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DMA Cache: Using On-Chip Storage to Architecturally

Separate I/O Data from CPU Data for Improving I/O Performance
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7. Conclusio

In this paper, we have proposed a DMA cache
technique to separate I/O data and CPU data based on the
observations of the different characteristics of the DMA
and CPU memory reference behaviors. Concretely, the
I/0 data’s produce-consume reuse distances inspire us to
separate 1/0 data from CPU data and to consequently
propose the DMA cache. The average sizes of various
types of DMA requests indicate the choices of the DMA

cache sizes. The percentages of the sequential DMA
memory references are used for the adoption of WT
policy and the prefetch scheme for the DMA cache.

We have presented two concrete DMA cache designs,
i.e., Decoupled DMA Cache (DDC) and Partition-Based
DMA Cache (PBDC), which are for I/O-specific
processors and general purpose processors respectively.
By using an FPGA-based emulation platform, we have
implemented and evaluated our designs and previous
unified approaches. Experimental results show that both
DDC and PBDC perform better than the existing
approaches that use unified, shared caches for I/O data
and CPU data.
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