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Abstract A range-sum query is very popular and becomes important in finding trends and in
discovering relationships between attributes in diverse database applications. It sums over the selected
cells of an OLAP data cube where target cells are decided by specified query ranges. The direct
method to access the data cube itself forces too many cells to be accessed, therefore it incurs severe
overheads. The prefix-sum cube was proposed for the efficient processing of range-sum queries in
OLAP environments. However, the prefix-sum cube has been criticized due to its space requirement.
In this paper, we propose a lossless compression method called the overlapped-subcube that is
developed for the purpose of compressing prefix-sum cubes. A distinguished feature of the over—
lapped-subcube is that searches can be done without decompressing. The overlapped-subcube reduces
the space requirement for storing prefix-sum cubes, and improves the query performance.
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Algorithm Overlapped-subcube compression
Input : prefix_cube
Output : compressed prefix-sum cube
Begin
1 for(i=0:i<XSIZE;i++)
2. for (j=0;j<YSIZE;j++ )
if({(i=0andj=0)or
(i =0 and prefix_cube (i}(j] * prefix_cube {i][j-1]) or
(j =0 and prefix_cube [i}{j] * prefix_cube [i-1][j] ) or
{ prefix_cube [11{j] * prefix_cube [i-11[j] and
prefix_cube [i]{j] * prefix_cube {iJ[j-1]1)) «
make a pair with the value prefix_cube [i][j} and the offset
append the pair into the result
}
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Algorithm Lookup

Input : compressed_cube, x, y

Output * Viyscune

Begin

1. low=1

2. high = the number of pairs in the compressed_cube
3. while ((low + 1) <high) {

4 mid = (low + high) / 2
5. (x1, y1) = the first address of mid’s pair in the compressed_cube
6. if (xS x1andy=yl)
7 high = mid
8. else if (x1 < x and y1 $y)
9. tow = mid
10. else
11, break ;
12. }
13. for (i = high: low <i; i--) {
14, (x1, y1) = the first address of ith pair in the compressed_cube
15.  if(xl1*xandyl=y)
16. returnt Ve Of the ith pair in the compressed_cube
17, }
End.
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