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A Physical Design Method of Storage Structures for
MOLAP Systems of Data Warehouse

Jong-Hak Lee'

ABSTRACT

Aggregation is an operation that plays a key role in multidimensional OLAP (MOLAP) systems of
data warehouse. Existing aggregation operations in MOLAP have been proposed for file structures such
as multidimensional arrays. These file structures do not work well with skewed distributions. This paper
presents a physical design methodology for storage structures of MOLAP that use the multidimensional
file organizations adapting to a skewed distribution. In uniform data distribution, we first show that the
performance of multidimensional analytical processing is highly affected by the similarity of the shapes
between query regions and page regions in the domain space of the multidimensional file organizations.
And than, in skewed distributions, we reflect the effect of data distributions on the design by using the
shapes of the normalized query regions that are weighted with data density of those query regions. Finally,
we demonstrate that the physical design methodology theoretically derived is indeed correct in real
environments. In the two-dimensional file organizations, the results of experiments indicate that the
performance of the proposed method is enhanced by more than seven times over the conventional method.
We expect that the performance will be more enhanced when the dimensionality is more than two. The
result confirms that the proposed physical design methodology is useful in a practical way.
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