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The Implementation and Performance Evaluation of PR-File
Based on Circular Domain

Hong Ki Kim?*

Bu Hyun Hwang''

ABSTRACT

In this paper, we propose a new dynamic spatial index structure, called PR-file, for handling
spatial objects and the modified hierarchical variance which measures the degree of spatial locality
at each level. Under the assumption that a multidimensional search space has a circular domain,
PR-file uses the modified hierarchical variance for clustering spatially adjacent objects. The inser-
tion and sphtting algorithms of PR-file preserve an index which has a low hierarchical variance
regardless of object distributions. The simulation result shows that PR-file has a high hit ratio dur-
ing a retrieval of objects by using an index with low hierarchical variance. And it shows a char-
acteristic that the larger the bucket capacity, the higher the bucket utilization.
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Procedure Search(Q:query:P-pointer);

{ Input : Range query QU ... ),

i denotes a range [siel) of D;

Output : All objects overlapping Q )
BEGIN

FOR each ; DO IF s > & THEN ¢ = & + high_value(D;);
Get_NodePage(P,NP);

IF NP.type = leaf_node_page THEN

FOR all E DO [F overlap(QE:R) THEN Return_Objects(Q.E; Paa);
ELSE
FOR all E DO IF overlap(QE:R) THEN Search(QE;Pas);
END: (s [F #)
END:
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Procedure Insert(Q:object);
{ Input : An object O
Output : None )
VAR
B,BI,B2 : pointer; (‘ Bucket pointer ¢)
BEGIN
ChooseBucket(0B); Put_Object(0,B);
IF overflow(B} THEN
Assign_New_Buckets(BI,82); SplitBucket(B B1 B2);
END; (+ IF #)
Adjust_Index(B,B1,B2);
END;
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Procedure ChooseBucket(O:object;B:pointer);
{ Input : An object O

Output : Bucket pointer B }
VAR

SE : node_page:

CB  array of node_page;

NB : integer; {+ No of candidate bucket *)
BEGIN

Get_NodePage(ROOT.NP);
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WHILE NP.type <> leaf_node_page DO
Min_Increase_TotalVariance(O,E,SE);
Get_NodePage(SE. P, NP);

END; (+ WHILE #)

Candidate_Buckets(O,ECBNB);

CASE NB OF
0 : Min_Increase_TotalVariance(Q,E SE),

B := SE P
1: B := CB .Por
ELSE B := min_object_bucket(CB);
END; {+ CASE +)
END;
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Procedure SplitBucket(B,B1,B2:pointer);
{ Input : An overflow bucket B, New buckets BI,B2
Output : None }
VAR
01,02 : object;
BEGIN
Max_Distance_Objects(B,01,02);
Put_Object(O1 B1); Delete_Object(01.B);
Put_Object(02,B2); Delete_(bject(02,B);
WHILE no_of_objects(B) <> 0 DO
TF no_of_objects(BI) > min_objects THEN
Put_Rest_Objects(B,B2); EXIT:
ELSE IF no_of_objects(B2) > min_objects THEN
Put_Rest_Objects(B,B1); EXIT:
ELSE
Candidate_Object(B,B1,B2,01);
Select_Bucket_&_Put_Object(01,B1,B2);
Delete_Object(01,B);
END; (¢ IF )
END; (+ WHILE )
END;
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Procedure Delete(O:object);
( Input : An object O
Output - None }
VAR
B1,B2 : pointer;
BEGIN
Bl := find_bucket(O);
IF Bl = null THEN RETURN
Delete_Object(OBL);
IF underflow(B1) THEN
B2 := find_buddy(B1); Merge_Bucket(BI,B2);
Delete_Bucket(B2);
END: (« IF )
Adjust_Index(B1,B2.;
END;
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