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Abstract The choice of an effective indexing method is crucial to guarantee the performance of
the spatial join operator which is heavily used in geographical information systems. The R’ -tree based
method is renowned as one of the most representative indexing methods. In this paper, we propose
an efficient spatial join technique based on the DOT(DOuble Transformation) index, and compare it
with the spatial join technique based on the R -tree index. The DOT index transforms the MBR of
an spatial object into a single numeric value using a space filling curve, and builds the B -tree from
a set of numeric values transformed as such. The DOT index is possible to be employed as a primary
index for spatial objects. The proposed spatial join technique exploits the regularities in the moving
patterns of space filling curves to divide a query region into a set of maximal sub-regions within
which space filling curves traverse without interruption. Such division reduces the number of spatial
transformations required to perform the spatial join and thus improves the performance of join
processing. The experiments with the data sets of various distributions and sizes revealed that the
proposed join technique is up to three times faster than the spatial join method based on the R’~tree
index.
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Input : Query Start qs, Query End g, Grid Size n
Output : Set of Line Segments LS

LS = ¢;

Q = InitializeQuarter(qs, qe, n);
SplitQueryRangeByQuarter(Q, gs, qe, LS);
Return LS;
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Input :

Output : Set of Line Segments LS

. if(IsInRegion(Q, qs, qe))

LS = LS U LShew;

1

2

3

4

5. else if(Q.size > 1)
6 Quupsize = Qusize / 2;
7

8

9

11. Return LS;

LShew.Start = TriHilbert(StartPoint(Q));
LSuew.End = LSpewStart + Qusize” - 1;

Quarter Q, Query Start g, Query End g, Set of Line Segments LS

for(SubQuarter = 1; SubQuarter <= 4; SubQuarter++)
Qu.pattern = nextpattern(Q, SubQuarter);

. Quub.upperleft = nextupperleft(Q, SubQuarter);

10. SplitQueryRangeByQuarter(Qusb, qo qe, LS);
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Input : Quarter Q, Query Start g5, Query End qe Set of Line Segments LS

Output : Set of Line Segments LS

1. if(IsInRegion(Q, qs qe))

2. LShew.Start = TriHilbert(StartPoint(Q));

3. if(Q.TriQuarter = TRUE)

4, L LSuewEnd = LSuew.Start + (Q.size’ +Q.size) /2 - 1;

5. else
6

7. LLS =1S U LShew;

8. else if(Q.size > 1)
9. | Qmupsize = Qusize / 2

LLSnew.End = LSpewStart + Q.size® - 1;

10. | for(SubQuarter = 1; SubQuarter <= 4; SubQuarter++)

12.
13.
L

14. Return LS;

Qsup.upperleft = nextupperleft(Q, SubQuarter);

11 [ Qsaub-pattern = nextpattern(QQ, SubQuarter);
SplitQueryRangeByQuarter(Qsus, s, qe, LS);
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g E 4 2 €18 F DOT-Join

Input : File R, File S, Grid Size n
Output : set of Results RS

1 RS = ¢;

2. fori = 0; i < NumOfDataPage(R); i++)

3 PageR = GetDataPage(R, DataPage;);

4. gs = MIN(PageR.X:);

5 qe = MAX(PageRXe);

6. LS = QueryRangeToLineSegments(qs, e, 1);
T for = 0§ < |LS|; j+4)

8 LPageS = GetDataPageUsingBTree(S, LS);
9 RS = RS U Intersect(PageR, PageS);

10. Return RS;
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