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1.1.2

OSPF

1.1 OSPF{E 1y

OSPF (Open Shortest Path First, FFJit 205 & IETF (Internet Engineering Task Force,
I TR D HETF R I — DT REERES B N EB S BATERXS IPv4 P H 2
OSPF Version 2. T3 H 2] OSPF Y45 OSPF Version 2.

OSPF Hyi% &5

OSPF HA 40 FHF s

ENYEET: SCRRS MR 2%, R 2] SCRELE B AR

PROESCEL: £ P28 B30 AN 2 4 e AR AR ST B AOE BT R SC, fX — A e B R R R
LB T OSPF MRAECEE I BERCIRES i A AR W SATH SRS ey, ISR B fRAE 1
ALER B

DX 7 SCVF B R RGN R 0 X EOR AT B . % ph 5% B B A B IR (el A1 T
PAFHITEFEAT CPU FIGAH s X sk B] A% 1 5 H A5 B ARl B AR 1 W9 2 o ) o5

SEfr . SORFRIE — H AR 2 2SS B i

BE S A 4 RAFEREE AU R U AR DA XA . 55—
FAMRERH . 5B T RAMERE

SCHFYGIE: SCRPHRET XM VAR OCIGAIE,  PAORIEAR SCAZ A i o S 22 4t
AR TERRL A (e b DL BRI Rk VAR S, b HAd v 45 1) T4t

OSPF 3 28!

OSPF th ik SCE #3258 1P R3¢, B 5 M 89.
OSPF & A AR Pl i 3L

Hello ik 3C: AN R I%, FRAIIFAZER: OSPF 48fE5 &, LA T DR (Designated
Router, 1EE#H1%2%) /BDR (Backup Designated Router, #4318 E M H18%) HIik2s.

DD (Database Description, ##fi FEftiid ) #3C: #ifiid 14 LSDB (Link State DataBase,
BRI B BE) dAF—2% LSA (Link State Advertisement, 4EFIRAEE) MBS E,
MW G 2% th 28347 80 2E 1R 20

LSR (Link State Request, #EFAIRAIER) I WX TIERATFE 1 LSA. P & 2% B 2% HAH
e DD ST J5,  FFH0xE s % A AT ELE LSA &AM LSDB Fris i, X i Bk %
LSR R SC I %t 771 3K BT 7 19 LSA.

LSU (Link State Update, FEHRATFD WO A7 & IEH I 20 LSA.

LSAck (Link State Acknowledgment, FEEEIRATHIN T HIRXTYEIH) LSA #EAT#IA

11



1.1.3

1.14

LSA 28I

OSPF A MRS B I IR AR R 3 4E LSA kAt 25, W F I LSA B LA R LAY

e Router LSA (Type-1): HREAESH A, IR K 28 BEBOIRASAITTEY, 78GR i IX Ik
WAL 4 -

e Network LSA (Type-2) : H DR /=4, iR M B FrA B 28 R RERIRAS, 72 L IR R 1 X 35
WAL % -

e Network Summary LSA (Type-3) : H ABR (Area Border Router, [XIdil A i H2%) r=4:,
AR DX 3 A A DR B ) B, R A X3

e  ASBR Summary LSA (Type-4) :  ABR 4, #iid%] ASBR (Autonomous System
Boundary Router, HJf RGUA A H ) Mk H, 185 A< X,

e ASExternal LSA (Type-5): H ASBR 7=/E, #fiid#] AS (Autonomous System, Hif R4t)
AN, BB TE X (BR T Stub XA NSSA X i) .

e NSSAExternal LSA (Type-7) : Hi NSSA (Not-So-Stubby Area) XIH A ) ASBR 74, i
B E) AS FEREIES . AAE NSSA XN A% 4%

e  Opaque LSA: T OSPF ¥ @M HLE, HHEH Type-9. Type-10 F Type-11 =Ff. I
B, Type-9 LSA /e A HEE %y Bl g ATz ik, H T 38 GR (Graceful Restart, “FiiE &)
f] Grace LSA il /& Type-9 i —Fi2E7, Type-10 LSA {VAE X ikiu Bk Tz it, H 30k

MPLS TE ] LSA it & Type-10 [fj—F2; Type-11 LSA 7] LUIFE—/N HiG RGTE R TZ
.

OSPF [Xig

1. Xigkls

BEAE 2SR H 288K, 24— AN KA 28 (1 2% tH 25 #5308 47 OSPF Wiy, LSDB 2 i F KE I
fig7= 0], JE{EFFi21T SPF (Shortest Path First, A 0Le) FikrR &8, 53 CPU #
fHNE,

TEM BRI K2 J5, ISR AR RER I K, B SEEAT “BE” 2H, ERML
H 2 K E ) OSPF WGl SCIE L, BRAK T MM TR 2. BN R Z, KBS
SR8 o BT R % ER A TR T B

OSPF HhisGHE ¥ F 6 R Gu k) 7 A 7] 1) X 3k e Bk Al /. X402 I3 % R 28 2 A
[FZH, AEANEA XIS kbRt Wi 1-1 fis.
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E]1-1 OSPF XigXl4

XIS p s, TR . — /NS LUE TAFP X, (2 —AME (BEl) Hie
JET—AN X3, B AR NS T OSPF B9H: A4 B J& T 08— X3k Ril4r X3, mT AR XI5
NS PTG, DA I8 2 B A X LSA 0, 180T DLR N 26 S bR A Sk 52
i 52 /MK o

2. §FXid (Backbone Area)

OSPF XI5y X2 5, FEAETA I XISHZ TER KR KA —AXERS AR, &0 X
G 0, W HARAE T X BT XA T X A B, AR T DX A 1 2% H S B e
I E T Xk . X, OSPF A ANHLE :

o FTHARE T XL AT BT X I ORI

o HTXEESWMLAIREER.

TESEERR R, BT Re S RN 7 T AR B, Jeikisi 2 B 22Kk . X ol DUEIE C & OSPF 1&
T LR

3. B3 (Virtual Link)

EIERRIREMN S ABR ZAIEE — N EE T X 70— 20848 ERERGEE . B P A
ABR, M H A 25 3 iy [F] INFPC B 07 P AR 288 9 R 384 P i B2 A1 — 2% A B 1 DX A 8 8 EH ) X3Pk
fE4X (Transit Area).

EE 1-2 H, Area2 58T Xk 2 [0%A BEANEN Y, (Hr]LIE ABR LR E B iER:, 1§
Area2 jli it — kB AR IR 5B T X IRFREE
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El-2 EEETREEZ—

Transit area

Area 1

RESERLI) S0 — AR AR BRI & HERE, 21 T DR SR B i R A RE ORI N,
FASIRTT DLORAIE B T X e 1240 g iE . wnfal 1-3 .

E1-3 EEEREEZZ

FEEFA S TER A ABR Z LR T — A S B M i s, Bk, fEXAER b, Fys: O —R
AR E RO %24, Wkix Hello oL E] 4%

£ ABR Z [A| L #:A% 14 OSPF R SUAE B, BAITZ (][] OSPF % Hi#% HO& e 2 — Mg R RSCIITER -
BT P BGRSC) B B AN 2 A (A e 2% fH 2, BT DU SR SO0 T AT 1T & 2E B, o 4R
TP R SCREE K .
4. Stub [Xig#n Totally Stub X1g

Stub Xt —LeReE (DX, X ABR 208 X IR R 5 BRI R A X, HAZIIAH
RGN, X 2SR H R A DL LSA BrE A KORgb . NERIES] B G RGEHM
HHRIHATE, AZIXHERE) ABR R A — 258 E %t Type-3 LSA, AAnZ AP HAbIE ABR
HE Ao
N T BED Stub DXk b i AR R EH R DL & LSA Hii, W] LUK XIEC B Totally Stub
(584 Stub) X35, %X ABR A2kt DXAskE] (¥ R 45 SR B ¥R R Ge s b 5 B AL BIAR X
o NPRIERIA B 6 RGN HAB DA B 6 RGN KB IL, 2R ABR KA R— 2% 8k
B Type-3 LSA, RATGAX A 1 H A ABR ## 145

5. NSSA [Xigi#n Totally NSSA [X i3}

NSSA (Not-So-Stubby Area) [Xi# & Stub XIHHZTE, 5 Stub XK X HI7E T NSSA X RV
FINEE RS AN, 1 ASBR & Aii Type-7 LSA B4 AXIR., 24 Type-7 LSA Fik NSSA K]
ABR Itf, H ABR % Type-7 LSA 4t if Type-5 LSA, &4k 2 H At XI5
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1.15

A LUK X 5C BN Totally NSSA (5845 NSSA) X4, %X ABR AS20 X 35 1] {0 #% b 5 B A%
BRI APRIERIA B 6 RGN A XIS B AR IH AL, X3 ABR AR Bl — 2% A8
Hi Type-3 LSA, KATAAX S H 1At AE ABR .

W 1-4 s, 1847 OSPF hl HYA RAAHE 3 A XIH: XK 0. X% 1 fX ik 2, HAHEAH
B RGUET RIP Pill. X3 1 4 5E O NSSA X, X3 1 80401 RIP #% & #% 3] NSSA ASBR
&, HI NSSAASBR 7/ Type-7 LSA 7EX I8 1 NA%#%, 4 Type-7 LSA ik NSSAABR J&, ¥k
% Type-5 LSA £ 52 X 4k 0 Al X3, 2.

F—J5H, 21T RIP 1 H 6 R 41 RIP % il s X 48 2 17 ASBR =4 Type-5 LSA 7& OSPF Hif &
G iRk, R T X3 1 2 NSSA X, Firbl Type-5 LSA A2 FiA X 1.

E|1-4 NSSA Xig

RIP RIP

Type 5

Type 5

ROUTER ROUTER
ASBR  Area?2 ABR Area0  NSSA Areal  NSSA

B AT RE

OSPF # H# R4 7E AS I AFALE, WA LT UK

1. X AEHEE (Internal Router)

2R AR T A D 8 T A — > OSPF X33,

2. Xigiin REEEHES ABR

2 A% T DU 8 T AR X, B — AN 2R B X . ABR R SRIE R T X 45 Al
FEFXE, B5EFXEZEET DR EER, W LL2iBE EriE.

3. 5T #MH=E (Backbone Router)

ZRBBHEDE - MEOETE X ik, Fra# ABR MALT Area0 A FRE B8 752 &
T
4. BIRARGA R BRHES ASBR

5 HAh AS A2 {5 B IS 28 FCH ASBR. ASBR JEAA—EAL T AS AT, & T Re 2 X 4k
NEHE, AR ABR. RE—& OSPF a5l A TN EE, BBy ASBR.

1-5



[E]1-5 OSPF FHaSHIERY

RIP

RRRRRR

nnnnnnnnnnnn

—>
Internal router

RRRRRR

kkkkkk

oooooooooooo

nnnnnn

1.1.6 LR

1.1.7

OSPF ¥4 73 DU, F IR0 g M mr BIME I AR IR -

o XN (Intra Area)

. XA e CInter Area)

o FE—RIMNEBEEH (Typel ExternaD: XK, - HA OSPF H &% H T
FHEATTEE, BT AR — IS0 B T4 55 T AN 2% et 25 2AH R Y ASBR HIJT4H 5 ASBR
FZI B Rk F R 2

o ETIRANEEKH (Type2 External): IX RS H 1 AT {5 B LUK, FrbL OSPF #hi30A MM ASBR
B HIE RGN I R T B8 KRG 2 W RIE ASBR 8. Bt LATHSRC % BT84 I 4
FEF BT, RI2EE RSN H 8555 T ASBR 2% tH H fHh bk 488 . an St &
A EAHSE B 25 6, T A B #8 BIAH R () ASBR T4

DX 5 P A1 DX ] B IR (/2 AS P ERIRI R 28 25K, ARG el A 1 RNz a0 fT e #31) AS BLAMH
Ik F %

EEEES ID

¥t 2% ID——H) Router ID, FRE—ABEIE ARG HME—HIRR— G 8 b 5, — bR EEz
1T OSPF #hif, M4 Zif7E7E Router ID. Router ID 3BT A LA =i

1. FT$5%F Router ID

F P AT LATE G e OSPF #EFE I 545 & Router 1D, BCERT, WZULRIUEH A R TR G B &
(4 1D #RASAHIE] o 3085 A M5 2 4 2% R A 1K) 1D C B N S5 i el 28 A Vi) 1P ik — 3

1-6



2. Bzh3kE Router ID

WIRAER . OSPF BRI &1L £ H 210 . Router 1D, T OSPF #EREK AR 1 T~ HU 5 53K HX
Router ID:

OSPF # R BN, KBS — Mg AT 2 R i3 (1 3 1Pv4 Hilik/E 4 Router ID;

WA EAN, OSPF #EFEKG ik S — M AT AR R4 1 32 IPv4 HilibfE 4 Router ID;

OSPF 2 H J5 i, ¥ MIZAT T AR ATA H D 3 1Pv4 Hihik+ 583K Router 1D, HL ik

MR

o WNRAFERCE IP Huhk i Loopback #2117, NI+ Loopback #z M bk & K #I1E N Router
D,

o I, MHAREE R 1P Hubik A ik £ K HIEA Router IDCAZE B4 () up/down ARZE).

3. £/ Router ID

WS AE A OSPF BRI %G 15 & Router ID, %44 445 Router ID. A P e 4
OSPF # &1 5ET T35 Router ID, B5#1%%% A 3138 Router ID.

1.1.8 OSPF IRHAITEITFE

A —ANX kA, OSPF % H v St FE v fi] S pifiid i F -

K65 OSPF %t 85 AR 4 H OV Bl I 2 A S5 4 42 i LSA, 385 SRR SOk LSA Rk 4
&R HE OSPF 2% 1188

3 & OSPF % 28 &0 2 U L e i e 2% 75 11 LSA, Ff i LSA JTE— & (F LK T LSDB.,
LSA 2 0] % EH 22 JE] 8] I 2% 3 Fh 45 K TR , LSDB T X BEA [ V4 22 55 10 X 48 40 Fh 25 W (R R
OSPF % H1 #5:K LSDB % 4 ik — i i A A ) B, 3 7 PR (60 i o A o 4% 41 45 R PR L5 e
M. AN A1 B A A B S A RN

TG BRI A WK, A SPF BETHEH — R DL B ORISR AN, XA T
FIHB RGP ST A

1.1.9 OSPF Hym£g Al

OSPF HRAEHEH JZ W SERLRE R 25 73 T HI DU A .

J"#% (Broadcast) KA. 445k 22 Ethernet. FDDIF, BE1EH T, OSPF A AM
2572 Broadcast. 1EIZRB P F, i AL (OSPF B H A HITIE 1P 4 #H
Hk#& 224.0.0.5; OSPF DR/BDR HITil A 1P ZH il /2 224.0.0.6) &i% Hello #3C. LSU ik
SCHTLSACk #3C; LAE R UK % DD i SCHT LSR #3C.

NBMA(Non-Broadcast Multi-Access, dE] #EZ U7 DORA . MR ZGEMIH 48, ATM
B¢ X.25 B, ERETEH T, OSPF A KHMZEAEALE NBMA. 1EZBRMRIM L, DLEREE Rk
EP RS

P2MP (Point-to-MultiPoint, fF|% &) 88 BA—FEE S Z S H A AN 2 P2MP
KA, P2MP W20 i pH HAth R o £ S Y iR ) 5 Ui, B =2 K NBMA 2% 20 P2MP ]
%, MEZRBPIMER, SaEon T, AP (224.0.0.5) KIEVGRSC. wTLARYE H
PR E, DLEIRIE AUROE MR
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e P2P (Point-to-Point, siF|50) KA. MEEEK ZYME PPP. HDLC B, #&1HHL T, OSPF
AR R P2P, fEZRM ML, DIHFEIE (224.0.0.5) KX,

NBMA 5 P2MP 4% 2 [l {1 X 3 41 1«

o NBMA M4 EEK]; P2MP M4 I AT B — g 4 iEmn.

e NBMA M%7 E %% DR 5 BDR; P2MP M4%#1% 4 DR 5 BDR.

o NBMA MZRHHRFERIEMR L, TEF TEHEE; P2MP M4 RHAE 7 NRIEHR L, 8
TP R AT DR B R L

1.1.10 DR/BDR

1. DR/BDR {&j4r

TE]REMAT NBMA 28R, AT 6 i 28 2 AR A e it S WERINES A n G Et s, N
TEFET N (n-1) 2 DR R XA — & B a3 1B B ¥ 2 S8 2 Ikfe i, IR 17
BB . NREUIX — A, OSPF #2H | DR S, A Bt a8 A5 B kKIE% DR, H DR ¥
IR 28 B ORIk 25

54k, OSPF $#2iH T BDR [ . BDR &%} DR [{I—A~ &4, 7EiE%% DR [ [FIR tHi%£%% BDR, BDR
L FIAR A B P 1) A B EH A AR R RIFACH R HH S .. 24 DR K&%J5, BDR & 3rRIECHHT
DR.

OSPF Mg, BEAE DR tA2 BDR 1% Hi#% 4 DR Other. DR Other {5 DR #1 BDR #1724
R AR, DR Other Z M ALZHATATEE G E o XFEFLIRD 1) HEMFT NBMA W25 | %% Hi #5 2 [i]
SR RMEE, RN B MSRE, T4 7 7% 7.

WK 1-6 Fiow, 347 DRIBDR IE%5 )5, 5 6Bt a2 0 R G5 B 7 MR R Ll T

[¥]1-6 DR #1 BDR ==&

DR other DR other DR other

WG === == AR AR
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= i
£ OSPF ¥, 4rJE (Neighbor) #=4%4% (Adjacency) Z AN TR ML, BE B BIE, KBl
FE &K% Hello 5L, 13 Hello R X #9345 & B2 BRI T AT L8954k, 4o R W —5k

S ARE R R ., RA SR F R X DD R, Ik LSA 5iA3| LSDB Rl HF X &, #HmRAREX

2. DR/BDR %1312

DR/BDR #2& H [A]— I B 7 BT 1 % FH 2 AR 48 2% 2300 e 20 F1 Router 1D il it Hello % SCi% 4% H K 11

RAERIEART O Mk 2 A4 HAT E 2 ik .

1T DR/BDR %2615 4F & B FH 2% EH Ok Y DR S N Hello #5cH, R4 W B 4 53547 OSPF

PR A . 44T R — W B PR & 2% B 2 A B B A O DRI, B e e dima i .

RS2, ] Router 1D K& fEH .

TEEER

o WA IEE NBMA Mkt 4 4% DR; £ P2P B P2MP [ 4% h AT ik %€ DR.

o DR ZFAME NS, R a8 0T 5 10 3 & B 88— AN % 0 Ll fE 2 DR,
ER—AN 0 FA A2 BDR, # /2 DR Other.

e DR/BDRIEZEEE, RUMEMLFIMA—& BA H @M ik has, AL ERi ks,
B iz M B C 2 A74E K DR/BDR BN HT ) DR/IBDR. DR A — 8 & % 1 2sL 2e e
g S L1 [RIEE, BDR I — & w2 it 2500 Se R IR 2 s 1

1.1.11 sERsE

5 OSPF M A MR IEA -

) RFC 1245: OSPF protocol analysis

. RFC 1246: Experience with the OSPF protocol

) RFC 1370: Applicability Statement for OSPF

) RFC 1403: BGP OSPF Interaction

) RFC 1745: BGP4/IDRP for IP---OSPF Interaction

) RFC 1765: OSPF Database Overflow

. RFC 1793: Extending OSPF to Support Demand Circuits
) RFC 2154: OSPF with Digital Signatures

. RFC 2328: OSPF Version 2

. RFC 3101: OSPF Not-So-Stubby Area (NSSA) Option

) RFC 3166: Request to Move RFC 1403 to Historic Status
. RFC 3509: Alternative Implementations of OSPF Area Border Routers
. RFC 4167: Graceful OSPF Restart Implementation Report

) RFC 4577: OSPF as the Provider/Customer Edge Protocol for BGP/MPLS IP Virtual Private
Networks (VPNSs)

) RFC 4750: OSPF Version 2 Management Information Base
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) RFC 4811: OSPF Out-of-Band LSDB Resynchronization

) RFC 4812: OSPF Restart Signaling

. RFC 5088: OSPF Protocol Extensions for Path Computation Element (PCE) Discovery
o RFC 5250: The OSPF Opaque LSA Option

. RFC 5613: OSPF Link-Local Signaling

. RFC 5642: Dynamic Hostname Exchange Mechanism for OSPF

) RFC 5709: OSPFv2 HMAC-SHA Cryptographic Authentication

) RFC 5786: Advertising a Router's Local Addresses in OSPF Traffic Engineering (TE)
Extensions

) RFC 6571: Loop-Free Alternate (LFA) Applicability in Service Provider (SP) Networks
) RFC 6860: Hiding Transit-Only Networks in OSPF
) RFC 6987: OSPF Stub Router Advertisement

1.2 OSPFELE PRFIFNIE S

TR RS R 4%, #RL LML RE OSPF, 50U OSPF PG LA IE 81T . FEREAT & T
B R RAZ S M M 2% R, BRI E W fe 2 S B th S 2 B BARSE S, #E T
B 5 B A PH 28 B AR B AR

1.3 OSPFECE{EHE N

OSPF ML EAE55 W1 T
(1) FE.E OSPF JEATIAE
o Jazl OSPF #fE
o ML# OSPF X
o flifE OSPF Thfk
o [MLE OSPF zh#s T4 4 Wbt
(2) (Arik) BLE OSPF RRFRXIH
o [dHE Stub X1
o MiE NSSA X1
o [LEEiEE:
() (Wik) AL OSPF [ 2%
o [iHE OSPF MG KAUN 1%
o [ # OSPF #11M 2527 5 NBMA
o [ # OSPF #1128 K N P2MP
o MLHE OSPF 1M P2P
(4) (Wik) BLE OSPF [ t{s S 4%
o FLHE OSPF [X Ik [a]#% tHE &
o FLEXTFINRIAMEE {5 BT RS
o [ # OSPF il #2U #IH) LSA 5 H R % i {5 Btk 47 i gk
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(5)

(6)

(7)

(8)

(9)

(10)

o JLEidJE Type-3 LSA
o [l E OSPF #I1 fJF4{H
o JCE OSPF s K5 H 254K
o HELH OSPF il it
o FtE NULLO #%H
o HLE OSPF 5| N4k i
o MLE OSPF 5| \G4E B
o BB KA 2T H
o M RVF&&K OSPF 5 EIRAS(E B R A BGP
(F[i%) FACLE OSPE ERT 3%
o MLHE OSPF i 2%
Bl B 2 L1436 LSA [RIFEIR A (7]
o HCLE OSPF it b vt 5 st 1] 8] b
o MiE LSA H 5 FA /M 8] (8]
o HCE LSA A Bl i [] [A] b5
o fiiE OSPF Z£itiR i overflow R 2 Y 5E I 28 st a] ] b
(T3 FLE OSPF A< ThAE
o ZEiLEIYK OSPF 3L
o HELE DD RCH MTU
o FLE OSPF KiZEMiddl L DSCP AR J 4k
o BLE K LSU R
(Alig) Fati] LSA BIA . KA 5820
o [ H LSDB ' External LSA [ KEE:
o JITIEE T AH LSA
o IIERIELTEEALE LSA
(T3 fntk OSPF f# Hhs SIGH i
o EE ISPF
o it B HIZE ]
o [ OSPF [l 2% It e B Siah i
o FEE PIC
(AT3%) FLE OSPF =2 IhhE
o HECE Stub B iias
o [t 378 RFC 1583 (1413 # py e 5 )
o JI/5 OSPF %54/ i 2H DB
(A3%) $25 OSPF W48 (1Al SEE
o A& OSPF GR
o [LE OSPE NSR
o M.E OSPF 5 BFD ks

(@]
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o [il#E OSPF FRR
(11) (Al BcE OSPF “&T)he
o Al'E OSPF ik
o [Mi#E OSPF GTSM IjfE
(12) ("i%) BLE OSPF H &I & hfE
o it B AR AR A (1 th %
o Mi#E OSPF K H EThREE
o ME OSPF M Ihfit

1.4 BEEOSPFEAINAE
1.4.1 B5h OSPF ##%

(1) FHARGHME.
system-view
(2 (A% fBlE 4R Router ID.
router id router-id
BATEM T, KREE4) Router ID.
ARHCE AR h A 1D I, 2 T AR U AT A
o UNHRAFTERCE IP Mk Loopback %110, MJi%&# Loopback 2 M bk & K HI11E A Router
ID.
o WIRBANE Pl Loopback # 1, U AR 1T 1P Huhl: A vk £ 5 K HIE v Router
ID AN REHZ ) up/down IRZS)
(3) A OSPF LK.
ospf [ process-id | router-id { auto-select |router-id } | vpn-instance
vpn-instance-name ] *
BRAEIT, RS AHIBIT OSPF.
(4) (i) BCE OSPF MEFEHEIR .
description text
BRATEOLY, RECEHREHIE .
FWH P AR OSPR HEFRAC B ERAE B, W HE, DME Tz e H.

1.4.2 B2E OSPF [Xig

(1) HARGME.
system-view
(2) (k) AiE 4JR Router ID.

router id router-id
BB, KRECE 45 Router ID.
(3) #HEA OSPF #iH.
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ospf [ process-id | router-id { auto-select |router-id } | vpn-instance
vpn-instance-name ] *
BRAEILY, RSKAHIBIT OSPF.
(4) (i) BCE OSPF MEFEHEIA .
description text
BRETEOLY, ORACE R HIE .
FWH P AR OSPR HERRAC B ERAE B, WM g, DME Tz Mg,
(5) % OSPF X, it OSPF X1 K.
area area-id
(6)  (Ak) HoE XA .
description text
SRETEOLY, R E X IR .
EWH P R X B XA S S, SR X g, DM e e g #.

1.4.3 {£5E OSPF IfigE

1. ThEE®E /T
IS A% RS OSPF TRE, USLAIHE OSPF HEFR . 45 0 12 HEFE SR I X 5k DA K DX 35 B, 455 o
By X0 has kU, dn SRR Bt AR08 0 1P MBS TR A IR BN, iz 8 X
ANMX IR HABE T OSPF Thk, OSPF RHHEIX AN ) BELERS i 5 H 2.
OSPF (2 kA2, BIn] DAFE— & % 48 Bl AR OSPF #EFE 45 E AR R SR E 3h 24
OSPF #f5. OSPF #EfE 5 &AM S, Afeny 5 e b ds W ks e, Bk, ARG
ax 2 10), B REAR 5 AN R AT ABEA T H S0 #k o
OSPF 3 #7 £ S2fil, HIRTLA4RE OSPF #AEHTE I VPN. R AFEE VPN, NIFKIR OSPF iz T2
R, VPN ARSI RTES I “MPLS iR B35S F i “MPLS L3VPN”,
2. iR ERFIFIES
A DAfEFR B O R OSPF, B{#7E4EE M B LRk OSPF. fEfiE#: 0 1A OSPF [kt
=T EFR E M B RE OSPF.
FEFE I FAERE OSPF I, A0 RAAFAESERE A DI, ) 61 G0k B2 AR #ERE AT X 3; E42 11 ES5CH] OSPF
I, AN R CL2 B A R A [X 45
3. FEE EMEY L fERE OSPF
(1) HARGME.
system-view
(2) #H A OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) fi#E OSPF X3, it N OSPF XL,
areaarea-id

(4) FCE XIS I MBI € M B8 1 LA OSPF.
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network ip-address wildcard-mask
BRI, BOAE TAEM X H OSPF Dyfeib T L HARAS .
— B R BEE T A X
4. FEIREEO LERE OSPF
(1) HARGHEAE.
system-view
(2) HEAFCOMA.
interface interface-type interface-number

(3) MCEH:I{fEE OSPF.
ospf process-id area area-id [ exclude-subip ]

BB TEDR, K E# D{#EE OSPF.
1.4.4 F2E OSPF shsEHZET

1. ThEE®E /T
OSPF H] Router ID RAE—HIA RS T ME— bR — Gk 4%, Router ID KEZREEN 4 7.
W25 B P R A OSPF &8 E 8 REPIRA . BR R UL LSDB I RS, A s+ kbl s 1)
Router ID NMEE M, EHWBATE,
FHLZBR L 7 — Rl Router ID WL 2 =LA RS, 1817 OSPF 1% & 4E4 — > EHL4 5
Router ID B ¢ R, TEAE AR B L)L M 26 S s iy, {8 F £ 4148 e Router ID B EL
M, MEEGICI.
2. BLERFIFIHES
OSPF {#i f] Type-10 LSA 8¢ Type-11 LSA #5728 EWL AR EE R, Fik, (FHZIhReaT, FER
ilE OSPF [t] Opaque LSA KATHEARE J1 AL T IR -
3. Bt & OSPF mh7s 4 & kst
(1) HARGME.
system-view
(2) Jazh OSPF, it A\ OSPF#iK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
() f#ifit Opaque LSA K AitzlihE
opaque-capability enable
Bl N, OSPF ) Opaque LSA R AT HNRE /140 F I R A&
(4) flifie OSPF Zha& FALA WG Thfe o
hostname [ host-name ]
SRATEOLT, OSPF has EHL A M Thfe sl T ) PR A .
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1.5 F2E OSPF43Fk[X 15

151

152

THEE® /Y

P00 287 L BAO0T AN I 2% R 73 XIS BE i T AR 2 19X 75 3 — 00 XSS B Stub [XI5(E NSSA
X3

HARF T XIANGE 5 T DX OR R, B0 B T DX R D 2% 07 T 26 A B BR A JC R DR e d i, )
LU AC E OSPF ke IEH: T LAR V.

L& Stub [XiF

1. ThEE®E /T
XFTALT AS UG —LedE B T X3, AT DAEZ XIS pr A B 45 R E stub i, HEiX
G E Y Stub XI. XFE, A HIE RGN HH) Type-5 LSA AAE Stub XEUHZHE, j8/
TR ABR A — kAR, B 255 B8 RSNSOI 4T ABR #HATH K
an R AE R — 0> Stub XK H R LU i i 5 BRI B, IS A/E ABR LACE stub #r4
i 45 no-summary S4¢, A LK ZIX AL E A Totally Stub X3, XA, HIE RGBS X
B R S B A BIAR X, FrE H L B8 RGN XSO SCH L4 ABR 34T
LY &
Stub [X 381 Totally Stub X35 P} AEEAATE ASBR, Rl E VA R G4 I B H AN B8 76 A DX 38 P A5 45
2. BLERFIFNIES
BT X IASBE R B ) Stub X sk Totally Stub [X 15 .
A DR — A XIAC B R Stub XA, TZ X g b 5 A % e A G B stub A2
W RN — A XIS B K Totally Stub X3, X R BT #% B 25 L AT B stub dr 4, XI5
[¥) ABR % H 2% 75 2L & stub no-summary 4.
B EELRER
(1) HFARGME.
system-view
(2) N OSPF .
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) A OSPF XK.
area area-id
(4) TCEAATX Iy Stub X8,
stub [ default-route-advertise-always | no-summary ] *
BRATEOLS, B X E Y Stub XK.
(5)  (A[ik) ALE ABR KIiEZF|] Stub XEH A B HH T4 o
default-cost cost-value
BRAEIEGL T, ABR KIER] Stub Xk ERA B AN 1.
A A HAELE Stub XA Totally Stub X185/ ABR it & 4 #8458
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1.5.3 Bt E NSSA X1

1. ThEE® T
Stub XEAGESIANIMBESHH, A TERVER BI6 RGN tHiE 5 3 OSPF 2% thigi i # (14) [F] i
TRAFIHAR T Stub DXCERHIAFAE, 2% B G3A] DK X ISAC B NSSA XI5, NSSA Xt 2 fir
T AS LWL HAEE T+ X .
BLE nssa w2 W16 & no-summary S0 LURHZIX AL B O Totally NSSA X3, %X 381 ABR
ANl DX AR ] £ B A B A 38 A Xk
2. Bl ERFIFIIES
BT XIEARERL B A NSSA [X1kak Totally NSSA [X 15,
A R — A XIC B S NSSA XIS, T2 X8 1 BT e e s 6 ARG B nssa i 4
R E — A XA E K Totally NSSA X35k, 1% X384 1 BT & 1 fH 23 A 2L B nssa i 4
] ABR I H 2% 75 2 & nssa no-summary 4.
I HELE
(1) FARGHME.
system-view
(2) N OSPF L.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) A OSPF XK.
area area-id
(4) MCEZHFTXIERY NSSA XK.
nssa [ default-route-advertise [ cost cost-value | nssa-only |
route-policy route-policy-name | type type ] * | no-import-route |
no-summary | suppress-fa | [ [ [ translate-always ]

[ translate-ignore-checking-backbone ] ] | translate-never ] |
translator-stability-interval value ]*

BRATEOLS, A X E Dy NSSA XK.
(5) (A% FE KIEF] NSSA X IH4 Bt 1 T4 o
default-cost cost-value
BRI, KIEF] NSSA XIRMEAE Bt I8N 1.
A4 HAE7E NSSA XAl Totally NSSA [X 12 ] ABR/ASBR it & 7t A%

4> 2

, LZlZiﬁ

1.5.4 FLEREERE

1. THEEE T

FERI P X2 Ja, AR T X2 H K] OSPF i i1 HEF & I B T X 3Ok 58 A # ). Xfitk, OSPF
ZORPTA AR E T XS B T X OR i, Jf B T X E S E R R
(EAESEERN T AR, FTRE S RN I T 2R AR PR, Jeimi XA 2R, XN AT LLEEAE ABR LE
# OSPF REERE T LUk
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2. R ERHIFIES
REIERARE 7T Stub XA Totally Stub XI5 M2 ANREZFId NSSA X 51 Totally NSSA [X 15,
. MELE

(1)

(2)

3)

(4)

BN RGN

system-view

#t\ OSPF MK,

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

G OSPF X1, it A\ OSPF X AL & .

area area-id

B H I B % .

vlink-peer router-id [ dead seconds | hello seconds | {{hmac-md5 |
hmac-sha-256 | md5 } key-id { cipher | plain} string | keychain
keychain-name | simple { cipher | plain } string } | retransmit seconds |
trans-delay seconds ] *

DR R, AR R R P TR L B A 4, JF PR E ) hel 1o, dead S0 70
— .

1.6 BCEOSPFHIMLEAEY

1.6.1 BLERHIFIES

OSPF FIM £ KA TUFRN: T4 NBMA. P2MP il P2P . I F A] DAMRHE 75 B 5 p4 11 ) I 2 278

Bl

2 NBMA [0 6 380 1o 150 B b ik B ST R g 4 i DX 2 B CBIVo &4% oh A 5 B fH 2 2 TRV AR A —
MR BRI ELAE TR, ATCOR M SRR O 1, AHRET LRCEE, RLiKHE.
RIS A O AR AN SCRFALIE N, AT DURE 2% S8 R U0 NBMA

NBMA 28 ZR AR AT 1, BRI 2% PR 1 65 % 4 1R300 200 — 2F B2 LB EL 4T
s A NBMA RRZ8 AN 4l 1 2 A 0 JE BN, 7T LURE I 2 2R R B 0y P2MP, K 24k
FCE . T8 MR H .

AR — M B A AP 6 % 431217 OSPF WM, ARG 2R By P2P, 154 M4 TT 44 .

IRFZBCE AT HE . NBMA 23 P2MP P28, WA XU N FE R — M BOA BE S AR R R &

1.6.2 BCE OSPF #ZEOMELERI AT 1E

(1)

(2)

3)

BN RGN
system-view
HENFE DAL
interface interface-type interface-number

il B OSPF # M4 BN 4% .
ospf network-type broadcast
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(4)

FRAATEIL T, 45 1R D00 0% 28 TR 9 10 b 2 D R R 22 W 3T

M BRI RE RS 2 P2 Ethernet. FDDI I, 82101 W48 R AU BN 4.
(rik) B E OSPF 21/ # H 8 e 4t

ospf dr-priority priority

BRI, BB AR 1.

1.6.3 Bt E OSPF O M4E2E81 5 NBMA

1. ECEPRHIFIIE S

R DR MEE Y NBMA J5, H i) 4k Hello R0 HTE B AR IUAR B 8%, LA0F T
NFECHRE R AREE L 1P Sk iZAHAT R DR A %25 (dr-priority Z8EMNRREH

AT

THEA DRIGZEAL, N0 FRRAFA DRIEGZEA, KT 0 MR A DRIEZEHD.

2. BcESR

(1)

(2)

3)

(4)

(5)

(6)

(7)

HANRGE

system-view

N LA

interface interface-type interface-number

fic & OSPF % I 2% 25715 NBMA.

ospf network-type nbma

BRAETEILR, e ) 2 SRR Y BB LT A€

M DR RE RS 2 TS0 ATM. iR 4kER X.25 I, 42 28 KA B4 (9 NBMA.
(Arif) B E OSPF 2/ H a4

ospf dr-priority priority

BAETEOLY, O RS REgN 1.

At v B IS T SEFRH) DR 25 .

R RGAE

quit

N\ OSPF LK.

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance

vpn-instance-name ] *

Bt & NBMA %% (1140 f&

peer ip-address [ dr-priority priority ]

BREEILT, RECE RS .

U SRAERC B AR B N R e 48 € 0, TIAHIES Y #5 AAZAR A B 284, ANz s &

1% Hello % 3C. A< f1 4% & DR 2 BDR H1E LR

1.6.4 BLE OSPF #OMLE A A P2MP

(1)

BENRGHE

system-view
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(2) HAECOMEAE.
interface interface-type interface-number
(3) MiE OSPF ML AN P2MP.
ospf network-type p2mp [unicast]
BRAETEILT, I 2 SRR PR L T 7E
FO R E N P2MP 5485, OSPF Wil fEiZ e 1 FIRIE RSO A BRI L. T ok
I 1% Hello # ST B K IAHBEE a5, 0T o 8 @ AH S8 L 1P sk
(4) BEIRGME.
quit
(5) A OSPF#LKE.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(6) HCLE P2MP B3R /025 FIAT o
peer ip-address [ cost cost-value ]
BRAETEON, RECEALE.
AR Ay P2MP R, DI E A 4.

1.6.5 BCE OSPF #ZOMLEIEAS P2P

(1) FHARGHME.
system-view
(2) HEAFCOMA.
interface interface-type interface-number
(3) HLE OSPF #1115 AN P2P.
ospf network-type p2p [ peer-address-check ]
BRAETHOLT, 1R S RURYE ) B 1 1T 7E
M O EEE RS2 MU PPPL LAPB. HDLC I, $:0MIZKALERE (H o P2P.

1.7 BEEOSPFHIEE RS BiTHl
I AT RIBCE, W LA H] OSPF 1 thE B R 5800, 5 AR HIE .
1.7.1 B2 E OSPF XiFa|iEHhES

1. ThEEfEi /v

OSPF [X I3[R #% 1 2% & /& ABR B B A MFE AT E 5 SR G, REA & hm e X5,
AS BRI BANE I X, AN X IE0E I OSPF X800 A % 4% (ABR) #HI%E, [Xd[a) o] L
I B SR AR B S R, BB R IR, SRR AR s S

ABR TETFEH — NI X % 2 5, IRIERAHCRE, HHFP 2% OSPF Bl EE N —
SRIEFNXIBZ A Biltn, FEADIRANA =26 XA % 19.1.1.0/24, 19.1.2.0/24, 19.1.3.0/24,
WERAE ABR ERCE THEHIEES, ¥ =2k H G 8 —2% 19.1.0.0/16, Il ABR # R A —% K& 5
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i) Type-3 LSA, JfAkAig: He XU B d a5, XFERE AT DL b e X b LSDB AL, 98/
TR R g SR AR A R BRI
2.EEPR
(1) HARGME.
system-view
(2) #t X OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) M OSPF X1k, it N\ OSPF XA,
areaarea-id

(4) ME ABRHBHEA.
abr-summary ip-address { mask-length | mask } [ advertise | not-advertise ]
[ cost cost-value ]

BRAREH R, ABR AXEEH TR S .
1.7.2 BEEXSIANKINBEABEEHITIRARE

1. REEN
ASBR JIANAMBEE G, &2 R AR BE B ) — 2% Type-5 LSA Hial4hE il Ae & %
RE, Bhss HIERA G HE Type-5 LSA s E S, 180 7 LSDB # LSA %=
7E ASBR ERCEBR RS G, FXHERG LS E N Type-5 LSA #4758 & W2k ASBR 7£ NSSA
IR ETH, Koo RGN Y Type-7 LSA #HT5G
2. BLERFIFIES
U SR A H % bR 2% AR f2 ASBR Rl ABR, Jf: FLAE NSSA [X 35k (56 3 2% B 3%, H5%F B Type-7 LSA #44k
I Type-5 LSA #HAT R A AL WA Z NSSA X Ak th 2%, WIAETR G4,
3. EELER
(1) HARGME.
system-view
(2) N OSPF LK.
ospF [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) ME ASBRIEHEA-

asbr-summary ip-address { mask-length | mask } [ cost cost-value |
not-advertise | nssa-only | tag tag ] *

BB TEML TR, ASBR AXEE HITERES .
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1.7.3 FLE OSPF xiBid =Y 8Y LSA T E LR HRERHEITHIE

1. ThEE® T

OSPF j&J& T8 HOIR A I Zh A B8 th P i, B% th {5 SR MR R B LSA THERCHI RN, AT 42

W LSA 75 ok i) OSPF #% Hifs B Tid 3.

A VU b 387
o EETEINRE R M S SR H bl TIE uE, o7 DL R E U 4 SR B 1P Hidik
R SR8 R KAR 8 1L IR AT

o FETEIINARIER R A E BT — BT g, AT LUl Ay & PG E gateway UK
TR i e

o ETEUINFIEE d R AR i E B H Rk A — Bk AT I g, THLLEEW@?%MJ%
5P Huhk AT A R AR € i U8 B bk 26, RINACE gateway ZHORIE €I IE T — Bk
F A

o ETRR PR R BN B R B (5 BT NE, AT RUE I AR A A R E
route-policy ZHOkTs el i1,

2. BLEPR

(1) FHEARGHME.
system-view

(2) N OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) MiE OSPF X i H B LSA T8 H Sk 126 B 15 BT i g
filter-policy { ipv4-acl-number [ gateway prefix-list-name ] | gateway
prefix-list-name | prefix-list prefix-list-name [ gateway
prefix-list-name ] | route-policy route-policy-name } import

B ENL T, OSPF AGHE I Bt 21 LSA THEH SR If 2% b 45 AT 0
1.7.4 BCEIIE Type-3 LSA

1. ThEefE /v
I /E ABR L E Type-3 LSA i€, nf LA iE N ABR FT7E X I8ak ABR [ e X 5k A6 ) Type-3
LSA #h47id 8.
2.EEEDE
(1) HARGME.
system-view
(2) #t\ OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vph-instance-name ] *

(3) M OSPF X1, it N\ OSPF XL,
area area-id
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(4) BLEX Type-3 LSA #HTidJE.
filter { ipvd-acl-number | prefix-list prefix-list-name | route-policy
route-policy-name } {export | import}

BRATEIL R, A% Type-3 LSA #E47id .
1.7.5 B2 E OSPF OB FF A

1. THEE® /T

OSPF A P77 sUR AL B 1 T4 -

o TERIMLET EENC BTN

o MEBHMWWSHEM, OSPF R WSHMEAZ T EEORITHE, HREAFXy: #HOJ7
B =W 2B 3 TR v Gl VB il d iy & bandwidth #EATRCE, ARG
Z WA W % ZH RN 41D A iH BRI T K T 65535 I, T A9 HA K 1A 65535;
LU HSRIIFEEANT L, R IR /ME 1.

2. BLEROMFFHE

(1) HFARGHME.
system-view

(2) HAECOMEAE.
interface interface-type interface-number

(3) W HE OSPF #:I11FF4E.
ospfF cost cost-value
BETEOL Y, B IEICS AT 9 B S R 1847 OSPF WM 7R M T84 . %1 Loopback
0, SEMEHN 0.

B EEFESEE

(1) HFARGHE.
system-view

(2) N OSPF L.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

Q) HEEWWSHEE.
bandwidth-reference value
BRATEOLN, W% E N 100Mbps.

1.7.6 L& OSPF R AEMNMBAHEH

1. ThEEE N

AR E] A H RA LT R AR, AT RS AR % B 503 45, 1P 4RO T LA B L A7
WordH, UASEmBER A . ZAC BN LA E OSPF WA i K550 i i 252

2.ELEDSR

(1) FHARGHE.
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(2)

3)

system-view

kN OSPF #1LK.

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

Hi B OSPF i K50 % H1 25 £L.

maximum load-balancing number

FRAETEILY, OSPF STRFIVSET I HH K e K 2 25 A G0 SRR B K S5 it e B 2R SO D

1.7.7 B2 E OSPF MY B 2R

L hEEEA

H1 T i & L R RE RN 2 AT 2 AN sh AR BE dr s, A £ 48 A i e DS 2 ) B A S 3G A 4 i)
o RGEE— TR B PISOR E MRS, AR PP SCR IR — SR B I, Do 2 I % o A
LIEILEF
2. BRESR

(1)

(@)

®3)

HANRGE

system-view

B\ OSPF MK,

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

e & OSPF #M s i AR S 2 -

preference [ ase ] { preference | route-policy route-policy-name } *
SATEOLT, OSPF WM H R RGN BT EIILE 0y 10, XF BB RGBS L A4k
4 150.

1.7.8 B2E NULLO &

1. TheE@Efr
A4 F KA B 2 757742 NULLO 2% /1 A& = A2 NULLO 2% 1 AR e 2% o
2. LB LI

(1)

(2)

®3)

HNRGME

system-view

kN OSPF #1L K.

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

PCE NULLO i LA & NULLO #% B A e 2
discard-route { external { preference | suppression } | internal

{ preference | suppression} }*

AT, AT NEEA NULLO % H A1 X 48 8] 55 NULLO B e, H NULLO Bt ey
255,
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1.7.9 B2 E OSPF 5| \5MERE& R

1. ThEE® T
U ARAE S HH ds EAMUIZAT OSPFR, ICIs T e Hphil, FTLANCE OSPF 51N F B WM B %
i, KX sk s St TypeS LSA 5k Type7 LSA [H4hE 15
OSPF & 1] XS 51 NFIH AT I E, RO 2 i P A6 A RN th #6450 TypeS LSA B¢ Type7
LSA KA th %
2. BLERFIFIIES
HEgol N HERPIRE N active MEEH, £ &N active RR&E P LLE T display ip
routing-table protocol 4 K&E%E.
. EELE
(1) FARGHME.
system-view
(2) AN OSPF#LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) TFLE OSPF 5| ANAMH o
import-route bgp [ as-number ] [ allow-ibgp ] [ cost cost-value |
nssa-only | route-policy route-policy-name | tag tag | type type ] *
import-route { direct | guard | static } [ cost cost-value | nssa-only |
route-policy route-policy-name | tag tag | type type] *
import-route eigrp [ eigrp-as | all-as ] [ allow-direct | cost cost-value
| nssa-only | route-policy route-policy-name | tag tag | type type ] *
import-route { isis | ospf | rip } [ process-id | all-processes ]
[ allow-direct | cost cost-value | nssa-only | route-policy
route-policy-name | tag tag | type type ] *
BRETEOLT, ATIASMEREEH .
HAT import-route 45|\ BGP i, KigxE allow-ibgp 2% /xH 5| N\ EBGP
;e allow-ibgp 43R ~K IBGP Bt G N, 2% 5| &k hIF ek, 1E1HEA .
(4)  CAri) BB XS SIS AT 0E .
Filter-policy { ipv4d-acl-number | prefix-list prefix-list-name } export
[ bgp | direct | eigrp [ eigrp-as] | {isis ] ospf | rip} [process-id] |
static ]
BREEILT, ARSI K S ST I g
(5) MEMKMSIANKMSHEREE O, dric. KA .
default {costcost-value | tag tag | type type } *
BRAAEOL T, OSPF 9l ARSI ESAE N 1, SINHIES AR IE 9 1, ST H2RAR 2.
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1.7.10 F2E OSPF I NG & H

1. ThaefEifr
OSPF A gt import-route & NI EHMUEINGE B H, R AEHEE # b 5] AF| OSPF
BRI, DSPHATAECE .

2. iR EHR

(1)

()

®3)

(4)

BN RGN

system-view

HE OSPF M.

osptT [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

Be & OSPF Sl NG B H

default-route-advertise [ [always | permit-calculate-other ] | cost
cost-value | route-policy route-policy-name | type type ] *
default-route-advertise [ summary cost cost-value ]

BRAEEOLT, ATIAGREREH.

default-route-advertise summary cost a4 {X7E VPN N, PL Type-3 LSA 5]
NBRE RS, PE B @20/ 5l NSV % A48 CE B4 Hi s

e & # B Sl A IS Hah B O, prid. 2880 .

default {costcost-value | tag tag | type type } *

BRAETEOL T, OSPF Sl NHIB I FE AN 1, SINHIEE AR IC 9 1, ST H2RAR 2.

1.7.11 BEE AR H—FEHEKH

(1)

()

®3)

(4)

BN RGN

system-view

)\ OSPF #L

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

i OSPF X #L K .

area area-id

L I AT 4% LB

host-advertise ip-address cost-value

BRAETEOLT, OSPF ANKAT Bt & M B AN ML

1.7.12 ELE #1518 &1% OSPF BB IRESEE 4% E BGP

1. ThEEE T

AT PR B AS (S B R A E) BGP, H BGP [M4h&AT, LA & 7B AE S B A E B K
MR R. BGP LS FIMHKXAEIES I “=EHAR-IP b EHRS” H1 “BGP”.
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2. BELE

(1) HARGHA.
system-view

(2) N OSPF L.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) MEARVFE&H OSPF #HIRE(E B R A% BGP.
distribute bgp-Is [ instance-id id ] [ strict-link-checking ]

BT, ARTREE OSPF 4IRS S B K43 BGP.
1.8 ECEOSPFERTEE
1.8.1 Ih&EEfEIY

WL A OSPF HIRSCE N &%, 7T LA OSPF [ 2% HyS Sius B2 DA K Bl SO SR I 2% i fif o« 72
AR R b, WSS R R LEIE LSA HUREIS I TR

1.8.2 it E OSPF R ERT2E

1. ThEEE Y
MR DAL 1 ERCE T 51 OSPF R SCE I &3 -
o Hello @R &%: M MLEEKRIE Hello i SCHN ] (8] k%, OSPF 4BJ& Z [A]f¥) Hello g i #5% 1) {5 %

TREF—20.

o Poll EM&%: £ NBMA RZ& i, % 185 AR down f4R i 1 28 A 1% 48 1) Hello ST
EIELER

o ABJERZUNIA]: FEQD R AN T A, A0SR TR B W B AR R R I Hello #3C, Bt 23 At 2
H LB E TR

o BEEIIEAL LSA HIFR ARG : 2%t A% A B AR E & — 2% LSA 5, FREXNTT#HMTHIIN. HEE
A 18] R IR 1) A AT B 7 IR ST, st 2 1) 4 f AR IX 2% LSA.
2. BLERFIFHES
Hello & SCH AL Hello e i 83 14T 5 2R 24T (8], KT AR LA, Hello & B 48 F14E &= 2k R,
[E] R BREEANE . BN SEALT, Hello 5& I &340 & 2R 250 TRLAE P 52 hon 82 Do 28 S AR (1) i 4
{5 LR B th BRI Hello 5 I 85 R0 2K R0 Tl (LR — 50, T NM44REW OSPF 41/
KAWL,
3. EELER
(1) HARGME.
system-view
(2) BEAEOMAE.
interface interface-type interface-number
(3) MCE Hello ER 2%,
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ospf timer hello seconds
BB TSGR, P2P. Broadcast 28745 M & 1% Hello ) SC RS [a] (8] fE A 10 #2, P2MP. NBMA
FEMER LURIE Hello R SCH I 8] 18] K% 4y 30 70
(4) BLE Poll Bl 48,
ospf timer poll seconds
BRAETHOLT, KIEFH Hello 4R ST TR (R RE 2y 120 75
¥e1h) Hello i SCH I a) 8] b 2220 504 Hello R[] [R5 £ 4 £ .
(5) MO B A JE R A ]
ospf timer dead seconds
BAETEGLUR, P2P. Broadcast 28208z M) OSPF 41 f& L 3Lt 8] 40 £, P2MP. NBMA 2%
R 1) OSPF <1 f& R A4 ]y 120 #5.
A0 JE R S TE] . 22 70 Sy Hello B 8] (] R 1T 4 £ -
(6) O 4 HAL LSA ¥ H] ) g .
ospF timer retransmit seconds
SRETEOLY, WRAIRE Y 5 7).
AHAD I 1 45 AL LSA I TR A]RE ME AN B AR, S5l AL E R B . W% N i%
KT —MRICHE R & % A 2 A AR & — AN SR [l R I 1]

1.8.3 FE1Z 151X LSA BYIEIRATE]

1. THEE® /T
%83 OSPF i SCAERE RS EALIAIN HFR BAE PRI 18], L LSA 2L [A] (age) FEARIRZ A4
In— € B ZEIR IS 8], FEARIERERE b 75 2% I BT B R
2. L EHR
(1) HARGME.
system-view
(2) BEAEOMAE.
interface interface-type interface-number
(3) TFCE#EII4&i% LSA LRI

ospf trans-delay seconds

BB EmL R, B4R LSA HZER Ay 1 R,
1.8.4 Bt E OSPF it ERVETIE 8RR

1. ThEEME AT

21 OSPF (] LSDB K AR, 75 EHEFH R RIS, MRS, HAERRUHRLRI T
FRRIHAR, Fa G HRE RGO, TR th SRR . i T v BRI TR R, AT B
JAVEGI) T PR 2 A AR AT R (RIS

A LM AR AT E G DL R 8% b TSR R 18] (8] R 4 /N 21 minimum-interval, /e
P 2% A A0 56 AR 15 LR AT BLHEAT A R AR T, R AR AR I R IR B S T B K, 1 n
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incremental-interval X 2" (n N E b & B ik 80k, & KA @S
maximum-interval.
2. BESE
(1) HARGME.
system-view
(2) N OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) HCE OSPF i 5 A ] 7] B o
spf-schedule-interval { maximum-interval [ minimum-interval
[ incremental-interval ] ] | millisecond interval }

RAETEOLT, OSPF i iS5 s K (] IRIRE A B A, e/ NI B] (AT RR 2y 50 2240, I [A] 18] B 7

T A 200 ZFD.
1.8.5 BLE LSA EEZAH /B8] [B]FE

1. THEE® T
G SRTE FE T 3K I g/ N 0] 18] B P TS0 — 2% LSA 281, LS ID. AEREE HI#E 1D BIMHTEI Y LSA
W B R RS, IXRER AT LA 1) 04 45 450 %5 3 4 7T g 3 BUA 7 58 5 J50OMI % b 2 BRI 22 o A ) A
2. B ELE
(1) FARGHMA.
system-view
(2) AN OSPF #LK .
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) MCE LSA H A FiA /N a] ] b o
Isa-arrival-interval interval
BAETEIL T, OSPF LSA H & B3k /M 18] [8] [ Y 1000 =40,

1.8.6 BCE LSA EFT4E B HIETIE])E]FE

1. TheEREfY

JEIE T LSA A s A 8] 18] [ , AT DA 99 25 50 25 A5 A ] 58 S B0 Ay T8 BT IR A b o SR o
Z 5L

RATATE AR ATE I W LSA BH A B (8] [B] FE 46/ 21 minimum-interval, 175N
AN EREN N LT N ES, BEArEZEEENEN I E K, Win
incremental-interval X 2"% (n KN #E 4l K BB it E MR ), & XAE T
maximum-interval.

2. iLE SR

(1) HARGHA.
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system-view
(2) HEA OSPF#LKE.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) MCE LSA HERFAE A IR A B o
Isa-generation-interval maximum-interval [ minimum-interval
[ incremental-interval ] ]

B TEOUR, BORITRIRIBE A 5 7P, f /TR [E]FE N 50 ZFP, &G &N 200 =),
1.8.7 B2 E OSPF i iB H overflow AR 7S 8Y E B 28R 8] 18]F3

1. THEE® /T
M I 2 LSA, i RERGHRIE. HiE R LSDB 1 External LSA )i K¥E X F] I
FREF, LSDB 2k overflow IRZs, 7E overflow IR, AFE:L External LSA, [FIFHHIERH 4
Hff) External LSA, Xf T C U3 () External LSA NS XAEHEAT LLR/D> LSA T4 &
4t B
T E T LA % OSPF IR HY overflow JRZS BT [A]
2.BESE
(1) FARGHMA.
system-view
(2) N OSPF KA.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpnh-instance-name ] *
(3) ME OSPF 2R i overflow PRSI & B 25 i 1] [A] B o
Isdb-overflow-interval interval

B TED T, OSPF 24iUE H overflow e/ %5 7] & 2 300 #», FCE N OR, FIRAIBEH
Overflow JR% .

1.9 B2 E OSPFIRCHHEINAE
1.9.1 #ZHEOY . OSPF R

1. ThEEE Y

ISR EALE OSPF Bt {5 EAEIE — M2 s i 28 3R45, W USRI Ok OSPF 32,

K217 OSPF Ml i 415 € 04 Silent IRAS G, 1235 1 A B i T DA Al — B¢ g e i n
1L Router LSA AT i 2, {2 OSPF i SUKE 1 P 28, 52 11 b Ioi il S7.AF 5 5% R o IX R AT LAKY 5 OSPF
MG RIRE 7T, > R G IR AT #E o

2. e EHR

(1) HEARGHMAE.

system-view
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(2)

®3)

kN OSPF #1LK.

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

AR b3 OO OSPF )32,

silent-interface { interface-type interface-number | all }

BRATHOLN, VR OUR OSPR 3.

AR YRR AT LK [F]— e 48 1R SUR OSPF #R3C, (A A & HON AR C 2 Re ) OSPF
FURIER, X e R i O ERAIER .

1.9.2 B2E DD R HI MTU

1. THRETEI /T

— MR, O K% DD R AEE A O R SElr MTU (E, m2H 0% . Tt E G, K
{5 F 4 1) S2FR MTU {E3ES DD R Interface MTU #E%.

2. iLE LI

(1)

(2)

3)

HANRGME

system-view

N

interface interface-type interface-number
e DD i 30 MTU B N K IEIZARSCHE ) MTU A

ospf mtu-enable

BRATENL T, $HRE M DD RaCH MTU 3IRIME A 0.

1.9.3 B¢ E OSPF & iX MY IRICHI DSCP Ltk

1.8

REfEIAT

DSCP it 5t gt H kAR B SC B S I /e 5 2, we e #oCAE S e fE B - i AClE B n] LLFE 2 OSPF
KIEPM IR K DSCP 552 .

2. e EHR

(1)

(2)

®3)

ARG

system-view

ik OSPF #1LK.

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

e & OSPF ik Wil ik SCH) DSCP L2 -

dscp dscp-value

BRAEIEOL T, OSPF KRIEWMNIR S DSCP ML B N 48.

1-30



1.9.4 & %1% LSU RICANRZE

1. ThEE® T

FE5ARE AT LSDB [ R i, @ EAE KRR LSU RO, @B JE B s fE AT I [A] USRI K

B LSUHRIC, bR (KR LSU RO, mIRES tHalan F 15t

o HHEBZMARGHIE, SFEALERSMER T,

o AEWATREHAERF AT SR Hello IR3CEFE, FELLERRMITT. BERHTELAREKRT
AR, WEAZER LSU B R, ATTIR R ¥ VEBE I T [

FCEATHRESS B8 &5 LSU 0o A 2 AMILIREAT R I%, X OSPF # N IR Vi K& 1) LSU

SCHIERCRAN B BRI, AT i b BRI LR R A

2. B ELR

(1) HARGME.
system-view

(2) N OSPF L.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) (W) PCEREKIE LSU i SIS [ (R B& A1 — R LSU RS KAk
transmit-pacing interval interval count count
BRAATEHL N, OSPF $2 k1A LSU R LI ] [AJRG 9 20 24P, — %Kik 34 LSU 3L,
PP AT R 75 20 B OSPF #2 1AGE LSU i 3T IS ] 18] B LA S H — IR 3% LSU iR ST B
KA

1.10 =HILSARIERL . & 53
1.10.1 F¢E LSDB & External LSA B AEE

(1) FHARGHME.
system-view

(2) X OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) MiHE LSDB 1 External LSA [l K% E
Isdb-overflow-1imit number

BB EM TR, A% LSDB H External LSA [5x4 B BT IR .
1.10.2 #iEFEOH A A LSA

1. THEEE /T

W ZIRE, A EIEAERICEI LSA AIEA R 12 1 7 17 EAGE JE s, /B LSDB
FIRAL, JF a9

1-31



2. BELE
(1) FARGHME.
system-view
(2) HAECOMEAE.
interface interface-type interface-number
(3) FeEIIIEE I H T LSA.
ospf database-filter { all | {ase[ acl ipv4-acl-number ] | nssa[ acl
ipvd-acl-number ] | summary [ acl ipv4-acl-number] } *}

BB B, AR T A LSA BT I
1.10.3 diELIEHIEESNER LSA

1. ThEE® T
£ P2MP W25, — G B & ] DUA 2% DRI RZ5 R0 P2MP 1) OSPF 4BJ& . 247 5 B 1 4%
ZIAAFAEZ % P2MP SRR, A7y BEREANE E W UCEI Y LSA, I 1% D) RE P fE AR ML g 4o
2. BLEPR
(1) FHEARGHME.
system-view
(2) AN OSPF #LK .
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) MCEITIERIARLHE ORI L AN P2MP ¥4 1) LSA.
database-filter peer ip-address{ all | {ase[ acl ipv4-acl-number] |
nssa [ acl ipv4-acl-number ] | summary [ acl ipv4-acl-number] } >}

BB, AN RIESTE LM 42Ty P2MP 19455 ) LSA #ETid €.
1.11 jNROSPFEZ YL SR E
1.11.1 B2 & ISPF

1. ThefE /v
ISPF (Incremental Shortest Path First, & &8 25 X OSPF AR i/ A0 i 18 S H 5
0 2 PR AN S A R AR AR A, RITRE A 380 J B AR TR G AT, UK S2 6 M RO 4 1 s AT BT
AN, O BB AR T 2 B R EATAB IE, T AN 5 2 B i AR R AR
2. BELE
(1) HARGHEAE.
system-view
(2) HEA OSPF #KE.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name | *
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(3) JFatlE SPF il HIhkE.
ispf enable

BRERTR, & SPF iHEINREA TEREIRAS .
1.11.2 FEeERIZRNH

1. ThEE® T
OSPF il R BN 224542 11 _E VLS 12 09 BRI BT W B i 55 AL e ARl LSA KiAn, {HA LEm e
T F B B i R AN A B R A ). I BT SAHIACE, T LA LSA T AN T AT,
BIAS R AT G o Bt FRT EHLER EH,  ANTTTHR e ) 25 22 4, bR e USe S
HAERERTEE AN, FARE ST
e  P2PE{ P2MP KA. Type-1 LSA A KA LI EHhk, BY Type-1 LSA Fh#EK AN
3 1) Stub FERR AL AN, ARG DB, H AR B B AT LIER TR, AR e k.
o JTHERAIEE NBMA M. DR KA Type-2 LSA RS B> 3p 32 7,  BPANA: sl o B
T, E AR B (S S AT DUE R T, AR E R K . 34, RBA LS, KATH) Type-1
LSA AR R AFE R 3k, B Type-1 LSA HEEESSSAIA 3 Y Stub BEBE 4 0 o
2. BLERFIFIHES
U R T AN AR AT, U OSPF W4 #ilC B A dr 4.
3. Bc & £ /AT
(1) FARGHMA.
system-view
(2) N OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) FLERIZINHIThREE
prefix-suppression
FRAAIEG N, A OSPF #EFEREAT RIS AN -
ANBEAIH] ML LoopBack 2 1A S AT R S F 42 0] B FR ATSH o
4. BL ERORTEHNE
(1) HFARGHME.
system-view
(2) BEAEOME.
interface interface-type interface-number
(3) AL E L MATLE ST EE .
ospF prefix-suppression [ disable ]
BRAATEOLS, AIIHIEE BT RIS R AT
ANEE 1) DAL 11 X0F 7 B8 AT SR o
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1.11.3 B E OSPF BYBISRIZM IS e Th gE

1. ThEE® T
I SRS HE E RSB, AT PUF K, dmEmBks N 4 MLJeEC (Critical. High.
Medium #1 Low), 5 —2% B H175 & 2 MRS AU VL BRI, X Ll S Se A fi i 2 24k
s T E SIS
OSPF % H1 (1) 32 A7 LI B4 Medium 568, A Low HRERL.
2.EHEPR
(1) HARGHEAE.
system-view
(2) N OSPF L.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) ffifit OSPF MHI L% SR s S e -
prefix-priority route-policy route-policy-name
BRATEIL T, OSPF HIRTSHZ I e AR E N ST ge Ak T2 PR

1.11.4 FBZE PIC

1. THEE® T
PIC (Prefix Independent Convergence, HIZZ S0, RIWSA (A S5 RTZEE TS, 1&%DiRER
PUIMPRIWSCSIOHR 2 o A% GE i 6 H v SR IS SSCRR 5 AT SRR A 5%, RGBS [R] 55 T S8 40 il I T
2. BLERFIFIHES
PIC 1 OSPF v = % tH D e [FI I A B I, OSPF Rk =% th D g A2 4k
AT R S X ek ) 6 H DA S A ER % Y PIC ThRE .
3. {¥&E PIC ThiE
(1) FARGHMA.
system-view
(2) N OSPF#LHE.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) fHAE PIC DR
pic [ additional-path-always ]
BRAATEOLS, AT IC RIS REAL TIERERAS
4. BgE PIC % #F BFD #Thae (Ctrl 530)
(1) HARGME.
system-view
(2) BEAEOMKE.
interface interface-type interface-number
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(3) fdAE OSPF ¥+ FHEEH 1) BFD (Ctrl J7 =0 Al Thfg.
ospf primary-path-detect bfd ctrl
BB, OSPF il £ FHEE K1) BFD (Ctrl 7550 R IhEAL T2 AR .
FCEAThRESS , FTLAINER OSPF Bl B SUH E . 11 control #i SO Al Al 77 Ui, /5 2k
7. OSPF 4B J& [P i B 2% 24 5 15 BFD L &

5. Bt & PIC x#F BFD #MINEE (Echo 7530

(1) FARGHE
system-view

(2) Mt E BFD Echo #fCitht .
bfd echo-source-ip ip-address
BRATEN T, ARACE BFD Echo gl .
echo LAY 1P HidikH = vl DUE S 4R € o AL E echo RSCHIE 1P HubkAN & T 5 & AR AT
—MEOFTERE
KL VEAE LI S W “WEEME S % i “BFD” .

(3) BEAFELOMK.
interface interface-type interface-number

(4) fiERE OSPF P FHEER H) BFD (Echo 7720 Al Dhig.
ospf primary-path-detect bfd echo
BB TEM T, OSPF Ml £ FH8E i BFD (Echo 770 Al shgEAL TS HPIR A
FCEAThRESS , AT LA OSPF B AL SicE . A echo fRSCE Bkl 77 i, A2 —
Uiy ¥ 4% SCHF BFD L &

1.12 BB OSPFE R INRE
1.12.1 BCE Stub FEEH3E

1. ThEefE /v
Stub #% B &5 FORIE SR, B & ANHAR OSPF B Hi 88 A28 XA~ Stub 2%t 8ok R ¥k, HAT
DU —AN 2] Stub B H #5118 H -
I AT RS AL E Y Stub BR A, 7EIZEK H 38 K AT Router LSA 1, 4HERKSRAVEUE )y 3 &
INIERER] Stub PIZEIN, BERR R AL HEEERRAON 1. 2. 4 ol P2P BERR S 51—k
B AHE . BRI BN, RS B K  E &R KM 65535, @i
include-stub 4 n] LUK 3% & A ) Router LSA Y, 427N 3 () Stub HE#%E EH % E
Jt KAH 655350 IXFFEHARJE T HIX 255 I T 21RO, AR JE A7 21X A4S B ik TH84
FE/ANRIRR R, R A 2t XA Stub B8 H A K .
2.EEPR
(1) HARGHE.

system-view
(2) #AN OSPF LK.
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ospT [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) HBCE AT H &y Stub g 45
stub-router [ external-Isa [ max-metric-value] | include-stub |

on-startup { seconds | wait-for-bgp [ seconds ] } | summary-Isa
[ max-metric-value] ] *

SATEDLT, RTS8 BCA B E A Stub B H 8% .
Stub & H#% 5 Stub XK.

1.12.2 BB #H A RFC 1583 BUSMN RS Rk 23 M

1. THEE® /T

B 2RI T LARIA R — DN AMEES HH N, FEREFRm AR i 17, RFC 2328 HhiE LAk BN

W5 RFC 1583 (A4 AT A, 3T ACE 7T LAGEA RFC 1583 HiE SLIIHELN .

HAR B2 B A B

(1) 4 RFC 2328 % RFC 1583 I}, FTA #i& ASBR HI# AL S HAHIF . 24 RFC 2328 ANz
RFC 1583 Itf, FE& X HIIX 4 Py it 0 S e, XSk R) i 1 45 B DX XA B e 10 S AR
A, PLkaEs+XA XN g, RER>E X,

(2) HFEZKMNETAHF R B, e E L, PRI A /N s

(3)  HAFAEZ AT AH R R H I, 22 SR XU X 3 1D 3%, A0k X33 ID R E% i

2. BLERFIFIHE S

N T G RS, [ H A 0 PR s S T B E R

B EELR

(1) HFARGHME.
system-view

(2) N OSPF LK.
ospF [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) i B HZ RFC 1583 (4N rhdk BN
rfcl583 compatible
BRSO, HEA RFC 1583 1% & FEOL S MU i) Th RE AL T-TF 5 RS

1.12.3 F /8 OSPF ZHM\ R HAThRE

1. ThRETEI /T

24 OSPF i A Bg s, B[R — RIS i i 4L Se sk — M B R AR A T, I8k iz
N REFEMEE, PRI SOER .

AIReE T AAE K E OSPF 2540 % i AN E i 208 A AR 240 N —Bkg 5. i, OSPF
BT LA RIS DA 4RI REEA 1.1.1.1~1.1.1.16 /) 16 N F—Bk. SRETHWT,
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OSPF 2l A LM N R & 5655 is t1, JTR AR/, OSPF &# & Al &k kg — T
REGH A, AT IR IS SO .
2. BLERFIFIIES
LB T B ON TE BiERE DR, OSPF SHEZKHAAS TRAKHBEE, A%
ecmp-group enable fiy4& %l
L EELE
(1) HFARGME
system-view
(2) N OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) MiE OSPF % i,
ecmp-group enable

BRATENL T, OSPF S5 tHZHDhREAL TR FTIRES .
1.13 BEEOSPF GR
1.13.1 IEERIAT

GR (Graceful Restart, “VF#EE) & —Mulid &4 OSPF BCE(E S, TEVMEE B & (5 #e

OSPF #A7T-FIFE G, MAEAEIRMBALERR, FEXT LSDB AT, MR UERE KMk 55 A H

B o

GR AWM At

e  GRRestarter: KAVHLE G E&EHEHFHEE GRBEIHIRS.

e  GRHelper: #lGR Restarter LA 4B/EX R, WrhEH GR AR .

H A R 77 252l OSPF GR HiA:

o  —MEET IETF f5#, GR Restarter il [7] GR Helper k& i%—F##{ N Grace LSA 1) 9 2%
Opaque LSA k#z] GR 52 Hid #2.

o FA—FEAF IETF #51f, GR Restarter 5 GR Helper 2 [F] 2l 4] B &% 4 LLS 5 OOB
P EAE B OSPF i SR8 A GR 152 it A% .

— & % T LA 7824 GR Restarter 1 GR Helper.

1.13.2 BEERHIFIES
%4782 GR Restarter J& ANGE FHC B OSPF NSR Ifjfig .
1.13.3 it & GR Restarter

1. it & |IETF fr/ GR Restarter
1) HEARFMHAE.

system-view
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(2) N OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) f#AE Opaque LSA RATFILAE ST
opaque-capability enable
B tEGL N, OSPF ) Opaque LSA KA HINEE /140 F I 5 R4
(4) flifE OSPF WX IETF b5k GR fig
graceful-restart ietf [ global | planned-only ] *
BB R, OSPF WMY IETF brifk GR fit J14b TR MR .
(5) (A ELE OSPF WM GR S [A] RN H] .
graceful-restart interval interval
R THOL T, OSPF WX GR 5 [AIFg I ]y 120 #.
2. BcE3E IETF #5F GR Restarter
(1) HARGHE.
system-view
(2) N OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) ffifE OSPF AMIFEHE(E L HEST.
enable link-local-signaling
BRATEOLT, OSPF AMIBEER(E 4 6E AL T RAPIRAS -
(4) ffRE OSPF ifisk[FI2ERE ST
enable out-of-band-resynchronization
GRETEOLT, OSPF i AMAE RE /1AL T R FIRAS o
(5) fiAE OSPF X iAE IETF #rif GR fig
graceful-restart [ nonstandard] [ global | planned-only ] *
BEREIL R, OSPF WMXEE IETF brifE GR g F14b TR HPIRZS
(6) (AE) BLE OSPF #h3 [ GR 3 8] FR A 8] .
graceful-restart interval interval
BRAETENL T, OSPF X GR 3 [AIRG I ] 120 #5.

1.13.4 BLE GR Helper

1. B & IETF #54 GR Helper

(1) HARGME.
system-view

(2) N OSPF L.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
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(3) f#fE Opaque LSA KATHEEE ST
opaque-capability enable
BA LR, OSPF [¥) Opaque LSA KA fE J14bTFF 5 IR 7
(4) 1#5E GR Helper &t
graceful-restart helper enable [ planned-only ]
Bra sl T, OSPF ) GR Helper fig 740 T 1 IR
(5) (A% BlE GR Helper ™% LSA fit
graceful-restart helper strict-Isa-checking
BB EAL T, OSPF WML GR Helper ™ #% LSA K268 /140 T 56 IR A
PATARE G, K73 GR Helper &£/ LSA K428 {kit, Helper ¥ 4+3E ! GR Helper
LS

2. BcE3E IETF #xE GR Helper
(1) FEARGME.
system-view
(2) N OSPF LK.
ospfF [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) fiifE OSPF AEEK(E 2 HEN)
enable link-local-signaling
BAATEOL N, OSPF AHIEERR(E 2 fe J14b T K FAPIRES .
(4) ffige OSPF 7k FIAHE ST
enable out-of-band-resynchronization
BRATEIL T, OSPF i 4ha:E HE /14 T R IAIRES -
(5) f#fE GR Helper fit
graceful-restart helper enable
Bra il T, OSPF [f) GR Helper & /740 T IR
(6) (Aik) At E GR Helper M™% 7 LSA fig
graceful-restart helper strict-Isa-checking
SRAEIEGL T, OSPF WX H GR Helper 4% LSA Ko 2 58 /140 TS IR A

PUTARLE S, 2442 5] GR Helper #4417 LSA K/ 4E4LIF, Helper ¥ 8 i GR Helper
e

1.13.5 L GR FNE/G OSPF i##2

1. TheefE v

B AT 32 & B EE AT I N BRAE SR LLLL GR 75 :UE 5 OSPF #E#E .
2. B ELE

HEM B N IT AL, BLGR TR E S OSPF i#fz.

reset ospf [ process-id ] process graceful-restart
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1.14 BZEOSPF NSR

1. ThEE®E /T
NSR (Nonstop Routing, AIAKTE M) il OSPF 5k &5 BN EHERE &40 B 400, i
AR L T A BN AT DL AT 58 B RS A A% ) BB AR B, B R RN R B T, A
T G 1 3 4 8 ot 2 R 25 TR
GR R 2 10 e A T & A BE 76 B A5 B I, FER 28 B F v — B B PR . NSR 4FIE AT
BRI AARC S, W Em) .
2. BcERFIFIIES
WHAALE T GR NSR Ujfefa At 5 7824 GR Restarter.
BEELER
(1) HARGME.
system-view
(2) X\ OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) f#fE OSPF NSR .
non-stop-routing
BB, OSPF NSR IhfgabT 5 MPIRZS .
FABEREH) NSR ThBERAH EAMALH), RXTAHRER . WARAFAEZ > OSPF #EE, #ESR
ANEEFE FfdE OSPF NSR g .

1.15 BE OSPF5BFDELE)
1.15.1 IHgEEE /Y

BFD (Bidirectional Forwarding Detection, X{[a4% kA5l fet%  OSPF 45 & 2 1] 1k i 4 i Pk
K Thag . 2440 5 2 18] (B s tH BB, Ntk OSPF B I SGE . 55T BFD I AAIFEA
ThRelLE, w0 “THEMERERS” 1 “BFD”.

OSPF {# f BFD SR T Puidt it iy, A s Ao 7 =X

o control IR : 75 E @7 OSPF A JE 1) 19 it ¥ 45 ¥ 37 #F BFD it & .

o echo OCHBAI: X FF 2 —unik &3 FF BFD L H .

1.15.2 control R 32 (46

(1) FARGHMA

system-view
(2) HEAFCOMA.

interface interface-type interface-number
(3) f#ikE OSPF [¥) BFD Tk
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ospf bfd enable
BRAATEIL T, OSPF [¥] BFD ZhREAL TG FARAS .
B BFD 23 H3EAS X7 0 Z0UAL T3 78 X I8 [F]— 9 Bt

1.15.3 echo R 3 Bisn
(1) HEARGEMHA.

system-view
(2) HHE echo HfCiFHhLE,
bfd echo-source-ip ip-address
A TEO T, RECE echo #oCUsEHE.
echo IR 1P ki - AT DUE =R E - @EIECE echo i SCHIUE 1P bk A& Tz s & AT
—NMEDTERB
AL BTG LI S 0 “ WSV 23 i) “BFD” .
(3) BEAFLLMK.
interface interface-type interface-number
(4) {#fE OSPF 1) BFD Jifi.
ospf bfd enable echo
BA LR, OSPF [¥) BFD Zhkih T3 PR Z .

1.16 BEZEOSPF FRR
1.16.1 IHEETE/T

OSPF FRR (Fast Reroute, Ui H s H1) A FHFERCIR A s PE S vF 5 2% 4y R AT BOAE F % ph 5

TR E & A B4, TR R I IRAE S FIB R, 5 FIERAR R AR MRy, AT DABRs D) 46 21 44 2%

7, NI PRI % E WAL S5 75 I (1]

TS A R 12 ) FRR $R 4% LFA (Loop Free Alternate) FRR £l Remote LFA (Remote

Loop Free Alternate) FRR:

. LFA: DA H A8 0 B 28 I AR JE AR AT 5, R SPF B2t H 2 B 7 s 1 i R B AR
RJE, IR LFA SE VB — 20T 8 i/ HGH I & 4 B 5

e  Remote LFA: MR¥IELRIFERIETHE PQ T A, JFETI 5 PQ 7 R [A] 57 LSP JE A& 13 %
RS M FHBERE R AR MRS, e BRI kAT, AkaRie Ak, MNITTHR & 45 ) 5
S

OSPF FRR Jii & R4 KA 53

. BEERORY: SF BRI PN R

J R ST ERYHIR RS2

R AR S S T REER DR

LR E R AR, R R SRR BERR R
2R E WA R, TR R RS SR

1.16.2 BEERHIFIIES

OSPF L 8 B H ZhHEAT PIC [FIF B & i), OSPF i & % th ThREAE 2L
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1.16.3 OSPF FRR B E & &/

OSPF FRR L B4 W1 F

(1) BCE OSPF & irigft. b2/ DEHFEH A —DHES AT E :
o ME OSPF LFA i f %
o fic® OSPF Remote LFA Bid f % i
o Jic B IE I SR e e 2 T — Bk

(2)  (Arik) e EE PR S K pH A% PR AT DR T R IR SE K

(3) (Wik) FLE OSPF FRR 3 BFD il 2h B
o HCLE OSPF tRidi & i S 4 BFD &l Dfe (Ctrl 7770
o HLE OSPF fRid & i S 4 BFD fuilibife (Echo 770

1.16.4 B2E OSPF LFA JuRZEIKH

1. ThEEE N

2 OSPF [P 2% i I R B & 2% B 28 AR i), 75 i ik b e s sl B o el 28 AE S 4 e 28 B
LR SOR 2 %, SRR a2, B3| OSPF AREH fI4h M 2% i i Se Ee s, #ih
W7 PRI A e P I A A

N T RAT BEAE K 4% A R T U A TR [, DA 5 T DARR B L B OSPF Uk = it 1)
e

[E]1-7 OSPF IRIREBEHINGEREE

Backup nexthop: Router C

ROUTER ROUTER
Router A Router B Nexthop: Router D Router E

WK 1-7 Fiow, @i 7E Router B LA REPLIA B 1 DhRE, OSPF ¥ vk it 5 slds 2 4 T — Bk,
4 Router B K 21| 25 i 1, OSPF 28 F /a3 REUI#54 F — Bk B k8 N — ik, st & T
—BkAs PO R, ATIRRGE R 1 E s [a] . R4 A &4 T —Bkds S oCiE K BRI,
OSPF SARYE AL 5 I 4 3 PN S BT T S R R 42, WIS sE e S, o PRI T 55 HE R B L 6 E
Kt SR K -

WA & B 3 51 ] DABC B 25 BT OSPF #% i LFA (Loop Free Alternate) HiEEEU&4r F—Bk,
A DASE % B R & N — Bk, ARSI PR B R & N — Bk

2. Bl ERRFIFIIE S

OSPF i 5 #% t Dy ge Gl It LFA BEERS 0~ —BkE ED A RES viink-peer 4 [FIRfEH
. EELE

(1) FARGMAE.

system-view
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(2) HAECOMEAE.
interface interface-type interface-number
(3) (W) REHIZH LFAHE.
ospf fast-reroute Ifa-backup
BRI, BOS5 LFATHE, REBHE NS mhE .,
(4) RBIEIRGME.
quit
(5) A OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(6) TiE OSPF P H ik iy Gl LFA FVEE s B —BEE) .
fast-reroute Ifa [ abr-only]
BRATEIL T, OSPF Ui = % th D REAL T- G ADIR A -
abr-only F/RIUERE] ABR ¥4 B8 HVE N &0 N —Bk.

1.16.5 AEE OSPF Remote LFA [RIFEE K

1. ThEefE /v

TERZYH A, OSPF LFA PUd B % fH VA TH B H & 2642, ASRRT 2 nT SRR, ] DL &

Remote LFA uid 8 % H i e i v .

Remote LFA =213 I LU R &

o PFAl: DARYRERS CBEG BN EERS ) YR AR T SN SPR A, BT MRTT AL
TR B AT IR 1T SR A ICON P (A]

o T PAIE: DLORIPBEEGIR I AT A0 R AR AT s R SE SPR B, BT MR A Z T R
PEERE O SR A FONT R P (Al

o QF[Al: DALY HERK AR UG NAR T SN A SPF A, BT MARTT s AN ZE it LRy B B T A 1T

FUE AT Q 2.
o PQYI: PQUAULIKEE/EY E P 41 A Q AR . 5 Remote LFA i, PQ A2
PR R B 1 H (35

W 1-8 Frow, BERS R 3T ROR cost . BIMEREAN PE 1—>P 1—>P 2—>PE 2, Al

f P 1. P2 Z A BE I S B0 & £ &, Remote LFA 215 PQ 1A P4, f£P 1A PQ™

B2 EEST LDP ki 2> ih, MMESLAN LSP. 4 P LGS P 1. P 2 Z [AIBE R HERT, KR

SCEEN MPLS R OCEE K2 P 4, PAIEIZIRSCSE, 45 MPLS #r%%, HEH&HK IP BlR, Kk

EERE T Bk, JFEARE AR PE 2, SCEL T BREARY, BERIREEL.

EE1-8 1, PQ T MR A

o HHHEUIATA P LMAE CREFEEE ORI AR E) R SPF #, fER SPF AR H A
RATEAZE P 1—>P 2 #E Ak iR P 2S00, AT SRR P S MESS R P 250
{PE1, P1, P3, P4},

o IFELLP2 NIRY AR SPF A, %] Q=M{PE 2, P4},

o HEIIYE P A Q MR RIBEIEY & P 2 [H AL Q AT AL, Bl PQ T A{P 4},
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[E]1-8 Remote LFA B RI4A [ [E]

PE1 P1 P2 PE 2

Vs * Qi

P3 P4 \PQ%”H

T EPZE[H]

2. BLE %
E%5 MPLS & &A1 S 0 _FF R MPLS 1 MPLS LDP 887, BB 71EiES 0 “MPLS
MEEfRS” FE “MPLS 2467 fil “LDP”,

3.EESR

)

&)

©)

“4)

®)

(6)

HANRGME
system-view
kN OSPF #LIA.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
FJ5 OSPF () Remote LFA i & i i 1 fg .
fast-reroute remote-I1fa tunnel ldp
BBl N, OSPF () Remote LFA Hid & #% i DI g b T 5 MPIRZS .
(Ai) Ao E Remote LFA VT i B4R E PQ 15 sl R I8 1E -
fast-reroute remote-l1fa maximum-cost cost
BATEOL T, Remote LFA U514 E PQ 5 B KITHS1E Ny 4294967295,
(li%) Pt EidJE Remote LFA PQ 7% sl AT 851 3%
fast-reroute remote-Ifa prefix-list prefix-list-name
BREEOLT, I PQ 5 fU# AT ARy Remote LFA 463 & —Bk.
Remote LFA iid 1H5HEAF 3] PQ 15 M2k, HIFAZRES PRI T A#E S HCON PQ F7 mi. 1
R RN G 2RO R AT SR PQ T AR, ANTTIA B AL M 45 1) H 1 6
(Ali%) M) OSPF Remote LFA Juis & ¢ H Ih g .
a. B RGME.
quit
b. HEAELE.
interface interface-type interface-number
c. MBI OSPF Remote LFA i 5 % i Th A .
ospf fast-reroute remote-Ifa disable
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gt TR, I OSPF Remote LFA Hui & 5% I RE A T R A o
1.16.6 BCEIRITKARIEIEEZN T —k

1. ThEE® /T
W& HE G A LUl apply fast-reroute backup-interface fiv4 75 H i SIS 46 € &1
T8k, AT EFFEM BB ESH T B, X T apply fast-reroute
backup-interface fir 4 LI RIS AHCECE, E S 0L ZEHOR-IP B BT 57 Th i “ %
H SR 7
2.EEPR
(1) HFARGHME.
system-view
(2) N\ OSPF LK.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) Mi¥E OSPF Pl H g HIhfAe it B i SRR 482 &~ —Bk) .
fast-reroute route-policy route-policy-name
BRATEIL T, OSPF Ui = % th D REAL TG ADIR A -
1.16.7 ELEREE KA ZFNBEMIES ZANER
1 A
BRI, BRI RUORIP T Ot & ke, W&l 1-9 FoR, 4N Device A->Device
D->Device E->Device F, #1312 H Device A->Device C->Device D->Device E F1 Device

A->Device B->Device D->Device E Fifik#t. T Device C i&#& M & it J1tt Device B ##, i
EFEEPTRT, B0 1Li% A Device A->Device C->Device E->Device F.

E1-9 REEHRBRFMBED RRIFLERRREE

Device C

Device A

Device B

TESERRZAM A, BT D8 g8 B BE RS TS S5 R, S B AR IR IE 77 ST BE 7 B R B N B N T
%45, & 1-10 A7, F#45N Device A->Device D->Device E, %1744 Device A->Device
C->Device D->Device E fil Device A->Device B->Device D->Device E HiFik#. SaEm T, &
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1y B84)L1% & Device A->Device C->Device D->Device E. 44 B4 AR % 75 28 35 E R Ry i /N
YRR AR, T AL B AR AT IR, RILsi% 3 Device A->Device B->Device D->Device E /N
BAR AL o

E1-10 REFEFEHAEFNRBEERNDAHBERES R REHE

Device C

1>~

Device A

Device D Device E

&

Device B

2. Bl ERRFIFIIES
PSR AT MRS 7 ot S O B AR, W RN B & B4, U P ad I d5 N TR R A2 7 it
B IR RN BETH A RS, ) T BB W J5 VA PR AIE T SE .
Mo de ik F B/ NT AR AR 77 ST SR A B AR, I SRANRETH B 8 A, AN Pl 15 s BR3P 7
AT RS, R WU S TOVE CRUE AT S5
L EELE
(1) HFARGME.
system-view
(2) N OSPF L.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name | *
(3) HcE Puis H s A B AR LI 7 RIS
fast-reroute tiebreaker { lowest-cost | node-protecting } preference
preference

BEIERT, B/NTRERR T RAME LI 20, T SR T RAIE S92 40.
1.16.8 FELE OSPF RIREEEH X #F BFD #&MIhgE (Ctrl 753X)

1. ThEEE Y

OSPF WSt iy bk F e e e, 2 B Bk AN ) BFD AT HERG dbadGrill o L EATIBE)S, #5
] BFD #EATALIN, AT LAINER OSPF PSS SICE - {87 control #R SO0 s I s A, A 224
N7 OSPF 208 Ji {1 3 B #- 25) 3FF BFD FL -

2. EHE

1) FHEARGHE.

system-view
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(2)

3)

HEANFE DAL

interface interface-type interface-number

fii it OSPF ¥ 3= FHEERS 1) BFD (Ctrl 7720 Azl Dfe.

ospf primary-path-detect bfd ctrl

BUBREIL R, OSPF P £ FHBE S 1) BFD KLl Thfg (Ctrl 7720 AT R MR .

1.16.9 BLE OSPF RIFEREH X #F BFD #MIhaE (Echo F3X)

1. THEEE T

OSPF W3 [k 5 % e R A, = B BE RS 8 ANE H BFD b AT 8E B SbsAaill . i B AR S,
i BFD #EATRLI, 7T ELInd OSPF Wil s Sicis 5 . 15 A echo #fcsC sl il 7y X, X 7R 2 —
Uit B4 S FF BFD Bt & «

2.ELEDSR

(1)

(2)

3)

(4)

BN RGN

system-view

fic & BFD Echo #f ¢k .

bfd echo-source-ip ip-address

BRATEN T, KACE BFD Echo gL .

echo RS HUE 1P Huhik vl DU 4R E - @EIECE echo #iSCHIUE 1P bk A& Tz s & AR
—MEOFTERE .

KB VEAIELIE S W “ WSS % i) “BFD” .

HEANFE DAL

interface interface-type interface-number

fiife OSPF ¥ Hh = HEERR 1) BFD (Echo 7720 #rillThae.

ospf primary-path-detect bfd echo

BB TEM T, OSPF WMl £ 85 BFD (Echo 720 Al thREAL T IS HPIR S

1.17 BCEOSPFI&IE

1.17.1 If

RETEITT

Mz Ve MR, Ty 17 Gultk 45 B ANk s OSPF il e 2 BB MGli, OSPF # Atk 30k
ETIfE

OSPF i H a3 EALAT R R, FERIERIIRSC T 2E IO E I 14, BRGSO T ieiE, Rf
I BRI SOA RERRI, R PR AN IR ST, ANREIEH AR

AR XIS IR AR IS IR AR HEAT 1 ICE, DR DR IR A BC B it

1.17.2 B E XIEIEE

(1)

HENRGHE

system-view
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(2) HEA OSPF#LKE.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) #EA OSPF XiA1 .
area area-id

(4) HBLE OSPF XIMIG IR, T FEH p— I T E .

o FiE OSPF X f#H MD5/HMAC-MD5/HMAC-SHA-256 36 iF A .
authentication-mode { hmac-md5 | hmac-sha-256 | md5 } key-id { cipher
| plain } string

o MCE OSPF Xl F fa B Ie e AR 2
authentication-mode simple {cipher | plain} string

o MLE OSPF XA keychain .
authentication-mode keychain keychain-name
KT keychain DIREMINH, 1HS N “L%ARERS” HM “keychain” .

BRAATHOLT, RACE X IIEAR .

— AN DX BT % B A 0 SR UE A RN B IE 2 BH  —

1.17.3 ECEEOLUE

(1) FHARGHME.
system-view
(2) HEAFCOMA.
interface interface-type interface-number
(3) MCE OSPF #Z IR, 1FEHFH P —TEATACE .
o Fi® OSPF X f#H MD5/HMAC-MD5/HMAC-SHA-256 36 iFH = .
ospf authentication-mode { hmac-md5 | hmac-sha-256 | md5 } key-id
{ cipher | plain} string
o MCE OSPF Xl F fa B Ie e AR 2
ospf authentication-mode simple { cipher | plain} string
o MLE OSPF XA keychain .
ospf authentication-mode keychain keychain-name
KT keychain DIREMINH, 1ES N “%ARERES” HM “keychain” .
BRETEOL T, BEHAXS OSPF R SCH#EATIRAIE .
0 JE % E 2% A i 1 ) SR AR e 38 11 585 BH 6 A — 3
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1.18 FEEEOSPF GTSMIh&E
1.18.1 IH&eN

GTSM (Generalized TTL Security Mechanism, @ TTL &Ry HLE]D £&—F B 5170, Xt
BT 1P Wl BN SS AT ORI I 2 L . JF i OSPF R CH GTSM TiRk)a, M &UEIRE
OSPF 538 218 J5 Bl MR 4240 J B4R ST, s FIWr R SCH) TTL &5 4E 255— “hop-count” +1 |
255 Z Il WISAE, At Rk WERANTE, WEEEEFIROC. DME IR &R 2R CPU A
(CPU-utilization) #ERAM It (41 CPU 30, Hi5m RGN <4t

1.18.2 BEEPRHIFIES

JF)j3 OSPF GTSM JJRERT, EERAK &AL fE 34 bR I AL B AR, #8221 hop-count {E 1] A
A, RERE A E R A R AT,

WD FECE T OSPF GTSM Ihfg, 11 OSPF GTSM THAERIRAS AR DRI BC B ik, A2
[T ZE X I8, OSPF GTSM Zhfg 5. w40 FARK & OSPF GTSM Ihfi, 411 OSPF GTSM
DhRE RS A X IR e B

OSPF GTSM iR R & Xf K H OSPF a4l J& Fl R 422 40 & (AR SCHAT e axkaill, AaxikE
OSPF {hiEREAR JE IR SCHAT 22 0. 55T OSPF fhiEH: GTSM ZhAEMIEdIfE R, ES I
“MPLSECETRT” H1 “MPLS L3VPN”,

1.18.3 BEEXIEH GTSM IhgE

(1) FHARGHME.
system-view
(2) AN OSPF #LK .
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) HEA OSPF XIALA.
areaarea-id

(4) FFRXIKH OSPF GTSM Tk
ttl-security [ hops hop-count ]

BB, XIS OSPF GTSM ZhAEAN T2 R 4.
1.18.4 BEEEO GTSM ke

(1) FARGHMA

system-view
(2) HAECOMEAE.

interface interface-type interface-number
(3) M BB OSPF GTSM IJfE.

o JFEB OSPF GTSM ifit.
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ospF ttl-security [ hops hop-count ]
o KM OSPF GTSM I#g
ospf ttl-security disable

X1k OSPF GTSM IhREAL T TF JE IR AS I, 1% X 38k Py Fa A 22 4R JE A S 3 GTSM ThfE,
FE 18 1) OSPF GTSM Ihfg

BRETEOLE, B OSPF GTSM Ljfig 5 H £ X 18 OSPF GTSM Lifg MR A PRIF— 2.
1.19 B EOSPFHEMEZE 5

1. ThEE® T
TR IRS A IT %5, OSPF &FE R R A 242 i H A5 BAGR BB & 15 B b,
WA EE SO SE, RADUE HEE B AR CRIZ A 8 vt DA 7 150D . (%
FETLSHNEES N “MgEHARERERS” Pl “FERP07)
2.EELR
(1) FARGHMAE.
system-view
(2) N OSPF KA.
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *
(3) AT R TR
log-peer-change

B TEDLT, AP EIRASAL I 5 I b T3 HIR A
1.19.2 Bi2E OSPF B HEINAE

1. TheefE v
OSPF W HEE B R it 5. A0/E. Bl LSAZb. AR LSAHERER.
2. B ELE
(1) HARGHAE.
system-view
(2) N\ OSPF LK.

ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(3) TiE OSPF i H &HE B4
event-log { hello { received [ abnormal | dropped] | sent [ abnormal |
failed ] } | Isa-Tlush | peer | spf } size count

H
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BAATHOLN, B Hello #3C. #licR % Hello #3C. 7031 Hello #: 30 &i% Hello
R KIEFH Hello #3C LL R IR Hello - 3C LSA Ak ABFRIREAR b B d1iH 5
i1 H EE B E0h 100.

1.19.3 ELE OSPF MEIhAE

1 hRERN
fic & OSPF #2485 MIB ThAE/5, A LU I A B A X 45 € 1) OSPF JEFEEAT & #E.
JFJE OSPF BRI & E DI REfG , IZMRAE R EE R, HI TR 2 R A i o
R RIERR A SNMP #i, B E SNMP 45245 BRI AIESHL, Rvue &5 %G Bt
FIARSCJE . CHREEERIVEAN A, BS N “MESERMEERERS” PH “SNMP”.)
AL OSPF 7145 7 I 8] [F] B8 P Fo V4 H 1R o5 2645 2 20280, T DARE 56 o 455t 30K B oy A B I oxd
ARIREE 3o
2. BEELER
(1) FHEARGHE.
system-view
(2) TWCHE OSPF 46 E AH MIB.
ospf mib-binding process-id
BAATEOL T, MIBBELERERE 5 B/ OSPF #E7% L.
(8) JFJ3 OSPF [y 2 1hE .,
snmp-agent trap enable ospf [ authentication-failure | bad-packet |
config-error | grhelper-status-change | grrestarter-status-change |
if-state-change | Isa-maxage | Isa-originate |
Isdb-approaching-overflow | Isdb-overflow | neighbor-state-change |
nssatranslator-status-change | retransmit |
virt-authentication-failure | virt-bad-packet | virt-config-error |

virt-retransmit | virtgrhelper-status-change | virtif-state-change |
virtneighbor-state-change ] *

BRETEIL T, OSPF & & DIReA T-JF IR .

(4) it OSPF MK,
ospf [ process-id | router-id { auto-select | router-id } | vpn-instance
vpn-instance-name ] *

(5) MCE OSPF 78 & i 1] [A] R PN Fo 404 A0 2 2245 S 45 20

snmp trap rate-limit interval trap-interval count trap-number

ARG, OSPFTE 10 Fb N o drfint 7 652 (E R
1.20 OSPFERF14EFF

e BRI E S, EESMETHT display @4 I LLE/RECE 5 OSPF s T 150, 18 A
AR fE BN & B .
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RPN AT reset dr & W LUERR OSPF (415 B #5 OSPF R H T i1] OSPF 5| A
AR T o

%1-1 OSPF R/xfndtp

BAE

PSS
e

E/ROSPFINABREA1E B

display ospf [ process-id ][ area area-id ] abr-summary
[ ip-address {mask-length | mask } ] [ verbose ]

R X P FRR& M F — Bk
kAR

display ospf [ process-id ] [area area-id ] fast-reroute
Ifa-candidate

7R OSPF XI5k 1) #5415 42 Y

display ospf [ process-id ] [ areaarea-id] spf-tree

=H [ verbose ]
EROSPFIHEFE S B display ospf [ process-id ] [ verbose ]

i 7~OSPF ABR X ASBR{z &,

display ospf [ process-id ] abr-asbr [ verbose ]

HROSPFIASBRE &5 R

display ospf [ process-id ] asbr-summary [ ip-address
{ mask-length | mask }]

BIoROSPFIH EE B

LB AT D

display ospf [ process-id] event-log { Isa-flush | peer
[ neighbor-id ] [ slot slot-number ] | spf}

(IRFAEED

display ospf [ process-id] event-log { Isa-flush | peer
[ neighbor-id ] [ chassis chassis-number slot slot-number ]
| spf}

. 7ROSPF#:I k& i%Hellodi
XHHERER

M7 IZATRERD

display ospf [ process-id ] event-log hello { received
[ abnormal | dropped] | sent} [ neighbor-id ] [slot
slot-number ]

display ospf [ process-id ] event-log hello sent { abnormal |
failed } [ neighbor-address ] [ slot slot-number ]

(IRFHEE)

display ospf [ process-id ] event-log hello { received
[ abnormal | dropped] | sent} [ neighbor-id ] [ chassis
chassis-number slot slot-number ]

display ospf [ process-id ] event-log hello sent { abnormal |
failed } [ neighbor-address ] [ chassis chassis-number slot
slot-number ]

HROSPFHEIGRIRA(E S

display ospf [ process-id ] graceful-restart [ verbose ]

i rRouter D3 31142 FR ) e
Bk RFE

display ospf [ process-id ] hostname-table

BoROSPF#: (s B

display ospf [ process-id] interface [ interface-type
interface-number | verbose ]

R R % Hellofk SCHIAE B

display ospf [ process-id ] interface [ interface-type
interface-number ] hello
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#B#1F

LA
A

i 7ROSPFIHLSDBfE &

display ospf [ process-id ] [areaarea-id] Isdb { asbr |
network | nssa | opaque-area | opaque-link | router | summary }
[ link-state-id ] [originate-router advertising-router-id |
self-originate ] [ age { max-value max-age-value | min-value
min-age-value } * ] [ resolve-hostname ]

display ospf [ process-id ] [ areaarea-id] Isdb { asbr |
network | nssa | opaque-area | opaque-link | router | summary }
[ link-state-id ] hostname host-name [ age { max-value
max-age-value | min-value min-age-value } * ]

display ospf [ process-id] Isdb [ brief ] originate-router
advertising-router-id | self-originate ] [ age { max-value
max-age-value | min-value min-age-value } *]

[ resolve-hostname ]

display ospf [ process-id] Isdb hostname host-name [ age
{ max-value max-age-value | min-value min-age-value } * ]

display ospf [ process-id] Isdb { ase | opaque-as }

[ link-state-id ] [ originate-router advertising-router-id |
self-originate ] [ age { max-value max-age-value | min-value
min-age-value } * ] [ resolve-hostname ]

display ospf [ process-id] Isdb { ase | opaque-as }

[ 1ink-state-id ] hostname host-name [ age { max-value
max-age-value | min-value min-age-value } * ]

BRI —BEE S

display ospf [ process-id ] nexthop

B 7ROSPFINSRITBUE &

display ospf [ process-id ] non-stop-routing status

/ROSPFARIEIE B

display ospf [ process-id] peer [ hello | verbose]
[ interface-type interface-number ] [ [ neighbor-id]
[ resolve-hostname ] | hostname host-name ]

WROSPF& DAL & 4 1

display ospf [ process-id ] peer statistics

5}
. e display ospf [ process-id ] request-queue [ interface-type
2
7ROSPRTRIIE interface-number ] [ neighbor-id ]
. display ospf [ process-id] retrans-queue [ interface-type
=]
$i7ROSPFHE fefl % interface-number ] [ neighbor-id ]
display ospf [ process-id] routing [ ip-address { mask-length
BROSPF HE KIS & | mask } ] [ interface interface-type interface-number ]
[ nexthop nexthop-address ] [ verbose ]
. e display ospf [ process-id] statistics [ error | packet [ hello
H s HY =4 =| _ -
$7ROSPRHIZE TH &, | interface-type interface-number ] ]
/ROSPFREIERAF B display ospf [ process-id ] vlink

R4S Router 1D

display router id

THFROSPFII H G B

HALIEAT RO
reset ospf [ process-id ] event-log [ Isa-flush | peer [ slot
slot-number ] | spf ]

(IRFAEEL)

reset ospf [ process-id] event-log peer [ Isa-flush | peer
[ chassis chassis-number slot slot-number ] | spf ]
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#B#1F

LA
A

TEFROSPF#E:ILEL K& % Hellofik

A7 AT RO

reset ospf [ process-id] event-log hello { received

[ abnormal | dropped] | sent [ abnormal | failed] } [ slot
slot-number ]

YHHEER (IRFEEZD
reset ospf [ process-id] event-log hello { received
[ abnormal | dropped ] | sent [ abnormal | failed ] } [ chassis
chassis-number slot slot-number ]

#H 5 OSPFi# % reset ospf [ process-id ] process [ graceful-restart ]

HHMOSPFI| N4 ER R

reset ospf [ process-id ] redistribution

HEROSPFI S ITHE B

reset ospf [ process-id] statistics

1.21 OSPFELAIAD & =645

1.21.1 OSPF EAKIhgERC & 25451

1. LA EK

FIT e I 28 #0812 1T OSPF, JREEEAHIE KRGk 3 X,
F 7 Router A Fll Router B {E24 ABR SRk X 382 [H] I 6 Hi -
BCE Sea, B 6t AR 2] AS A 1R FTE N B IR

2. A

[E1-11 OSPF EAT)EERD & 40 M [E

Router A Area 0 Router B
5 GE2/0/1
=S

10.1.1.1/24
GE2/0/2 10.1.1.2/24
10.2.1.1/24

GE2/0/2
10.3.1.1/24

0.4.1.1/24 10.5.1.1124/Router D

3. MEFXE

(1) FESBEOR P AL (1)

(2) FlE OSPF H:ATfE
# L& Router A.
<RouterA> system-view
[RouterA] router id 10.2.1.1

[RouterA] ospf
[RouterA-ospf-1] area O
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[RouterA-ospf-1l-area-0.0.0.0] network 10.1.1.0 0.0.0.255
[RouterA-ospf-1-area-0.0.0.0] quit

[RouterA-ospf-1] area 1

[RouterA-ospf-1-area-0.0.0.1] network 10.2.1.0 0.0.0.255
[RouterA-ospf-l-area-0.0.0.1] quit

[RouterA-ospf-1] quit

# It & Router B.

<RouterB> system-view

[RouterB] router id 10.3.1.1

[RouterB] ospf

[RouterB-ospf-1] area O

[RouterB-ospf-1l-area-0.0.0.0] network 10.1.1.0 0.0.0.255
[RouterB-ospf-1l-area-0.0.0.0] quit

[RouterB-ospf-1] area 2

[RouterB-ospf-1l-area-0.0.0.2] network 10.3.1.0 0.0.0.255
[RouterB-ospf-1-area-0.0.0.2] quit

[RouterB-ospf-1] quit

# ICE Router C.

<RouterC> system-view

[RouterC] router id 10.4.1.1

[RouterC] ospf

[RouterC-ospf-1] area 1

[RouterC-ospf-1l-area-0.0.0.1] network 10.2.1.0 0.0.0.255
[RouterC-ospf-1-area-0.0.0.1] network 10.4.1.0 0.0.0.255
[RouterC-ospf-1-area-0.0.0.1] quit

[RouterC-ospf-1] quit

# ICE Router D.

<RouterD> system-view

[RouterD] router id 10.5.1.1

[RouterD] ospf

[RouterD-ospf-1] area 2

[RouterD-ospf-1l-area-0.0.0.2] network 10.3.1.0 0.0.0.255
[RouterD-ospf-1-area-0.0.0.2] network 10.5.1.0 0.0.0.255
[RouterD-ospf-1-area-0.0.0.2] quit

[RouterD-ospf-1] quit

4, BWirfc &
# & & Router A i) OSPF 4 J& .

[RouterA] display ospf peer verbose

OSPF Process 1 with Router ID 10.2.1.1
Neighbors

Area 0.0.0.0 interface 10.1.1.1(GigabitEthernet2/0/1)"s neighbors
Router ID: 10.3.1.1 Address: 10.1.1.2 GR State: Normal
State: Full Mode: Nbr is master Priority: 1
DR: 10.1.1.1 BDR: 10.1.1.2 MTU: O
Options is 0x02 (-I-1-1-1-1-1El-)
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Dead timer due in 37 sec
Neighbor is up for 06:03:59
Authentication Sequence: [ 0 ]
Neighbor state change count: 5
BFD status: Disabled

Area 0.0.0.1 interface 10.2.1.1(GigabitEthernet2/0/2)"s neighbors

Router ID: 10.4.1.1 Address: 10.2.1.2 GR State: Normal

State: Full Mode: Nbr is master Priority: 1
DR: 10.2.1.1 BDR: 10.2.1.2 MTU: O

Options is 0x02 (-I-1-1-1-1-1El-)

Dead timer due in 32 sec

Neighbor is up for 06:03:12

Authentication Sequence: [ 0 ]

Neighbor state change count: 5

BFD status: Disabled

# #F Router A [f] OSPF % Hif5 &
[RouterA] display ospf routing

OSPF Process 1 with Router ID 10.2.1.1
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter
10.2.1.0/24 1 Transit 10.2.1.1 10.2.1.1
10.3.1.0/24 2 Inter 10.1.1.2 10.3.1.1
10.4.1.0/24 2 Stub 10.2.1.2 10.4.1.1
10.5.1.0/24 3 Inter 10.1.1.2 10.3.1.1
10.1.1.0/24 1 Transit 10.1.1.1 10.2.1.1

Total nets: 5
Intra area: 3 Inter area: 2 ASE: 0 NSSA: O

# 778 Router D f] OSPF % H {5 E..
[RouterD] display ospf routing

OSPF Process 1 with Router ID 10.5.1.1
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter
10.2.1.0/24 3 Inter 10.3.1.1 10.3.1.1
10.3.1.0/24 1 Transit 10.3.1.2 10.3.1.1
10.4.1.0/24 4 Inter 10.3.1.1 10.3.1.1
10.5.1.0/24 1 Stub 10.5.1.1 10.5.1.1
10.1.1.0/24 2 Inter 10.3.1.1 10.3.1.1

Total nets: 5
Intra area: 2 Inter area: 3 ASE: 0O NSSA: O
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# 1t Router D _Fff H Ping Iz 1k .

[RouterD] ping 10.4.1.1

Ping 10.4.1.1 (10.4.1.1): 56 data bytes, press CTRL+C to break
56 bytes from 10.4.1. icmp_seq=0 ttl=253 time=1.549 ms

56 bytes from 10.4.1.1: icmp_seq=1 ttl=253 time=1.539 ms

56 bytes from 10.4.1.1: icmp_seq=2 ttl=253 time=0.779 ms

56 bytes from 10.4.1.1: icmp_seq=3 ttl=253 time=1.702 ms

56 bytes from 10.4.1.1: icmp_seq=4 ttl=253 time=1.471 ms

N e e

--- Ping statistics for 10.4.1.1 -—-
5 packet(s) transmitted, 5 packet(s) received, 0.0% packet loss
round-trip min/avg/max/std-dev = 0.779/1.408/1.702/0.323 ms

1.21.2 OSPF 5| \B/A A% MRS HfiC & 2551

1. tAMFEK

BT 8% tH 23 #1817 OSPF, BEANHIRRGRIN N 34X

HH Router A Fll Router B 1y ABR RH 2 [X 382 5] I 2% FH

£ Router C _HACE v ASBR SIS 1 GRS ER HHD,  HIES HIE B AT IEWRIGZE AS AL 4.

2. HME
[E1-12 OSPF 5| \BAZRSINEBE HAC EH M E
Router A Area 0 Router B

GE2/1/1
10.1.1.1/24

GE2/1/2

10.2.1.1/24 10.3.1.1/24
GE2/1/1
GE2/1/1
Area 1 Area 2 0.3.1.2/24

Router CNQ4-1-1/24 10.5.1.124/Router D

. BEDLE
(1) FESZORIP b (1)
(2) BCE OSPF (AR “1.21.1 OSPF A TIEERE 24451 ” )
(3) HBLEIIANAERGINHBE
# 7t Router C FICE — 23 H MM EL 3.1.2.0/24 H)EHAHEH .

<RouterC> system-view

[RouterC] ip route-static 3.1.2.1 24 10.4.1.2
# {F Router C LAt & OSPF 5| NS H
[RouterC] ospf 1

[RouterC-ospf-1] import-route static
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4, Wirfc &
# & & Router D ) ABR/ASBR 15 & .

<RouterD> display ospf abr-asbr

OSPF Process 1 with Router ID 10.5.1.1
Routing Table to ABR and ASBR

Type Destination Area Cost Nexthop RtType
Intra 10.3.1.1 0.0.0.2 10 10.3.1.1 ABR
Inter 10.4.1.1 0.0.0.2 22 10.3.1.1 ASBR

# & A Router D 1) OSPF % H11E B .

<RouterD> display ospf routing

OSPF Process 1 with Router ID 10.5.1.1
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter Area

10.2.1.0/24 22 Inter 10.3.1.1 10.3.1.1 0.0.0.2
10.3.1.0/24 10 Transit 10.3.1.2 10.3.1.1 0.0.0.2
10.4.1.0/24 25 Inter 10.3.1.1 10.3.1.1 0.0.0.2
10.5.1.0/24 10 Stub 10.5.1.1 10.5.1.1 0.0.0.2
10.1.1.0/24 12 Inter 10.3.1.1 10.3.1.1 0.0.0.2

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter
3.1.2.0/24 1 Type2 1 10.3.1.1 10.4.1.1

Total nets: 6
Intra area: 2 Inter area: 3 ASE: 1 NSSA: O

1.21.3 OSPF A% B & Bl E 55

1. LA EK
. Router A fil Router B fiz- - AS200 P, AS200 A& ] OSPFE /EA IGP i,
. Router C. Router D 11 Router E £ T AS100 }§, AS100 H1# OSPF {4 IGP #riX.

. Router B fil Router C 2 [f]## 7. EBGP %42, ALE BGP 5| N\ OSPF fIEIEHH, ALE OSPF
HEFE 5] N\ BGP & H1.

e N TU/) Router A K HIRMAL, 7£ Router B LECE MR G, RAMEEEHIHH
10.0.0.0/8.
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2. HME
[E|1-13 OSPF Xt B & EHACEHME

GEZ2/0/2
GE2/0/2
; ~— Isa 10.4.1.1/24
10.3.1.1/2 E\Sl GE2/0/1 GE2/0/18 "]

GE2/0/1
11.2.1.2/24

AS 200

Router A

B EELER
(1) MEEZEOMIP I (8
(2) HBLE OSPF

# L& Router A

<RouterA> system-view

[RouterA] router id 11.2.1.2

[RouterA] ospf

[RouterA-ospf-1] area O

[RouterA-ospf-1l-area-0.0.0.0] network 11.2.1.0 0.0.0.255
[RouterA-ospf-1-area-0.0.0.0] quit

[RouterA-ospf-1] quit

# It & Router B.

<RouterB> system-view

[RouterB] router id 11.2.1.1

[RouterB] ospf

[RouterB-ospf-1] area O

[RouterB-ospf-1l-area-0.0.0.0] network 11.2.1.0 0.0.0.255
[RouterB-ospf-1-area-0.0.0.0] quit

[RouterB-ospf-1] quit

# ICE Router C.

<RouterC> system-view

[RouterC] router id 11.1.1.2

[RouterC] ospf

[RouterC-ospf-1] area O

[RouterC-ospf-1l-area-0.0.0.0] network 10.1.1.0 0.0.0.255
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[RouterC-ospf-1-area-0.0.0.0] network 10.2.1.0 0.0.0.255
[RouterC-ospf-1-area-0.0.0.0] quit

[RouterC-ospf-1] quit

# M. E Router D.

<RouterD> system-view

[RouterD] router id 10.3.1.1

[RouterD] ospf

[RouterD-ospf-1] area O

[RouterD-ospf-1l-area-0.0.0.0] network 10.1.1.0 0.0.0.255
[RouterD-ospf-1-area-0.0.0.0] network 10.3.1.0 0.0.0.255
[RouterD-ospf-1-area-0.0.0.0] quit

[RouterD-ospf-1] quit

# . & Router E.

<RouterE> system-view

[RouterE] router id 10.4.1.1

[RouterE] ospf

[RouterE-ospf-1] area O

[RouterE-ospf-1l-area-0.0.0.0] network 10.2.1.0 0.0.0.255
[RouterE-ospf-1-area-0.0.0.0] network 10.4.1.0 0.0.0.255
[RouterE-ospf-1-area-0.0.0.0] quit

[RouterE-ospf-1] quit

(3) HcE BGP, 5| A\ OSPF FIEH % H

# . & Router B.

[RouterB] bgp 200

[RouterB-bgp-default] peer 11.1.1.2 as-number 100
[RouterB-bgp-default] address-family ipv4 unicast
[RouterB-bgp-default-ipv4] peer 11.1.1.2 enable
[RouterB-bgp-default-ipv4] import-route ospf
[RouterB-bgp-default-ipv4] import-route direct
[RouterB-bgp-default-ipv4] quit
[RouterB-bgp-default] quit

# ICE Router C.

[RouterC] bgp 100

[RouterC-bgp-default] peer 11.1.1.1 as-number 200
[RouterC-bgp-default] address-family ipv4 unicast
[RouterC-bgp-default-ipv4] peer 11.1.1.1 enable
[RouterC-bgp-default-ipv4] import-route ospf
[RouterC-bgp-default-ipv4] import-route direct
[RouterB-bgp-default-ipv4] quit
[RouterC-bgp-default] quit

(4) 1£ Router B f1 Router C /it & OSPF 5| \ BGP i

# {F Router B I"Fit & OSPF 5| \ BGP £ Hi.
[RouterB] ospf

[RouterB-ospf-1] import-route bgp

# 1t Router C Lt & OSPF 5| \ BGP % H .
[RouterC] ospf
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[RouterC-ospf-1] import-route bgp
# 215 Router A [ HRE B
[RouterA] display ip routing-table

Destinations : 16 Routes : 16

Destination/Mask Proto Pre Cost NextHop Interface
0.0.0.0/32 Direct O 0 127.0.0.1 InLoopO
10.1.1.0/24 O_ASE2 150 1 11.2.1.1 GE2/0/1
10.2.1.0/24 O_ASE2 150 1 11.2.1.1 GE2/0/1
10.3.1.0/24 O_ASE2 150 1 11.2.1.1 GE2/0/1
10.4.1.0/24 O_ASE2 150 1 11.2.1.1 GE2/0/1
11.2.1.0/24 Direct O 0 11.2.1.2 GE2/0/1
11.2.1.0/32 Direct O 0 11.2.1.2 GE2/0/1
11.2.1.2/32 Direct O 0 127.0.0.1 InLoopO
11.2.1.255/32 Direct O 0 11.2.1.2 GE2/0/1
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.0/32 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
127.255.255.255/32 Direct 0 0 127.0.0.1 InLoopO
224.0.0.0/74 Direct O 0 0.0.0.0 NULLO
224.0.0.0/24 Direct O 0 0.0.0.0 NULLO
255.255.255.255/32 Direct O 0 127.0.0.1 InLoopO

(5) 1t Router B MALEMHES, REKAMEAHH 10.0.0.0/8.
[RouterB-ospf-1] asbr-summary 10.0.0.0 8
# £1 5 Router A [F#HRE B
[RouterA] display ip routing-table

Destinations : 13 Routes : 13

Destination/Mask Proto Pre Cost NextHop Interface
0.0.0.0/32 Direct O 0 127.0.0.1 InLoopO
10.0.0.0/8 O_ASE2 150 1 11.2.1.1 GE2/0/1
11.2.1.0/24 Direct O 0 11.2.1.2 GE2/0/1
11.2.1.0/32 Direct O 0 11.2.1.2 GE2/0/1
11.2.1.2/32 Direct O 0 127.0.0.1 InLoopO
11.2.1.255/32 Direct O 0 11.2.1.2 GE2/0/1
127.0.0.0/8 Direct O 0 127.0.0.1 InLoopO
127.0.0.0/32 Direct O 0 127.0.0.1 InLoopO
127.0.0.1/32 Direct O 0 127.0.0.1 InLoopO
127.255.255.255/32 Direct 0 0 127.0.0.1 InLoopO
224.0.0.0/74 Direct O 0 0.0.0.0 NULLO
224.0.0.0/24 Direct O 0 0.0.0.0 NULLO
255.255.255.255/32 Direct O 0 127.0.0.1 InLoopO
AILAEH, B 10.1.1.0/24. 10.2.1.0/24. 10.3.1.0/24. 10.4.1.0/24 E&FE& N—4EH

10.0.0.0/8.
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1.21.4 OSPF Stub X1Zf¢ & 25451

1. tAMFEKR

o AR I AIEIT OSPF, BANHB RSN 3 M.

e  J Router A #l Router B /4 ABR K% Kk X3 2 [A] i1 #% HH, Router D f£4 ASBR 51 A T 4t
Al GERASERED .

o ZIRN Areal B v Stub X3, kb id 55 B XA N ) LSA B, (HAFEmA %t 1Tk Pk

2. A

[E1-14 OSPF Stub [Xigfc & 48 M E

Router A a8 Area 0 Router B

GE2/1/2

10.2.1.1/24 103.1.1/24
Areal [SEA Al .
Sl 102.1.2/24 3.1

Router CN04-1.1/24 10.5.1.124/Router D

I MELE

(1) BCEEOM P HikE (B8

(2) HCE OSPF (AR “1.21.1 OSPF A THEERE 24451” )
(3) Mi® Router D 5| N i

<RouterD> system-view

[RouterD] ip route-static 3.1.2.1 24 10.5.1.2
[RouterD] ospf

[RouterD-ospf-1] import-route static
[RouterD-ospf-1] quit

# %% Router C ) ABR/ASBR {5 .

<RouterC> display ospf abr-asbr

OSPF Process 1 with Router ID 10.4.1.1
Routing Table to ABR and ASBR

Type Destination Area Cost Nexthop RtType
Intra 10.2.1.1 0.0.0.1 3 10.2.1.1 ABR
Inter 10.5.1.1 0.0.0.1 7 10.2.1.1 ASBR

# B Router C [f] OSPF i H13&, R LG 2 & A7 AE AS SMES A #E H -

<RouterC> display ospf routing

OSPF Process 1 with Router ID 10.4.1.1
Routing Table
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Routing for network

Destination Cost Type NextHop AdvRouter Area

10.2.1.0/24 3 Transit 0.0.0.0 10.2.1.1 0.0.0.1
10.3.1.0/24 7 Inter 10.2.1.1 10.2.1.1 0.0.0.1
10.4.1.0/24 3 Stub 10.4.1.1 10.4.1.1 0.0.0.1
10.5.1.0/24 17 Inter 10.2.1.1 10.2.1.1 0.0.0.1
10.1.1.0/24 5 Inter 10.2.1.1 10.2.1.1 0.0.0.1

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter
3.1.2.0/24 1 Type2 1 10.2.1.1 10.5.1.1

Total nets: 6
Intra area: 2 |Inter area: 3 ASE: 1 NSSA: O
(4) HBLE Areal N Stub [X 1,

# ML E Router A.
<RouterA> system-view

[RouterA] ospf

[RouterA-ospf-1] area 1
[RouterA-ospf-1l-area-0.0.0.1] stub
[RouterA-ospf-l-area-0.0.0.1] quit
[RouterA-ospf-1] quit
# ICE Router C.
<RouterC> system-view

[RouterC] ospf
[RouterC-ospf-1] area 1
[RouterC-ospf-1l-area-0.0.0.1] stub
[RouterC-ospf-1l-area-0.0.0.1] quit
[RouterC-ospf-1] quit

# %% Router C [f] OSPF B 1%, LA HE A3 AS FMEFHIER H, HUMACZ )& — SR A B

[RouterC] display ospf routing

OSPF Process 1 with Router ID 10.4.1.1
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter Area

0.0.0.0/0 4 Inter 10.2.1.1 10.2.1.1 0.0.0.1
10.2.1.0/24 3 Transit 0.0.0.0 10.2.1.1 0.0.0.1
10.3.1.0/24 7 Inter 10.2.1.1 10.2.1.1 0.0.0.1
10.4.1.0/24 3 Stub 10.4.1.1 10.4.1.1 0.0.0.1
10.5.1.0/24 17 Inter 10.2.1.1 10.2.1.1 0.0.0.1
10.1.1.0/24 5 Inter 10.2.1.1 10.2.1.1 0.0.0.1

Total nets: 6
Intra area: 2 Inter area: 4 ASE: 0 NSSA: O

# ICE Areal & Totally Stub [X 1.
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[RouterA] ospf

[RouterA-ospf-1] area 1
[RouterA-ospf-l-area-0.0.0.1] stub no-summary
[RouterA-ospf-1l-area-0.0.0.1] quit

# # Router C [f] OSPF #1358, 7T LAE BB d 3Rt — Db, RORE 1 — 2184k X 40
P8 FRY R 16 o

[RouterC] display ospf routing

OSPF Process 1 with Router ID 10.4.1.1
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter Area

0.0.0.0/0 4 Inter 10.2.1.1 10.2.1.1 0.0.0.1
10.2.1.0/24 3 Transit 0.0.0.0 10.4.1.1 0.0.0.1
10.4.1.0/24 3 Stub 10.4.1.1 10.4.1.1 0.0.0.1

Total nets: 3
Intra area: 2 Inter area: 1 ASE: 0O NSSA: O

1.21.5 OSPF NSSA Xigific & =645

1. AMFTEK

o FrH MKt IS HIZIT OSPF, BANEB RSN N 3 M.

e M Router A fl Router B /£ ABR K% & [X 38 2 6] I B H

o ERN Areal it B NSSA XI5, [FIi K Router C it & N ASBR 5| N /MG H (B A 1D,
H.3g B 5 BT IEffTE AS WAL HE .

2. AME

[£]1-15 OSPF NSSA [Xigifg &AM &

Router A . Area 0 Router B

GE2/1/2
10.3.1.1/24

GE2/1/2

10.5.1.1124/ Router D

0.4.1.1/24

3. MELE

(1) FCESEOM P Hubk (B%)

(2) BCE OSPF (AR “1.21.1 OSPF F:ATHEERE 2451 ” )
(3) & Areal XI5y NSSA [X I
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(4)

# i & Router A.

<RouterA> system-view

[RouterA] ospf

[RouterA-ospf-1] area 1

[RouterA-ospf-1-area-0.0.0.1] nssa
[RouterA-ospf-l-area-0.0.0.1] quit

[RouterA-ospf-1] quit

# fic & Router C.

<RouterC> system-view

[RouterC] ospf

[RouterC-ospf-1] area 1

[RouterC-ospf-1l-area-0.0.0.1] nssa
[RouterC-ospf-1l-area-0.0.0.1] quit

[RouterC-ospf-1] quit
# &7 Router C ] OSPF #H K.
[RouterC] display ospf routing

OSPF Process 1 with Router

Routing Table

Routing for network

Destination
10.2.1.0/24
10.3.1.0/24
10.4.1.0/24
10.5.1.0/24
10.1.1.0/24

Total nets: 5
Intra area: 2

il & Router C 5| N\ A% H

Cost
3

7

3

17

5

Type

Transit
Inter

Stub

Inter
Inter

ID 10.4.1.1

NextHop

10.2.1.2
10.2.1.1
10.4.1.1
10.2.1.1
10.2.1.1

Inter area: 3 ASE: 0O NSSA: O

[RouterC] ip route-static 3.1.2.1 24 10.4.1.2

[RouterC] ospf
[RouterC-ospf-1] import-route static

[RouterC-ospf-1] quit
# #17% Router D () OSPF 155, 7T LLE F| NSSA X GI N T —2% AS SR .

<RouterD> display ospf routing

OSPF Process 1 with Router ID 10.5.1.1
Routing Table

Routing for network

Destination
10.2.1.0/24
10.3.1.0/24
10.4.1.0/24
10.5.1.0/24

Cost
22
10
25
10

Type
Inter

NextHop
10.3.1.1

Transit 10.3.1.2

Inter
Stub

10.3.1.1
10.5.1.1
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AdvRouter
10.4.1.1
10.2.1.1
10.4.1.1
10.2.1.1
10.2.1.1

AdvRouter
10.3.1.1
10.3.1.1
10.3.1.1
10.5.1.1

Area

0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1

Area

0.0.0.2
0.0.0.2
0.0.0.2
0.0.0.2



10.1.1.0/24 12 Inter 10.3.1.1 10.3.1.1 0.0.0.2

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter
3.1.2.0/24 1 Type2 1 10.3.1.1 10.2.1.1

Total nets: 6
Intra area: 2 Inter area: 3 ASE: 1 NSSA: O

1.21.6 OSPF #Y DR &30 & =641

1. LA EK

. Router A. Router B. Router C. Router D7E[R]—ME, iz{7 OSPF B )5 Router D N DR,
Router C 2N BDR.

. AR % 2842 111 DR P26 2%4% Router A %5 DR, Router C 1.5 BDR.
[E]1-16 OSPF HY DR &1 & A M &

Router A Router B
GE2/0/1 GE2/0/1
192.168.1.1/24 192.168.1.2/24
GEZ2/0/1 GEZ2/0/1
192.168.1.3/24 192.168.1.4/24
Router C Router D

2. BRESE

(1) FESZEOMIP AL (1)

(2) %r#I{E Router A\ Router B. Router C #l Router D it & OSPF 24 g (&0 “1.21.1
OSPF F: AN HERL E 2541 )

(3) 11T OSPF J5 Router D DR, #J7E Router A Lifiid display ospf peer verbose fiy
LBRHALEE R

[RouterA] display ospf peer verbose

OSPF Process 1 with Router ID 1.1.1.1
Neighbors

Area 0.0.0.0 interface 192.168.1.1(GigabitEthernet2/0/1)"s neighbors
Router ID: 2.2.2.2 Address: 192.168.1.2 GR State: Normal
State: 2-Way Mode: None Priority: 1
DR: 192.168.1.4 BDR: 192.168.1.3 MTU: 0O
Options is 0x02 (-I-1-1-1-1-1El-)
Dead timer due in 38 sec
Neighbor is up for 00:01:31
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(4)

Authentication Sequence: [ 0 ]
Neighbor state change count: 6
BFD status: Disabled

Router ID: 3.3.3.3 Address: 192.168.1.3
State: Full Mode: Nbr is master Priority: 1
DR: 192.168.1.4 BDR: 192.168.1.3 MTU: O
Options is 0x02 (-I-1-1-1-1-1El-)

Dead timer due in 31 sec
Neighbor is up for 00:01:28
Authentication Sequence: [ 0 ]
Neighbor state change count: 6
BFD status: Disabled

Router ID: 4.4.4.4 Address: 192.168.1.4
State: Full Mode: Nbr is master Priority: 1
DR: 192.168.1.4 BDR: 192.168.1.3 MTU: O
Options is 0x02 (-|-1-1-1-1-IEl-)

Dead timer due in 31 sec
Neighbor is up for 00:01:28
Authentication Sequence: [ 0 ]
Neighbor state change count: 6
BFD status: Disabled

Al LAE % Router D y DR, Router C A BDR.

fic B #2111 DR 484

# ML E Router A.

[RouterA] interface gigabitethernet 2/0/1
[RouterA-GigabitEthernet2/0/1] ospf dr-priority 100
[RouterA-GigabitEthernet2/0/1] quit

[RouterA] quit

# . & Router B.

[RouterB] interface gigabitethernet 2/0/1
[RouterB-GigabitEthernet2/0/1] ospf dr-priority 0O
[RouterB-GigabitEthernet2/0/1] quit

[RouterB] quit

# ICE Router C.

[RouterC] interface gigabitethernet 2/0/1
[RouterC-GigabitEthernet2/0/1] ospf dr-priority 2
[RouterC-GigabitEthernet2/0/1] quit

[RouterC] quit

# £1%& Router D AT E(E S .

<RouterD> display ospf peer verbose

OSPF Process 1 with Router ID 4.4.4.4
Neighbors

GR State: Normal

GR State: Normal

Area 0.0.0.0 interface 192.168.1.4(GigabitEthernet2/0/1)"s neighbors
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(5)

Router ID: 1.1.1.1 Address: 192.168.1.1 GR State: Normal

State: Full Mode:Nbr is slave Priority: 100
DR: 192.168.1.4 BDR: 192.168.1.3 MTU: O
Options is 0x02 (-I-1-1-1-1-1El-)

Dead timer due in 31 sec

Neighbor is up for 00:11:17

Authentication Sequence: [ 0 ]

Neighbor state change count: 6

BFD status: Disabled

Router ID: 2.2.2.2 Address: 192.168.1.2 GR State: Normal

State: Full Mode:Nbr is slave Priority: 0
DR: 192.168.1.4 BDR: 192.168.1.3 MTU: O
Options is 0x02 (-I-1-1-1-1-1El-)

Dead timer due in 35 sec

Neighbor is up for 00:11:19

Authentication Sequence: [ 0 ]

Neighbor state change count: 6

BFD status: Disabled

Router 1D: 3.3.3.3 Address: 192.168.1.3 GR State: Normal

State: Full Mode:Nbr is slave Priority: 2
DR: 192.168.1.4 BDR: 192.168.1.3 MTU: O
Options is 0x02 (-|-1-1-1-1-1El-)

Dead timer due in 33 sec

Neighbor is up for 00:11:15

Authentication Sequence: [ 0 ]

Neighbor state change count: 6

BFD status: Disabled

ATLAE ], M2 DR/BDR J3%A 2.
& i

M5+ DR/IBDR 24 £ FENLT, 0 Lok d BRI EF R LB A %K,

Al ¥ 5 Router A. Router B. Router C 1 Router D _|[f] OSPF j# f&
# ¥ )3 Router A [P .

<RouterA> reset ospf 1 process
Warning : Reset OSPF process? [Y/N]:y

# ¥ )3 Router B [ .

<RouterB> reset ospf 1 process
Warning : Reset OSPF process? [Y/N]:y

# H J2 Router C 2.

<RouterC> reset ospf 1 process
Warning : Reset OSPF process? [Y/N]:y

# H J5 Router D {332,

<RouterD> reset ospf 1 process
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Warning : Reset OSPF process? [Y/N]:y
# &% Router D I4EE R

<RouterD> display ospf peer verbose

OSPF Process 1 with Router ID 4.4.4.4
Neighbors

Area 0.0.0.0 interface 192.168.1.4(GigabitEthernet2/0/1)"s neighbors
Router ID: 1.1.1.1 Address: 192.168.1.1 GR State: Normal

State: Full Mode: Nbr is slave Priority: 100

DR: 192.168.1.1 BDR: 192.168.1.3 MTU: O

Options is 0x02 (-|-1-1-1-1-IEl-)

Dead timer due in 39 sec

Neighbor is up for 00:01:40

Authentication Sequence: [ 0 ]

Neighbor state change count: 6

BFD status: Disabled

Router ID: 2.2.2.2 Address: 192.168.1.2 GR State: Normal
State: 2-Way Mode: None Priority: O
DR: 192.168.1.1 BDR: 192.168.1.3 MTU: O
Options is 0x02 (-I-1-1-1-1-1El-)
Dead timer due in 35 sec
Neighbor is up for 00:01:44
Authentication Sequence: [ 0 ]
Neighbor state change count: 6
BFD status: Disabled

Router ID: 3.3.3.3 Address: 192.168.1.3 GR State: Normal
State: Full Mode: Nbr is slave Priority: 2
DR: 192.168.1.1 BDR: 192.168.1.3 MTU: O
Options is 0x02 (-I-1-1-1-1-1El-)
Dead timer due in 39 sec
Neighbor is up for 00:01:41
Authentication Sequence: [ 0 ]
Neighbor state change count: 6
BFD status: Disabled

7] LA # Router A i’y DR, Router C & BDR.

Z i

URB BN EXRIEE:

o JRAREGIREZ Full, XPLIAE FAREZ A R T AREX A

o JeRAREMIRAR 2-Way, NHLEAEAIF AL DR 3 BDR, 48] ~F &k LSA.

# 1A OSPF £ O MPIRE.

<RouterA> display ospf interface
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OSPF Process 1 with Router ID 1.1.1.1

Interfaces
Area: 0.0.0.0
IP Address Type State Cost Pri DR BDR
192.168.1.1 Broadcast DR 1 100 192.168.1.1 192.168.1.3

[RouterB] display ospf interface

OSPF Process 1 with Router ID 2.2.2.2

Interfaces
Area: 0.0.0.0
IP Address Type State Cost Pri DR BDR
192.168.1.2 Broadcast DROther 1 0 192.168.1.1 192.168.1.3

X i

4o R OSPF 4% 1 492K %452 DROther, N#L8A €L R £ DR, 4 71Z BDR.

1.21.7 OSPF [EiEEHD & 564

1. LA EK

e Area2 %5 Areal HEEMIE. Areal #i HE&HIX I (Transit Area) K%z Area2 il Area0.
Router B 1 Router C 2 [A]fit B — 2% fg %1%

. Fl & 5, Router B fEfE2£ 31 Area2 H S HH .
2. tAM[E
[&|1-17 OSPF [EiE1ER &AM

Router B GE2/1/1 Router A
Area 1
s 27 GE21112 10.1.1.1/24
P 10.2.1.1/24

GE2/1/1

10.3.1.2/24
Router D
Area 2 Router C

I EELRER
(1) FESECOMIP O (1
(2) L& OSPF EAINRE

# L & Router A,

<RouterA> system-view
[RouterA] ospf 1 router-id 1.1.1.1
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[RouterA-ospf-1] area O

[RouterA-ospf-1-area-0.0.0.0] network 10.1.1.0 0.0.0.255
[RouterA-ospf-1-area-0.0.0.0] quit

[RouterA-ospf-1] quit

# . & Router B.

<RouterB> system-view

[RouterB] ospf 1 router-id 2.2.2.2

[RouterB-ospf-1] area O

[RouterB-ospf-1-area-0.0.0.0] network 10.1.1.0 0.0.0.255
[RouterB-ospf-1-area-0.0.0.0] quit

[RouterB-ospf-1] area 1

[RouterB—ospf-1-area-0.0.0.1] network 10.2.1.0 0.0.0.255
[RouterB—ospf-1-area-0.0.0.1] quit

[RouterB-ospf-1] quit

# ICE Router C.

<RouterC> system-view

[RouterC] ospf 1 router-id 3.3.3.3

[RouterC-ospf-1] area 1

[RouterC-ospf-1-area-0.0.0.1] network 10.2.1.0 0.0.0.255
[RouterC-ospf-1-area-0.0.0.1] quit

[RouterC-ospf-1] area 2

[RouterC—ospf-1-area-0.0.0.2] network 10.3.1.0 0.0.0.255
[RouterC—ospf-1l-area-0.0.0.2] quit

[RouterC-ospf-1] quit

# . E Router D.

<RouterD> system-view

[RouterD] ospf 1 router-id 4.4.4.4

[RouterD-ospf-1] area 2

[RouterD-ospf-1-area-0.0.0.2] network 10.3.1.0 0.0.0.255
[RouterD-ospf-l1-area-0.0.0.2] quit

[RouterD-ospf-1] quit

# #7& Router B[] OSPF % 3.

[RouterB] display ospf routing

OSPF Process 1 with Router ID 2.2.2.2
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter
10.2.1.0/24 2 Transit 10.2.1.1 3.3.3.3
10.1.1.0/24 2 Transit 10.1.1.2 2.2.2.2

Total nets: 2
Intra area: 2 Inter area: 0 ASE: O NSSA: O
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Z i

W T Area0 & H 5 Area2 #HiE4Ri%, Fivd Router B 89345 s & T 5K Area 2 #9544,

(3) MCHE MR
# . & Router B.
[RouterB] ospf
[RouterB-ospf-1] area 1
[RouterB-ospf-1-area-0.0.0.1] vlink-peer 3.3.3.3
[RouterB-ospf-l1-area-0.0.0.1] quit
[RouterB-ospf-1] quit
# ICE Router C.
[RouterhC] ospf
[RouterC-ospf-1] area 1
[RouterC-ospf-1-area-0.0.0.1] vlink-peer 2.2.2.2
[RouterC-ospf-l1-area-0.0.0.1] quit
[RouterC-ospf-1] quit
# %% Router B ] OSPF #% %

[RouterB] display ospf routing

OSPF Process 1 with Router ID 2.2.2.2
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter
10.2.1.0/24 2 Transit 10.2.1.1 3.3.3.3
10.3.1.0/24 5 Inter 10.2.1.2 3.3.3.3
10.1.1.0/24 2 Transit 10.1.1.2 2.2.2.2

Total nets: 3
Intra area: 2 Inter area: 1 ASE: 0O NSSA: O

" PAES], Router B 4223 | Area2 % 10.3.1.0/24.
1.21.8 OSPF GR it & 5445

1. tAMEEKR

Area

0.0.0.1
0.0.0.0
0.0.0.0

. Router A. Router B fil Router C BLJE TR —HIG #4:, tHJET[F— OSPF &, it OSPF

PRI 2 3%, IRt GR LA,

. Router A /£ 43F IETF #5if GR Restarter, Router B f1 Router C {£25 GR Helper 3+ Hid it

GR #liil 5 Router A fRFfH7 4N A5 .
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2. HME
[E1-18 OSPF GR EtE4HME

Router ID: 1.1.1.1

GR restarter
Router A
GE2/0/1
192.1.1.1/24
GE2/0/1 GE2/0/1
192.1.1.2/24 192.1.1.3/24
Router B Router C
GR helper GR helper
Router ID: 2.2.2.2 Router ID: 3.3.3.3

L EELE
(1) BCESEORIP ML (B8
(2) FcE OSPF FEA TR
# ICE Router A.
<RouterA> system-view
[RouterA] router id 1.1.1.1
[RouterA] ospf 100
[RouterA-ospf-100] area O
[RouterA-ospf-100-area-0.0.0.0] network 192.1.1.0 0.0.0.255
[RouterA-ospf-100-area-0.0.0.0] quit
[RouterA-ospf-100] quit
# . & Router B.
<RouterB> system-view
[RouterB] router id 2.2.2.2
[RouterB] ospf 100
[RouterB-ospf-100] area O
[RouterB-ospf-100-area-0.0.0.0] network 192.1.1.0 0.0.0.255
[RouterB-ospf-100-area-0.0.0.0] quit
[RouterB-ospf-100] quit
# ICE Router C.
<RouterC> system-view
[RouterC] router id 3.3.3.3
[RouterC] ospf 100
[RouterC-ospf-100] area O
[RouterC-ospf-100-area-0.0.0.0] network 192.1.1.0 0.0.0.255
[RouterC-ospf-100-area-0.0.0.0] quit
[RouterC-ospf-100] quit
(3) M® OSPF GR
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# I E Router A {E~3E IETF #5:4E GR Restarter, Effifit OSPF #:F% 100 (14 H 5k #8515 4 he
71~ OSPF i 4b e 6e 1FEE IETF b5 GR B

[RouterA-ospf-100] enable link-local-signaling

[RouterA-ospf-100] enable out-of-band-resynchronization

[RouterA-ospf-100] graceful-restart

[RouterA-ospf-100] quit

# 1 B Router B 1 GR Helper, E[Mf#ifE OSPF #EFE 100 [fJA< i % 1= 465 /151 OSPE #54h
[FERET

[RouterB-ospf-100] enable link-local-signaling

[RouterB-ospf-100] enable out-of-band-resynchronization

# it & Router C /£ 4 GR Helper, BI{fifit OSPF #Ef% 100 A< 5% 415 4 ik 111 OSPF 47 41
[FERET

[RouterC-ospf-100] enable link-local-signaling

[RouterC-ospf-100] enable out-of-band-resynchronization

4. WFELE
# 77T Router A [) OSPF i J& sh F4F 5 B JF % . £ Router A L GR 7 X #E 5 OSPF #f%.

<RouterA> debugging ospf event graceful-restart
<RouterA> terminal monitor

<RouterA> terminal logging level 7

<RouterA> reset ospf 100 process graceful-restart
Reset OSPF process? [Y/N]:y

%0ct 21 15:29:28:727 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.2(GigabitEthernet2/0/1) from Full to Down.

%0ct 21 15:29:28:729 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.3(GigabitEthernet2/70/1) from Full to Down.

*0Oct 21 15:29:28:735 2011 RouterA OSPF/7/DEBUG:

OSPF 100 nonstandard GR Started for OSPF Router

*0ct 21 15:29:28:735 2011 RouterA OSPF/7/DEBUG:

OSPF 100 created GR wait timer,timeout interval is 40(s).
*0ct 21 15:29:28:735 2011 RouterA OSPF/7/DEBUG:

OSPF 100 created GR Interval timer,timeout interval is 120(s).
*0Oct 21 15:29:28:758 2011 RouterA OSPF/7/DEBUG:

OSPF 100 created 00B Progress timer for neighbor 192.1.1.3.
*0Oct 21 15:29:28:766 2011 RouterA OSPF/7/DEBUG:

OSPF 100 created 00B Progress timer for neighbor 192.1.1.2.

%0ct 21 15:29:29:902 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.2(GigabitEthernet2/0/1) from Loading to Full.

*0ct 21 15:29:29:902 2011 RouterA OSPF/7/DEBUG:
OSPF 100 deleted 00B Progress timer for neighbor 192.1.1.2.

%0ct 21 15:29:30:897 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.3(GigabitEthernet2/0/1) from Loading to Full.

*0Oct 21 15:29:30:897 2011 RouterA OSPF/7/DEBUG:

OSPF 100 deleted 00B Progress timer for neighbor 192.1.1.3.

*0Oct 21 15:29:30:911 2011 RouterA OSPF/7/DEBUG:

OSPF GR: Process 100 Exit Restart,Reason : DR or BDR change,for neighbor : 192.1.1.3.
*0Oct 21 15:29:30:911 2011 RouterA OSPF/7/DEBUG:

OSPF 100 deleted GR Interval timer.
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*0ct 21 15:29:30:912 2011 RouterA OSPF/7/DEBUG:
OSPF 100 deleted GR wait timer.

%0ct 21 15:29:30:920 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.2(GigabitEthernet2/0/1) from Full to Down.

%0ct 21 15:29:30:921 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.3(GigabitEthernet2/0/1) from Full to Down.

%0ct 21 15:29:33:815 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.3(GigabitEthernet2/0/1) from Loading to Full.

%0ct 21 15:29:35:578 2011 RouterA OSPF/5/0SPF_NBR_CHG: OSPF 100 Neighbor
192.1.1.2(GigabitEthernet2/0/1) from Loading to Full.

M _E T 15 BT BAE H Router A 52/% T GR.
1.21.9 OSPF NSR it & &3

1. tAMFEK

Router S. Router A, Router B J& T-[f]— OSPF X1, i#iid OSPF Wi SEIL M 2% 3% . ER X Router
S 347 E & #3:0F, Router A fil Router B | Route S 45 &% k1, Router A | Router B it
AW

2. tAME

[£]1-19 OSPF NSR fit &AM

Loop O Loop O
22.22.22.22/32 GE2/0/1 Router S GE2/0/1 44.44.44.44/32
ST 12.12.12.1/24 S5 14.14.14.1/24
=S GE2/0/1 \t S GE2/0/2
ROUTER ROUTER
12.12.12.2/24 14.14.14.2/24
Router A Router B

JEELE
(1)  PCE S A O 1P HihilF1 OSPF P
T 22 T T L R PR S A | P M AN R, LA A FE N
fic B 45 Hh 4% 2 [8 R OSPF #hd3k4T Hi%E, #ifx Router S. Router A il Router B 2 [a]fE 1%
FEMIZ 2 H3E, 3 HA&8% a2 (8 fe g 8B OSPF Bhist SEEl B A 1% i 8« FLAATD B A2 .
(2) ME OSPF NSR
# fiif¢ Router S [f] OSPF NSR Tjfig.

<RouterS> system-view
[RouterS] ospf 100
[RouterS-ospf-100] non-stop-routing
[RouterS-ospf-100] quit

4. Brf &

# Router S #EAT 141514 .

[RouterS] placement reoptimize
Predicted changes to the placement
Program Current location New location
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staticroute 0/0 0/0

ospf 0/0 1/0

Continue? [y/n]:y

Re-optimization of the placement start. You will be notified on completion.
Re-optimization of the placement complete. Use "display placement” to view the new placement.

# & E Router A I OSPF W41 5 FIES H .

<RouterA> display ospf peer

OSPF Process 1 with Router ID 2.2.2.1
Neighbor Brief Information

Area: 0.0.0.0

Router ID Address Pri Dead-Time State Interface
3.3.3.1 12.12.12.2 1 37 Ful1/BDR GE2/0/1
<RouterA> display ospf routing

OSPF Process 1 with Router ID 2.2.2.1
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter Area

44 _44 .44 _44/32 2 Stub 12.12.12.2 4.4.4.1 0.0.0.0
14.14.14.0/24 2 Transit 12.12.12.2 4.4.4.1 0.0.0.0
22.22.22.22/32 0 Stub 22.22.22.22 2.2.2.1 0.0.0.0
12.12.12.0/24 1 Transit 12.12.12.1 2.2.2.1 0.0.0.0

Total nets: 4
Intra area: 4 Inter area: 0 ASE: O NSSA: O
# #1F Router B I OSPF M3 4K FE A H

<RouterB> display ospf peer

OSPF Process 1 with Router ID 4.4.4.1
Neighbor Brief Information

Area: 0.0.0.0

Router ID Address Pri Dead-Time State Interface
3.3.3.1 14.14.14.2 1 39 Ful1/BDR GE2/0/1
<RouterB> display ospf routing

OSPF Process 1 with Router ID 4.4.4.1
Routing Table

Routing for network

Destination Cost Type NextHop AdvRouter Area

44 .44 .44 .44/32 0 Stub 44 _44 .44 44 4.4.4.1 0.0.0.0
14.14.14.0/24 1 Transit 14.14.14.1 4.4.4.1 0.0.0.0
22.22.22.22/32 2 Stub 14.14.14.2 2.2.2.1 0.0.0.0
12.12.12.0/24 2 Transit 14.14.14.2 2.2.2.1 0.0.0.0
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Total nets: 4
Intra area: 4 Inter area: 0 ASE: 0O NSSA: O

it s ST LA B AE Router S & AR & 14 (1%, Router A Fil Router B 141 & AT ({5 £
A48, M Router A 2| Router B [ & 5 & KA 52 1) 3 4 B 2

1.21.10 OSPF 5 BFD Btzhiic & 26451

1. (AT R
. Router A. Router B i1 Router C FizfT OSPF, M ZAMHH Alik.

e 4 Router A fil Router B idid L2 Switch i {5 [1)5E 26 I fF I BFD % PRid & A 15 OSPF
P, I B Y143 Router C #EHTIES .

2. HME
[E]1-20 OSPF 5 BFD Btzhific & 48 W &

BFD
Router A

> b GE2/0/1

Router B

LoopO X Loop0
L2 Switch
Area 0
Router C
EE o IP 33k &% o P33k
Router A GE2/0/1 192.168.0.102/24 Router B GE2/0/1 192.168.0.100/24
GE2/0/2 10.1.1.102/24 GE2/0/2 13.1.1.1/24
Loop0 121.1.1.1/32 Loop0 120.1.1.1/32
Router C GE2/0/1 10.1.1.100/24
GE2/0/2 13.1.1.2/24

JEELE

(1) BCEJRZEOR P ML (B8

(2) ficE OSPF F:AThfE
# I & Router A.
<RouterA> system-view
[RouterA] ospf
[RouterA-ospf-1] area O

[RouterA-ospf-1l-area-0.0.0.0] network 192.168.0.0 0.0.0.255
[RouterA-ospf-1l-area-0.0.0.0] network 10.1.1.0 0.0.0.255

177



®3)

Total

[RouterA-ospf-1-area-0.0.0.0]
[RouterA-ospf-1-area-0.0.0.0]
[RouterA-ospf-1] quit

# It & Router B.

<RouterB> system-view
[RouterB] ospf
[RouterB-ospf-1] area O
[RouterB-ospf-1-area-0.0.0.0]
[RouterB-ospf-1-area-0.0.0.0]
[RouterB-ospf-1-area-0.0.0.0]
[RouterB-ospf-1-area-0.0.0.0]
[RouterB-ospf-1] quit

# M. E Router C.

<RouterC> system-view
[RouterC] ospf
[RouterC-ospf-1] area O
[RouterC-ospf-1-area-0.0.0.0]
[RouterC-ospf-1-area-0.0.0.0]
[RouterC-ospf-1-area-0.0.0.0]
[RouterC-ospf-1] quit

fic & BFD IhfE

network 121.1.1.1 0.0.0.0
quit

network 192.168.0.0 0.0.0.255
network 13.1.1.0 0.0.0.255
network 120.1.1.1 0.0.0.0
quit

network 10.1.1.0 0.0.0.255
network 13.1.1.0 0.0.0.255
quit

# {£ Router A - f#ifig BFD i Thgg, JFACE BFD 24,

[RouterA] bfd session init-mode active

[RouterA] interface gigabitethernet 2/0/1
[RouterA-GigabitEthernet2/0/1] ospf bfd enable
[RouterA-GigabitEthernet2/0/1] bfd min-transmit-interval 500
[RouterA-GigabitEthernet2/0/1] bfd min-receive-interval 500
[RouterA-GigabitEthernet2/0/1] bfd detect-multiplier 7
[RouterA-GigabitEthernet2/0/1] quit

# 1t Router B L fiifie BFD fallThgE, JFACE BFD 24,

[RouterB] bfd session init-mode active

[RouterB] interface gigabitethernet 2/0/1
[RouterB-GigabitEthernet2/0/1] ospf bfd enable
[RouterB-GigabitEthernet2/0/1] bfd min-transmit-interval 500
[RouterB-GigabitEthernet2/0/1] bfd min-receive-interval 500
[RouterB-GigabitEthernet2/0/1] bfd detect-multiplier 6
[RouterB-GigabitEthernet2/0/1] quit

4. WFELE
T LA Router A 5], Router B fll Router A 250, ANFEEIR,
# A BFDE .

<RouterA> display bfd session

sessions: 1

Up sessions: 1

Init mode: Active

IPv4 session working in control packet mode:

LD/RD

SourcelP

DestinationlP

State Holdtime
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3/1 192.168.0.102 192.168.0.100 Up 1700ms GE2/0/1
# £ Router A B 120.1.1.1/32 FIEk Hi1{5 &, "ILLFE i Router A il Router B f2iliid L2 Switch
BEAT A
<RouterA> display ip routing-table 120.1.1.1 verbose

Summary Count : 1

Destination: 120.1.1.1/32
Protocol: O_INTRA

Process ID: 1

SubProtiID: Ox1 Age: 04h20m37s
Cost: 1 Preference: 10
IpPre: N/A QosLocallD: N/A
Tag: O State: Active Adv
OrigTblID: 0Ox0 OrigVrf: default-vrf
TablelD: 0x2 OrigAs: O
NibID: 0x26000002 LastAs: 0O
AttriD: OXFFFFFFff Neighbor: 0.0.0.0
Flags: 0x1008c OrigNextHop: 192.168.0.100
Label: NULL RealNextHop: 192.168.0.100
BkLabel: NULL BkNextHop: N/A
SRLabel: NULL BkSRLabel: NULL
SIDIndex: NULL InLabel: NULL
Tunnel 1D: Invalid Interface: GigabitEthernet2/0/1
BkTunnel ID: Invalid BkInterface: N/A
Ftnlndex: 0x0 Trafficlndex: N/A
Connector: N/A VpnPeerld: N/A
Dscp: N/A Exp: N/A

%4 Router A fil Router B iiid L2 Switch 3B 15 iR H B # s -
# % 120.1.1.1/32 g 15 E, "TLAE 1 Router A #1 Router B 2.4 V1#: 3 Router C #HTi@15 .
<RouterA> display ip routing-table 120.1.1.1 verbose

Summary Count : 1

Destination: 120.1.1.1/32
Protocol: O_INTRA
Process ID: 1
SubProtiID: 0Ox1 Age: 04h20m37s
Cost: 2 Preference: 10
IpPre: N/A QosLocallD: N/A
Tag: O State: Active Adv
OrigTblID: 0Ox0 OrigVrf: default-vrf
TablelD: 0x2 OrigAs: O
NibID: 0x26000002 LastAs: 0O
AttriD: OxFFFFffff Neighbor: 0.0.0.0
Flags: 0x1008c OrigNextHop: 10.1.1.100
Label: NULL RealNextHop: 10.1.1.100
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BkLabel: NULL BkNextHop: N/A

SRLabel: NULL BkSRLabel: NULL
SIDIndex: NULL InLabel: NULL
Tunnel 1D: Invalid Interface: GigabitEthernet2/0/2
BkTunnel ID: Invalid BkInterface: N/ A
Ftnlndex: 0x0 Trafficlndex: N/A
Connector: N/A VpnPeerld: N/A
Dscp: N/A Exp: N/A

1.21.11 OSPF [Ri% & &L & 2551

1. LA EK

ﬁu@ 1-21 fili7~, Router A. Router B Al Router C J& T [d]— OSPF X1, i#iid OSPF #p i S I 2%
%3k 24 Router A il Router B 22 [8] (8% B8 H B0 iy, Mk 4% a) DAB ) e 205588 B I

2. AR E
[£]1-21 OSPF RIRE B& I fp & 23 M [&]

Router C

Loop0
Router A Router B

K& #u P hk &S #u IP3bhE
Router A GE2/0/1 12.12.12.1/24 Router B GE2/0/1 24.24.24.4/24

GE2/0/2 13.13.13.1/24 GE2/0/2 13.13.13.2/24

Loop0 1.1.1.1/32 Loop0 4.4.4.4/32
Router C GE2/0/1 12.12.12.2/24

GE2/0/2 24.24.24.2/24

3. MELE
(1) B % has8 08 1P Huhk AT OSPF #riY
T 2 T 2L R R G 4 TR 1P bk AT R, BT B 5 A
fic B %% i 2% 2 8% OSPF Bhidii47T Hi%, #iff Router A. Router B #l Router C 2 [f]fg
BETEM LS 2 HIE, JF H A B 88 2 A RE 05 15 B OSPF P SE I 5 45 % FH 38T
FARFC & I FEm
(2) TFcE OSPF i & i i
OSPF SCRFPUi 56 H L B A A AC & J57%, W DMEIE —Fb
Jik—: ffifi Router A fll Router B [¥] OSPF Ui H % FHThRE Gl LFA HyHEI &0 ~—
BhfEED
# fic & Router A.
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<RouterA> system-view

[RouterA] ospf 1

[RouterA-ospf-1] fast-reroute Ifa

[RouterA-ospf-1] quit

# . E Router B.

<RouterB> system-view

[RouterB] ospf 1

[RouterB-ospf-1] fast-reroute Ifa

[RouterB-ospf-1] quit

Jrik .. f#fE Router A il Router B ff] OSPF il F 1% thThAg Gl ISt Sng 48 2 % F—
Bk

# ML E Router A.

<RouterA> system-view

[RouterA] ip prefix-list abc index 10 permit 4.4.4.4 32

[RouterA] route-policy frr permit node 10
[RouterA-route-policy-frr-10] if-match ip address prefix-list abc

[RouterA-route-policy-frr-10] apply fast-reroute backup-interface gigabitethernet
2/0/1 backup-nexthop 12.12.12.2

[RouterA-route-policy-frr-10] quit

[RouterA] ospf 1

[RouterA-ospf-1] fast-reroute route-policy frr

[RouterA-ospf-1] quit

# . & Router B,

<RouterB> system-view

[RouterB] ip prefix-list abc index 10 permit 1.1.1.1 32

[RouterB] route-policy frr permit node 10
[RouterB-route-policy-frr-10] if-match ip address prefix-list abc

[RouterB-route-policy-frr-10] apply fast-reroute backup-interface gigabitethernet
2/0/1 backup-nexthop 24.24.24.2

[RouterB-route-policy-frr-10] quit
[RouterB] ospf 1
[RouterB-ospf-1] fast-reroute route-policy frr
[RouterB-ospf-1] quit
4. BFFE

# 7f Router A F#F 4.4.4.4/32 %1, nJLLERSM N —BHME R

[RouterA] display ip routing-table 4.4.4_.4 verbose
Summary Count : 1

Destination: 4.4.4.4/32
Protocol: O _INTRA

Process ID: 1

SubProtiID: Ox1 Age: 04h20m37s
Cost: 1 Preference: 10
IpPre: N/A QosLocallD: N/A
Tag: O State: Active Adv
OrigTbhlID: 0Ox0 OrigVrf: default-vrf
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TablelD: 0x2 OrigAs: O
NiblID: 0x26000002 LastAs: O
AttriD: OxFFFfffff Neighbor: 0.0.0.0
Flags: 0x1008c OrigNextHop: 13.13.13.2
Label: NULL RealNextHop: 13.13.13.2
BkLabel: NULL BkNextHop: 12.12.12.2
SRLabel: NULL BkSRLabel: NULL
SIDIndex: NULL InLabel: NULL
Tunnel 1D: Invalid Interface: GigabitEthernet2/0/2
BkTunnel 1D: Invalid BkInterface: GigabitEthernet2/0/1
Ftnlndex: 0x0 Trafficlndex: N/A
Connector: N/A VpnPeerld: N/A
Dscp: N/A Exp: N/A

# 7f Router B F&F 1.1.1.1/32 ik, WLAERI&SM F—BME R,

[RouterB] display ip routing-table 1.1.1.1 verbose

Summary Count : 1

Destination: 1.1.1.1/32
Protocol: O_INTRA
Process ID: 1
SubProtlID: Ox1 Age: 04h20m37s
Cost: 1 Preference: 10
IpPre: N/A QosLocallD: N/A
Tag: O State: Active Adv
OrigTblID: OxO OrigVrf: default-vrf
TablelD: 0x2 OrigAs: O
NibID: 0x26000002 LastAs: 0O
AttriD: OXFFFFFfff Neighbor: 0.0.0.0
Flags: 0x1008c OrigNextHop: 13.13.13.1
Label: NULL RealNextHop: 13.13.13.1
BkLabel: NULL BkNextHop: 24.24.24.2
SRLabel: NULL BkSRLabel: NULL
SIDIndex: NULL InLabel: NULL
Tunnel 1D: Invalid Interface: GigabitEthernet2/0/2
BkTunnel 1D: Invalid BkInterface: GigabitEthernet2/0/1
Ftnlndex: 0x0 Trafficlndex: N/A
Connector: N/A VpnPeerld: N/A
Dscp: N/A Exp: N/A

1.22 ENECEEIREH]

1.22.1 OSPF 4B IiRESL

1. BFE &

OSPF 4L J& Toik e T,
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2. 3R

IR EERA T E U OES, WSRO FRCE 1 OSPF 24U, D AURIES A0S e 1S5 —

B, XIS, MBS R B S5 RER 0 M B SRR rT A ED.

3. AR IE

(1) f#/ display ospf peer 4 #H OSPF 4 EIRA .

(2) f#if display ospf interface 4% %& OSPF % HI{E R,

(3) MEYHEEE L NEMUUREIERIZT, wiEid ping ARk, 5 MAHLES tHe% Ping X
B ANE, B EER AR P CE .

(4) e OSPF @l &%, TE[F—4z [ FARJE R A] 8 2/ Hello $R SC A& B[R] IR RR 1 4 £ .

(5) tWHZE NBMA M2%, NN iZ{#EH peer ip-address 4 F LigE4l)E.

(6) UIIRMLEIRANFEME NBMA, T2 — AN 1 8% 88 2e g0k T

1.22.2 OSPF BHIEETIEH

1. HBEIR
OSPF ANRE & B FHAth X 3801 #6 H
2. O

RLAREE T XI5 BT X A E . & — SR E T WA LRI, WE A — A X8

55T XEAHE. BT XA RERC E R Stub X .

£ Stub X I A (2% HH a8 AN BEH IO AS BOBR . AR — AN XL B % Stub X8, ] 53X A4S X3

FHIE 1 B A7 % £ 25 210 SR [X 4k e B R Stub X 5k

3. AR IE

(1) {&H display ospf peer @4 &5 OSPF IR .

(2) ff display ospf interface 4 #&F OSPF £ 115 2.

(3) f#if] display ospf Isdb &% LSDB {5 B2 5.

(4) f#if display current-configuration configuration ospf 4 && X2 5
BIEH . AEE AR X, W=D A XS B XA .

(5) UNSRFIXHRZ Stub DX, MZ X A % tH 28 AL B stub A4 s W23 X I NSSA
X3, D)2 X e (0 B A 2 AR AR & nssa i 4.

(6) WRFEE T %R, [/ display ospf vlink 4 %E OSPF ik 215 IEH
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