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A Selectivity Estimation Scheme for Spatial Topological
Predicate Using Multi-Dimensional Histogram

Hong-Yeon Kim' - Hae-Young Bae''

ABSTRACT

Many commercial database systems maintain histograms to summarize the contents of relations, permit efficient
estimation of query result sizes, and access plan costs. In spatial database systems, most query predicates consist of
topological relationship between spatial objects, and it is very important to estimate the selectivity of those predicates
for spatial query optimizer. In this paper, we propose a selectivity estimation scheme for spatial topological predicates
based on the multi-dimensional histogram and the transformation scheme. Proposed scheme applies two partition
strategies on transformed object space to generate spatial histogram, and estimates the selectivity of topological
predicates based on the topological characteristic of transformed space. Proposed scheme provides a way for estimating
the selectivity without too much memory space usage and additional I/Os in spatial query optimizer.
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Algorithm Node GenericP(Col, Row, Rows)
Var i,4
node = MakeNode()
Sort(Col, Row, Row+ Rows—1)
i= Row
While ¢ < Row+ Rows
ig=1
i= FindBoundar)
b=V, con ub=Vi_y ca
If Col<4 Then
hild= GenericP Col+ 1,4y, i — i)
Insert( node, ib, ub, child)
Else
f=i-3
nseri( node, ib, ub,
End
End
GenericP = node
End
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Algorithm EContain( N, : node, x1, yl, x2, y2int)
Var Ra.Ro R, Ry : real
S = FindMaxMin(N, , x1)
If (S, < nil) Then * if found
Do
Ny = GetChild( S, )
= FindMinMax( Ny, 22)
If (S © nil) Then ' if found
Do .
N, = GetChild( Sy )
Sy = FindMaxMin( Ny, y1 )
If (S, ¢ »il) Then
Do
Ny, = GetChild( S,,)
S, = FindMinMax( Ny, 32 )
If (Sp & nil) Then
Do
f = GetFreq( S,)
R, = GERatio( S, x1)
R, = LERatio( Sy, 22)
R, = GERatio( S,;, 1)
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R, = LERatio( S, 32)
ef=ef+ f*Ry*Rp*R,*Ry
Sy = GetLT(Sy)
Loop While S, & nil
End
Sy = GetGT(S,)
Loop While S, & nil
End
Sp = GetLT(Sy)
Loop While S, <> nil
End
Sa = GetGT(S,)
Loop While S, & nil
End
End
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