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Abstract - In order to overcome the complexity and performance limit problems of superscalar processors, the multi-core
architecture has been prevalent recently. Usually, the number of cores mostly used for the multi-core processor
architecture ranges from 2 to 16. However in the near future, more than 32-cores are likely to be utilized, which is
called as many-core processor architecture. Using SPEC 2000 benchmarks as input, the trace-driven simulation has been
performed for the 32 to 1024 many-core architectures extensively. For 1024-cores, the average performance scores 15.7

IPC, but the performance increase rate is saturated.
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Fig. 1 The many-core processor architecture
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simulator

312 i =0{ AlEdolM

= N 79 ”H‘/]:"‘ﬂoﬂ EHO}Oi OHE1r Folo ALxS
7J°ﬂ Groupmg 545 ol g s &
A3, AA N 7He] viyzo]o] tiste] Issue E8 2
Fojo tiste] WS HIAysIHA FHAA 3t
" gy gdrfizZrt FHEW AAS o] I}
Eoz Fojxl wixwta T2 BE HH o
g wj7px] wrEE)

B 4
™o & N X ol

ol
N
-

91 BAgo] gyl Aad wf vty ool FrtstnE,
Aolg & WEjole A B AAVE 7 o deEle =
} G MolE F& ZASY. RojidFe ¢dyoz 29l

HHEole] F JgE A st A8H T RolF
2 Yol wiyzo] Z2AA Ajx"e] e HER
IPC(Instruction Per Cycle)E AAFsE 4= lt}.

253



M7|1Es=gX 623 25 20134 2¥

32. Hix|ola H om0 ZE2AAL Atk

£ 1& woldade] o] &% SPEC 2000 A4¥ WAl
JEZD‘J olt}. Simplescalars %3te] MIPS IV 109 7¢]
HEgo AHFE Feka, HEo] AFH ] 2= 49 WEAg
o] w9 ‘%‘ES*JP—E NSAIAA wiyze] Eejdd 7]
dEaA 91

mlo

E: 1 SPEC 2000 Mg #lx|ol3 =23
Table 1 SPEC 2000 integer benchmark programs

il x|ol3 o Y

bzip2 =

crafty M 47| =0]

gap 5 o|& siA7|

gce C Z2Iay olof ZHualz
gzip &=

mcf xg =& 5t

paser E ZZMAM

twolf oA S vl x| 2ol AT

¥ 25 RoAdo o]g&d wy o] Egﬂ__xﬂz\{ o} 7] ©l =] 9]
AbkS e Zlelth wiyseie] Jig= 32 7N, 64 7N, 128
M, 256 7N, 512 7f 2 1024 HE o= Ak 7+ 3o
= RISC WA oz 9=z w Ao|Fwit) 1 /e B9
oE QFE, o4, Ay % 7|23} 7+ Foje AXf
A&E fYl, 2T 2B §Y, agln Br)wEe &
2 g

(e}

o rlo

oE, Lo
Lyl

2 2ofMEo] ol&E oiyz=ol Z=ZAMA olF|E X
StESlofe| Apek
Table 2 The architecture specification of each core

k

5 &
ysoje] & 32 64 128 | 256 | 512 | 1024
gl 7141

9 dolg A4l | 32 | 16 | 8 | 4 | 2 |1

4% (KB)

ALY AEEl(D), 711), 2=Q),
A% 2E0{(1)
Ham o= s
2 K de
7N i

2 A 14 ME A9 sxEd B4
u)2 HdE 6 RolF
A= (D), 271D, 22Q),
Z~Eoj(1)
b= ), E710), 221),
2E (1)

Az AA Aol 2

ol A4l doly A4 4 mojrik M=,
32 oo Al 32 KB, 64 ZojellA 16 KB, , 1024 o]
A 1KBS| $3¢ 2%% A4sdt. 1 olfi 209l 7]
72 e SRS A A A 2 Wz bk
T gepel rkely] miel, FAF A% waE &7 919

Aoltk, Z+ AHAE 2 A dBE(2-way set associative)

254

As Foted AoHEnh 7 AHe =9 271+ 16 BR As)
fom, 1A A4 a7k wAstals we 20 A3l A
HE S ztet gy, Hel vEgs dER A9
ot7] wmel, B Felell ojste] FfE= 2 A T
A= Swd FFes Qlske] 100 % S|EZF Wil 7HA P
Atk Hl=A9] dES ek, 2 @A A4S w7 A5

e S8 2 W AES HaA A5 WS @%6}5&2
H, Bz o=z A4 2048 Y] AEE b=t [10]

4 molNE 2 An

a9 3(a)%E 3(h7HA 32-3ojoll A 1024-30] Z A
o] thste], 8 7ol AFE SPEC Wxn=2Z o 3
vysoe] ZaAAe Ry AnE BTk 32-39
 gee7t HAAQ 14 IPCE, twolf7t A1l 44 IPCE 7]
SHATh gecdl ATol W olfvw ZEIadle] B A4
oJste] WHo] A4 S|EFe] dulHoezr Hxs7] wiol
o} 2656-7 9] A gecrt AAHF g e 66 IPCE Y
EFaL, twolf7F 1%9 IPCE H1gks 7128k gt 1024-510]
d e mg7t 2ol GE Fole AMA &FY A7) W
kol HAQ 118 IPCS UrE} 13, 193 IPCE 7|23
twolfe A X 3L parser’} 22.3 IPCE # ug-& et

2oy AneA & F %], 7t wWAuia Z2 a3

£l 55 Aol Frrsknh FEd

A 3}o]] cHé}ml 7let gt gks Fakd, 3ol AFrt 2

6 S0 FdE ATt
%‘—IA U}Mﬁﬂ ZZA A FZole] AFTE 12800 A
2602 FrtetE TRl Ao aeEst b s E A
vebstth wEbA, B 2oy A ofstH 256-Fol=
TAEE WYz Z2AA AT FeH 7t 7Y =k

7} @ole] A4 Ve TS e 32-2oe A 25
IPCE 7]1&3loH, 64-50]o) A 41 IPCE Aol 1.6 H
7} "k 128-Folol A 61 IPC, 256 Holel ZH$ 96
IPC, 512-701d ©w 137 IPCE 77} 71 &8ttt vix e
2 1024-3ool A A A5 157 IPCE YERAT Foj9
AF7t SHAEFE Aol Srtstd o, @:oe A5t
10240 =gl wet 5o FgEel F438] T3 AL
I olfE M Sl fasga, FAA = ke
olE] F& W WRF FHo st Tl oW =t FUt
313 71 HiEolth ¢ A o] WEH wjyzo T
AA Beojdg A Axe Wete 2o

é J o *1r >

B orRo e 32 AR 1024 ARA e siuze) ZA
A o}7|Elx o] thete] SPEC WlXnt=aE o g o] =
AP L Tt A5S FASA BASAT. 1 Ay, =
ool M7t TS viyzo] ZRAA AFe] F7t
sto] 1024-zo]oll A 4t 157 IPCE 7]=8dth. 18,
3ol MF7E 1024 Mol 2 EFE =20 e F4l 2
AR Adte] 459 FFEC] AA FIEHATH

F3 2, %2 #oj(homogeneous core)’} obd B]FA
o] (heterogeneous core)E A& dl= BIA 3 HE|ZZAA



Trans. KIEE. Vol. 62, No. 2, FEB, 2013

|9} (&}
o o
o = @ o o =t (] < @ [{e] o <
bl 0 o N — o [1a} [te] o~ oy — o
— o n o — o [Ta] o
=1 P
(a)bzip2 (b)crafty
|9}
o
o = @ o o =t o =t © [{e] o =
bl 0 o n — o 1] [te} o e — o
— o n o Lot o u (=]
=1 P
(cgap (d)gee
14 T T T T
12
10
8
|9}
o &)
- .
6 o
4
2 2 L 1
4]
o < @ te] o <+ 0 t t - :
™ & o~ s — o~ o < © ©o I <
— o '3} o m [le] o mn — o
— e o [fa] g
(e)gzip (F)rncf
25 T T T T
20
15
O (&)
LB oL
10
5
2 L i
O L & L L 0 L L I 1
(] < w [T} o =t [ < w [{e] o <
(ul [e] o 73] — o 1] [fe] o™ (18] - o
— o '] (=] — o [Ta] o
— —
(g)parser (h)twolf

a7 3 o =0 ofF|ElMel =ojae Zut

Fig. 3 Simulation results for the many-core architectures from 32 to 64 cores
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