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Abstract

Image processing applications tend to access their data non-sequentially and reuse that data infre-
quently. As a result, they tend to perform poorly on conventional memory systems due to high
cache and TLB miss rates and are particularly sensitive to the growing latency of main memory.
In this paper, we analyze the memory performance of three image processing algorithms (volume
rendering, image warping, and image filtering) on both a conventional memory system and on the
Impulse memory system. The Impulse memory system allows application software to control how,
when, and where data are loaded into a conventional processor cache. It does this by letting software
configure how the memory controller interprets the physical addresses exported by the processor,
which enables an application to dynamically change how data are fetched. Sparse data can be ac-
cessed densely, which improves both cache and TLB utilization, and memory latency is hidden by
prefetching data within the memory controller. We find that for these image processing codes, using
an Impulse memory system yields speedups of 40% to 226% over an otherwise identical machine
with a conventional memory system.
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