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Abstract A NoC based irregular IP mapping algorithm is showed in this paper. The basic idea is to decompose a large
IP core into several dummy IPs or integrate several small IPs into one dummy IP, such that each dummy IP can fit into
one single tile. The size of buffer in every communication node can be decided by computing the Manhattan distance and
1/O degree. The initial mapping result can be adjusted according to the communication cost, and thus can avoid com-~

munication congestion and reduce the power consumption.

Keywords Network on chip, Communication matrix, Communication cost

1 e

BEE ¥ RETZE RN AR, S B BT & GE 0 0 i
SRR A Zu i e B ohAE 4 ALEI Bk B b B R G (System
on Chip, SoC), BERLHMERB SoC M EEFFIE. HTH
FERABITBRM L IR ER AR K, BN
A R 2 A RO MR . IT4E3K , NoC(Network on
Chip) ¥ T BN 45 IR T BARBAR B B it ok, B
AR P PR 45 SR A9 TR . 2000 4E 3 A, 3 [ Plerre
Guerrier 25 A\ $2 H —Fp AT A2 0] 4 B2 10 S AR R 2%, 8 A T3
BRRSESHTEIARE S, ISR EEY,
2001 4E 6 A , HiH g K Dally % AR FiS 3, B H M
R EH#ERNSBESBREQEFEN T B REEN TR
FIRFAE S BT B U5 B NoC 3R, 2001 48 10 A, B KR
% B W K2 Benini S5HHAE KM Micheli FF458F5T 50
K E] 100 442K F A SoC-SoC HER A . & T HF 58 tA £
MR 45 g™,

R NoC it BAERE T EVERME HXS5HE
MRS A EMRRMRE] . EFHK TR NoC BB Z B R
R T AR R b SEBUE RRBE A e E AR B T A SR 4%
BHAER, IFE R NoC ImEEMAR, (LB F IR AR
T ORI LM . Benini A BRI ¥ T &M HIUZ
L RITRE N, FE R T — e @R MBS A 5 Eisley %
AT H T NoC 3Rl 22 Be iR BA A i 15 ShFE 4

RO A A BEMNR, R T R ETEERN R
IFEAI TR AL s Simunic % ASR T —Fh T R4 b0 i)

EEEEARNL, AT RE RN TP A B by o

P JEJLf . AR SCHIBEIT—FpRT B9 A HY TP AR E) 2 4E NoC
2% ZE R IR S RE R T 05

2 [EREREN

BT 4X4 KRN 2 ZE KR NoC 4544

FHT NoC B R I MR a5 8 2 E A0 45 2 4
ARG 2 BT BIFEUFBRE LG . 2 PRI 2
HETRH e W I TN B — R R S — N EAE
R S T — AR 59 A YA AR 4R B A5 T SR — A B

ORESUH . REARBERSTH (60273081, FRIA -4, P an A EMGER RRE BLE MRT AN F ERMEEE D

HME B LA RIS OO E Y EDA B RE

031-


http://www.cqvip.com

BEHRfE. 2SR LTHARMBE T A REEERE
K BT RBAE T B — D3R8 . 3ORE R 1] B 60 L 76 4
BEXUNFEFLZWHEALEE. BEEWHERE B
FINAIET F R TP T AR A e = N AT A R R
HERWHE DB Bk, NFIESECRE, 2 EFREHIFA
BERN EEHTHEHHS. 5 TILRAMB T IR,
AICEFFRN 2 LERUREEFE S T 5

B 1R —MEIFER/NEEMRIE T S48 4 X4 B
W 2 4k NoC RARGH . Fo PR “TIP” Y S5 R 081 45,
B RIAGEHFRBET S, BMRETAHMERSB T —
A TP S (S TR DI B RD . A BEIR T B R —1
BEW AMHE, BT IPEHRZEMERRE. BMEETA
55 PO FEAB AE 1595 B A/ BIEME., B EE
HWEPMBREPSB AN EL., BETANNESEHINE 2
Fim, BETRBEEMS P HEERS, %02 #K
FFk. SCHRFF AT RER K5 BN B i At &4 B3
- ERENM O, RBRIF XA E—NE S,
BEAERENBEEHAFHER . B TERESNEAPERTEH
BRARZW, LRAEEEZ MBS, EEMTRES
5 BT HHE 2 B 60 i it 49 15 5080 75 22— 2250 L 0 0 o
B X SeRIBER D . YA RS ENP BT NEE
A o 58 3 SRR S BUAE 1448 Tk B — AR SR B B M.
FELAZHME BB DUE T BEIR T s ] E He 3™
# E UL R AE B AR s hE Z 40 B H bt . 43T M %
BEDULLEKDNERE R BESHNENMER, RITR
J Benini 2 A 32 B f9 M &M (Micro-network Protocol
Stack ) U3, B2 T AL 45555 0 % A 9 OST HMX
KR,

North

wenr -

South

B2 BRI R R

TELARTRIBE L o R B 2 BB BFE T i KD B AR SE
i, 3 R ET R R/ R RSB T RAM [P B, XME
BRE BRI R/ DBFUR T RGE B+ B R K TP #.
B FEA [P AR ZE A B — IR 5 L, RS TR
Z/p 1P e E KW E AR M E S KEE IR N
TR IX 26 R R, 7R B4R Y — AN HL I R AR B A /M) TP
2| NoC 5t IR DI RERR ST T 3k .

3 AW IP EBREIRRG T %

47 B b U, BT () R 3 R R A 55 43 B4 iy b 2 B0 ST e S
2| NoC ¥R i L IR BB RERBEFEIFER/D. W
R—" SoC REEH n A [P BHRYUR, ARAE T 12 F HfE R
T AHBR—MBEHERE T=1t; (0<<i,j<<n— 1D, (D
BN
. 32 .

£ 000 http://www.cqvip.com|

0 to1 Loz ot
to 0 L1z LR A
T= I20 231 0 et fon ¢))

to-1,0  ti-1 Eperz ttt O

t; =1, MR~ HE AP ERSE A P ERZAER
fERER BN, =0, RASFEREGEHRSALRYTREEL
B 0, il—A IP B S H A B AFERBERER,

AHN] TP AR BT B ERR IR .

Stepl: HEFERBIM IP EHRpEIE, BIERE
A TP A T AR R AR R , 4R )5 Bk DA 8K o, 9045 2] TP BB
M FIE S WS KB R BT SZER AT, 5 SoC RGEBR
THRIEI 1P R R/DE P ELE AR S EH. M TFF
PRV R BRI TP SRS AN TP BEH (R ENTA AR
RN TP #EHO 08, IR ATEESE o * Sa RN IR HERIR
TRAD HH R o TTRUREBT A BRI IR 8 B,
EATET SR A/NERS TEREH IP Y, XFERF
BRI TP AR Yo AT T b BB

Step2: PEHEBIIRLHIBST . SEEFEERM IP R HLtAT
BRI, 5 AT B/ TP AR, 2R TP BEE R T IR 7 s
KD, FTLLIB 2 IP BREE m (m=2) M RAT BRI E
(dumnmy) R, {15 B — B R AT BB S B — DB A
b B TP BRI B m DM AHER BB IR 58 b N 1 B
IRy PR IPEH(BEESFTLIER 4 MEHEREL AR
oA R HAEE A B AR E T RS AR IR L
BHATHERSE. A TFAREN A EENT S5SEREY A
AFEREXR N ESRENAZHNEFEESRLS
Ko R TP BN TR SR, 7T LR TR 242
0L TP BEHE fE— > AR, (15 12 IR A Y R e B — N BE IR
W b, BTSRRI E R RS .

Step3: MRS MM IREBI4E . IR NoC it — B IR+
SEXTRLEY TP BEE R R R — 8K A TP B i m Herp
AR, T 22 5 I R 0 L £ 9 Y 2 PR BB B

[ 2 T SR AT B vk S AU TP M3
TR BN 1 R TP RSBR R 4 1 TP B
R DA 2 R B ) B IR BIRE BT ] 2 =4, i

BEFT A8 8] 1P MM 2 Al 15 4 & W R BE B i D—=d; (0
<, j<n—1),

Stepd: HEMA/HE, FHE L O<E<n—1) HIP
o, MR EREAREIETR O, M HEA Y TP 5, NI
BEHR O, KU, IR T B L A Hof TP s,
WHBABEE R L. 5 & MEHBOH A/ O

Dix =0, +1, 2

O TR A 8 2 1 PR L FRATT T LR M
TR/ B SR A A B RO B v s 1], SNSRI TP A H
N BEAR A » 8 P R M A K L AR B AT 5 B35
o, B S FE MBS HEA A, T I T LM B 3 56 4 i — 25 28
whs ] QSR IE TP RLH A A/ AR/ , 2 B R R AR
SR B AT 135 B3 B o R A 4 ZE MO S e/ I » BRI 7T
DAL F /0 43 D — 26 28 w2 ]

Step5: WELEE M. RATHT LURIE Step3 & f931H4578
B AT AR Stepd HRAGHH BRI MM/ TS


http://www.cqvip.com

A TP ELBAE M. X2 £ (0<esin— DA TP i8R B
HREEUN G SETHEMA/SE SRR > f. B
O, L

Ck :i;odk,v Z%)d,k (3

Step6 . BLAT A%, WRBGERM G BR, RHAF LD IP
FHEE IR 2 HAf TP SEEE T i Bl , A 5 1 Ul
R 2, 153 NoC 5 BB A& . Bikh T wd
1P #E 5 2 5] )38 i B B , FAAI 1 ThAE , 30 R A% 100 7 12 38E 2.
FHHEZABERAT R AT IR S B BT BRI 2 e
TR 2 F e

=S @

WA P RS B 1R 4 RE/N HIEEE
R B B gt 2] NoC By Je BE U1 53 b, 28 )5 ¥% Step3,
BE FRABEEI A IPOR B &) B A B AR A fE it —
AR Ik .

4 LBWHER

AT 6 D YESHLL BB AT T HEHL 2 30 . MPEGS f##
a5 (gt 14 A4 TP B , L5 X 4 R H S 4% OPD(Video
Object Plane Decoder, Bt 16 4~ 1P &) , B4 ) B4R i i
Fi PIP(Picture-In-Picture application, Bt&f 8 4~ IP f&H), £
% 115 MWA(Multi-Window Application, Bt} 14 4> IP &
YO, BE L% 0 N MWAG(MWA with Graphics, Bt5} 16
A TP 80 fi R B DSD(Dual Screen Display, Bt 16 4~ 1P
FEHRL) , o T A 4 B v B R AN . SR
R o BAEEL L. 2, A THATHOE, AT LB T X[ 8]
14 % 2 R ¥ PBB(partial branch- and-bound algorithm)
BRFERBH C+H+BEE4%4S .7 Windows xp, P4 2. 6GHz

4500,

{WPBB method |
"0 Our method j‘ ;

Communication
energy(hops)

o/ VM. e . :
MPEG4 OPD PP MWA MWAG DSD |

Benchmark Circuits

B 3 AU PBB Bk Bl 15 D #g i

P 0 00 http://www.cgvip.com|

TR R/ BRI g R 3 B, WA 3
ATLLE AR B ik 5 PBB Tk HL B I RERE Y &
KA %,

BHEMNETEEBRERMEEZOHNRE. HE NoC
RPigs R, B Bk i R T, RIHAXRE R
2k, PIPCBLET 3] 32X 3 11 NoO) BIIE 17T ) & 2 Bh A4, T A
4% 5 N (BLEE] 4 X4 5 NoC) (B ¥E1TIRHE 9 7E 10~12 7
21,

it ARE T —FFHAAREL IP #ERE — 48 NoC
LER RIS vk . RS A B R TP BB R
Al e/ AR, 15— I A ERRB B 5T 21 NoC M) —4~¥%
VAT . SR TP REERAY ANz /AN TR UE T A RN, e
RATREZ B2 TP R B — N AR, 15 s B Rt
HP—TEEIT R L. SRS AR, T L E A
W RGN BIERE TR REFIN I Y
WA 25 Rk T R, ATl O e B E RSN D)
. AXEHERGRENRAMEREEMN XY BHE
5,4 Ja AT BE— 2B R ST SR ) A N B R 5 NoC @ {5 %
BT .

& % x W

1 RAFR, BoR. NoCHEaEPIT . [F#Mitx]. . AR X
2, 2005

2 Guerrier P,Greiner A, A generic architecture for on-chip packet-
switched interconnections. In:Proceedings of Design, Automation.
and test in Europe, Paris, France, 2000

3  Dally W J, Towles B. Route Packets, Not Wires. On-chip Inter-
connection Networks. In:Proceeding of Design Automation Con-
ference, Las Vegas, 2001

4 Benini L,DeMicheli G. Powering networks on chip. In:Proceed-
ings of the 14t International Symposium on System Synthesis,
Montreal, Quebec, Canada 2001

5 Eisley N, Pch L. S. High-level power analysis for on-chip net-
works. International conference on Compilers, architecture and
synthesis for embedded systems, Washington DC, USA, 2004

6  Simunic T,Boyd S. Managing power consumption in networks on
chips. In:Proceedings of Design, Automation and test in Europe,
Paris France, 2002

7 Benini L,De G, Micheli. Networks on Chips: A New SoC Para-
digm. IEEE Computer, 2002, 35(1):70~78

8 HuJ C,Radu M. Energy- and performance-aware mapping for
regular NoC architectures, IEEE Transaction on CAD of IC and
Systems, 2005, 24(4):551~562

(E#% 18 7D

15 Grohe M. Descriptive and parameterized complexity. In:Proceed-
ings of the 13th International Workshop and 8th Annual Confer-
ence of the EACSL on Computer Science Logic, 1999, 14~31

16 Hiiffner F, Wernicke S, Zichner T. Algorithm engineering for col-
or-coding to facilitate signaling pathway detection. In: Proceed-
ings of the 5th Asia-Pacific Bioinformatics Conference (APBC ’
07), Advances in Bioinformatics and Computational Biology.
World Scientific, 2007(To appear)

17 Isshiki T, Tanaka K. An (n- t)-out-of-n Threshold Ring Signa-
ture Scheme, In;Information Security and Privacy, 10th Austral-
asian Conference, ACISP,2005, 2005, 4~6

18 Liu Y,Wang J,Chen J. Color-coding: n << 2k. Manuscript, 2007

19 Sze Sing-Hoi, Chen Jianer,Lu Songjian, et al. Improved algorithms for
path, matching, and packing problems. Manuscript, 2006

20 Kelley B P,Sharan R,Karp R M, et al. Conserved pathways with-
in bacteria and yeast as revealed by global protein network align-
ment, Proceedings of the National Academy of Sciences, 2003,

100(20).11394~11399

21 Koutis I. A faster parameterized algorithm for set packing. Infor-
mation Processing Letters, 2005,94(1):7~9

22 Liu Yang,Lu Songjian,Chen Jianer,et al. Greedy localization and
color-coding; Improved matching and packing algorithms, In:IW-
PEC,84~95

23 Mathieson L, Prieto E,Shaw P. Packing Edge Disjoint Triangles:
A Parameterized View, In;Proceedings of the International Work-
‘shop on Parameterized and Exact Computation, 2004

24 Monien B. How to find long paths efficiently, Annals of Discrete
Mathematics1985,25:239~254

25 Naor J,Naor M, Small-bias probability spaces; efficient construc-
tions and applications, New York, NY, USA:ACM Press, 1990

26 Schmidt J P,Siegel A. The spatial complexity of oblivious k-probe
hash functions, SIAM ] Comput,1990,19(5);775~786

27 Scott J,Ideker T,Karp R M, et al. Efficient algorithms for detec-
ting signaling pathways in protein interaction networks, In:

RECOMB, 2005, 1~13
¢ 33


http://www.cqvip.com

