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Input: n-dimensional array data An
Output: a binary tree with nodes including partitioning
information.

function partTree(An, int depth){
while(sizeof(An)>k){

var int axis :=depth mod n;
select dividing_value by axis from An

var tree_node node;
node.location := dividing_value;
node.leftchild := partTree(points in An before dividing_value,
depth+1);
node.rightchild := partTree(points in An after dividing_value,
depth+1);
return node;
}
}
Algorithm 1: Skew-Aware Partitioning Algorithm

47} 74 wol Soizb chunk Sb bR A7 Solzt
chunk ¢ A4 =9 Apol= oF k2 & & F Utk &
gto] ¥ 3 HIdet: Y7t 7P wol =0zt
chunk ¢} 714 AAl E°7F chunk 2] ¥4 F=2] =|o]
= ¢F K2 ot} 7]Ee] W BT &t chunk o &
o7b= dlolE e 7 LEA FEFHER =& o)
ol Ao zto]7} FolEo] HEANS =Y A
=3

o] 19 20 99 U85 7HeFs] YERUT X
9] maxchunks= Y4&7F 71 o] E9]7}1+= chunk
9Ju) 3 minchunk & W27} 7 AA Sorb=
chunk = 2m|&tt} Y 2 3 chunk o] E017= 94
o] =& <9]w|3tr}, (a)= Regular chunking 2] worst-case
= veid o (b)E AlkH el worst-case = WERY
Atk

=
:El‘
=

=

- 1224 -



2015 FAH|st=utmrls| =2% M223 H|25(2015, 10)

(219 2) (a) Regular chunking ¥} (b) #1¢H4% ®]

6.22 ¥ £%F A7

HomRe g ald dolgolA a2 load
balancing)S .23+ chunking WS Aletaldvl. A
oF WM kd tree 9F FAFS WAoo ® F7HS RSha)
a1, By 7 F7FS chunk & o] ZF chunk 9] d)
olE] B AL7}t vl EEHES .

T AFEE B =89 olEF BAS vEoR
AA Ao A Hes FAHSI AL 2T W
H3l B4 avs B4 Zolt

Acknowledgement

o] =2 2015 W% AE(vPgxei)e] A
o2 dFAFATEe] X Pe ol =P 7| 2A A}
219l (No. 2015R1C1A1A02037071)

mt
o

=t
[1] Jim Gray, David T. Liu, Maria Nieto-Santisteban, Alex
Szalay, David J. DeWitt, Ger Heber, “Scientific Data
Management in the Coming Decade", ACM SIGMOD
Record, vol.34, no. 4, pp. 34-41, 2005.

[21 P. Furtado and P. Baumann, "Storage of
Multidimensional Arrays Based on Arbitrary Tiling". In
Proceedings of 1999 IEEE ICDE International Conference
on Data Engineering, pp. 480-489, 1999.

[3] S. Sarawagi and M. Stonebraker, "Efficient Organization
of Large Multidimensional Arrays," In Proceedings of 1994
IEEE ICDE International Conference on Data Engineering,
pp. 328-336, 1994,

[4] E. J. Otoo, D. Rotem, and S. Seshadri. "Optimal
Chunking of Large Multidimensional Arrays for Data
Warehousing," In Proceedings of 2007 ACM DOLAP
International Workshop on Data Warehousing and OLAP, pp.
25-32, 2007.

[5] Jennie Duggan , Olga Papaemmanouil , Leilani Battle ,
Michael Stonebraker, ” Skew-Aware Join Optimization for
Array Databases”, ACM SIGMOD, pp. 123-124, 2015.

[6] https://en.wikipedia.org/wiki/K-d_tree

- 1225 -





