y o int

molD ! int
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// Node information
bucketType : byte
level : int

used : int

// General attribute
x1 tint

vl tint

x2 :int

v2 tint
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Algorithm Insert (e : NewEntry)
Input : NewEntry (M2& o] 54 4))
Begin
cid = Cell ID using location(e)
bid = Bucket ID in Bucket Table pointed by cid
bk = ReadBucket(bid)
if(Bucket Type in bk is RTROOT) then
InsertRtree(e)
else
if(bk is not overflow) then
InsertData(bk, e)
else
if(the same value between startCell and endCell in bk) then
InsertRtree(e)
else
nbk = CreatNewBucket()
SplitCellSet(bk, nbk)
UpdateBucketTable(bk, nbk)
end if
end if
end if
end
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Algorithm Delete (e : LeafEntry)
Input : LeafEntry (2&l& o]& A 4)
Begin
cid = Cell ID using location(e)
bid = Bucket ID in Bucket Table pointed by cid
bk = ReadBucket(bid)
if(Bucket Type in bk is RTROOT) then
DeleteRtree(e)
if(Root is the same Leaf) then
Change Bucket Type in bk
end if
else
DeleteData(bk, e)
if(bk is Underflow) then
Merge bucket cell IDs in bk
end if
end if
end
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Algorithm Search (R : Range)
Input : Range (A4 <)
Output : oIDs (F M o} E 3] IDs)
Begin
while(Cell IDs are included Range) do
cid = Cell ID using location(f?)
bid = Bucket ID in Bucket Table pointed by cid
bk = ReadBucket(bid)
if(Bucket Type in bk is RTROOT) then
result += SearchRtree(RR)
else
SearchData(?)
end if
end while
return result
end
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