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Abstract: This paper presents a survey on the study of the scalable router and proposes a hierarchical model based
on the study of the architecture and models of the scalable router. The model splits the scalable router into six layers
from bottom to top, which are interconnection network and data switching layer, routing lookup layer, standard
interface layer, distributed operating system layer, distributed routing behavior layer and single image management
layer. The paper provides surveys on the research of each layer, and finally concludes and analyses the difficulties
of current development of the scalable router.

Key words: scalable router; routing node; control plane; data plane; interconnection network; routing lookup;

distributed routing calculation; single image

1 B TR BGHRIVKEATT EE SFAETY R B4Rk 2 M AARR SR 69 K ek L4 L4
BART T o Bt th B4 ARG A" X) 5 A Lk s A B3 R B B R E . AR B 54 XBIE A
G B ARSI ATAH BRI T E 6 B ETHENAR SR REHATT REFoHT ST A
oy BR R AGHE

KR Ty RIS BT SRR T W T @ AR A R B KR Xt L S R

HEAES: TP393 CRAFRIRAD: A

M 1969 4F 12 J1 ARPANET ‘EL7% 4 /N7 1 (1) 52 50 W 245 TFURI8 4T 24 Internet 4877 T 7 52 _EATA —FpER
HRA G 28 [ 1) KA S TEAS B 40 AR [ I ] A LR T AR Dy — AN A BRI ) B DR b B 2%, E 0 N A 2 1 4% 4
R A TR (SR I AE SR BE AT 5 Ao BN AR Internet bR EUBIIE UL R AT P2P AN K
A7, Internet (1 F PR 5 — 5 T B S EOE A HAR « JE RIS HAR LU LA A A B AR I S e A 1
WA 2% 1 N RIAL: A7 3 T H S 3 1 D) 48 7 A R ) 4 BSOS BRI i B A8 e 55 0 R L P 6T Internet (g fig

« Supported by the National Natural Science Foundation of China under Grant Nos.90604029, 60773150 (IH %% 4 %k B} 2 %L 4x); the
National High-Tech Research and Development Plan of China under Grant No.2077AA01Z219 (IH 5 i % AW 9% & J& 11-%1(863))
Received 2007-08-02; Accepted 2008-01-24

© HEEREETOR

http:// www. jos. org. cn



Ko ETH RKGS 1453

Pt T 2 4 LK) TR, LA AT B EHR .

B 128 AE 4 Internet (K100 BE 26, T Internet (1 k BEAT 45 T2 2500 17 Sz b B o0 4 R AR 5 A (AR AR EL T
H 3 FH 5 A 170 & A P, e o A AR B 1 AT AR B, B R B0 G0 A U S ML TR % th SRR R Gk b 4
AR AR B 2 A b SR 2 44, 25 b Bl O A s 8 S e S5 ), 2 K B 00 A A e 5 ), 20 L T R mT 97 e £
B Mg T 50— AR o 8 o, B 1 o o b T R 2 R S R 8 0 (KRR S AR~ 5 DU AR
HT A% AR SR I 20 Ml ke 73K 5 T el AL 2 AR R SR B T R IR SO R e 0, 2 B Dk O A v R Ak B
e AR S S il oA 25 — AU AR S5 4 T SR T A H0 W A A 0, D0 e A 3 T L PR A 488 ) 46 SRR i
P AT ek B 2 DY AR A 3R G5 K H i A6 A T 5 Jee 1Ak e i e oo R Ao 3 Uy SOR 22 AN e Y A L A
FE— 2 R RT R o o5 1A 20 5 KA RE 2 78 0 A B 1K) R T 1

BT al 3™ i th s, 2 v 2 S ] TS AT (3 by 1 e, 0 I RS b T34 45 FA 3 1 1T0 BE BE L D BE TR (1
W5 it o s FCT T AR T ZARBLAE LR 3 AN U5 T A2 e S A FR) A 1t R FR RASE T 37 R AV B ol S AR 23 A
HE SR IR B o VE SRT AV B ey R A AR G 2 A P R 10 Th RE T R

M FRIOR U, PR e R A W S G D B 1 TR AT R AR YT TR A2 U AT % TR i
(0 REASE SRR 5 7 T, — Bt 3 T rp B8 2 1T X AT R B oy 4 AR 0 T A (1 A L Z TR G 3R AT B 2%
P LRI R B % AR )2 OB

\ Single imaging management system / Management layer

Distributed routing management system
Distributed routing protocal : Distributed routing behavior layer
o f Inner-Routing problem Control
— pae

Distributed router operating system

Reset Memory Load balance Distributed operating system layer
strateg anageme

IETF ForCES protocal Control/data plane interface layer

Distributed high
performance look-up
architecture

Distributed switching and
scheduling arithmatic

High performance interconnection network Data
plane
Dlrect Mult|stage Others Switching and interconnecting layer
interconnection interconnection interconnectio

network network n network
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5 AHRNBHITHE

R PSS B 5 R A 00 N P 22— e R AT B e 3R A 1) D e S B e B ST S I R R L T
SRR AR s AR R G 2D DRE T R G TSR 2 . I T (A 55 AR B 8 AR R 45
AT RT 4 AR K BE vt T i el iSO S AR RT3 J A B e T2 (1 mT 97 & I A S .OSPR 1M XA BGP
PRI R T S 20 A U TR T R 4% A Internet T I 1A & AT T 2 X

A s AT D 2 (0 32 SE T R B o v 5, B o v SR P R A 2 A 3 ek PSS BL. 2 A 5 e B
SCHURR i 28 58 24 A7 RIS AT IR D0, R i e v S5 R R L 8 20 R 23 B TS BTG, 3 A B 2 AT R IR AT LS AT, RS
S PR ARG 1A B el R SRR TR R BB i 3 A s B el SR SE B U T R KA I B
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25 SCHR[70] 4t o i 1 i 0 A X0 P 3% o % A 0 00T S0 1 A 450 R e o (S L e P e 40 % e A ke ARV R s
B % R R R0 ) 48— i b AR 2 T s R B A R R RN 2 A B i R R P R — i AR e T 5
BRI71]R 4R T —Fh A FR 5 B% th [F] 25 HE 42 AREF(asymmetrical routes electing framework) % (11 [7] 25 HE 42,

5.1 # % OSPF

OSPF(open shortest path first)& —A~) 2 #& S 8 Vil B RS A8 R 4E . R IEgEY . mi
% 1244 (shortest path tree, fRifK SPT)TH 545 2 AUl BB B 6 T % fi 2% IS8T 1) OSPF HhSUAT 45, 3L 32 SR ST 7
T SPT TR AT W 73 W, 70 DROHAS U 099 26 4 $0 AR Ak 10 ZESR R A8 R SC R P & 77 AR IR K I R4, A
3, Eh TR O A T LA 3 AT S 5 2R B ) £k B I Ih BE B B 0 49 B R AT I i U e RN S R R IRk E
PRSI LA IFAT SPT Si Ry SEat 1) 43 A1 X OSPF Bl SURE 7 S R THF 145 Hhy 2% A4 2R 45 4 1) T B AL J 8 2 2 —.

HEX SPT MIFAT #4555, 26 T BTH 4520 A 28 SPT ikl M4 ar L9z 8l O(logn) i
SR P AR A5 T I BB T LU A BTH 450 00 % AH DG SCHR TR IR SCHR[75148 H 1Rl T s I 4 11
DA 8% 1) 43 55k T P T e L e R R e S 3% B9 T LUK B O(n) B T A B ) 52 2% B AL 2 SR 1 R o AN BE AR YRAT:
REAFI ER W2 1K 4y 5 2 — A NP-H ) 8, 1R 1% 5 5 KR e b Sk [7e] b e th 7 —#h 2
B Xl 43 10 J7 V5 X R R 2 R B X mesh S5 R 4R 3 N4 % ST R gk SOSP ) I TS I ) AT L R
O{NLf],Hz—ﬂiH‘JB%%E%ﬁéﬁ?ﬁ&ﬁﬁ%%.@iﬁﬁ%iﬁm‘@KTL,E‘?%%HJ‘ mesh i 41 45 #4) [1) 9 2% SCRR[7 7148

H T BPA B, T LA ST 0 #8347 SPT 18940 A5 s 57 A R ST 82 A% BE )y 1T e A3 AR o el gt
52 H#HABGP

Internet #%.Ca it i & 22 HF THI 1) BGP #3380k B8 AR 1hT 11 5 37 (¥ Bk ke A% 4 o b R A P 451 R BGP 1 3L s 301
FERTEETE . B AR B D T SRS T R SRR AT RS T T AL AR T SR 1T L h E AT  (R S
BT A 2 VS0 IR S A7 8 S e e 4 T AT R B R R L B T BGP PR S I P A R A A
f)— A T2 i) FE. T, Internet T35 (0 BGP i rh 28 24 b S B0 H 28 P K 4 o Koas B i ki 8L U
Tk 5% g S IB] v B 2 10K A R SR e A AT AR M TIUR AR R A R Th R AR TR R T B T SRR B AR S
J¥) 28 Ay A I K AT TR e # eh 5ER A FEARNE 90 BGP P U U BT 8S . 1T BGP 5 th 8. BLz) il
FUB 1H 4% BGP AR e K0 i) s s 2D i i T 6 e s ST ) S SRR 7911 2 W, BGP % Hh BB
HAT IR AR5 R VE, SR DN BE R 75 55 b B (14 3% vy 17 488 B2 T LLIA 3L AN SCHR[8014 Internet 4 4b 45 74 4
M i Y AS 1) BGP ¥ 24 B 52 B bR i 18 K (%4, 1999 4F, K ISP 3E R4 (1) BGP 4B S %84 1 418 4,2001 4%
2 376 A5 H i 1k, AST01BY BGP 4B Ji ¥ it LA 1) 3 024 AN, RN F % h 28 75 B 4E 57 1) BGP 4% i 4k
HILF)LEAEEETA

FEH T W 28 100 % 1hr % b BGPI2VIE 7 P 91 [l 55 ) (10 1% ey B30 O30 T 4 i ik oy 2 % 2R 4 by 7 BT 7 8 £ 2
i BGP Wp T STAR A 5 S I 7 2ok S0 RF Bl A5 10 48 AR (1 184K, BGP RS i) I 3 J 7 sk = Bk H AN 1
T, — 2 190 46 757 25 00 50 1 LS I 68 52 0% JEE TR 0 573 — A TR A% o 5 Lh 4 P 2 11 400 2 250 I PR 388 o A 45 % phi 4%
L % BB = 110 B 1 i 0 Ak I R K[ P A7 2

XTG4 P BGP PSS 38 AL, CUA Ll e S i 9 45 B4 24 3 0 A X BGP BFSE N 1 B
T % P S 1) 3 A OB R 2, AT AR P g 85T St R T B 4% 15 (K BGP B U T — Bl A 2
AR SRR VL AN Agent (1R 56 6 T (1 AT S5 EAT 08 S0 L A (9 R 4 SCHR[86] R 4 BGP B3 34T
SEILBE AR B SR S0 3R — SOhE b ) AT T RGN IR, % BGP WM AT K ARFREE Sy, X
SET CPU % R IRV FER AL T B LAt IR 32 5 T BGP SZARSE & M2 C-BGP BN R Bk Y 78 73 1) FH % v 2%
1) 2 40 1 28 0 Y5 S I B BSGE AT 2 v BGP WS IR AL BT G A1 AT J& HUASE 1 T 97 e k.
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6 BREEER

PR AR B A T B T R A A A R ) P R R B N R R 0 B R AR R R A AT
A AL B vl SR FLRE A SRR b 2 23 A1 3K, SCER A AR v s 4 A8 B 10 ol B o 8 A R A A B AT
55 LGB AL 19 2, 9 FLI t 38 B0 4R 0 B 48 (0 IR 38 AT 6 6 2 0 BN R S T U — e B b ]
PR A R R RS BT RAE R T E AR X

GENESIS RIS FE AT VL IR AE R B4 T MR 0 RN R 5 S0, e AN SE R
RGBT T 2 2 R0 B WG B ARy —Fh SCREFAT TS B4 R 48,8 SO T T B A R R o B it o
WCAR 1) SR, B THT Ii) (9 3 N GO AT M g FEASE R b T AT 2% £R 2% I E K 22 38 A7 LA SO ~F- 1 Ok T R
B B, DR1 T 35 ¥ A AF O 18 SCHR BERE RS W 477 F iy 24 A0 R 28 45 ) 1 B R 8 4 A BB EAT R S8 RO 28 4 B DA XY
46 8 PR A TR AN T R I B o 8 8 PR R4 T 384> 235 Cisco 2 | & Bt % JF R B8 7= 5 Craft Works
Interface(CW1)B8LIE L r i 0 () 85 B 45 1 2R 45, T DAJE ISE A — (R 40 02 D00 S A% 00 22 70 0006 1 2 R A AT I
IV B AL TR R AT AR A B A 0 v PR P i 0 J2 ORI L 0 B A o i R e b e B A A R T T2
Bl — 2 B . SCHR[22] 48 1 T S b BY AR B % e 9344 R &5 M HCR(heterogeneous cluster-based router), & 32
FF LU RS R 2345 00 A, DAtk 3 RN P AT B3 DA Jle o A5 S R o 25 BT 0 AT A0 T T e ) A o P
JUEE G I EH B4 o B 0 5R B AR DR R 4 DG B )

7 GRMT—HMRRE

ASCEFAFIR T AT s (BT TCUIR. B 3R T AT R B % (K 00 2 G A RS AT RE B e s R 1)
T3 o3 Ry HOE LA B AR - B B RR . DA RRERGE . A i AT 0 2 AR R BLR 5
J2 BT AR IR A JE DR BEAT SR8 T VE A A A9 oK U, DUAE PR RT3 JR e el 4% BB 5T v 4k 12 2B i B 3 A7 BT
Al i it B P WP

(1) PR RE AT R LI S5 ) B N S i el S B

BRI G R P A% S5 R N B R AP R A R e ) BE SR G WS TT R 2 — AERT U E
i LI S5 R AR BB I, A8 23 98— A T S M, T K AR B L R Y A i M R SO T B X R
SRR ¢ e S 0 A% AL A T AR, SR A R 0 40 4 1 95 434 56 T NP-comiplete i B9, BR1 e, i 326 %
e R AE T R A LI L 5 M — S i AR R 0T b A A A 8 (R b 5 At BEAR G B AT
PREGIAXTFR . §RERLREAR . S5 70 S8 K AR AR/ . 39 R K L0 P S R 9 40 G A i R R R
JETE.

P P8 e L R BT AR L SUTLE S A b P9 VS B el R R R R LR R i B R G PR g, B A
M PSR L AR A T AR SR BE L TLIE G R Hh AT DR AR R A% 2 U T (K R B O TR B — A
R P P i P SR A S 1 S R K e ISR A i e SR A e L O R 6 SR SRV SR YA R 4 RE AR
PR AT A L AR S IR — 5 R TR ) B e A6 D e, IX A A e A3 0 SO T 3 R 1A

(2) 73 A itk 55

Wt 099 285 RS (10 47K, 6 P T ) ) 5 2 8 AR B 2 38K i 8 F RV A — P v SR S
R R e RS R A0 2 A )R R 3 BRI T N R BGP UM OSPF B3I 23 A1 41
KT S0 2551 5 n TSR B IR v SRR R AR 3SR (K~ I I8 ) A5 S O A
£ OSPF J3 13 st S 58 SPT () 70 Al 3 X s, i 503k H i AT 1 BPA S8k A 45 1 ST 55 " ABh & IT #,
IR E AR ST AL P T3 1) 2 — 6T BGP 23 A1 s vt ST 9, H 1 32 825 R 47 1 i 5 S~ o 58 42 73
(5 2R {1 i, L A~ 1 P R~ £ ) B0 YT R 9 0 0GR 2 5 WY e 1) RS AR 7 2K, AR X A R B I
SE 5O IR B AN BGP 43 A 2 SR ch A4 10 7 1.

(3) s Sk
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hy S EL R AR AR A B AR R ) A SR AE T R0 8 T (0 4T S e L, B P A ) e (B b A R
AR BAT iy A Ml A PR A BRA UL (ELRE B o () B0l B T R 2 AN A0 A B R REAT AN R BT 10 S I B
HE A K P (0 A b2 ™ S B R AR T A RS R BE ) LB T FE A 1 il (4R v SRR A sl % A R g
LA T [ B SR CHT i) R X TR s S e SR (K 4 R). 6T HCR HR LS — S B,
B i U B A R VAT ORI, e T AN RS M T i 8 A AT (BB, DAL M O 5 a0 20 38 T O PR s 42 11
AER SO,
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