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Abstract One of the most effective ways to improve cache performance is to exploit both temporal
and spatial locality given by any program executional characteristics. In this paper, a new cache
system is proposed to exploit both types of locality via simple mechanism without the aid of compiler
or any additional component. The proposed cache system consists of two caches with different
associativities and the different block sizes, i.e., a direct-mapped cache with small block size and a
fully associative buffer with large block size as a multiple of small blocks. Therefore, spatial locality
can be exploited by fetching large blocks including missed small block into the buffer, and temporal
locality can be also exploited by selectively storing small blocks that were referenced at the buffer in
the past. To determine the blocks to be stored at the direct—-mapped cache, the proposed cache system
uses one control bit. Therefore, more temporal locality can be managed by selectively keeping those
blocks with high possibility of reference tendency in time domain. According to the simulation results,
similar performance can be achieved by using four times smaller cache size comparing with the
conventional direct-mapped cache. In addition, power consumption of the proposed cache can be
reduced by about 5% comparing with the victim cache.
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