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Abstract Program execution time is closely related with the efficient utilization of cache memory.
Moreover, the time is greatly affected by the interference miss, but the cache miss behavior of a
program is highly unpredictable. In this paper we present novel analytical model of the cache miss
ratio consisting mainly of array operation inside nested loops for direct-mapping caches, and using this
model we predict the program execution time. Our model predicts whether or not cache miss occurs
in next period based on access time of array being loaded in cache. This model is faster and more
accurate than previous models. A significant advantage is that the calculation time is proportional to
the number of array references in the program. Applications of this model range from performance
evaluation and prediction to data locality optimizations.
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