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Abstract

Recently, the need for Location-Based Services (LBS) has increased due to the development
of mobile devices, such as PDAs, cellular phones and GPS. As a moving object database
that stores and manages the positions of moving objects is the core technology of LBS, the
scheme for maintaining the main memory DBMS to the server is necessary to store and
process frequent reported positions of moving objects efficiently. However, previous works
on a moving object database have studied mostly a disk based moving object index that is
not guaranteed to work efficiently in the main memory DBMS because these indexes did not
consider characteristics of the main memory. It is necessary to study the main memory
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index scheme for a moving object database. In this paper, we propose the main memory
index scheme based on the R-tree for storing and processing positions of moving objects
efficiently in the main memory DBMS. The proposed index scheme, which uses a growing
node structure, prevents the splitting cost from increasing by delaying the node splitting
when a node overflows. The proposed scheme also improves the search performance by
using a MergeAndSplit policy for. reducing overlaps between nodes and a
LargeDomainNodeSplit policy for reducing a ratio of a domain size occupied by node’ s
MBRs. Our experiments show that the proposed index scheme outperforms the existing index
scheme on the maximum 30% for range queries.

FR0 - 0| 5 Cio|EHHO|A, MOl M 22| MOl Rtree
Keyword : Moving Object Database, Main Memory Index, R-tree
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Algorithm OverflowProcessing(Node node)

1 BEGIN

2 // if a normal node or a growing node overflows,

3 // the index applies to the node split policy based on a delayed node split

4 IF node overflows THEN

5 IF node. MBR > MBR_threshold THEN

6 reconstruct the index based on the R ftree split policy
7 ELSE IF OverlapRatiolnode. MBR) > Qverlap_threshold THEN

8 reconstruct the index based on MergeAndSplit(node)
9 FLSE

10 create a new growing node and connect it to the overflowed node
11 END IF

12 END IF

13 AdjustTree()

14 END
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Algorithm MergeAndSplit(Node node)

1 BEGIN

2 // choose the sibling node that overlaps with
node the most

3 // and then merge it to node and split the
merged node based on the R tree split
policy

4 calculate an overlap ratio between sibling

nodes of node

choose most overlapped sibling node mo_node

merge and split node with mo_node

allocate entries to node, mo_node

END
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