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The CR -Tree Supporting a Circular Property of Objects

Hwi-jun Seon'

- Hong Ki Kim '

ABSTRACT

To increase the retrieval performance in spatial database systems, it is required to develop spatial indexing methods considered the spatial
locality. The spatial locality is related to the location property of objects. The previous spatial indexing methods are not considered the circular
location property that objects will be taken. In this paper, we propose a dynamic spatial index structure called CR™-tree, and evaluate the

performance of the proposed index structure. This is a new spatial index structure considered the circular location property of objects in which

a search space is constructed with the circular and linear domains. By the simulation results, the CR*-tree shows that the number of disk access

is low and the bucket utilization is high regardless of object distribution and bucket capacity.

FIRIE : &85 4 (Circular Propesty), @B EHQ(Circular Domain), 48 THel(Linear Domain), Spatial index Structure, CR*-Ez2|

(CR*-tree)
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Algorithm SEARCH(node N, Region Query Q)

/* Perform Region Query Q(Iy, I,,,In-1), I; denotes a
range [s;, e;) of D, N;.child is a child node of node N; */
{
S1. [ Convert a circular region query to a logical region query ]
For all I in the region query @
If s, is more than ¢, then
e; plus the maximum value of domain D, equals e,
S2. [ Search nonleaf nodes ]
For every entry N;in N
Invoke SEARCH ( N,. child, Q)
for every entry whose MBR intersects the region query Q.
S3. { Search objects in bucket ]
Output all objects that intersects the region query &.
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Algorithm INSERT(node N, object O)

/* Insert object O into a tree rooted at node N */
{
11. [ Find the bucket for new object O}
Use ChooseBucket (O, ptr) to choose a bucket B in which
to place O.
12. [ Add object O to bucket B
Insert O into B.
If B is first overflow, then
invoke Relnsert (O)
else invoke SplitBucket (B, O), which will return new bucket
if split was inevitable.
13. [ Propagate changes upward]
Form a set S that contain B, its adjacent siblings,
and the new bucket (if any).
Invoke AdjustTree (S).
4. { Grow tree tdller]
If node split propagation caused the root to split, then
create a new root whose children are two resulting nodes.
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Algorithm ChooseBucket(object O, pointer p)

/* Returns the bucket in which to place a new object O */
{
Cl. [ Initialize ]
Set N to be the root node.
C2. [ Ledf check]
If N is a leaf, return N.
C3. [ Choose subtree ]

If childpointers in N point to leaves, then
considering the location attribute value of all entries in N
circularly and non-circularly, choose the entry (O, p) whose
rectangle needs least overlap enlargement to include the
new object O ; on tie, choose the entry with the least
area enlargement.

If childpointers in N do not point to leaves, then
considering the location attribute value of all entries in N
circularly and non-circularly, choose the entry (O, p) with
the least area enlargement to include the new object O ;
on tie, choose the entry with the smallest area.

C4. [ Descend until a ledf is reached )
Set N to the node pointed by p and repeat from C2.
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