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A Performance Study of Multi—core Out—of—Order Superscalar Processor Architecture
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Abstract - In order to overcome the hardware complexity and power consumption problems, recently the multi-core
architecture has been prevalent. For hardware simplicity, usually RISC processor is adopted as the unit core processor.
However, if the performance of unit core processor is enhanced, the overall performance of the multi-core processor
architecture can be further increased. In this paper, out-of-order superscalar processor is utilized for the multi-core
processor architecture. Using SPEC 2000 benchmarks as input, the trace-driven simulation has been performed for the
out-of-order superscalar cores between 2 and 16 extensively. As a result, the 16-core out-of-order superscalar processor
for the window size of 16 resulted in 17.4 times speed up over the single-core out-of-order superscalar processor, and
50 times speed up over the single core RISC processor. When compared for the same number of cores on the average,
the multi-core out-of-order superscalar processor performance achieved 3.2 times speed up over the multi-core RISC
processor and 1.6 times speed up over the multi-core in-order superscalar processor.

Key Words : Multi-core processor, Superscalar processor, Out-of-order execution
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Fig. 1 The multi-core superscalar processor architecture
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Fig. 2 The superscalar core processor
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Fig. 3 The multi-core processor architecture simulator
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Fig. 4 Performance of multi-core RISC processor architecture
for 1 to 16 cores.
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Fig. 6 Performance of 1 to 16-core in-order superscalar
processor architectures for the window size of 8
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processor architectures for the window size of 16

2.43 HE[RO] H[&E=X SHAZE Z2HAMQ
oMy A

a9 8FE ¥ 107HA 2 =FeolA Aletste
A7} 4, 8, 169 W 1-FoJHE 16-Foj= FAH+= HE
Fo] ¥EA SRzt ZRAAC dig oAy Ans
247y mgry. HE @] WA yazde ZRAA AS
w9 A7)7b 4w, 1-30], 2-310], 4-30], 8-},
16-30] FHaze TE2AAN A5 7ledae 27 067,
1.41, 313, 565, 10.61 IPCE 7] =3t 959 27|71 8

2 Z7lskd, 24 %S 085 1.76, 3.74, 7.56, 1297 IPCE
FAE AT mA ez Axgo A7t 169 W, Aol
0.89, 1.86, 4.36, 856, 1549 IPCZ =LA Z7}stgr}. 2 wlx|
vt ZRaY "2 v euazgE 7ol At 2 )
7b =W Awel 20 gdEden, Ase TUMEE £i F
Hazhgtel 499 18uut Ak 3, =99 A7} 2
w7k = Aol 1.2 wl FUMEla ol AL &x
gkl AR FFEo|th fim$-9 A7 1691 16-2 9] vl

1505



M7|&sl=2X 614 10 20124 10¥
2 e TR2AAE -3 H
MM R 174 09 =2 H58& 2

Window 4
18

16 +

14 |

12 +

10 +

IPC

bzip2 crafty gap gcc  gzip mcf parser twolfg-mean

benchmarks
a8 8 Ao FAV|7F 4L wf 171670 HEIZON H|=A 5
Hazel Z2MAMe Ms 2o
Fig. 8 Performance of 1 to 16-core out-of-order superscalar
processor architectures for the window size of 4

Window 8
30

25 ¢

SR

-

20

15 ¢

IPC

10

o

bzip2 crafty gap gcc gzip mcf parser twolf g-mean
benchmarks

a8 9 =<9 =77t 8¢ wh 1716 7| HEIZO| H|T=Xt
THAZE Z2MAMe M5 Znt

Fig. 9 Performance of 1 to 16-core out-of-order superscalar
processor architectures for the window size of 8
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