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Hybrid Prefetching with Feedback using Sampled History

Goxk1 Honjo, ™ Yasvo Isu, ™2 HipETSucu IRIE, !
MARY INABAT! and Ker Hirak1'!

Memory access performance dominates processor performance. Data
prefetching is a method to improve memory access performance, and it specu-
lates memory addresses that will be loaded by processor in the future and fetches
data from memory in advance. Hybrid prefetching uses multiple prefetching
methods so that it makes use of their features. However, it tries to fetch too
much data and decreases performance because of saturation of memory band-
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width when it uses all memory addresses speculated by prefetching methods.
We previously proposed SHPF that controls the amount of prefetch accesses,
but it is not realistic because it consumes too much hardware resources.

This paper proposes HPFSH (Hybrid Prefetching with Feedback using Sam-
pled History) which limits the amount of prefetch accesses. HPFSH reduces
consumed hardware resources by recording information of address speculation
into cache tags and buffer separately. Although HPFSH reduced hardware
resources of CAM structure to 1/27.5 compared to SHPF, in terms of IPC per-
formance compared to hybrid prefetching without controls HPFSH achieved
46.8%.
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Fig.1 Mechanism of HPFSH
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Table 1 Parameters of simulation

Processor Alpha ISA, 4 way out of order, 2.0 GHz

L1 cache 64 B line, 8-way set associative, 32 KB, Latency: 1 cycle
L2 cache 64 B line, 16-way set associative, 1 MB, Latency: 20 cycles
Main Memory Latency: 200 cycles, 5 GB/sec

Thresholds to disable prefetcher  accuracy: 50%, coverage: 25%

Threshold to enable prefetcher accuracy: 25%

Prefetch buffer maximum 32 entries, maximum 1024 cycles

Thresholds of SHPF Block: 12, Stride: 11, C/DC: 5

Block Prefetch depth: 4

Stride Prefetch depth: 4, 256 histories

C/DC Prefetch 256 IT entries, 256 GHB entries, 4 KB CZone
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Fig.2 Result of IPC (Instructions Per Clock cycle) performance evaluation
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Fig.3 Result of bus inlet flow performance evaluation (normalized by NoPref.)
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Fig.4 Result of MPKI (Misses Per Kilo Instructions) performance evaluation
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