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Abstract Histograms are popularly used for selectivity estimation in database systems. In
conventional histogram methods, buckets return the approximated results based on the assumption that
all objects in a bucket are uniformly distributed. However, the objects within the region of a query
are not likely to be uniformly distributed. That is, there can be some skews (ie., clusters) in the
buckets, which may significantly degrade the accuracy of the histogram. The aim of this work is to
enhance the accuracy of histograms. For this purpose, we propose a new two—dimensional histogram
method considering clusters. The proposed method detects dense regions and exploits them for
organizing buckets. Since the proposed method effectively reduces accuracy degradation caused by
clusters, it can provide improved, robust accuracy against skewed data distributions. Through
experiments, we show that the proposed method provides up to 74% improved performance compared
with the conventional histogram.
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Procedure BuiidBucketHierarchy(B, O, NB, [)
/" Input: B (a bucket where hotspots are detected),
O (a two-dimensional dataset in bucket B)
NB (the number of buckets)
I (the current level in a bucket hierarchy) */
/* initially, B=Bret, O=the whole dataset, =1 */
/* Output: a bucket hierarchy rooted by bucket Breot */
01: BucketSet, = Detect hotspot regions in B by using
02: the distinct CR extraction algorithm;
03: Make buckets in BucketSet; be children of B;
04: NB'=|BucketSet;|; /* NB'denotes the number of

04 detected hotspots */
06: IF (NB>NB'){

07: FOR EACH bucket B; in BucketSet, DO {
08: I* NB; denotes the number of buckets
09: to be detected in B;*/

10: NB; = (NB-NB')/NB’;

11 IF (NB; > 0) {

12: /* Oy denotes a dataset in B, */
13: BuildBucketHierarchy(B;, O:, NB;, +1);
14: Y/l End_of_IF

15 }// End_of_FOR_EACH

16: }/End_of IF
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