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Partial Trial-based Runtime Partitioning Method
for Shared Caches

Suuco Ocawa,™ Hipersucu IRIET and Kl HIrRakI™

To avoid the increase of conflict misses among cores which share cache on
multicore CPU, many dynamic cache partitioning methods have been proposed.
However these methods have two problems. First, those methods can only man-
age shared caches which depend on LRU replacement. Second, those methods
require many resources to reduce cache misses. In this paper, we propose Partial
Trial-Based Runtime Partitioning Method (PTRP) for reducing cache misses
in shared caches through dynamic cache partitioning. PTRP uses a few sets
called “monitoring sets” for applying new cache partition and monitoring cache
misses as a trial. This trial helps finding a new partition for reducing cache
misses with a little additional hardware. We evaluate an effect for performance
and resource of PTRP, then we show that PTRP reduces 31% misses in 2-core
CPU cache, 19% misses in 4-core CPU at the maximum. We also show that
PTRP reduces hardware requirement to 12% with 1.5% cache miss increase in

2-core CPU, 3% miss increase in 4-core CPU on the average.
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Fig.1 “Non-convex” miss decrease according to cache way increase.
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Fig.6 Implementation of the shared cache partitioning function.
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Fig.10 Cache miss reduction effect of cache partitioning methods for each pair of programs (2-
core).
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Fig.11 Cache miss rate implementing each runtime cache partitioning method (4-core).
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Fig.12 IPC improvement ratio from single execution IPC of each program (2-core).
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Fig. 13 IPC improvement ratio from single execution IPC of each program (4-core).
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Table 3 Cache miss reduction effect of using “monitoring sets”.
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A+A+B+C 15% 14% (—2.8%) 0.10%
A+B+B+C | 9.6% 9.0% (—3.0%) 0.17%
A4+B+C+C 13% 13% (—2.9%) 0.08%
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Fig. 14 Relation between cache miss reduction effect of partitioning and trial period length
(4-core).
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Table 4 The amount of hardware resource implementing each function (4-core).
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Table 5 The amount of hardware resource implementing each partitioning method (4-core).
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