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Abstract A lot of work has been done to reduce disk access time in 1/0 intensive systems, which
store and handle massive amount of data, by distributing data across multiple disks and accessing
them in parallel. Most of the previous work has focused on an efficient mapping from a grid cell to
a disk number on the assumption that data space is regular grid-like partitioned. Although we can
achieve good performance for low-dimensional data by grid-like partitioning, its performance becomes
degenerate as grows the dimension of data even with a good disk allocation scheme. This comes from
the fact that they partition entire data space equally regardless of distribution ratio of data objects.
Most of the data in high-dimensional space exist around the surface of space. For that reason, we
propose a new declustering algorithm based on the partitioning scheme which partition data space
from the surface. With an unbalanced partitioning scheme, several experimental results show that we
can remarkably reduce the number of data blocks touched by a query as grows the dimension of data
and a query size. In this paper, we propose disk allocation schemes based on the layout of the resultant
data blocks after partitioning. To show the performance of the proposed algorithm, we have performed
several experiments with different dimensional data and for a wide range of number of disks. Our
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proposed disk allocation method gives a performance within 10 additive disk accesses compared with
strictly optimal allocation scheme. We compared our algorithm with Kronecker sequence based
declustering algorithm, which is reported to be the best among the grid partition and mapping function
based declustering algorithms. We can improve declustering performance up to 14 times as grows

dimension of data.

Key words : High-dimensional data, Declustering, Parallel disk I/O, Range query
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