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Abstract In general, the hit ratio of the first level cache is one of the most important factors in
determining the performance of computer systems. Prefetching from lower level memory structure is
one of the most useful techniques for improving the hit ratio of the first level cache. In this paper,
we propose a prefetch on continuous same page access (CSPA) scheme which improves the prefetch
efficiency of the instruction cache and reduces prefetch cost at the same time. The proposed CSPA
scheme traces the page addresses of executed instructions to count how many times the same memory
page is accessed continuously. To increase the prefetch efficiency, the CSPA scheme initiates prefetch
only if the number of accesses to the same page exceeds the threshold value. Generally, the size of
a L1 cache block is smaller than that of a L2 cache block. Therefore, one 1.2 cache block contains a -
number of L1 cache blocks. To reduce the number of unnecessary accesses to the L2 cache due to
prefetch, the CSPA scheme enables prefetch only when the missed L1 block and the prefetch 1.1 block
are in the same L2 cache block, leading to reduced prefetch cost. According to our simulations, the
proposed prefetching scheme improves the performance by up to 6.7%.
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Parameter value
Branch predictor Bimodal
Issue 2 issue width, out-of-order
Resource 1 Integer ALU, 1 Integer mult., 1 Float ALU, 1 Float mult.
Mise. Fetch queue = 8, Decode width =2, Commit width = 2,
RUU size = 8, LSQ size = 8
iL.1 cache 16 KB, 4 way, 32 bytes cache line, 1 cycle latency
dL1 cache 16 KB, 4 way, 32 bytes cache line, 1 cycle latency, write-back
L2 cache Unified, 256 KB, 8 way, 256 bytes cache line, 8 cycle latency

Memory latency 32 cycle latency + 1 cycle / 8 bytes, 2 port
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