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Abstract

To improve performance, data reorganization needs locality models to iden-
tify groups of data that have reference affinity. Much past work is based on
access frequency and does not consider accessing time directly. In this paper,
we propose a new model of reference affinity. This model considers the distance
between data accesses in addition to the frequency. Affinity groups defined by
this model are consistent and have a hierarchical structure. The former property
ensures the profitability of data packing, while the latter supports data pack-
ing for storage units of different sizes. We then present a statistical clustering
method that identifies affinity groups among structure fields and data arrays by
analyzing training runs of a program. When used by structure splitting and ar-
ray regrouping, the new method improves the performance of two test programs
by up to 31%. The new data layout is significantly better than that produced
by the programmer or by static compiler analysis.
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