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Abstract

In this paper, we propose a novel ant colony optimization(ACO)-based application core mapping method for
implementing network-on-chip(NoC)-based systems-on-chip(SoCs). The proposed method efficiently put application cores
to a mesh-type NoC satisfying a given design objective, the network latency. Experimental results using a functional
circuit including 12 cores show that the proposed algorithm can produce near optimal mapping results within a second.
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Fig. 1. High-Level NoC Design Flow.
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Fig. 3. ACO-Based Application Core Mapping Flow.

o. 282 49 1R ACOE o] &8 w29l nj3
Aol Aldt. A oy BG4 27A 29 Fz=
TRHEA A WA REEH ¥y AzHe
iteration-best solutiong T3+ FHAHolv F Wz F
Z6¥ ZRAAM AzhHE F2A 9999 7o vy 2
B#E Fae HAolth 7 oA FE P AR
Y F A 2A4& HAIL o] 8 BEE H 9o o
EQ3 AF AT AL 559 HE w9 A go
E A 9ok Ut g9E 248 Yusle A
HEo] HEYI AA A AL flo] At AAS
Ho AQ Aoz I3 ZFA @99 ug 2
3= iteration-best solution ¥ HEE AR FH A}
8% 28z 9A 349 iteration-best solution®]
RFIE® 1 F 7H8 <= w8 ZFE global-best
solution® H|iL, 7|& solution®t $58 #A$
tHA 3} global-best solution 23 y Hejc} 3 o
H HZE FHo AP,

°o|g

Iv. 43 A1

AL LuelFL C ABHoHE 39 AFaA
on BE A% Sun UltraSPARC 1T 1.2GHz T2 A
A A&"dA APHAS AF Ag 222 98 A}
&8 ACOS| F& seju|g e oy gu.

=y 10
s p: 0%

(447)

121

» 20, H0): 200 (WEE 27] ZD)
v A7 02

371 FELS ACO &4 old 479 A4 AT 58
st d@HoT AFHE Zolth azgz HFPIA
AHER o1 Z Al Fo AR E [BlolA AXE video
object plane decoderg A&tk 22y F:oj59)
EgY 32718 AYE g2 A% Ay, & 27U AY
o] #Hd FRI} o] R A8 ARF Ha
3 HA EHOE AAF 7|1& Ao HAHHA
e e7bssith A2 19 2 b)Y wlY 2732 9
T F F% AdsE 19209 go e 10, 2dx
B/W limitE 100022 uAdan 2 =8 Ats
¢nFo 2 dPaHe o HF F $£E= 17509 o)
B Z2F}E 39 4904 JERT 28y AA 2F o]
A AY F7EdEE 29 39 39 ojg 74 o

FE€ U2 §AH 0¥ & ez P 9E orE
S5k FE3 948 ACO Tetnjejse] zdwo] g

T8t}

g FolR oFAlold Fol I HHFE 93
G R A g Eg 18] st g4 gy
HAS 7HEAITIH FHE ENA AF AL T
o. 2 He AY @ nE AHEEA 8 18E 49
gholl oJsf o] 4X7F A nAHE 20744 nH 8
I B3 g EFe A d9L JYd Fo] FRE 7
TLE F& viF ARE 4L F JE F4 gy
B e djgo] 1ed AT YA A¥sid
A8 2= F 194 Yepith

¥ 19 1-28 €2 dYZ2 10000MB/s)22 A3}
1 pE HEA7IEA BF UEYI NAF P&
AT Aoty ZAE HY g/} AXNEA EFHgo] &
2 L7 I A7t A9 UdASA H1 ol
2t HF 2] Wil glojde AT £ Uk £ 8

3|
=
=

b idct rld vid
samp
vop vop — stripe
mem rec mem
ad e nv acdc
P scan pred

38 4 ofZ2(AHo|M =of ojE Hat
Fig. 4. Application Core Mapping Result,



122

E 1. A8 23

Table 1. Experimental Results.
B Limit

v 1) | LA Bg: o | g
1 17h 700 1.83
3 133 900 192
i 1151 1100 TS
i 1.83 1300 167
9 1.83 1500 167
11 1.67 1700 167
13 1.83 1900 175
15 17 2100 1.67
17 § 5715] 2300 15
19 1.75 2500 5

7k AAE ante] T AY HHA7F EojE0 €
F AL Azbel #AsAT AA HH el o]2A £
3t FH HH(local optimal) #o2 FHE FEo| F
7hgt. a2y g7t #elAd R HWHA7E Sk
HF 2% 5 (fluctuation)o] ERE FEo| F7}3t
BE o|F WAe}y] fF ACO Aejvlg, 53] 723t 3
FrE(47),9] 45 WA 93¥ + U & 19] 34
M gL B8 1022 nAsI gfFF F7]E ¥4
718N A7 YEHZ AdE 33 Aot g9F
ol Z7ktaA MERA XE A=} #ide AL &
AT F gon EF AU ARE IA F2sHH A
27k Z#E EAsE dFEe 35 2ASE 3
H oz £ BFHY HF 29 o2 A
R ol &75E NoC §4, dE 80 35y &
+8 ¢dxngF9 FHE FA o]F7] AN &
#3l ACO Jetulee] ZAo] Hasojor & &
T o

12719 202 T4 & H43dA 24" 8 =4
EE Agd &g ol&std HF AHE =23}
cH 4A8¥ A Fd 1= JeAch weba ek
02 B2 79 37t WREHE NoC 7|4 SoC 44
H#R0 4A A& 7hsdita wdd.

=0
o=

V.8 E

NoCt ol22¢ F94uch: @4 Jsta
2AE #2837 AT oz UFE Ao
A The ] 97 hEe] B ATAEY B
oAl NoCS) 4885t Al2d 74 Wyoz +¥92
Ak £ AFH £38 FHHA NoC 72 Sl 4

B

¥

THEHQ NoC FZOAMS HEHT X A2h 2 A3HE U O|E2A0]H 20| 0fE Y AP

(448)

o] ojEgAeld =2 wF WYL NoC 7| A79
dEA ¥ ofyz} NoC 7|8t SoC A EREF A
g Ao FE £ A 4845 44
T 757 oo dEF B2 ololfolE =&t
g T e 240 € 7 g2 Aol

E
=
A

&

[

&

e

K. Goossens, ]. Dielissen, O. P. Gangwal, S. G.
Pestana, A. Radulescu, and E. Rijpkema, “A
Design Flow for Application-Specific Networks
on Chip with Guaranteed Performance to
Accelerate SOC Design and Verification,” Proc.
DATE, pp. 1182-1187, 2005.

S. G. Pestana, E. Rijpkema, A. Radulescu, K
Goossens, and (0] P. Gangwal,
“Cost-Performance Trade-offs in Networks on
Chip: A Simulation- Based Approach,” Proc.
DATE, pp. 764-769, Feb. 2004.

L. Benini, “Application Specific NoC Design,”
Proc. DATE, pp. 250-256, Mar, 2006.

R. Pop and S. Kumar, “Mapping Applications to
NoC Platforms with Multithreaded Processor
Resources,” NORCHIP Conf, pp. 36-39, Nov.
2005.

K. Srinivasan and K S. Chatha, “A
Methodology for Layout Aware Design and
Optimization of Custom Network-on-Chip
Architectures,” Proc. ISQED, Mar. 2006.

S. Murali and G D. Micheli “Bandwidth
-Constrained Mapping of Cores onto NoC
Architectures,” Proc. DATE, 2004.

S. Murali M. Coenen, A. Radulescu, and K
Goossens, “A Methodology for Mapping Multiple
Use-Cases onto Networks on Chips,” Proc.
DATE, 2006.

D. Bertozzi, A. Jalabert, S. Murali R
Tamhankar, S. Stergiou, L. Benini, and G. D.
Micheli, “NoC Synthesis Flow for Customized
Domain Specific Multiprocessor Systems-on-
Chip,” IEEE Trans. on Parallel and Distributed
Systems, Vol.16, No. 2, pp. 113-129, 2005.

M. Dorigo and T. Stuetzle, “Ant Colony
Optimization,” MIT Press, 2004.

[10]F. Glover and G. Kochenberger, “Handbook of
Metaheuristics,” Kluwer Academic Publishers,
2003.

(4]

(5]

(6]

[7]

8]

(9]




20084 48 ®XZ

20064 AAHStE A HAB G Wb B4,
2008d A sANFEL AxFH AYZRAL

<F@AEoE SoC 44 2 $8, H2E>

4 8 (I8 Y)

19979 dAstn A7) 383}
Lire <

1999d AAdste H7 € F

2005 A4 d7) FLddTFA
AdaT4
2008 dA AAUEE A7) A3 g
upAb g
<FHAUEk SoC 47 ¢ §4&, CAD>
4 & HHIY)
8 1997'd AAdste A7) Fe
: A E41.

1900 AAuiete A7) L A

FelFe A 24,

20043 AA e A7) AR
R
Fo ALE A7

20059  Virginia
20063

<FHBHEk SoC A4 2 H2E>

AFE TG A4 24,

Adda Al 2¢ LSI AFY S FddTe
2008 AA AANER TMS Al AF 25,

&% =2X H 45 &

(449)

SDEAM 4% 123

X X A 7|
ob Xl (A3 4Q) uh o $(H3Y)
9% dAAdietm Ar)g st 1985\ A4k o 8t
A E4. AAA AT 24,
1997d AA st d7]338 20083 dA FHFAAFAATY
A E4. : NoC 7l¢d AddA+4.
2002¢ LGHA DTV 74 ) <F @A Eok SoC A4, FFHY
FA4aT4. EfA>

Z A SEHA5Y)

1986 AM-Edigtn AojAZ
&t A £41.

19883 The University of Texas,
Austin A7] @ FFH F

s 3 A 4.

SRR 1992 The University of Texas,

Austin A7] € #H3FH

83 vhAl &4,

"= Schlumberger & 7.

1992\d
19948 Motorola A¢) 979

20081 A AAEw A7 ARFESH T
<FHAEE SoC 44 2 SoC H2E>



	Document_117.pdf
	Document_118.pdf
	Document_119.pdf
	Document_120.pdf
	Document_121.pdf
	Document_122.pdf
	Document_123.pdf

