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An SMT (Simultaneous MultiThreading) architecture processor aims to progress processor
performance by executing parallel threads. However, the increasing cache misses caused by
sharing the cache memory bring performance degradation. In this paper, we have developed
a thread scheduler based on a concept of thread affinity. Our proposed system observes per-
formance of concerning threads with common cache and reschedules them. In addition, we
have developed a strategy to choose the suitable thread number according to decreasing cache
hit ratio. As experimental results, the system with our developed thread scheduler performs
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up to 1.96 times higher with benchmark programs of RADIX sort in SPLASH-2.
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Table 1 The size and combination of cache memory (KB).

A B C D E F

1DCache 4 4 4 8 16 32
2Cache | 256 512 1,024 1,024 1,024 1,024

*1DCached1 000000000
**2Cachel2 000000000
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Fig.1 The comparison of IPC by cache size.
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Fig.2 The comparison of L1 data cache hit ratio by
cache size.
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Fig.3 The overview of the system.
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Fig.4 The algorithm of DT scheduler.
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Table 2 The assumption to stop AT and the number of
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Fig.5 The relation between a thread and a target thread.
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Fig.6 The algorithm of SA scheduler.
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Table 3 The result of all experiments.

LU FET RADIX

IPC SUR _1CHR 1PC SUR __1CHR IPC SUR __1CHR

L1 cache 4AT 1.41 1.00  89.24% 1.05 1.00 92.80% 1.93 1.00  96.49%
size 4 KB 4AT DT 1.60 1.13  95.36% 1.03 0.98  96.62%  2.77 1.44  99.73%
4AT SA 1.01 0.72  90.86% 1.14 1.09  95.21% 1.70 0.88  93.23%

4AT DTSA 1.34 0.95  95.08% 1.23 1.17  96.92% 1.92 0.99 97.18%

8AT 0.91 1.00 79.27%  0.75 1.00 83.90% 0.81 1.00  79.54%

8AT DT 1.60 1.76  94.53%  0.96 1.28 95.37% 1.49 1.84  95.65%

8AT SA 0.92 1.01 82.14% 0.76 1.01 84.63%  0.80 0.99  79.54%

S8AT DTSA 1.32 1.45 93.37% 1.03 1.37 94.12% 1.59 1.96 95.12%

L1 cache 4AT 2.90 1.00  99.68% 1.51 1.00 99.75%  2.99 1.00  99.96%
size 32 KB 4AT DT 2.85 0.98  99.66% 1.14 0.75  99.72%  2.85 0.95 99.95%
4AT SA 1.38 0.48  99.71% 1.64 1.09 99.80%  3.74 1.25  99.96%

4AT DTSA 2.07 0.71  99.73% 1.62 1.07  99.82%  3.70 1.24  99.96%

8AT 3.26 1.00  99.53% 1.51 1.00 99.56%  3.83 1.00  99.94%

8AT DT 3.09 0.95  99.07% 1.37 0.91  99.68%  3.84 1.00  99.93%

8AT SA 1.66 0.51  99.57% 1.60 1.06  99.75%  5.18 1.35  99.95%

8AT DTSA 2.78 0.85  99.58% 1.61 1.07  99.73%  5.03 1.31  99.94%

*SUR: Speedup ratio **1CHR:L1 cache hit ratio
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