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Research of the Reconfigurable Router Structure with Evolutional Function
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Abstract With the appearance of new protocols and services, the traditional routers with rigid and exclusive structure
can’t meet the upper services’ development. An open and reconfigurable router with functional evolution is needed. This
paper put forward a systematic structure of reconfigurable router, which is based on an assembly mechanism like buil-
ding blocks. With multi-vector mapping, this structure takes advantage of changing vectors to realize the variable func-

tions, update, add,or delete its original functions. The router with evolutionary function will support the diverse upper

services” development effectively.

Keywords Open, Reconfigurable, Building blocks, Multi-vector mapping, Evolutional functional

BANGEEMNE —HREE ML S XHNEREKRER
&, Bl —Fh 48 S i —Fh B RS ) B A, e fE .
EERMURERAMEN, B KE&ETAEAGAS LS,
B TG MG AR KRR, S TEEN RS S AT
ROFEHEEFH . H—R ML &R, AERDIRE T kB
LRV 5B RSRT B R, B R KR R A R AR
PR HRWAME AN, WA ARAT R RRH R &
RORLHE, R LARRREHREZHMME-EAD,
B, B YR E BT 2P ST SR REHRERIA M
SRBET N TEM . QST AR E,

] EA e A B0 T LAR G RO L FT M LU R
AR . “TFRLHE Xt B th 8 IR 2 ST IR 7T 40 #1860 A P 0T L
R AT B AR AR A AL, R R T R AR R # R T B
B KORBTEM, BETES . Ao 2EH AT
EHWEARLIREF R AR, LI R AR
FURHREEH, FEXRHRR L F R R NPT R
B, AL 5 A RS . (45 T S M Bl 2R ERBE L 55 10
RRTIABRESE , AR RIR N B bRE NS .

AR Y — R B T 140 B T T A B P SRR RS H R
B, LA E R R E B ERRE, SRR EE

27 H3#9.:2009-04-24 3&{E H#H:2009-08-01

Ak 55 Wi AR LA B M I B BB ELE o K E 2 BBk 5T
— BRI AE PR ATT, IR B RB AR, IS
JRZ R ST FIAART AL . B, b A B L AR R R O
JREAL TN SR A ZA LIS BRER , R N B
KB, 4 LR SRR HATX R H4 BE RE R B
BT s R, Ab TR Ox B BT X B ) B AR R 1) Ak LIS AR
¥, BD AR BN B BT A O B ARt R A AR, AT SR B W]
¥aBk 4% B S TRER AT 4L

1 BRIAK

HEl  REA R ER G T EMRERSJ T ERHET —
EHMERBE. Scout & I F] AR A 5 FI L AR A 22 8%
B IR —FERAL B B ENRER RS TR R
T “path” (IS HE, I THRBE N ERTETHEH T HE
RETNREMMGE R EL R, Click BEE MIT #H6
— i phy 4L B 1 4 AR B AR A B ey BT, o B AR R AR
BESSHEMRIEF B S TR EME M. Routers Plugins
F i1 £ B Washington University #1 ETH Zurich B¢-&8F & B
—EROGATEREESS  HFERBRENS TRAEEIT
Bt A/ BB M (Plugins) , @t — MR A H BT E K

ACZFEK 863 HAFM(2008AA01A323), K 973 T S ZERIFFF (2007CB307102) ¥E B,

EREQ79—), B 4, TEHR I M LT B 3k RS, E-mail; huangww79@163. com; B SR (1980—), 5B, BF5c 4, T EHR
F SRR E R AREHS, FABA979), B, 844, TERR S AT AERES: N BA82—), B, M4+4, FEFR W HIT

EHBHES,

¢ 253



HRMASH eGSR el R g EmpgeEo,

BT EME RIS R R BT, AL A R
Mg E RS, A A L EFER R FTIAB TR
AR, D. C Lee % AFESCERIO] 4R Y T 0l S 44 5% th 5%
(reconfigurable router) B HES:, 3 H ZhAS 7] EH B RS AE0E
RE ML, R EFMEN ., CRI10]FHRHE T —
MET R T B R R B, 3 FPGA STHLEH
PRI BT AERSY . RIS/ NMARHE T 2
F FPX (field-programmable port extender) 3Z 3 #7185 85 50
SR EMRIOFRDM  HHMNR TSR B R
RERI R I, FF BTN FE .

LI AT B B By AR R XU X B R 2R P O FR 4> Thi i
TEN, A% EBE =W Wi 2%
EREWSEHNEE AR . BhBRERRITENRLER
BEXTIMFHG AR RE EWIME HNE BIERZZ AR E
ISR 7= S aE A AN ERAE—E, WETTEWRES
VA . B R A R B o 4, B S R
#HERET BRALABES ;T AEITKA MRS E =T’
TRAEMFEBRARNEAASETE, ATTAKLEE T LR
#HIFFREEDS

2 HHEURESDR

TSR LR R LR ENERF
R ER 4 KRR RN ER 2 51 Th B 14 L R R
FMHAREARE, WA 1 Fs. RN HERE R
BREFHMREBENES, FREA B R R . FERN
FIREMIF B REE LU AW E A S S A B I RE . 8
WS EFA R AR M4, AT SZHRAF R 55
ALFETHEE. RISTEME R R SIS B AR 55 4%  1E 0 4F
BRE DN REM 1, MBS 50 E e, BRTERARR
RGP RENER, HEEFERBREE TR ABE
H, RAUAAZ M B, L E E T KA AR T Mg
FIHEZ B RN TARE R OB AR EH L P 5]
HLAE A H B4 R ik, 7R R P 5 AR 4% B B oK 23 41 4 e
Gig Ry H B

W E

S WEERE

B 1 mEEAeR e R

W E R R BB R M B R Bl DL B T
B, B LA BUL I 7 A B R M & . WAz
TR LA g 5 7 4 0 4% 22 D AR L 2 ST, ) T 1 R B R 2%
S SL B R R SR TR = 0 S T R . B E
S B LA & 8977 B S O — MBS, AT O (S
B4 L FOAR B, [ Bt A ) 7 0 2 A2 e B & R BRIk 55
(-SSR S D

3 Iheetft

3.1 ZXRBBRHHLE
« 254 -

FXTFREXTR I LR RS H— R H R,
& A BB R WSS EUT B 2, A g B R 253 A%
BetEAF e, B R A B ELE; RN TR
TR RSB AHS B, 3F i i B Ak Bk st W B 2
MR RE T A RN Z A S E R, TR
BERFA M. BKRZ eSS RERE. DRSMIRIC
HEERAF, HAERA BEASE 3 ML ETH
#,#F UL 3 MMM E S HIN A, B 1 C, W) 540 # i #2
KRB HBEREEENRA,B,O W 1 fl.,

*1 AERBSBZSEKEZE ORI XE

REFELE WA BE il
BurRaxE A B [

IR RV 55 R R E AL B R K & L Ol A
ER A BRI ERG VR EWFLH . S ERREF RETL,
FEF 37 60 400 T R O BN e A A T B SR L S BR
JREA LB, i 2 Brw . LR R R, FER R 5K
BIAETERT , W R BB TR, H T AR B R BRI,

KR

B2 SrBRH

3.2 HHEMNER

1L R BBRGTHUR o, b JZ B0 B R B RS R R R
S DR e 2T 2R e P MR Sl R B . AR ERA
W& L AEA MBS S e S BB T AU E T, M
HR 55 AR B B B A0, 3 e A R BN 55 AR S M A Th BB
SHABRBREG R, A 3 PR, RS R4 Z 18 8T
ZRM AR ARRME ZRARA N ERYE, RAIEE
B, REEEARARBME LG, RO B A AWM EA KK
g,

HtEsh i 54 E A&
oh Rk BT X T ~E
(‘>_"<) 1 L A

TR 2 k2 B

r8,1>|8: L E1L N
e ke S RREE
s ?‘%’y@{ wﬂ%z ~~~~~~~~~~~~ > EAHEX

—=--z — pEfT

~=

B3 ThEgShrEuSE

AR EBILET

1. R ABIRB R LG R BB E B —;

2. VAR TR R 55 3% LA £H 4% 1 O 2 B R R BRI AR OC, 7R
£F #B4 3C F (U5 bk B A 4 TR 55 28 R AR BRI 4K R s
;

3. MR AL LG R A B R B R, I
P04 B IR 45 28 2 Y M T 0SB AT e g, TE AR SC P AL A
RTINS LI R BN E

4, P R 45 28 EBOH 14 B TR R 50, I8 R 44 9 T
REERMMERE B SMENESR. EMRHRT,
[F—DhEaf i 2B, X ERAR A B X IFFEHTIEER
M BEA I RRME S



5. MPkILE LR 55 BT SR, Al 55 A9 40 B8 I AR F N 4
[ P B R 95 AR B Al 55 AL B R R B

6. A EER S SHRE AL S WL EER, AR SN
WRE S B R RE R FABRB R BRI
BRRE;

7. M E ER 55 25 1 B A AR R 55 A BB R HER AR
B B ZH IO L S AR R R &k 5 EA it
FS AR T — 6 B foseht . i 4 BR, D3RR B 1
LR, S TR M KB i 0 B, B AR B A% a Flk
% BETHAE LGB LR, FR A E A L ERAKBH
4.

O Z 2 7238
BBREE RRERTER
M4 pEBEREaEREEER
3.3 RREIR#EP

LR BRI T+, LR BRRRE T B RE
DhREMI 2 (] B AL BIBURE , e T - AR E A R B AL E
M. ERERAER R AL LU, B A B R A X
MR R REM AR UL . IR ThREM AR I8
J& » IR SRR BB A 2 R 0 , b R BT B 1
U B3RS, R RE SRR AR R R
B ZIERT . N, WO R S S A E DI RE S A
BT RAR LAY, TEMEITRIET, FN K.

Fg oA B R 95 3% 5 B R 3 H 4 SR 4R 5, 5 A K (4 AR L
TR ARG, B AR X8 B AR 5 8% R X BRI 4R
SCHEAT WA L » #2255 2 Bl o 482 SO » kR e i iy
TR TIRE S EBRN (R . KL B EARB % P
BR LU » B A B0 B BRI 4 SO JEma B 245 28 2RI R
SCHR TG B B » #2258 B A A A by 14 B BR » stk A
FRAHI BB X & I 5 BT .

W SRR R
BmELE] e I3

1 gkl A

2 k2 B

B 5 AR I S BB R TR

MU RITE R ERRR R F %, SEE L E
A FRTCEE AT . BBt AR B R B, REF BRI T 3
TR,
3.4. ThEEEHIYLA

SR 55 S hUAR B9 AL BR T RE I, AL BV Sk B A
Rl 5 R G B B A2 ) R Bt R AE B 1L, A 6 TR, 24
W55 a SEBWARR BN B ¢ B, T3 R 49 H 155 1) Y
BN I, HILBRA S B R R R BRI IAL & 1. et
14 BR 55 A8 I ST C R T R34t 38 a AL 509 F — BRI B A2
R AR SCH) C B R MM T — M M3l T,
TS 1 AR WA K T —HE R %6 D, R E B2 HF
A%,

RO S HEMBRI AL BT R, KA BB B R B
W [R5 BT i B AR T 1 R B L R A, 0 7 BOR,
k5 a B B R B HIEINAE 4 B, FH IR R 2L

BIRALE R D, RILBH G MR SR BB AR 2d R D.
FHERR 55 25 T A 1 5L ) C KB4 XT a Mk 55 BT — BB B4R
o, (ARG L] C R BRREN T —HWH L E,
HAHREREHWIFLS D, KERZRRHAE.

RERELE
BT ARG WO PR LN

7 IhEEME S B RELL

B 5 R AL BRI TR T E T, 5 0 R A A2
WBRRBEBISPER, K 8 B, Mlh 55 o MALB KRR R
HIThEE 4 TEFT RTIEE 6 if, TORE 6 FrXd R M LBl AL &
HF, RS E R RBHHAE D EFHILEF.
WA IR S S C ML F REH X a b
ST —BR BB R C R BE AN T —
L) F L AL 6] F ARG RERN T —HEh
HWFLB E, KERBRITAZE,

3
o B S R i,j'; AT R

B8 mEERIBMKELL

MELEFTEAE B TR HE i B s in
MR B Bk e Xt bRk 55 B9 ARS8, A ] B B P SR
b 55 89 & R AN BT » A T L B TR R Bl 55 SRR S

BRIE FAHENBRBBOTRIRHELSE
B AR T O TR R RS TS AR T HRAR A
EULHE PTEM B h Sk RESM . EMER L, RETET
T2 SR B VT B A B e SRR, 53531 D D BB 14 B R A
B G ARRZ R P2 RS B 2 [ RS, A E
BT ST R ANER, RN R FREMEHE .
Fa AL T E AL B P A5 B B A B AR SR B AR b SR R R sk
F T, L ERRE N AR, A S RERE
SR RIS BR . AT SEBE B 5 T RE R AR BTEEAL

2 ® x

[1] Next Generation Networks and the Cisco Carrier Routing Sys-
tem, White Paper, Cisco Systems[ C] // 2004FIND Informational
Meeting, Washington Dulles Hilton, December 2005

(2] SKRERH, S4RIR. RIEH, 5. —MENBHBEARFRSERE
FRELT] AR 2006,17(3) :445-453

[3] Baker Z K, Prasanna V K. An Architecture for Efficient Hard-
ware Data Mining using Reconfigurable Computing Systems [C]//
14th Annual IEEE Symposium on Field-Programmable Custom
Computing Machines. 2006 ;67-75

(F4% 296 R)

+ 255 -



exchange based on feature semantics and geometry representa-
tion[ C] // Proceedings of the CSCWD. Nanjing, 2006:1-5

[8] Guarino N, Welty C A. A formal ontology of properties[C] //
Proceedings of the 12th European Workshop on Knowledge Ac-
quisition, Modeling and Management. 2000:97-112

[9] Libkin L,Fagin D R, Kolaitis P, et al. Data exchange: semantics

and query answering [J]. Theoretical Computer Science, 2005,
336(1):89-124

[10] Libkin L. Data exchange and incomplete information [ C] // Pro-
ceedings of the Twenty-fifth ACM SIGMOD-SIGACT-SIGART
Symposium on Principles of Database Systems. Chicago, IL,
USA, 2006 :60-69

(E#%E 255 )

[4] Compton K,Hauck S. Reconfigurable computing; A survey sys-
tems and software[J]. ACM Computing Surveys, 2002,34(2) ;
71-210

(5] ¥Ed3s. TEH bR GAFH (EXRBEARTIR X RBITm
BiREEsE LA 2007

[6] Montz A B,Mosberger D, O’ Malley S W, et al. Scout: A com-
munications-oriented operating system [ C] // Proc. of the 5th
Workshop on Hot Topics in Operating Systems ( HotOS-V).
1995.: 58-61. http://lahtermaher. org/pub/plan/xkernel/Pa-
pers/ scout_hotos, ps

[7] Kobhler E. The Click modular router [ D]. Department of Electri-
cal Engineering and Computer Science, MIT University, 2001

(8] Decasper D,Dittia Z, Parulkar G, et al. Router plugins; A soft-
ware architecture for next generation routers[]]. IEEE/ACM
Trans. on Networking, 2000,8(1) ;2-15

[9] Lee D C,Midkiff S F. Reconfigurable Routers: a New Paradigm
for Switching Device Architecture[QL]. http.//www. ccm. ece.
vt, edu/papers/,1998

[10] Lee D C,Harper S J, Athanas P M, et al. A stream-based recon-
figurable router prototype [ A} // Proceedings of the IEEE Inter-
national Conference on Communications [ C]. Vancouver,B. C, ,
Jun 1999

[11] Albrecht C, Foag J, Koch R, et al. DynaCORE-a dynamically
reconfigurable coprocessor architecture for network processors
[A]//Proc. of the 14th Euromicro Conference on Parallel, Dis-
tributed and Network-based Processing (PDP 2006) [C]. IEEE
Computer Society, Montbeliard-Sochaux, France, 2006 : 101-108

[12] Houidi I, Louati W, Zeghlache D. An extensible software router
data-path for dynamic low-level service deployment[ C] // IEEE
Workshop on High Performance Switching and Routing 2006,
Poland, June 2006.:161-166

{13] Reussner R H, Becker S, Firus V. Component composition with
parametric contracts| C]//Proceedings of the Net. Object Days,
2004 :155-169

[14] Bracciali A,Brogi A,Canal C. A formal approach to component
adaptation[ J ]. Journal of Systems and Software, 2005, 74 (1),
45-54

(L% 281 3
MR, LB EKSBEMREEARBR . SR,
A 3CHE Bk B E ST L T o K BRI R B A SR BUARRAE ,
BRMEBMR LB R, R BB LB AIZ R, Fn
BEILEFFEARTE B M #T7 , 40 ¥ R FE5- A7 AR R 7 o 41
A ST AR B B AR A XK BB Y B R T AR B R A, XA R
— 5.

2% XK

[1] Lansdown J,Schofield S. Expressive rendering; A review of non-
photorealistic techniques [ A] / IEEE Computer Graphics and
Application[ C]. 1995 29-37

(2] drside. PEBESES(EHM] LR ARFEAR LRI, 1986

(3] FUWe, Phoril, it FEABERNERZARGERLITEN
Py BB, o SR BT 24 2003,5(8) . 562-5

[4] Strassmann S, Hairy brushes[ A7 // Computer Graphics Pro-

ceedings, Annual Conference Series[ C]. ACM SIGGRAPH, D-

allas, 1986:225-232

[5] Lee J. Difusion rendering of black ink paintings using new paper
and ink models[ J]. Computers and Graphics, 2001, 25(2); 295-
308

[6] Way D L, Shih Z C. The synthesis of rock textures in Chinese
landscape painting[ A // Proceedings of Eurog ra phics’ 2001
[C]. Manchester,2001:123-131

(7] AAE M. KBTS ETRFRENPEKBEGEE
E] RSB THS A 44, 2003,6(15) :667-672

(8] &FW.MFH. PEAKBERRGEBHEIA]/ REE—,
EHLBFAERE M BN BT AR EAR K AL, 2002,
190-204

{91 M. AYSMERIMBEF 5 [D]. UM #2004

[10] Perlin K. An Image Syntllesizer[ C] / SIGGRAPH’ 85. 1985:
287-296

[11] R, 2R E#EEERMTITT L] ERTEREM AR
FhE£AR,2007,21(19):107-110

(L% 284 7

[3] Ridd MK,LiuJ. A comparison of four algorithms for change de-
tection in an urban environment[]]. Remote Sens, Environ. ,
1998,63(2):95-100

[4] Byme G F, Crapper P F, Mayo K K. Monitoring land cover
change by principle component analysis of multitemporal Land-
sat data[ J]. Remote Sens, Environ. ,1980(10):175-184

(5] ﬁEM‘E%.ﬂﬁiiﬁ‘iﬁ:‘ﬁﬁﬁi%iﬂﬁﬂ)ﬁ@kﬂ@i&@%iﬂﬂﬁ
BEL)]. MR 1997, 1(4) . 282-289

[6] pg BT EZREHSHNERBRELRN FEWRRID]. R
W ALK, 2004

(7] WE4E.DE).F5. RAMGEARERTBRATARGFE

+ 296 -

i LUBERE A R [T, 3B, 2001,5(1) . 75-80

[8] Wang G. An Expert System for Forest Resource Inventory and
Monitoring in the Frame of Multi-Source Data [ M]. Helsinki,
Finland; Helsinki Univ. Press, 1996

[9] Lillesand T M, Kiefer R W. Remote Sensing and Image Interpre-
tation_ M. New York: Wiley, 2000

[10] Eklundh L,Singh A. A comparative analysis of standardized and
unstandardized principal components analysis in remote sensing
[J]. International Journal of Remote Sensing,1993,14(7):1359-
1370

(117 BorE, BRI A, BEK. 26T S0 56 4 07 8 FL i W vh 2R fL I {E
HgE ] BRI, 2004,8(5) :451-457

[12] BB ETERELMNBARRFR (D] R RNKF,
2005



