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Abstract A spatio—temporal join is an expensive operation that is commonly used in spatio-
temporal database systems. In order to generate an efficient query plan for the queries involving
spatio—temporal join operations, it is crucial to estimate accurate selectivity for the join operations.
Given two dataset S, S, of discrete data and a timestamp tq, a spatio—temporal join retrieves all pairs
of objects that are intersected each other at t,. The selectivity of the join operation equals the number
of retrieved pairs divided by the cardinality of the Cartesian product 51 ><52. In this paper, we propose
a spatio—temporal histogram to estimate selectivity of spatio-temporal join by extending existing
geometric histogram. By using a wide spectrum of both uniform dataset and skewed dataset, it is
shown that our proposed method, called Spatio-Temporal Histogram, can accurately estimate the
selectivity of spatio-temporal join. Our contributions can be summarized as follows: First, the
selectivity estimation of spatio-temporal join for discrete data has been first attempted. Second, we
propose an efficient maintenance method that reconstructs histograms using compression of spatial
statistical information during the lifespan of discrete data.
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Algorithm for computing the number of intersection
point
Begin

1: Find a Histogram H*, H?

2: that satisfy H'ls < t,< H'le and HPls < t, < HP.le
3' where 0 < i< number of histogram;

4: For j=0 to the number of cells

5. retrieve the information of cells;

6 b= cf* af+ Cf* (1,;1 + u}f* hf—%— wf* hf}

T h=b+h;

8 End for

End
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Algorithm for retrieving the information of cells
Begin
1: Find a Histogram #,

2: that satisfies #; Is < t, < H, .le

3: where 0 < i < number of histogram;
4: For j=0 to the number of cells

5: If (cell; is an address of Histogram)
6: cell; = H(e”rph_.aell].;

7 End if

8  End for

End
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Algorithm for reconstructing the spatio-temporal
histogram

Begin

1* PFind a last Histogram H,

2 where [ = max(i)

3" s = current timestamp;

4 gle = ls;

5 construct a new histogram #,;

6. For j=0 to the number of cells

7 If (H,.cell; overlapped with object in #;)
8: compute ¢, w, h, ¢ using Tuins Two Yoin Yoo
9 update H,.cell; set ¢, w, h, a;

10: Else if (cell]- is an address of Histogram)
11: Hy.cell; = Hcell;

12: Else

13: Hy.cell; = an address of Histogram #;
14: End if

15: End for

End
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Update the information of cells Algorithm
Begin
Find a Histogram

1: that satisfy H, .Is = o.ls
2 where 0 < ¢ < number of histogram;
3" HgNum = ols/
4 For =0 to the number of cells
b If (H.cell;, overlapped with old object in &)
6: compute ¢, w, h, a using old object’s MBR,
T For (i=HgNum; cell; is not an address of
8" Histogram ;i++)
9: subtract ¢, w, b, ¢ from H.cell;
10: End for
1I: End if
12: If (H,.cell; overlapped with new object in H,)
13: compute ¢ w, b, @ using new object’s MBR;
14 For (i=HgNum; cell; is not an address of
15" Histogram ;i++)
16: add ¢ w, h, « from H.cell;
17 End for
18" Endg if
End for
End
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Selectivity estimation algorithm by wusing spatio-temporal
histogram

Begin
1: ¢4 ¢7 : query timestamp of datasets;
( it
2 Hi* = retrieve the information of cells at timestamp 58

3 HFP = retrieve the information of cells at timestamp 2
& Ip = compute the number of intersection point;
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