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Abstract Aggregation is an operation that plays a key role in multidimensional OLAP (MOLAP).
Existing aggregation algorithms in MOLAP have been proposed for file structures such as
multidimensional arrays. These file structures do not work well with skewed distributions. In this
paper, we present an aggregation algorithm that uses multidimensional files adapting to a skewed
distribution. We first present an aggregation computation model that uses the new notion of
disjoint-inclusive partition. Using the disjoint-inclusive partition allows us to compute the order of
accessing data pages in advance. Based on this model, we then present the one-pass dynamic
aggregation algorithm. This algorithm computes aggregations using the one—pass buffer size, which is
the minimum buffer size required for guaranteeing one disk access per page. We prove that our
aggregation algorithm is optimal with respect to the cne-pass buffer size under our aggregation
computation model. Finally, we demonstrate that the one-pass buffer size theoretically derived is indeed
correct in real environments. We note that our algorithm achieves the optimal one-pass buffer size by
using a buffer replacement policy that exploits the page access order computed in advance. Our
algorithm is effective especially in a multiuser environment, where many aggregation queries are
requested concurrently, because it uses only those buffer pages that are essential to maintain the
normalized I/O access of 1.0.
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