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4, SMT(Simultaneous MultiThreading) REDVALF ALy KFat vy 4T —FF 7 F ¥ H8
Fia7ot sy HHEEREDOTREEL LTEB IR TWS. ZhlE, ety icEkondadis
—DODALy KELTHINCETTHFRTHD. HEROxF vy V22 LETTAH L TLE
DHREEZED DD, BILINOLDO(FIIAL Yy FILOBAE2L LT, RELARDIELTF
Band FHEERICLY SMT Yot o 4 MEET2RTHERZBAELAER vy
ATHDENALNII ST EDYD, ALy KOERTEHEBLIZAL Yy FOIVEZICL-T,
Fryra IRCLOERERTEBSILODAL Yy KA Va—F8M%E L. £, ETHEREOF
L, Aby FR7V2—=FhF vy a2 IXAOMBEEELLILE2TT. iIHENRESE, SPLASH-2
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Development of a thread scheduler for SMT processor architecture

KANAME UCHIKURA ,t MIKIKO SATO ,t NORITO KATO .t
MASANORI YAMATO .+ HIRONORI NAKAJO t and MITARO NAMIKIt

Recently. multithreaded processor architecture is remarked as new possibility of processor
performance progressing. for example SMT(Simultaneous Multi Threading) and so on. This
is a parallel processing system that regards a sent instruction stream as one of thread. By
sharing and using execution units and caches, SMT heighten processor performance. By
contraries. we suppose that these sharing also are defect with a conflict each thread. We
examined cause decreasing SMT processor performance by pilot test. This problem is cache
miss. Therefore. we developed a thread scheduler that switches some threads with control
thread processing to keep what decreased performance by cache miss. And analyzing result,
we show that a thread scheduler improves cache miss. As a result of evaluation, LU solution
of SPLASH-2 benchmarks up to 1.7 times higher performance has been gained by thread
scheduler
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Fig.1 The relation of processing speed by cache size

K1 FryranHA XLllAHEDE (KB)
Table 1 The size and combination of cache memory(KB)
A B C D E F

D1Cache 4 4 4 8 16 32
U2Cache 128 256 512 512 512 512
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K2 1RT—FFvyrabybE
Table 2 The level 1 data cache hit-ratio

A B C D E F
99.71% 99.71% 99.71% 99.88% 99.93% 99.97%
99.60% 99.60% 99.60% 99.85% 99.93% 99.97%
96.54% 97.67% 97.63% 99.58% 99.90% 99.97%
92.73% 92.75% 93.11% 98.10% 99 .77% 99.96%
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£ 3 ETHER (Fryatd X))
Table 3 The prcessing result on small cache

cycle IPC L1Dcache hit
rate
LU 4AT 3.02 x 10° 174 92.60%
LU 4AT RS 3.16 x 108 1.67 94.83%
LU 4AT RS+SS 2.65 x 108  1.98 98.13%
LU 8AT 5.50 x 108 0.96 80.21%
LU 8AT RS 3.61x10% 146 89.92%
LU 8AT RS+SS 2.82 x 10  1.87 94.78%
FFT 4AT 498 x 107  1.16 93.39%
FFT 4AT RS 5.00 x 107 1.16 98.23%
FFT 4AT RS+SS | 427 x 107 1.36 98.77%
FFT 8AT 784 x 107  0.74 82.56%
FFT 8AT RS 592 x 107 0.98 93.00%
FFT 8AT RS+SS | 448 x 107 1.30 96.97%

K4 FRITHER (Frvva¥aXK)

Table 4 The prcessing result on large cache

cycle IPC  Ll1Dcache hit
rate
LU 4AT 1.65 x 10°  3.18 99.78%
LU 4AT RS 216 x 108 243 99.70%
LU 4AT RS+SS 215 x 108 245 99.83%
LU 8AT 1.57 x 108 3.35 99.62%
LU 8AT RS 172 x 108 3.06 99.49%
LU 8AT RS+SS 1.79 x 108 2.96 99.75%
FFT 4AT 3.44 x 107 1.67 99.79%
FFT 4AT RS 463 x107 125 99.71%
FFT 4AT RS+SS | 3.94 x 107  1.47 99.78%
FFT 8AT 3.58 x 107 161 99.57%
FFT 8AT RS 415 x 107 1.40 99.63%
FFT 8AT RS+SS | 3.72 x 107 1.56 99.65%
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