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Simple Hybrid Prefetch with Feedback

Gok1 Honso,™ Yasvo Isuir,? HipETsucu IRig, !
MARyY INABAT! and KEr Hirak1'!

In recent years, memory access performance is a large overhead of proces-
sor performance, and data prefetch method is attracting. Data prefetch is a
method that predicts the addresses to be loaded and fetches the data from
memory in advance. Hybrid prefetch is a method that uses multiple prefetch
methods at the same time and that makes the most of the methods combined.
However, too much fetching of data from memory causes starvation of resources
and decreases the total performance.

This paper proposes Simple Hybrid Prefetch with Feedback (SHPF). SHPF
is a method that solves the starvation of resources using a feedback mecha-

nism that consists of saturating counters and a table to record all predicted
addresses. The result of evaluation of hybrid prefetch and SHPF showed that
SHPF improves the IPC by about 11.8% in harmonic mean and improves the
cache miss count about 3.86% on average.
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Fig.1 Result of IPC performance evaluation of hybrid prefetch
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Table 1 Parameters of simulation

cache line 64 bytes
L1 cache 8-way set associative, 32 kbytes, Latency: 1 cycle
L2 cache 16-way set associative, 512 kbytes, Latency: 20 cycles

Main Memory

Latency: 200 cycles, 1 access per 10 cycles

Prefetch History Table

maximum 1024 entries

Confidence Counter

4bits for each prefetch method

Thresholds

3 (AMPM Prefetch), 5 (C/DC Prefetch), 11 (Stride
Prefetch)

Stride Prefetch

depth: 80 minimum stride: 4096bytes

C/DC Prefetch

256 Index Table entries, 256 Global History Buffer entries,

4096bytes CZone

AMPM Prefetch 4096 bytes CZone, 32 hot zones, maximum 16 candidates

compile gce 4.2 with option “-O3 -fomit-frame-pointer -funroll-all-

loops”
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Fig.3 Result of MPKI performance evaluation of SHPF
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Fig.4 Result of IPC performance evaluation of SHPF
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