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Performance Evaluation of a Spatial Index Structure Supporting
the Circular Property in Spatial Database Systems

Hong-Ki Kim' and Hwi-Joon Seon'"

ABSTRACT

In order to increase the performance of spatial database systems, a spatial indexing method is necessary
to manage spatial objects efficiently in both dynamic and static environments. A spatial indexing method
considering a spatial locality is required to increase the retrieval performance. And the spatial locality
is related to the location property of objects. The previous spatial indexing methods did not consider
the circular location property of objects.

In this paper, we introduce the CR-Tree that is a spatial index structure for clustering spatially adjacent
objects in which a search space is constructed with the circular and linear domains. Using a spatial index
structure considered a circular location property of objects, we show that high hit ratio and bucket utiliza-
tion are increased through the simulation.
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Procedure INSERT{0:Object_Type):
{ Input : An ohject 0
Output : New CR-Tree index }

VAR
B . Bucket_Type:
BP1,BP2 : Pointer:
BEGIN

Choose_Bucket(Q,BP1}:
Insert_Object(0,B);
IF B No_of Object > MAX_OBJECT THEN (¥ Bucket overflow )
BEGIN
Assign_New_Bucket(BP2);
SPLIT_BUCKET(BP1,BP2):
ENDS
Adjust_Tree(B. Pparen ):
END:
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Procedure SPLIT BUCKET(BPI, BP2: pointer);
{ Input . An overflow bucket pointer BPl and a new bucket
pointer BF2
Qutput : Two buckets after split }
VAR
B,B1,B2 : Bucket_Type:
01,02  : Object_Type:

BEGIN
Get_Bucket(BP1,B1): Get_Bucket(BP2,B2):
B :=Bl; Bl := null:

Pick_Seeds(B,01,02); ( Pick the first object for each

bucket ¥)
Insert_Object(01,B1): Delete_Object(0l,B):
Insert_Object{02,82): Delete Object(02,B):
WHILE B.No_of Object & 0 DO

BEGIN
IF B1.No_of _Object > (MAX_OBJECT / 2) THEN
BEGIN
Insert_Rest_Objects(B.Object,B2). EXIT:
END;
IF B2.No_of_Object ) (MAX OBJECT / 2) THEN
BEGIN
Insert_Rest_Objects(B.Object,Bl}): EXIT:
END:

Pick Next(B,B1,B2,01); (% Select one remaining
object 01 in B %)

Insert_Object(0], candidate_bucket{01,B1,B2)):

Delete_Object(01,B):

END:

END:
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