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Abstract Recently, multicore processor system is widely adopted not only in general purpose computers but also
in embedded systems and mobile devices in order to improve performance. Since the power dissipation issue of
multicore processor system is very significant, it must be estimated accurately in the early design stage. In this
paper, a fast power analysis tool for a high performance multicore processor based on the trace-driven simulator
has been developed. To achieve it, the power dissipation of each hardware unit per core are added. Using SPEC
2000 benchmarks as input, the trace-driven simulation has been performed to estimate the average power dissipation
per instruction.

Key Words : multicore processor, power dissipation, instruction trace

.M 2 ZAM et AEe A3 o moldd = 4
3 95(execution—driven) 23} o] 2}F(trace-
A e Fo] ZRAMNZF AvkEE, BES PC =E driven) o] de] 2:0]a1 gltk SimpleScalars} 7-&

=, USSR, O A ek 2 AE AsE AT A9 953 B AEeu Azte] @o] Aiivk: &
& wol7] Aste] ] 2ola glrk. ESk AH & o] g
F2 It = HFE e 2k HFE Al B R M WE T ZTaAx e AE au|Eks

H]
SO tHRolgront, A2 oj28 1T HolAR  wan ggHow AT 4
T2 A HE|Fo] ZRAANMY] dANME F2& oz sl HE nd 9 HojAsy 1% xﬂOFo} q w3

Ak a2 diFEar ek whEA] thele] A7)k Fol ® wolaE ]S o] gae], SPEC 2000 WX vkl s}
A4 ZEAA Y 289 F947t US FUkeRR A o Hyt Ao AH| S =Hs}a, HE|F0] ZZAA
g AH|Fo] & HlF oz oo} st} HE|Ho] X o] 7} sl=go] FulolA AnjEE AHS B39
439, sdista AR et} Received: 30 December, 2016 / Revised: 7 March, 2017 /
AedAl 20161 12€ 30, LR @ 20179 3€ 7Y Accepted: 7 April, 2017

AAZA L2 20179 4€ 7 "Corresponding Author : jblee@hansung.ac kr

Dept. of ICs Engineering, Hansung University, Korea

- 251 -



A Study on Power Dissipation of The Multicore Processor

2 EERIEEED
ZeAAe) AY AuEe ZHY 5 Qe wu we
s0] Z2AA 29129710 thete] 3 nm, 3 o)A
£ 83 4 2805 4 P 2449

1. HE|ZO ZZMAMe M2 mEl 4l
DolMT|
1. HE|ZO| Z2MAMe = U X2 pd
a7 12 M 79| o]z s e ae] vt
2 Z2AAM 72E vEhd Aeltt 7 5o AA1A 2
212 g#el 9 dole] A4S 7k, v’ vz}
AAE = F5Y 2 A AHE S 2 Zofdl| A

=

H 1 2 o]y i+19] A3 (cache-coherency) S 3]
o] MESI ZEEZS o|&3lt}.

Core 1 Core 2 Core 3 Core M

*0e

L1 cache L1 cache L1 cache L1 cache

I 4_”“_4 ]

L2 cache

!

Main
Memory

O3 1. HE[Z Z2MMe| X
Fig. 1. The multi—core processor architecture

CMOS Elz10] X2 A 2] 28 Lu]F Fo4, 7}
F 2 0FS ANk B9 A anFS 54 19

2ol e 4 ik

Py=aCVif
HE|T0] ZTEMMQ| M AH|Z
Eqgn. 1. Power dissipation of microprocessors

A
241,

o) ul o= Sheslo] Fulel ek Felel oI 3T B
Hahgoln], 03 1 Aol golth, C= A4, Vars
FRHE A9, fo B Fokrolr, A 2uPe T2

A 7 2 TR PR Z2ANE TS g

7F Al o)gldt WS SR 95k, B =54
T 7 dAelA e RS aelsta e AR
A WS BAsta dakshs e gEigith o
), EjFo} ZRANE TS EdA2E ] A7]E
ek steglo] Fxo] AHgHge] 2 9IS 70

H 1, ool HE[Z0 Z2 MM ot=H0 Rzt tidst= H
'.-_ﬂ EE"
Table 1. Unit multicore processor hardware units
and associated power model
Fhel ] 3 steglol
o] AE =y, , UA2E
g zgslz | AW B57A A, A A
F1, A5 A2k i
ez o] A, dlole A4, dlxz=E
3k, 271157
CAM =z Ho] 7% =g %X
_ o] =9 TLB,
Hjed % o o= )
N 2 CAM + S/ Eo)d

Fo] ZEAA ] gt %

A& Ale)sta F 19 e ﬁﬂk 2

vl 7HA] 89 stedle] xR ERIsith A WA
= P3| EEA, ALY, HEo] S
=232, 4 A =23 E, A~ 58 R E &
Ark F A= E FxREA, W] A4, dlolE A
4, A1 Bz wi g, AA=H 5, 2] 57], 2= 2~
Eol 7 o] ol sgHEy Al WA= 4 %Y
CAM (Content Addressable Memory) TZ22A], ¥ # o]
7% +=2]3A] (instruction wakeup logic)7} o]ell &3
ol ol fAlE wld el CAM 1729 53& FAl
2 Bzed W] A%e TIB, RE/Ako] F 5
o] of7]e] &g}

N

(1) =8 xgl=o| M AHY

= =

Bg 2P o JHZ 710 2

1 o7} §lom,



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 17, No. 2, pp.251-256, Apr. 30, 2017. pISSN 2289-0238, elSSN 2289-0246

TR A I AYG v Q) 25 244 ¢ 9lol9] =S
TEsted 2tk B3 2FE| R iR Al
A4 Ay, A QAL HEo] 9e9-9
o] A =egAe PA 2 A FA o] T4 A
A AAE 5 S s

(2) BHEREL| M2 AH|Y

HH%‘?&% ﬁél@,om Hhﬁxj%od TZE B g}c B

gt “O]E} ol uj, o
o] 4= Q7] W »y| XE £E J|F 3lo] T =r 9
719 A5, =2k (word line) 2 H]E"Jrod (bit line)
o] A7t Ak wEbs, mjadTze] MY LnjE U
4, Y=l 7571, RES] wHo R AR
ekl v EZRIS] M AH|EF

= [e)
e

-l?l

a}
o] T AAEHFE Artste] d& 5 Ak =l
Hy AHgEe guglel FEr)e 4 xgyﬂ%

I rﬂd

(diffusion capacitance), A F++ E#MA]~E 2
A&7 (gate capacitance), ¥ =2F0l FE&Ae
(metal wire capacitance)] Al 7FA| 2 -4 ¥t}
Efjole] AL Mz EdA 1Y g

©
ut

r%‘ﬂ
s

rz
o

1o

o

R

o oo
fr B oo T oo o o L o

:a
o,

T

B A [T EE‘H_ZV\H/] ik ;Gx%ﬁak HE

Ao AAgFozHE Aol st T+ 4> gl
=l A A" Aty fe A4 TR EEAd
EXNL Cacti ET72 Fzagu

(3) CAM FLxo| M= AH|H
CAM 7= W2 72s fAPIT, o Ww
25 o= d @ = gk Aol thEnh o] oA
R ulea}om CEE RN EE LB
AhQlell tig- vk ARk Aleleta wjdyae A
CAM 0] #s}% shedlo] g2 Wge) /1% el
A7} A o)t} o] ), H#Hol o) 2 kg T

CAM o] 7} szoi4e] vlx] % Bl ekel -8 27
s, Qw9 270 BelY AAzEe 21F 24

ek

A ez, Wi B CAM T FHAHR] RS
7HAAA g Aol A ElolE ] Wgom FAE A
slofshs g0tk BE o] =, TLB, Z=/AE0f 5
7k olell s o, # =ie] AHEES 99 )
7HA 7hel sl el disted, Wattch =7-9F Cacti =75 %

23] C dolz aYnAG,

2. HE|

2 =ME
ko

nz
E

0 Z2MA 2o|AET|

Heo] Eolx RoAFIE F)te}

o mol g ogalirt M WEso] LaAAME A
1 97 o] AF e LA, Al 2 SAl HEgo] Al o
¢ dE|ao] ZEAMY] Ao tbreiint Al 1

Aol A WHo] A3+ SimplescalarE ©]-&-3F0] & 20
vpebd SPEC WlApla 2 aglonyy doje) A4
o] HE]Folo] AR auggoqr,}[&lm

A 2 WANA 7 :017k 3 v ~7e}R SR
Wezo] TAM JHE of u, 2= 5F Y
go] 2=z njg o] 7} stoolA AgYer). A 2 @7
o) BA4& A 7)&3ha 18 20 YeRd A3} 2o,

rir

—_
=
[t
r
z
=
lo,
ol
ot
2
i
rO
e
)
rir
fiui
rO
e
St
o
o,y
2

I

oX I» T 3
[ tlo rlo o oF
o,
ot
2
= )
=)
il
o
oo
p‘L
Ir
Rl
1o
i
)
=2

X
vl
4
1o
o,
ke
[
o
[Kl
)
=
Lo
o

(2) HE|ZO| AIEE[0|M

M 7§¢] dEsojo] tiate] s o]

o AAaA 1 7] = N /e HEgolS
AA M 7He] dEFojo] thate] Z

Hol& Aastur L&Al oJsto] F

Uiz S ARG o] RS Fo| Wi

o] ko] HA2H F5 9 wRE T Al A&

) QlE o Fojx Wixnla T RE W

- 253 -



A Study on Power Dissipation of The Multicore Processor

20i(1) S0HN)
HE2() BE2N
2E(1) AEN)
EEET) 0000 HEEN)

Exlyl
22 1
220 0t3(1)
EEREETD)

a2 2, HE|F0| Z2MM ZoAEI|e SEX
Fig. 2. The flow chart of digital signal mulicore
processor simulator
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