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Abstract The distance join is a spatial join which finds data pairs in the order of distance when
associating two spatial data sets. This paper proposes several methods to optimize the adaptive
multi-stage distance join, presented in [1]. First, we optimize the sweeping index formula which is
used for selecting sweeping axis during plane sweeping. Second, to improve the performance of a
priority queue used for maintaining node pairs, we propose to use the maximum distance of a node
pair as the second priority of the queue. Moreover, we compare trade-offs in estimating the cut-off
distance between under uniformity assumption of data distribution and non—uniformity assumption.
The experiments show that the proposed methods greatly improve the performance of the algorithm
in CPU cost as well as in I/O cost.
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19 | procedure AggressivePlaneSweep(</,r>)
20 | set L « sort_axis({child nodes of {});
21 | set R < sort_axis({child nodes of r});
22 | while L = 0 and R = 0 do

35 following :

1 set AnswerSet < an empty set;

2 set Qu, Qp, Q¢ < empty main, distance and compensation queues;
3 set eDmax < an initial estimated Dmax;

4 insert a pair <R.root, S.root> into the main queue Qus;

5 while |AnswerSei|l < k and Qu = 0 do

6 set ¢ < dequeue(Qas);

7 if ¢ is an <object, object> then AnswerSet < {c} U AnswerSet;
8 else

9 if gDmax < eDmax then eDmax < gDmax;

10 if c.distance < eDmax then

11 reinsert ¢ back into Qu,

12 break,

13 end

14 AggressivePlaneSweep(c);

15 enqueue(Qc, ¢

16 | end

17 | if |AnswerSet] < k then execute Algorithm 3;

// Sort the child nodes of { by axis values.
// Sort the child nodes of r by axis values.

23 n < a node with the min axis value € L U R;

24 if n € L then

25 L « L - {n}; AggressiveSweepPruning(n, R);

26 n.compensate < a node in R with the min axis value and not paired with n;
27 else

28 R <« R - {n}; AggressiveSweepPruning(n, L);

29 n.compensate < a node in L with the min axis value and not paired with n;
30 end

31 end

32

33 | procedure AggresiveSweepPruning(n, List)
34 | Same as the SweepPruning procedure in Algorithm 1 except line 24 replaced with the

36 if axis distance(n,m) > eDmax then return;
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