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Modeling of TLB Miss Rate and Page Fault Rate for Memory
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Abstract As fast storage has become popular, the memory management system designed for hard disks
needs to be reconsidered. In this paper, we observe that memory access latency is sensitive to the page
size when fast storage is adopted. We find the reason from the TLB miss rate, which has the increased
impact on the memory access latency in comparison with the page fault rate, and there is trade-off
between the TLB miss rate and the page fault rate as the page size is varied. To handle such situations,
we model the page fault rate and the TLB miss rate accurately as a function of the page size.
Specifically, we show that the power fit and the exponential fit with two terms are appropriate for fitting
the TLB miss rate and the page fault rate, respectively. We validate the effectiveness of our model by
comparing the estimated values from the model and real values.
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Fig. 1. Total Memory access time as a function of page size and storage access time.
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