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1.4.3 (&R FN FIB &
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BRHR

[ B 28 Th AR — Ik AL O CFED B, R &N 2% s 49745 | &

(1) 2

® PN HE
B B R AR TBCE 1 I BUR I % S S
P& PO LA A FERAT AR S i o i, fri eh#% BI24T OSPF (Open
Shortest Path First) 38, 728 OSPF WUl & HLIEEE i #S B i 1S-1S
(Intermediate System-Intermediate System) % Hil, ZLEX LR 5] A2 OSPF X
I .

® RHIAZ LR R

% FH 2l P AS MO0 8 P 3R SR CRAT P U AT e SRR I e ISR ST 4 E Bt
T RF| FIB, FIBMATHR SRR . X 5K E B R A o5 Rk e s i Do S 2R B Bl
KB . 7] LA display ip routing-table 1y % £ G o

(ARRTT

st F % # L3VPN (Layer 3 Virtual Private Network ) #9349 35, #—/> VPN-Instance ¥4 —
Ml ER B R (KA ER) .

WHRTHIAR

7 AR2200-S "1, #4474 display ip routing-table I, 7 LA7YF ) 1 &5 1% 1 2 17
%%’ ﬁD*FF

<{Huawei> display ip routing—table
Route Flags: R — relay, D — download to fib

Routing Tables: Public
Destinations : 14 Routes : 14

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 60 0 RD  10.137.216.1
GigabitEthernet2/0/0
10. 10. 10. 0/24 Direct 0 0 D  10.10.10.10

Virtual-Templatel

10.10. 10. 10/32 Direct 0 0 D 127.0.0.1 InLoopBack0
10. 10. 10. 255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
10.10.11.0/24 Direct 0 0 D 10.10.11.1 LoopBack0
10.10.11.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
10.10.11.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
10.137.216.0/23 Direct 0 0 D  10.137.217.208
GigabitEthernet2/0/0
10.137.217.208/32 Direct 0 0 D 127.0.0.1 InLoopBack0
10.137.217.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0
127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127. 255. 255. 255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
255. 255. 255. 255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

3 B M ON IS

®  Destination: H [tk FIOKAR UL TP A H bk o H 190 2%
®  Mask: LMD, L5 HIHhE R RARUUH 1 T LEEs th o B 72 1K) 19 B Mk .

- B H R X g RS S 5 a3 R0 H 1 LSS B BT I B
e Elhn: HEgHeEE R 1.1.1.1, #Ek 255.255.255.0 (R FEHLEES H e T e X B
kA 1.1.1.0.
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FEPEREIA-TP 2%

1 1P % i1 MBIk

- AL AT TANESE “17 R BERT DU AR s, ] DU HERS A i
17 ANk E R . IR 255.255.255.0 Kk 24, BT LLER R 24,

® Proto: FIKA%3IEE TIPS,

® Pre: AZEKHMMA IP B RIILELS . FHXS R — H s, WREAAAEA R R — B,
A2 A IR T A e, S UANTR] 1 % b n] e 2 H AN [ A B i B SO Bt mT B
T LRCE MRS m. JUEgtm CBUE/N) FR o AT i e e % DStk
HIE S G S AR 1-1.

® Cost: BEHIFH. HBNEFE— H 2 48 b BA MR e g, 5 b
INFRPRE BSR4 R ST i
[RARYY:

Preference /A T R B 34ty Wi 18] 34 4R R R 69 bb3R, Cost B TR —FF 34 d WX M 3 R R 34 &
PRI B A AR,

® NextHop: F—BkIP#uhl. $i0] IP WRFL i) F— A idts.
® Interface: Hiti410. Uil IP 45 MK th 2emib N 86 %
AR 5 0 0 H AR, mT LRI A

® B HAHIA M B

® EHLEEH: HIiH A

JiAh, KRR s A S HEAE, TR

®  ELFEREGH: H LIRS K 3 BT

® [HEREE I H AT 4% 5 B 2 AN AT

N T AV R TR, AT RAVCE — S ah A e il . MBI A R b R I A
B, FUEFEEAE A R BN i th b H ik 0.0.0.0/0 [ 2 B
Hi.

1EE 12 Prosig g, RouterA 5 =ANMSAHIE, PIA =A> TP Huhl A =S,
Fog R s pros.
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FEIE A -TP % 1 1P i Atk
B 1-2 BB RTEE
Routing Table 11.0.0.0/8
Destination|Nexthop| Interface —
11.0.0.0/8 | 1.1.1.2 |Ethernet1/0/0 =3 RouterB
12.0.0.0/8 | 2.2.2.2 |Ethernet2/0/0 111.2/24
13.0.0.0/8| 3.3.3.2 |Ethernet3/0/0
Ethernet1/0/0
1.1.1.1/24
Ethernet2/0/0 == Ethernet3/0/0
2.2.2.1/24 3.3.3.1/24
RouterA
RouterC RouterD

— —

222224 3.3.3.2/24p=

12.0.0.0/8 13.0.0.0/8

HEHER B AR E

ASHIUAZ U5 R R L DR A A 25 B p I ISR o S SRR A O i e 28 L 1 8 el BT 21 R
g8 LB, OISR R TC T ) A HAZ o i AN 1o AN iAo R R AT DU LA %
T B

® LK ph B
AR e i 28 B )
Y14% 1GP it BR
FITA A ) i e B i)
VPN % p PRl
® VPN [ (i 48 B

SRS H R i e BRI i 1) A A o s R RS T e ORI, R G ik R AN
SRS Y1 B SCRTONS 2 1) % PR TableID, &7 PS8 [ 1 e Hh s i v 2R D6

SO BRAS A% Loty b1 LR OB T i R IS R 2 e, B BB R AR ER, RGEes
EFNBTAT 1) AS A o8 PR RS I ph ORI IRT NS, BT i) AN R Lo pR RS e e, A
TEA A Lottt H AR 1K) i RS 1S BB KRR I . A AT LLSE R, R TR
2% H e 2 TR R R

FIB 3=HITHD

FEM A FE T R o, % R SR AT i el R 3 FIB R iR SCRIA 1 43I
Sl AR FIB RIMATH K
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FEPEREIA-TP 2%

1 1P % i1 MBIk

FIB 2 (1 VC B e KU J ) . A3k FIB 0, 4R SCHT H b HE AT FIB A7 4% 26 T (1
HEAT A “B %7, SR HEERF S FIB 30 b (1 N 2% ik W DURE . ek $— A
K VCBC K FIB e I0 46 K 4R 3L o

(1 ssem

FIB %49 ta 443835 AL (Huawei AR2200-S % 7)) &34y 38 45 M 354-IP L 5) .

Blhn, — 6 s LA R R R AR

Routing Tables:

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 60 0 D 120.0.0.2 GigabitEthernet1/0/0
8.0.0.0/8 RIP 100 3 D 120.0.0.2 GigabitEthernet1/0/0
9.0.0.0/8 OSPF 10 50 D 20.0.0.2 GigabitEthernet
9.1.0.0/16  RIP 100 4 D 120.0.0.2 GigabitEthernet2/0/0
20.0.0.0/8 Direct 0 0 D 20.0.0.1 GigabitEthernet

(1 8

FREGBEET O RER B ARERE, ROEAMATRETHERG, TEGBREETU

i@ it 44~ display ip routing-table verbose & 7% .

AN H A 9.1.2.1 FRSCHEN B H14%, A ERXT V) FIB K.

FIB Table:

Total number of Routes : 5

Destination/Mask  Nexthop Flag TimeStamp Interface TunnellD
0.0.0.0/0 120.0.0.2 SU  t[37] GigabitEthernet1/0/0 0x0
8.0.0.0/8 120.0.0.2 DU t[37] GigabitEthernet1/0/0 0x0
9.0.0.0/8 20.0.0.2 DU t[9992] GigabitEthernet 0x0
9.1.0.0/16 120.0.0.2 DU t[9992] GigabitEthernet2/0/0 0x0
20.0.0.0/8 20.0.0.1 U £[9992] GigabitEthernet 0x0

T, HMHLEE 9.1.2.1 5 FIB RS RIMAPHER “0. 8. 16”7 1F “@iYE” &5, 15
R AR B gk 0.0.0.0/04 9.0.0.0/8+ 9.1.0.0/16. X —=AN&E B AT LLVCHELF] FIB 2 rp it
N = AN TR 0.0.0.0/0 PURCK 2 Obit. 9.0.0.0/8 VUHE K& 2 8bit. 9.1.0.0/16 VLHL K
£ J2& 16bit.

%, AR2200-S &R KULAL 9.1.0.0/16 K1, MFZI] GigabitEthernet2/0/0 ¥5 &k iX 5
H bk 9.1.2.1 IR,

1.4.4 &5 HA S #h7SKH

AR2200-S AV RFi A M, [ B 8 57#F RIP (Routing Information Protocol)  OSPF.
IS-IS S B8 H1 Pl

A G B T 8, R GEEORAR, & T Hh 4 SR ) 0 HARE i/ R 46 . ki
ANBE FBIE N MR IR, BN T

SAH A A ORI b5k, R OEE N MR, ST R
SRV S SRR RCE I SR EUR R, N RGOSR TSR, PR
2 I 2% BE

1.4.5 BFSEE B LA 5 2

XY AR R RS 2 AT LR AT LR A [l

fEFEE
A EH Ve, B b isoT 43 K.
SCRSRRAS 01 (2012-01-06) ey LA R (5 S 7
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FRPEREIA-TP 2%

1 1P % i1 ik

ERABEZE

B B9ttt 2SRy

® IS HMY (Interior Gateway Protocol, Hif% IGP) : #E— A HIA RGN Iz
AT, W WL IGP ¥ f4E RIP. OSPF 1 IS-IS.

®  HNBIMIETMY (Exterior Gateway Protocol, [k EGP) : 12T T AF AR ARG
8], BGP & H s H 1 EGP 3.

MY I SE, B s 234 -

® K EPMY (Distance-Vector) : fLff RIP A1 BGP. M., BGP M#H AN M 2K
= (Path-Vector) o

® HEEIRAWMY (Link-State) : fu35 OSPF 1 IS-IS.
DA _E P b Sy 1) 2 B DX S T R B eh RN S e ) ik

ARAE H ik (S8, e SRS 20 A

®  HPRIM MY (Unicast Routing Protocol) : f43% RIP. OSPF. BGP Hl IS-IS % .

® AUIFM AP (Multicast Routing Protocol) : f4$5 PIM-SM (Protocol Independent
Multicast-Sparse Mode) + PIM-DM (Protocol Independent Multicast-Dense Mode)

A
S~ o

ASHR > T L EEAN A ks P, AR i G2 W (Huawei AR2200-S 351 4l
H Ay FRERA-A D) .

e A i E A E S PO BB AS % e A B rh as o g B, XSl b s AN
FINFER A S DL B AE R T RAT

1.4.6 B R W R BE R L B4R

EEEHLER
XEFARTEN H o, AN P CREEFRSR D nTRES RIS M, (HIXLE
B AR SRR, S b, R Z, 25— H S w S e RE B — 1
HHEPSCKR P E . A T AW AR B, B P CRARFRSMHD AT 7 — M
X, A2 AN S BV, B se g (RUEEIND) 1% PSR I B s
BN T A o 25 % E P IS A L B bR S L A R nER 1-1 P
Hrpe 0 KR HBAERMEE tH, 255 RARATAT K F A nl A i 19 356 e s ZU(EER /N 3R A
SE
F 1-1 BB R R & R LSRR
B% B B EE R AR B I B% H B9 e R
DIRECT 0
OSPF 10
IS-IS 15
STATIC 60
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RFPERGIR-IP #% 1 1 IP % itk
B R I SR BR B RS FH R ER RO PSR
RIP 100
OSPF ASE 150
OSPF NSSA 150
IBGP 255
EBGP 255

FrEZEH T (DIRECT) b, &5 bR Se AR nl i 7 T AT e Ji4h,
B A H ARG AT AR o

AR2200-S 73558 X T AMBILS AN FRAIE S, AL SE 45 IV iy £ 21 (10 7 D 75
HIPMCEE B I Se 2, B 00 T InsR 1-1 B

AN B PR T AR AR Sn . ARGt il A B0 SE e e R i e B UK
DL R B S LR o i i PSR PRI B 4 R 1-2 PR

< 1-2 BREAMILA AR LR
BT b e FERLBR B B SRR
DIRECT 0
OSPF 10
IS-IS Level-1 15
IS-IS Level-2 18
STATIC 60
RIP 100
OSPF ASE 150
OSPF NSSA 150
IBGP 200
EBGP 20

B, FER-—HEH 10.1.1.024 ARSI bikss, —4&EAMM, %42 OSPF
B, HIX 4%t B S G AR W L B 5. X AR2200-S REGUK R HER 1-2 Bt
TN A e AT W . [RR OSPE WL N EBALSE 22 10, T ER A5 i 16 P ole
4 60, FTLL RS ESE OSPF WS & BRI % th /8 4 vl B % i
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FEIE A -TP % 1 1P % fh Mtk
1.4.7 SR HRIRM LR U EL
EX

W in /e e B T E TR e R 5 5 % NI PP N 22 o T ERVN I T ST 6oy et
.

FEAR SRS AR RGN %t B E AN R WS se g, 4324 critical. high. medium,

low PUFH . FRGUHE I L% 1 AOCSIIE SE JCR A RO S e A I U, BRIV i — 5 )
JELEBIREAT e S, g AL S5 IR A

He
Bt W25 P, DX BRSSOk ks 20 . KELeik el g e S oL 5 ek,
VoIP, WAL, 4SS, X TI2Emims, XEeoeh fy 558t /7 2Pk, ik
B 1 m] UARS — 8. Rk, RGETE EEN AN A i 42 AN 1] R RSP S e ab
R m M g n] FENE
JEEEE Y
BB DL I W RS S R an R R s . B PSR SE TS IF R & s s e 2k
I A R . B TEN R, RGN CZOR E A A critical: high: medium:
low=8:4:2:1 X i HBEAT LSk, )t ] DUHS $i S2 o 41 9 035 G 2 e S0 58 40 1 ) S A
i,
3 1-3 TRE B B2 P 2% B U SR SE 2R
B& BB B EE R A st ek
DIRECT high
STATIC medium
OSPF F1IS-IS (1] 32 {7 =ML medium
OSPF (Fx 32 A7 ENLEE M) low
IS-1S (5 32 A7 LML H 4N low
RIP low
BGP low
[ARETE
s F AN, BT OSPF #v [S-IS #) 32 15 T ML #1472 4 medium, L4 EH%—4RRA low,
1.4.8 i B 5K HA %
o
AR2200-S SZHF 2 g iiiat, B e & £ 4% H AR [A) A SG AR R % . 24 %)
IS A — H B AFAE R — 4 PO B 22 45 i i, HOX L4t i T s AR 1],
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FEMERER-TP #% 1h 1 IP % rh ik

LRSS AR ERE R, U E maximum load-balancing number
SEI A . B S AT

o Zfy
I E P T OB AR, B SRR R AR TR H AR S

I, TP JEAKOGE R & A A kL, Wl Btk ik b MU ANE
Bed Ik A IAAR L, BIZ A7 H . Wi 1-3 FroR.

1-3 B 1 #51EEME

GE1/0/0 RouterB

P1. P3. P5

RouterC

RouterA % & CH H i 10.1.1.0/24, 5 KIEFIICA P1. P2, P3. P4. P5.
P6. K THHT 74, RouterA [P N EE U A% R R — H (il 10.1.1.0/24
FIR o R SCRIE I I T A -

- M3%D GigabitEthernet1/0/0 %1% 55 1 MK T Pl

- M3E D GigabitEthernet2/0/0 %1555 2 MR P2

- MFEIT GigabitEthernet1/0/0 & i% 55 3 MR P3

- M$EI] GigabitEthernet2/0/0 &% 4 N P4

- M4 GigabitEthernet1/0/0 %3455 5 MR P5

- M$EID GigabitEthernet2/0/0 K% 6 AR T P6
® &Kt

ANCE AR T AOY BB EI, B b AR el (R, H s
Ak W, HAEsR I BRSO BEATEA, M Toc M ER, g hds SRR b
— AR )R — Btk AEAR S e 1-4 P
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FEMERER-TP #% 1h 1 IP % rh ik

B 1-4 Fit 51 305 1BE M E

RouterB

TN

10.1.1.0/24
P1~P6

10.2.1.0/24

P1~P6

GE1/0/0

10.1.1.0/24
10.2.1.0/24

RouterA

GEZ2/0/0

RouterC

RouterA 7 M#e K ScE) H (f ik 10.1.1.0/24 F1 10.2.1.0/24 . Z A 5340 (138 1%
SR s A — A AR SRS IR B LT B L (% 2. RouterA 4 4R SCIF IR
T

- FiK 10.1.1.0/24 (55 1 MR P1 42 B2 1 GigabitEthernet1/0/0 % % H 22161, Bt
DL 5 218 1% H B R3S GigabitEthernet1/0/0 ¥ .

- FIK 10.2.1.0/24 55 1 A3 P12 ML GigabitEthernet2/0/0 ¥ & Hi 25161, BT
DA J5 2k 1% H B R SCH N GigabitEthernet2/0/0 % .

(ARETT
AR2200-S X X HFH R AN Hada s K.

HETR S, SR H A 030k RIP. OSPF Al IS-IS, #f A th th 2 Fr f#
434

LD st
RAPTA ) i B da sy Bkss b ek, 55T iS40 %,

1 4 9 E%EEL:IIL.\H’JE&#E

HI T RITIISEA T, AN S i P SOT UK IIAS R A o 24 2R EL AR, A8
2 MUY, AN [ P e P S TR e R AT A B R I

AR2200-S SZHRPRF— i d P sCAR LA % 1 5 LN B 55— Pt daphaisl b o BERH S H s
ATARRE K % e S AHILR],  FL A A 75305 2 LB el S

1.4.10 SR EEH

SRAE T 0 A — R BRI o TR OR, BT DU R T 7 AN B e A
Eeehs (AL, thon] DMl AR b U E sk i th . 1 OSPF A1IS-IS.

ff SR UL, B4R B FH A2 AT 1 H R £k B DL IE P Eﬁﬁlﬁﬂfﬂ‘@ﬁﬁ E’JE%EB TERK R
B LRI E 0.0.0.0 (HERSHR 0.0.0.00 (s B L. mldid 4 display
ip routing-table &5 i & 7 BCE T B H .

WAL H (b ASRE L B R IOAE AT H (K EARVGAC, S A 3R SCR I A B
Yo WRBAT AE 6 i FLAR O H Rk AR RS thRmh, 20Ol 57, IR
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RRPERIA-TP 2%

1 1P % i1 ik

¥R [A]—~ ICMP (Internet Control Message Protocol) %3¢, %1% H iyl ok 45 AR

ik,

1.5 W

1.5.1 B IR TR U S5 2 B 17 R

W 1-5 fros, EERIT AR T, 2 1is4T IGP Uhl, #EHC E RouterA i, 41

FRUE IR 45 4% 10.10.10.10/32 #F RouterB ¥ o

Ferp SR P AR Mk 55 4 1A % D0 5E T Itk

(4N 12.10.10.0/24) WS, XA AT PLRCE #6 i 10.10.10.10/32 [FRESIE 560 T 1%
1 12.10.10.0/24 PSR, IXFE 24 4% % th B scsint, st AEaf Of 2 20 455 1 % th
10.10.10.10/32 LG esl, FRUEZLFRML S5 [R5 K .

1-5 % FR IR0 ST R W S5z A 4B

1.6 K& 5 4ak&1E

12.10.10.0/24

10.10.10.10/32

K&
T
AaRtiE
ER%IE KX LR L2 FR
BGP Border Gateway Protocol 1 F W B
CE Customer Edge FENRRUE” S &3
FIB Forwarding Information Base R AE B
IBGP Internal Border Gateway Protocol PN 32 S S BIpi
IGP Interior Gateway Protocol P8 I S
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FFPERGIR-IP B 1 1 1P i i ik
YRR IE HX LR 3 £FR
IS-IS Intermedia System-Intermedia System e R4 — T RS
OSPF Open Shortest Path First RIS F kAR5
PE Provider Edge M55 v il S %
RIP Routing Information Protocol e g A5 B ML
RM Route Management % A B
VolIP Voice Over IP IP 153
VPN Virtual Private Network REFUFAAT Y 2%
VRP Versatile Routing Platform W R a
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PRI -IP 6 il

2 i

2 s

XTARE

2.1 eH

2.2 ZEhrAER Y
2.3 IR
2.4 JRBEHIA
2.5 Rt B Hang it
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WP 2 2 s
21 48
EX

B A B E e A B % T G AR R

A0 2% R AT TR BRI, IR I A A gl T LA R 4 TR A o A B A
AR R T LA S TR RE, I vl DAy H (1 Y DR AUE 98 o

B, RS AR e A B AR R, BRSNS BEhAE, A B

AN

Huawei AR2200-S R 41|37 Fii il i A h, W FrS VPN SEf i sk t, as
THHT VPN B . 5 ¢ VPN 5261152 . (Huawei AR2200-S Z 41 /b th
s BRPERIR-VPN)

2.2 SEREF YL

x

2.3 AJ RIS

HEMIT
T 5 Hoh 9 SC IS A o
License X ¥
JoH3%45 License ], BT IRIFZEF MRS -
RRZS S #5
AR2200-S SCFRZFF LI ARCAS AT
Pl AR A
AR2200-S V200R001CO1
2.4 [RIRHA

2.4.1 BR7S I HBOLA RY

7E AR2200-S "', ffi[f] ip route-static fiv AL EEF M H, — & SH AL FER:
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Huawei AR2200-S 41 4% 1 2%
PRI -IP 6 il 2 B A E ih

® [l D
o i Bk

B Ayttt 586

fE ip route-static @y, 1Pv4 Huht oy o>+t ilds 3, SRR LU i+ R,
Wn] ARSI RIS hEL: 17 MALED FoR.

HiEO 5T —kitbut

NG E FAE N, AT$5 2 th#2 1 interface-type interface-number, WWJEE F—kHbht
nexthop-address, G| LA[RIIN 45 5¢ 4 VR —Bkthdl, BRSNS SCPr i 2K €

SEBR b, BT R ch A6 20 A — kbl E ARSI, R SRR SO H i
HES R A S RS B 1 GRS UL RS D o SV T8 —Bhitudik, %
JEA REHRB N (KB SR, JFHE AR S

i 8 ROIRHE I 7 BT

o T AEIARAMED, fhe Kk O SteE T R Bhhl, XA %
1 AH 3% (R0 g 2 111 bl 5 A2 8% v 1 — Bkt bl

® T NBMA (Non Broadcast Multiple Access) KAz 0 (W1 ATM #:H) , E3Z
FEmiB 2 A, IXINTER T RCE IP Bl 4h, TR/ EER )2 IP Huhk 155 % 2 th
HEFTBST o XA OL N R E N — Bk 1P Hulk .

O FRLEFRAKMBN, WwHisel) /O PR MEDD) F VT (Virtual-template )
PO T, e N8k, RA LUK $E L& fRR A4 10, T VT #%
O Frf LB AN R 320 (Virtual Access Interface) , XHSSEEIMEZ A
T8k, JoVEAME—#fE Nk, N, R dite ) /D Can UK B
) 86 VT B OE N B8, R i 45 e il i % 482 T ARSI RS — Bk itk o

2.4.2 B7SERHRIN A

B 2-1 i, I s AR AT S, T D s e S L 2 T, 5 7 B e
AR ORI, IF RN th B A PO RS, J i R FLE R
AP A L LA A 1 4o

2-1 FA7SER A W [E

RouterA RouterC

B p LR RouterA _FRCE RIMNZS 3. 4. 5 HIEABH, £ RouterB _FACE M 1.
5 A, 7F RouterC _LFECE FIMES 1. 2. 3 B A
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S -TP 6 2 i B
REFSIEEH

TEAfH ip route-static B B FH A IR, Wil H (b S E S 2% (0.0.0.0
0.0.0.0) , MIZIRECE IR HAE 1% o IXAF AT LA Ak 0 4% (1) E i

A& 2-1 1, A4 RouterA &AF 3. 4. 5 WL N —Bk#S & RouterB, Al n]7E
RouterA FECE —4&B A BB, A LAk 3. 4. 5 WM 3 RSt H. [H
PE, RouterC B - 778 HL S — 4<% RouterB IS A 6 b, A LA FrhidfE: 1. 24 3
W% 11] 3 45 #E o

FENERTSEE

WA I ER A B, O EATR & A R L e 2 preference, AT SE R i i F i
AT E NS . PO B AH R H AR 2 4505 B, WERAR e AN FARSES, ] SIS i &
o B 2-2 ETFBE A B HA M E

L& 2-2, M RouterA #| RouterC A WA AMH . FEIEH M T, MEE AT —Bk
7% RouterB HIERASE HPIRAE N “Active” , KX A& A E SR AeSH. H—5%
F—BkJ& RouterD [FIFASES HHIUVE N 200 i, R E B BEM L LB I s, 254
B A SO, AR RIS . FEFEERK R B S, R KR B JFR
FET, BN —Bk/& RouterB [FIFEFAS % HH SR A TG BRI FHOR AR B 48 5, DR b IX 4 %4
B it R shER A tH . RouterB Al RouterC 2 [R5 4% & A Wb sy, V7 sh A 4% gl
RN T .

2-2 SEFENER TS H
RouterB

RouterD

RS H R HE
R B F G 2 4 01, SRR AR S, T S A

P 2-3, M RouterA F| RouterC W 4L AR R A B o AR A& HIRLE
MR b, R AT R R
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Huawei AR2200-S 41 4l i#% 1 2%
FEPER I -IP 6 il 2 B AR E

2-3 BESEHAEH N IE
RouterB

RouterD

2.4.3 BRS IR ERTHE

IPv4 §# 758 R

AR2200-S 7 Ep il th, 7S VPN Sl 2B Al h, 5% 5T VPN
BRI, 5 ¢ VPN S2fli 2 0L (Huawei AR2200-S 241 AV 8% i 2% 45 PEHiik-
VPN) .

2.4.4 BFD for §375 K H

LA BN, SRR B B S BRI, A ER R AR R I A, A B
S N BFD for it aitt FFPE ] D FF A 1148 BFD 2 i, A BFD 2 il A il
A T PR RS .

BFD for {25 H 1] 4 RF 45 A % 05—~ BFD 431

® CYEHAES B LY BFD SRR R E (BFD & i&H Up %4 Down) , BFD &
kb b RGE, REUKIX 4t TP 32 H s .

o UAERM I LY BFD &if M Ihr (BFD £:1%H1 Down #% Up) , BFD & L
WAL, REHIXLEHIMA TP B K.

BFD for #2514 F1 A SRS 0 R0 22 BkAS I o # y 2

® Ak
X FAEEAR I ER AR, PTG E e DR R — Bt 2 BOE B B . XFE,
BFD 231 I 422 1 R4 B e 1) tH 426 10, 00 g e kRT3 p %) — B8k

L I A S el
KRR EESE AR, (EE T F—Bk, TEEHE EE T BRI . IXHE,
BFD &G 105 st bk A 6 b 0 5L aa ™ — Bk, R PR . — Bl . AR5
BT —Bk2 2, dEEEEIA, MO FRER IR BT 2 Bkl .

RARTY
Je BRI BT —AE &R A HETRG, 2 ZBHRTEA RIEFHL, ZAORET—ME
At —AEReg e fo T —3k, AR ML GENR. H4L, )8 display ip routing-
table 4% FH dBt, 4R Flags FHIFAH R, NEATHRGHERK S, TN, HIEERHK
8.
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FRPEREIA-TP 2%

2 i

[RARTT

BFD &) /235 A I (Huawei AR2200-S A 7| £ 34 oy 88 45 M3 T ) |

2.4.5 NQA for 88758 H

A A B BRI, W REERR AR Tk, SR A a2
IP f iR AsiMibr) , FHEEH AN, X ICERIE L TR D)4, T REIE Rk
BN TRV 55 T o

ST UL, T B P 2000 5 SERAT S 8% b1 T e i o 0 T it e i
T, WA BFD for #iA S FHFFYE,  H T 52 21 B30 U % Y o A0 20 S HF BFD 1 PR
LERLCRY F 375t 07k 5t . 1) NQA  (Network Quality Analysis) for it A% i by ) - kK
T B I SCRE NQA BRI, JRANER Wil S RF,  HASZ = 2B I BR .

NQA for {2 2 HIREERD N S 2652 NQA MR, FIF NQA a5l Sk Al i 45 %

HIPTAERERS IR, MY NQA (A ZE AL, wRoE A I i IR, I8 B G A (1

rh BT s R 55 5T B AR H K. NQA for #AS I HHARFIE IO DO BE QT T -

® ISR NQA IR B4 itk b, e o R I A A th BCE N “ ARSI
eAe AN, AN TP % & P RO

® IR NQA IR I B M R TR R, B AR I A A I BEE N R R
A& GREHE BT, B2 1P # H )

(1) +mm
F 5 A AT AGEZ —A NQA MK ).
NQA #) i mA-4i% 5L (Huawei AR2200-S % 71| Ak 3&h B 45 M R-ZA 4TI |

Wk 2-4 s, BEBANZHNLFIEE 10 AP, 3100 M. HTAE RouterB F1H
P2 TR sIS B, LA RouterB FEEE B M S E H. BT Mgt
EVERELE, 1E RouterC BT RIFEMIACE, 1EMTU4 %1 . RouterA. RouterB Fl
RouterC FIZATAIAM P, AHE AW LA # . i, RouterB F1 RouterC it & 5/
SEE PG IS S, JFHBEANRMAESE, XA RouterA 18t Zh 258 B B
BUM RouterB 1 RouterC 473731 2% > 2 H A HH,  RouterA AR $is 9 4% Bk B 1148 P (E AN [A]
P BB, 5 —SRBERRANCN %107

7t RouterB i ’E NQA for #fas % tHRrIE, A NQA Ml A5 I 3= H 5% % RouterB—
SwitchA—SwitchC (SwitchD) FPRAS, 43 RS K A E i, A P s e e A
N AT 2 To U ) B RouterC— SwitchB—SwitchC  (SwitchD) o 1F P4 45k 4 #65 1F
W, TR E IS 3 A
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Rk IR -TP 1% 2 ER A

& 2-4 NQA for E&75E&H N A M E

IP Network

Ethernet 2/0/0
Ethernet 1/0/0  172.16.4.1/24
172.16.3.1/24 gr===,

Ethernet 2/0/0
172.16.4.2/24

Ethernet2/0/0
172.16.3.2/24

Ethernet 1/0/0 Ethernet 1/0/0
172.16.1.1/24 RouterB  RouterC 172.16.2.1/24

SwitchA Switch

GE1/0/0
172.16.1.2/24

GE1/0/0
172.16.2.2/24

GEZ2/0/0
172.16.1.3/32

GEZ2/0/0
172.16.2.3/32

ORI LT

Client 1 Client10 Client9 Client100

2.4.6 FFSHHKAKE

B e S I 2 I R R P, R AR A5 R I 9 0 i L T
. BFD (B4 %, JEREARTE IS, B, (AR ISP 201, %)
AR 5 A AR B H 1,

AR HR A RAT AT LR 2 P Bt R ReAS s 82 S (e A DAL R, O B v S5 3
B R INGRANE . R A B ST N AR, AR ILE iR T
FEIN, i AR PR AR AT AT LGB Ping w2 i H 10 1k 1) 7y SRS e i 1) A 25

TTIE BV 55 HE P2 H o
FC B R A RATEYE S, 2R JEid A A iR A i AR TP I Bk th &b . R ARn]
LAgr g BL R PR DL -

® AN NG E LB L HA Y TP HhE AR AR, BRI DIRA 2 Up 8 Down,
TRCE TARARAT RN, #2103

® A AT RCE MO, JoRE S dE RSB R O, SRR TRA
KATENE,  H A S P IS I B R
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Huawei AR2200-S Z 41 AV i d1 2

Rk -1P #% 2 ER A
IXAE, TEI R A th AR S R AT A, A Ping B (0 0 2438 1 B AR th 5
K e T ARSI A A R
(1 ssem
ZAERAIHE G R ETAM—AEHABROREEIP BB ERT, WRIFERABRTIA, #E%
& T A AR BRI
W F

& 2-5 fron, BR1. BR2 f1 BR3 435l J& 1 ISP1. ISP2 1 ISP3. A BR1 %I BR2 5%
L% (LinkA F1 LinkB) 13k, {H ISP1 7534 i #5m it LinkA B 84 % 3] 1SP2,
A M ISP3 ZF ik,

[ 2-5 7SRRIk A % 70 [ 4B W [E]

7F BR1 Ml BR2 Z [u]st vy % gk EBGP 48 fw,  [AIBS  T T IRAS 4, £ BR1 L
BOE 2605 (BR2) BGP ABJa itk (10.1.1.2/24) (AR H (B A BR2 HIEK
AHBED , JEATRERS AR A RAT . WIS R4 I IPEN Ping 10.1.1.2, AiE L Ping
gEHUOR BT LinkA [PRIRZS,  BEmm#r s BGP L& R4

Y LinkA IEH N, Ping BE #5&05d LinkA #4778 % . 1% LinkA &A= #kkE, BRI
fieldint LinkB 213k BR2, {HiH THHASEHILCHB R, HRE R, Ping Hidifid /&1
i LinkA 374K, (HILIHE R AE. X BGP Bin ) AR g v, #is S8
BGP AF Wi I, Wi¥s RG] LUE L Ping 45 S I H2 RS 20V 2% 1) 8L, R sn gy A B
PRIV

2.5 K& S 4aR& 75

KiE
%
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PR IR -IP 2 2 WA
GRmgiE

HEMRIE | RXLEHR L EFR

BFD Bidirectional Forwarding Detection R [}

FIB Forwarding Information Base R AE K

VRP Versatile Routing Platform HH BB S

RM Route Management P P

ey AT RER B A I 23
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FEMERER-TP #% 1h 3 RIP

RIP

XTARE

3.1 ¢H

3.2 ZHEFRUEM ML
3.3 HERAFE
3.4 JRBEAA
3.5 Rtk L Hang it
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RRPERIA-TP 2%

3 RIP

RIP /& Routing Information Protocol (% HH{Z EWMSO IR &2 —FhAs o a7 5 i Py i
M B3 IGP (Interior Gateway Protocol) , ==L ] ?%JLT%@UJ\E’N—JQ%* A5 Tz frel
WA DL K 2 R A B B M DX PR R 25 o ) T B O RIS R R AR M 2, —FECAN{E ] RIP P
o

RIP & —Fh BT X & (Distance-Vector) HIEFIWMY, ‘©if i UDP 8 34T G
SRS He, S R 5 5200

RIP i k% (Hop Count) i Fik H kPR, OB E(E. 76 RIP 1, B4
TEOUR, W35S HAAE M B 0, Tt — AN & T IE I 45 B 1,
HAKICHE, i, B T A L 2I0E H 1 W45 18] i3 2 B0 . A BRI
SLIFTE], RIP #LE S HE 0 ~ 15 Zml#esh, KT 16 Bk e o o5
K, BUHPIMZ L ENATIE . HFIXARE], 15 RIP AS] BEAE KT M) 25 H 15 31
i B

JfEmtERe, Pl A AR, RIP SCRPZKF3% (SplitHorizon) FIEEEH (Poison
Reverse) Jifig.

RIP WS 55 5L 1 P BB M S iz —,  RIP WSl et B 148 FH (R R AR 1y v /N 5
2%, T RIP FSZOREE A fai o, (EMC & R 4EPH 45 3 7 T thizg bt OSPF A1 IS-IS %%, I
BEAE SEBRZH W TP AT A T2 R H

3.2 SEFREF N

AFFPE S 25 TR L F -

3t Ei::pu #iF
RFC1058 This document describes RIP protocol, describes the

elements, characteristic, limitation of rip version 1.

RFC2453 This document specifies an extension of the Routing
Information Protocol (RIP), as defined in [1], to expand
the amount of useful information carried in RIP
messages and to add a measure of security.

3.3 Al RIS

R MIT

Jo i HAt M T R A o

SCRYRRAS 01 (2012-01-06)
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AT © AR IR A+
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FEPERIA-IP 1% i 3 RIP
License X ¥¥F
Toi 3RS License VFr], BT $RAFZAF ML AR 55 .
RR 7 37 5
AR2200-S S FFiZ R E I RRCAS Qi R
= (KRR A
AR2200-S V200R001CO01
3.4 [RIEHIA
RIP s —FPiE B R s i e, ROCHE T UDP B3, RIP PR iSUEF = AN i
PRAEES A5 S EAT, ERHAMEA . TR G b vl BE &= AR 5, BT A
RIP 410 T K431 . B30 5 R i & SR IR0 e QRIS O B B 11 = 2
FA, B RIP ER [ AME S H O 2, BT A I RIP 2% fH 28 AR ok 4 i 3
(AR o
3.4.1 RIP-1
RIP-1 CHJJ RIP versionl) &5 /38 (Classful Routing Protocol) , ‘& H S HFLA) ™
W7 AR, OO L 3-1 s, 75— RIP 30, {2 LI 25 4
MR, RIP j2—MET UDP $pUr), JfH RIP-1 A3 B AREEL 512 15, RIP-1
FIPRSAR S A B AL 5, B R BRI AL By C 2RIXFEN) B4R W B 4% i,
It RIP-1 Joik S R 2R S, A SCRFANESE M (Discontiguous Subnet) .
3-1 RIP-1 BY$R A&
0 7 15 31
Header Command Version Must be zero
T Address famlly identifier Must be zero
IP address
Route
Entries Must be zero
Must be zero
Metric
3.4.2 RIP-2
RIP-2 (HJl RIP version2) J&—FP IG5 2Kk P (Classless Routing Protocol) , i 3CHE
KUK 3-2 Fioss
SCRFRRCAS 01 (2012-01-06) My A RIS 5 4 26
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FEPERIA-IP 1% i 3 RIP
3-2 RIP-2 H$R L&
0 7 15 31
Header Command Version Must be zero
Address Family Identifier Route Tag
IP Address
Route Subnet Mask
Entries
Next Hop
l Metric

55 RIP-1 Ak, RIP-2 5 LA R

SCREANES S AR IE (Route Tag) AT DATE B HH SR IE RS Tag X BT R g 1%
il

RS B, SO SRS A CIDR (Classless Inter-Domain Routing) o
SRR T Bk, AR REM B AT DOE R R AL — Bk

SRR BRI R IE RS, A ST RIP-2 B & A B B W SR 3, Dk /D> B R
THFE.

SCRE AR SCHATIGAE, AL I SCIGUE RN MDS B UuE APy =, e k.

3.4.3 ERTEE
RIP = 54 F =/ I 2%«

® EHEREs (Update timer) : ‘B8 Bl BUBTR TS,  SEHTFAIIAERIACK 30 #b.

® ZAEM A (Agetimer) : RIP 245 WIS AE 2 AL ] Py 3 A7 I R4 J A K 1 % i B
BT, WA B AT

® NIRRT N A WRAE S AR IR [R] P9 AN AT IA i A R B[R] — 408 ) B
B UAZ % E Rl AN B B R R AV IR B

N ER AR Z R R

RIP [P 585 S AT A&t Update 52 B 28458011, BRI A 30 B RIE—IR. T —45 % i

RIRUOS N AN TE I A I s A S I 2% 2% 31— 2% B TN In 21 % th 3%

N, EAER SR EBN . WERAEERIA 180 BB J5 AT WL B4R fa AR I BB R S, i %

I EREEE N 16 CGRAREIHATTIR) , FREahb s e mgs, WA 120 72

PSRBT B SRR S, 3o SO s 1) 4 B ] i 7 B e v B o i 3 2

3.4.4 7KI5 &l

K431 (Split Horizon) #RIF2 RIP WIEANE L2 B e, ANes izt 1k IR14y
RBJE B o IXFEAMEIED Tl SETRE, JE R ARSI B 3R i

SCRAFEA 01 (2012-01-06) LA I 1 27
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& 3-3 K F 5 & RIEE
10.0.0.0/2

RouterA. . RouterB
10.0.0.0/2
A —

& 3-3 izn, RouterB H [ HulEZ 10.0.0.0 K18 H {5 Bl 545 RouterA i, RouterA AN
2 FLAE SR Z% 10.0.0.0 )% 1 % [9145 RouterB.

3.4.5 HEHE

#EPEI L (Poison Reverse) #5112 RIP W/ D24 BB G, BZE IR & A
16 (RIFRBIZEE ATTIA) |, JEMREE DR ISR B4 . R A 72, AT LAOE B 7
% H 2 H R JE %

RIP R L3065 T LU 1E 7 A e e A i

3-4 HE G [REE
10.0.0.0/8
&2 cost=16 <
RouterA " =1 v RouterB
cost=

10.0.0.0/8

e 3-4 Fion, EARCEKCTEE# 500, RouterB 2 1) RouterA 1% M RouterA 2
PR, JF H RouterA FIRIZ% 10.0.0.0 Y i JFE9E A 1. WIH RouterA FJ W 4%
10.0.0.0 8% FHAS A AT %, [AlI RouterB %45 i 2] RouterA K1 Fr 3C, 1M4k4:|n
RouterA 1% 3|k M4 10.0.0.0 B {5 &, W& 5805 AR .

% RouterA 7EHUXEI M RouterB KK 5, 1) RouterB &% — M 4 # AN IA
FIvH ., IXFE RouterB Bt A2 F M RouterA 22 BIX 4 nlaA M il , PRttt vl DAIEE A2 IR A
BEIR A

U SRR R KT 2 HIASIC T, (RIS o RIAT oA CANIE A 11 2 30 6 o 7 AAX
AN R AT IR AN D SRR AT A .

3.4.6 fR A FEF

i R SR B, B A R A AR, SR A0 S R R R SRR S, AR
A RIS

fiuh A SEB AR T WSSO T, S A SERIY T LA e X 2 OS], i R IR A I ST B )
FoAbBE &) AR L, AN S E I BT .

SCRAJA 01 (2012-01-06) B AR s 28
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[ 3-5 fil & E IR IEE

The network to
11.4.0.0 fails.

The network to
11.4.0.0 fails.

RouterA

RouterC 11.3.0.0

The network to
11.4.0.0 fails.

Wk 3-5 fis, M4 11.4.0.0 ArJisRF, RouterC e 8iX—15 H. W%, SOH% s
LB AR AAAR Router (RIP WMMAEERS 30 #2RI%E—) o HUTEAE RouterC 2515 5
BRI BRI %, RouterB 1 5 Bk 0L 2] T RouterC, RouterC i 224 %! RouterB [
FAERIZ% 11.4.0.0 FUETIRER . X FE RouterB 1 RouterC _F2:41:M%% 11.4.0.0 (% H#5T5
i) 6 77 AT TE i A« 1 2R RouterC & I 451500 2 J, AN P45 37 58 8T 8 I 210K,
AT R A B SE T S g B A B, UK Ay B 19t A RET, AT DU = A
IR )L

i SEOFIRATAE S A — P a:  BARTIZ S CIn R R e 7 22 M I T o
AIERRE, BRI EHEIZE 1 cost WCE N 16 AR AcAin th 25, IR R th i A8k th gk

34.7 RARE

EE R AR B, ] A E AR B A AN A7 R IR % AR A (LE B AR 2R
B RIBL RS AR . RIP-1 AWM SR SCH B A RS 45 B, i RIP-1 &A1 FA)
s HARFERS M . RIP-2 SCRFER ARG, AN RIP-2 R SCHEHAHERS AL, P LASCRF 1M

U
£ RIP-2 FEAT % b1 3R T v KL I 2% (R T 9 REE ML, itttk
e 2R A A PR 5 K

® L RIP #REMARES:

SRE A s AL EARFERS (1 B 2ORAT  ARAERC BT 73 8 SR R 30 e ) 1 D
N ATIERHERAL, ORI 3 1 s I R ] S () A,
TATRRE N KRG RERERS TR D L2, XFEAE RS
KA P AR

SCRAJA 01 (2012-01-06) B AR s 29
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FRPEREIA-TP 2%

tetm, %FF 10.1.1.0/24 (metric=2) F110.1.2.0/24 (metric=3) XM H, SRS
JE AR N B T 10.0.0.0/8 (metric=2) . RIP Version2 & 14R BT, RKE5
FI) AL metric 18 .

o JLTHILMESA:
HPar LLdg e B & bk
Eetn, %FF 10.1.1.0/24 (metric=2) F110.1.2.0/24 (metric=3) XM H, 1AL
WO FRECE RS 10.1.0.0/16 (metric=2)

3.4.8 ZiHFEFNZ L H

N T I B, SemfEhleR, RIP SCRF 2R 2 ekt . ZRERE RV —MaE
¥y RIP BERERIBC— % 1, Mt PRUEZIEREREAT (1 BT AT B BUR AR AR OB 13X — 414 1
KR, bl LLSEEL— & e i 240 RIP Wit R, Rt s ooE— i —4iik . i H
BEAS RIP HEFE AR ph Sl A2 A0 BN, AR 2 W) ) DARH H 5 N

X SCRF VPN e, B RIP EFEAS — MRE R VPN SEBIAIRIG. IXHE, P by
INEZRERE )3 VAN S i BEREAR SCIR K] VPN ST OCHK o

3.4.9 BFD for RIP

EX

XA e KK BFD (Bidirectional Forwarding Detection) 2 —Ff FH T4 48 Ji5 i i #% 2
T % A s PR BT Loh) s e 0 8 el B SCIE )y, T e Tl R e 4% i s 3 15 A 15 ¢
B ISCRE i DT T RS, AT TR MR S B R K.
7t BFD for RIP "', BFD W] DUPRIEA I 1) B B Wbt 38 20 RIP B8, M il RIP #pi%
X 190 255 $5 0 AZ A TR
BFD fui%i# 4 BFD H5h4 BFD.
® iz BFD
¥ BFD 215l fr 247 T LGS BFD 125, 045 1 B A bR PR A Azt i
FRIRFTEE, T 1N A& BFD &1 #LiH K.
IXFh 5 2] DUAS 52 %6} i 8 45 R BR A1, 8 % it P46 A S FF BED SHAEM T, A
TR S BFD SCHL B BED Ryl ohfg,  tn] DUF R & 75 e ki b, sepleim
BFD £l Dy o
® 77 BFD
EhA BFD 235 K th Vi sh & f & BFD 28 .. 314 BFD 1, AHibriRfg &
BIAEC, T3 bR IR MK S ) BFD 47 3 3R
B E PN TR AR ok I, KX N IS BRSNS 5 (B HEH bk, 95
HihkA%) JE 4545 BFD, BFD AR¥EW RIS HE A S0E . MR AT RS &, B
2T BED [P s ] LU s N 2 BFD 2 iR A48 4 Down, M T SZ B i
PRV RN S0 AR, B T R KR R
57 BFD tL#7S BFD 3 B A5 RiGTE.

=]:p)
926 - (YRR MR 2 S0 ph S8 T T S, R4 e DT B R 42
24 A A R R T S A 75 4 B e DML — B T 47 17 2
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BFD 1 RIP #HKEEG, — EBEM KA #, BFD 7822 F0 I 7] A S8 % b 38 %1 RIP
PN, SR 5 A 4% e 2 v AR o b e 1% ) 4% e DR FH A e 4, $E s T e
PRSI S

RIP HMAEAL ] BFD Hif i B % B A BT 1) A e SIGE R IR 3-1 s

% 3-1 24 1E M BFD &2 89 X 31

A6 E BFD | SR F Wi S50
gl

1 RIP 24k e I 288 CBRIAHCE 180s) e (>180s)
= BFD %1 RZ A Down ek (<30s)

IR
3-6 BFD for RIP 42
RouterA RouterB RouterD
RouterC
® 375 BFD for RIP [¥]JR B
l. RouterA . RouterB /& RouterC =& %45 A 2 7] LL & RouterB 1 RouterD 2 [f]
LV il 7 RIP 4B o
2. 7f RouterA /% RouterB _{#GEZ)ZS RIP BFD &AL
. A, RouterA 21k RouterD [ 1 N —Bk 4 RouterB.
4. 4 RouterA Fll RouterB - [F] {44 % H B Sz iy, BFD PR J8 i 38 Jn s
RouterA, RouterA HlFxrFE F—Bkl RouterB [¥)# H .
5. RouterA FFrdtAT % i HIFEDCH % 15, £33 RouterC. RouterB ZiA
RouterD,
6. 4 RouterA 5 RouterB Z [H]FIEEE K E 2 Ji, & Z BRI TE BT,
RouterA ' | RouterB [ {5 B, FHTER BB IAT IR SCF K .
® i BFD for RIP )R Hi:
1. RouterA. RouterB /& RouterC — & ¥ £ MM 2 [1] LA X RouterB Al RouterD 2 [A]
L& AT RIP AT ) .
SCHRRAS 01 (2012-01-06) Sy LA TR (5 S 31

WKL AT © HE A AAT IR 7



Huawei AR2200-S Z2 514\l % e
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2. 7f RouterA 5 RouterB AHi% 14 1 _FAFRERH A BFD f ML

21 RouterA Fll RouterB 2 [A] FIBE % H IS IS, BFD BRId 8650 I3 40 25
RouterA, RouterA IR N —kA RouterB [ H o

4. 4 RouterA 5 RouterB 2 [ IK R 2 J5, —FHZ MG T H T,
RouterA ' | RouterB 1% {5 5, FHTER BB IAT I SCF K .

3.5 K& 5 48kkiE

N7

N A

BEPEI RIP WA 2RI S, FXER RIS B 16 (AWTIE)

I Mg 11 5 [ 08 Jo s 6o

K3 RIP MIEANZ L2220 1, ANes N3 R P 25280 a4t
GEmRTE

HEHIE R/ ER 32 R

RIP Routing Information Protocol | % 15 B PHX
SCRSRRAS 01 (2012-01-06) B FREE B 32
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IS-IS

XTARE

4.1 4

4.2 ZHERRERHIL
4.3 T[ER1FIE

4.4 JRBELAA

4.5 Rt 5 Aang s
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R IR-TP B

4 IS-IS

B

IS-IS (Intermediate System to Intermediate System, H[H] RGE|H A RS B & E Frrr
HEALZHZL ISO (the International Organization for Standardization) A& ¥ TG4 42 I 25 Fp i
CLNP (ConnectionLess Network Protocol) ¥ 11— Fhzh 2 tH 3.

Bfi& TCP/IP VS AIRAT, M T4 1P B i SZKF, IETF 7E RFC1195 %} 1S-1S #8417
TV MBS, e e [N I AE TCP/IP A1 OSI M5, FROMAERL IS-IS (Integrated
IS-IS % Dual IS-IS) .

AR IS-IS,  WOANIIRF R BE I, FREE A IS-IS.

IS-IS J& T W BN It IGP (Interior Gateway Protocol) , T HIRRF NI, 1S-1S A&
PRSP, B ARG SPF (Shortest Path First) £y5HEAT S B U5

4.2 SEFRAE I

F 41 KEFHHSEEZRERNT:

3CH ik &#iE

ISO 10589 ISO IS-IS Routing Protocol -

ISO 8348/Ad2 Network Services Access Points -

RFC 1195 Use of OSI IS-IS for Routing in TCP/IP | AN REACE 2 NMA
and Dual Environments TUE A

RFC 2763 Dynamic Hostname Exchange -
Mechanism for IS-IS

RFC 2966 Domain-wide Prefix Distribution with | -
Two-Level IS-IS

RFC 2973 IS-IS Mesh Groups -

RFC 3277 IS-IS Transient Blackhole Avoidance | -

RFC 3373 Three-Way Handshake for IS-IS Point- | -
to-Point Adjacencies

RFC 3567 Intermediate System to Intermediate -
System (IS-IS) Cryptographic
Authentication

RFC 3719 Recommendations for Interoperable -

Networks using IS-IS

SCRYRRAS 01 (2012-01-06) A AR 5 B VI

AT © H AR IR A w



Huawei AR2200-S F A1 b H #%

P A -TP K 41S-IS
3CH ik &it
RFC 3784 IS-IS extensions for Traffic -
Engineering
RFC 3786 Extending the Number of IS-IS LSP -
Fragments Beyond the 256 Limit
RFC 3787 Recommendations for Interoperable IP | -
Networks using IS-IS
RFC 3847 Restart signaling for IS-IS -
RFC 3906 Calculating Interior Gateway Protocol | -
(IGP) Routes Over Traffic Engineering
Tunnels
RFC 4444 Management Information Base for IS- | -
IS
draft-ietf-IS-IS-wg-multi- | M-IS-IS: Multi Topology (MT) -
topology-11.txt Routing in IS-IS
draft-ietf-isis-admin- Admin Tag -
tags-02(Admin Tag).txt
4B
4.3 AJERIGE
W RMIT
Jo it ot M TC I &
License 3 ¥¥
o7 343 License Vi, BI AT SRAFIZRFIE IS5 o
RRAR 3T #F
AR2200-S SCFFZFFIEIIRALIE -
=i AR R A
AR2200-S V200R001CO01
H- 3
4.4 [RIRHHIA
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4.4.1 1S-IS EAHE S

IS-IS B A R
CLNS (Connectionless Network Service) & [ FrbrtfEAbZHZR ISO $1 H 1 OSI Wpill Ak i)
= JZ e IS-IS e 1SO Beith, FFSEHiE T CLNP F-hk 16 th fp il o
4-1 OS] ZE#y1ERY
OSI Reference OSI Protocol Suite

Model [emP || bs |[Fram || mAs || viP |

ASES
[ ACSE | | ROSE | | RTSE | [CCRSE || ... |

Application

Presentation Presentation Service/Presentation Protocal

Session Session Service/Session Protocal

Transport TPO TP1 TP2 TP3 TP4

Network CONP/CMNS CLNP/CLNS
IS-IS ES-IS

DataLink IEEE IEEE IEEE 802.5
802.2 802.3 TokenRing

IEEE 802.3 Token Ring FDDI X.25
Hardware Hardware Hardware Hardware

FDDI  X.25

Physical

OSI USRI RN (BZkAL Hierarchical) #wlik, i NSAP (Network Service Access
Point) SK-3-ht OST W 4% H b T4 )2 155 Fh AR 55

OSI s JLAN & FHAR T :

CLNS (Connectionless Network Service) : ToiZEH: % ARSS

CLNP (Connectionless Network Protocol) : JCi%H: M 4% il

CMNS (Connection-Mode Network Service) : %445 20 W 4% ik 55

CONP (Connection-Oriented Network Protocol) : Tf] [a] 34422 W 2% tip 3L

OSI i1} CLNP =23 CLNS, i#iiJ CONP =3l CMNS.
CLNS /LA =ANhasiy i«
® CLNP: ZB{l-F TCP/IP ) IP il ;

® IS-IS: HrfE] A G IR A b s
® ES-IS: EHRZESHHARZER ML, AT IP H1 ARP, ICMP %,

SCRYRRAS 01 (2012-01-06) ey A R 35 36
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% 4-2 OSI 5 1P #8357 BY#E 2

4ERRIE | OSI HHIHEE IP A5 o &
IS Intermediate System H1[H] R4E %
ES End System i & 4% FHL
DIS Designated Intermediate System ZE%5H1 A 248 | OSPF 1E2% 2% 4
SysID | System ID &%; ID OSPF H1[#] Router ID
PDU Protocol Data Unit B3 SCEE 5.0 IP 43¢
LSP Link state Protocol Data Unit 4 #R AP EHE | OSPF H1) LSA
LT
NSAP | Network Service Access Point P %% Iz 5515 0] &1 | TP Hhuhil:
Q=S b

BtiE TCP/IP WM AT, A T3S 1P Bt ASZRFE, IETF 76 RFC1195 X} IS-IS 34T
T MG, e REN [E N FIZE TCP/IP #1 OSI B85, FR A8 ik 1S-1S
(Integrated IS-IS 8¢ Dual IS-1S) .

IS-1S Ry 254

NSAP & OSI ¥l b H T A U ity bk . 1SO SR ATl 4-2 from iy dubik 25k, B
NSAP, ‘& Hi IDP (Initial Domain Part) 1 DSP (Domain Specific Part) #1j%. IDP #H
TP kP K RS, DSP AT TP kb (17 R 5 A0 AL L .

IDP 15372 1SO L€ 1, ‘B H AFI (Authority and Format Identifier) 5 IDI (Initial
Domain Identifier) 21, AFI &bkl BCHLAA ARG, IDT FH R PR RS

DSP tH HODSP. System ID #l SEL =M 41p. HODSP HK 73 #IIX 4K, System ID
HRX 2> FHL, SEL Fa7R IR

IDP 11 DSP KA AT AR ), NSAP MK & 20 N5, fwmd 8 My,

4-2 1S-1S thisl By e bk £E 4 TR = (B

AFI IDI | HighOrderDSP | SystemID | SEL(1 octet)

< Area Address >

o Xkt

IDP 1 DSP () HODSP (High Order DSP) —ift, BEAEGEFR NS i, tHALHE s
WU SR X3, B, e RO X Skl (Area Address) , AHY T

SCRYRRAS 01 (2012-01-06) g A R 35 37
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FEPEREIA-TP 2%

4 IS-IS

IS-IS PDU #&3%

OSPF R IX 35k 55 o [F]— AN fdak ib AN o VA AR [A) 0 X dak it bk o [R)— DX 8% ey
FRH) Level-1 X 3 ik A Z0UAH [A]

—MAEOLT, AN A T AR N Xl H R X A R X
Hohb#SEEAR A o A T SCREX IR A 91 8] e, EWRAIISEIH, —A4

IS-IS R T i 2 vl & 3 AN IX s bk .

System ID

System ID FRAE X dak ) ME— BRI FEALERES th 2% . ZEW S HISEEh, SRR 2
g 48bit (6 FH)

TESEBE N, —MAf A Router ID 55 System ID ZEAT XN . B — 5 %t #5450 H
#2171 Loopback0 1 IP Mkt 168.10.1.1 {£ 4 Router ID, ‘&7 IS-IS i H¥) System
ID Al 4 v 18 2

- ¥ 1P itk 168.10.1.1 BB REGIEHESY A 3 47, A E 3 ALHLERTHI#A 05

- Ky RS F ik 168.010.001.001 23 3 #54y, BEEA I 4 A7 BT A G

- EH4IA1 1680.1000.1001 32 System ID.

SEFR System ID I3 & 0] A AR 770, AHBLLRUE AEREME— PR i LML 2% .
SEL

SEL (NSAP Selector, ANt 5 i N-SEL) [KA/EHZMLIP FP i) “BpsFrilss”
ANTA) B A S SO0 B AN ] ) SEL. € TP _E SEL 7% 00.

NET

W24 SER 4 FR NET (Network Entity Title) F51/& IS A G ML EE R, T LIEE
J& BRI NSAP (SEL = 0) . NET HKJE 5 NSAP fIH[E, &% Ak 20
W, Bk 8 AT . AR A FECE SIS I, HEEEEFE NET BT, NSAP Af
NS SE

FHAEM R, —ANIS-IS #EfE FECE — NET B ], S EF 2 E R, fihn
B2 A XA, B AN X kR o AN Xk, X RS ECE 2 NET 1)
DLAE BT C B I AT5 AR B8 CRAIE % i ) TE Ak o

H T A IS-IS FERE b X Sk e 2 /I IC & 3 A, Jrbh NET et HBERC 3 4> 1E
Be & 2 A NET I, ZURAIEEA T System ID #AHIA .

#1145 NET 24: ab.cdef.1234.5678.9abc.00, NIH Area 24 ab.cdef, System ID 4
1234.5678.9abc, SEL 4 00,

(AARTY:
AL F R — R 3R 6934 oy 35 69 K IRHL L 56 IRAR )

IS-IS PDU A LA F24%. HELLO. LSP. CSNP fI1 PSNP.

F4-3PDU KRB KRR

XKE{E | PDUER IR
15 Level-1 LAN IS-IS Hello PDU L1 LAN IIH
16 Level-2 LAN IS-IS Hello PDU L2 LAN IIH
17 Point-to-Point IS-IS Hello PDU P2P ITH
18 Level-1 Link State PDU L1LSP
SCRIFRA 01 (2012-01-06) B R 38

AT © AR IR A+



Huawei AR2200-S F A1 MV H #%

RFPERIR-IP #% 1 41S-IS
XKE{E | PDUER IR
20 Level-2 Link State PDU L2 LSP
24 Level-1 Complete Sequence Numbers PDU L1 CSNP
25 Level-2 Complete Sequence Numbers PDU L2 CSNP
26 Level-1 Partial Sequence Numbers PDU L1 PSNP
27 Level-2 Partial Sequence Numbers PDU L2 PSNP

® Hello R 3C#%

Hello 4R CF T2 MI4EFFAR R &R, AR ITH (IS-to-IS Hello PDUs) . H:rh,
I FE R 1K) Level-1 IS-1S 14 Level-1 LAN IIH; | #% R/ 411 Level-2 IS-1S 14
Level-2 LAN ITH; JE/ #&EMIZ5 s U H P2P ITH. B4 IS A BT A

JHE I ) Hello RS0k XA 4-3 o G0l FH R sck) .

[ 4-3 Level-1/Level-2 LAN ITH #&=

Intradomain Routeing Protocol Discriminator

Length Indicator

Version/Protocol ID Extension

ID Length

R|R|R| PDU Type

Version

Reserved

Maximum Area Address

Reserved/Circuit Type

Source ID

Holding Time

PDU Length

Priority

LAN ID

Variable Length Fields

P2P W25 1) Hello i SCH & 4-4 PR

No. of Octets

N e S G O G

ID Length

2

2

1

ID Length+1

SCARYRRAS 01 (2012-01-06)
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& 4-4 P2P ITH #&3%

No. of Octets
Intradomain Routeing Protocol Discriminator 1

Length Indicator

Version/Protocol ID Extension
ID Length
R|R|R]| PDU Type

Version

Reserved

Maximum Area Address

Source ID ID Length

Holding Time
PDU Length
Local Circuit ID
Variable Length Fields

1
1
1
1
1
1
1
Reserved/Circuit Type 1
D
2
2
1

MERT LA, P2P IH i 2407 Bty LAN IH AR, ANF#1E¥%AT Priority £
LAN ID £E%, 1M T —" Local Circuit ID FE, FonAHEE 1D,

® LSP ik

BEMOIRAIR SC LSP (Link State PDUs) ] FAC Hd MOIR A5 B . LSP 40 it
Level-1 LSP f1 Level-2 LSP. Level-1 LSP H Level-1 IS-IS 1%5i%, Level-2 LSP i
Level-2 IS-IS 4£31%, Level-1-2 IS-1S M tJ {51 L P Fh LSP.

P92 LSP A AH A oSk X, i 4-5 s
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FRPEREIA-TP 2%

4 IS-IS

& 4-5 Level-1/Level-2 LSP &3

No. of Octets

IntradomainRouteingProtocolDiscriminator

LengthIndicator

Version/Protocol IDExtension

IDLength

RIR|R PDU Type

Version

Reserved

MaximumAreaAddress

N = a 2 a A a a4 =

PDULength

RemainingLifetime

o

Length+2

SequencyNumber

Checksum

R ATT oL IS Type

Variable LengthFields

TR FEIIREDE

- OL (LSDB Overload) : i ##r&A7,
WE T AR EA ) LSP BARIESAEM Ly 1L, (B & AE v 1 2 2
H i AR o B % i 2 e e 3 5, e s th 88 7E3E1T SPF 1144
AT IX & B B Al &, ks S B EIER .
& 4-6 iz, RouterA %I RouterC 4 3C 1 RouterB #%, {HUTH RouterB )
OL {7 & 1, W] RouterA iA} RouterB 1] LSDB AN5E%%, ¥4k i &l it
RouterD. RouterE # % %5 RouterC, {HZ%| RouterB &l 19 & AN 52 5400

4-6 1L.SDB Overload ;==&

- -

S

RouterC
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FEERGIA-IP 2% th 4 1S-IS
- IS Type: 4:j LSP [ IS-IS 2%,
HHRF5 ] /& Level-1 i 4& Level-2 IS-IS (01 7~ Level-1, 11 £/~ Level-2) .
SNP #% 3
SNP (Sequence Number PDUs) 18 st Fiiih 4 sl 73 Zedfs 22 P (1) LSP ok [A]22 % LSDB
(Link-State DataBase) , A4S LSDB [H5¢#5[H .
SNP fu4f CSNP (Complete SNP, A/741*5#3) F1 PSNP (Partial SNP, {5374
SIS0 5 @A 4)h Level-1 CSNP. Level-2 CSNP. Level-1 PSNP il Level-2
PSNP.
CSNP 45 LSDB " JTA LSP (4 245 5L, A n] LLZEAH SRk 2 [8] R 55 LSDB ()
[0 . LB R0 2% F, CSNP Hi DIS jE K1k (A AL 10 7)) 5 7R
P RUBER L, CSNP JUFESE — IR SRR R IN A%
CSNP (R4 3CHs X B 4-7 s
4-7 Level-1/Level-2 CSNP &=
No. of Octets
Intradomain Routeing Protocol Discriminator | 1
Length Indicator 1
Version/Protocol ID Extension 1
ID Length 1
R|R|R| PDU Type 1
Version 1
Reserved 1
Maximum Area Address 1
PDU Length 2
Source ID ID Length+1
Start LSP ID ID Length+2
End LSP ID ID Length+2
Variable Length Fields
FEFBUNIRA R
- Source ID: it SNP #1115 % [¥) System ID,
- Start LSP ID: CSNP 3254~ LSP [ ID {H.
- End LSP ID: CSNP 43 d5eJi5—A~ LSP ¥ ID fH.
PSNP H B2 i 3 1) — N a2 AN LSP (75, B RS — K £~ LSP 347
W, KL LSDB A[FBEES, ] PSNP ki k4% 5 A% i i) LSP.
PSNP [ SChE X 4-8 fior.
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Huawei AR2200-S Z 714V % 2%
Rk -1P 4 4 1S-IS

[ 4-8 Level-1/Level-2 PSNP &%\
No. of Octets

Intradomain Routeing Protocol Discriminator | 1
Length Indicator 1
Version/Protocol ID Extension 1
ID Length 1
R|R|R| PDU Type 1
Version 1
Reserved 1
Maximum Area Address 1
PDU Length 2
Source ID ID Length+1
Variable Length Fields

® CLV

PDU AR KB4 /2 CLV (Code-Length-Value) —Jt#l. JA%=CanE 4-9
Ji7ne CLV tHFRA TLV (Type-Length-Value)

B 4-9 CLV &
No. of Octets
Code 1
Length 1
Value Length

AJE PDU BRI AL 2] CLV ANF . W15R 4-4 i,

% 4-4PDU £ EFNEEH) CLV ZFR

CLV Code | &%} FTRZFARY PDU 22
1 Area Addresses IIH. LSP
2 IS Neighbors (LSP) LSP
4 Partition Designated Level2 IS L2 LSP
6 IS Neighbors (MAC Address) LAN IIH
7 IS Neighbors (SNPA Address) LAN ITH
8 Padding ITH
9 LSP Entries SNP
SCRYRRAS 01 (2012-01-06) AT AR 5 B V)
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FEIE A -TP % 41S-IS
CLV Code | &#R FRRZFRY PDU 28
10 Authentication Information IIH. LSP. SNP
128 IP Internal Reachability Information LSP
129 Protocols Supported IIH. LSP
130 IP External Reachability Information L2 LSP
131 Inter-Domain Routing Protocol L2 LSP
Information
132 IP Interface Address IIH. LSP
Hrp, Code M 1 3] 10 ) CLV 7 ISO10589 i X (A7 2 FRAE ERPHIHD
HoAth JUFF CLV £E RFC1195 #1352 X
IS-IS X1,
W &t
N T SCFRFRURE ) 4% 2%, 1S-IS 7E % F3 N R H R 43 )2 45k . — AN KIN
Domain (3) " UL#E 2 A Z A Areas (XE) o — ki, ¥ Level-1 B 25368
XN, Level-2 B H#sHlE X E], Level-1-2 B H#EHE4E Level-1 F1 Level-2
B EH 2 1 A R
Level-1 ¥ 28
Level-1 % g8 S ot XN 8 e, e R 5 8 TR — X 48 Level-1 Fil Level-1-2 i
A E AR R R R —A> Level-1 B H#s L 57 4EH" Level-1 ) LSDB, 1% LSDB £,
ﬁﬁ&ﬁ%%ﬁﬁu,ﬁﬁEW%mﬁI%ké BT Level-1-2 % 125 .
Level-2 28
Level-2 %t 071 07 DXCIRR 2% tH, 7T ELS Level-2 s XY Level-1-2 1 H1#%
TERARfE R F, 44— Level-2 [#] LSDB, 1% LSDB £ 7 X I /8] f#) #% H1 15 &L -
P Level-2 2 (RIJERE Level-2 ABJ& G FR ) [ AR 41 Hees H AR B9, 471 5¢
FEANTRI DX A R) A, % FH 3 Level-2 200 (1) 4% tH 28 A0 IE S 1, DLORIEE T M
MIESLE . AT Level-2 il I th#s A B B4 5 X IRAM 1) % 48 A8 S 5 i S Bk
B fE .
Level-1-2 % Hi#s
[F] i) J& T Level-1 Al Level-2 [ AR N Level-1-2 # gy, AJ A5 Rl — X381
Level-1 fll Level-1-2 # HHA$ 1l Level-1 4FfH kR, ] DL HABX ) Level -2 F
Level-1-2 % tH#8 FE i Level-2 I4B)JE K R . Level-1 % th#s L AUE T Level-1-2 i
A e 2 A X 4
Level-1-2 # 23 4E 4" ¥4 LSDB, Level-1 [] LSDB T [X4® AN & 1, Level-2 1
LSDB T~ X 35 [R] %t
[RARTY:
BT B X349 Level-1 341 35 AT mARE X & . Level-2 347 352 9] 7T vA AL RALE
5 ERBRAE.
B 1905
X Level-1-2 # fi#s, w] figds 5 %%AXT%RLi Level-1 2R, H5H—
X g AT Level-2 (AR R o v DL I v AR N EE R 2 a1 sk B il 1 _E T g
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Huawei AR2200-S Z 414V i d1 2
Rk IR -TP 1% 41S-1S

FETIAT R, Wl Level-1 I8 1 L BEZE V. Level-1 MIAREER R, Level-2 8211
HEE#ET Level-2 A & .

W& 4-10 Fros i —ANE4T IS-IS WM I 4%, "5 OSPF )22 [X 35 /9 48 441 1 45 #4134
Lo #EA backbone X IRAN IS Areal T B 8, @EFEHEXIERP Level-1-2
% 2%

4-10 IS-IS $h#MEHIE—

W 4-11 Frosse IS-IS [ 54— Fhidn b et &l . BT &4 Level-1-2 Fl Level-2 # 4%
R T IS-IS HIE T Xk, EIX A hF, Level-2 / Level-1-2 285 (118 #5705l )& T4
R Ik, I B MRS DX 3 1 X 3

4-11 IS-1S #RIMEHE =

SCRYRRAS 01 (2012-01-06) oy A R = A, 1
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Huawei AR2200-S Z2 514\l % s
FEMERER-TP #% 1h 41S-1S

(1) smm
IS-IS #978-F M (Backbone) #5449 R & —MF 2 69 R 3K,

IXFh 2] W 7 RABARDLH 1S-IS 5 OSPF HIAI . 7€ OSPF H, X [6) ) 4% 75 22
Tk, WALER—NXIA AR SPF &3k, 11 I1S-IS ANig A& Level-1 i&
Level-2 %1, #KH SPF 532, 435l s i #4244 SPT (Shortest Path Tree)

bt
v

IS-IS BYM4E 2Ry

IS-IS K FF MR AN KM%, FRIED B BE AR ] 40y«
® ) JF¥EM: Ul Ethernet. Token-Ring 5%,
® P fLEEM: 41 PPP. HDLC %%,

%7+ NBMA (Non-Broadcast Multi-Access) M&%, U1 ATM, Xt HECE O, A
BNV ECE R P2P, IS-IS ANRELE /B2 sk E P2MP (Point to MultiPoint)

117,

DIS #ifAT &
TET FEM 2, IS-1S 75 ZEAE T AT 1 % s i 25—/ % il 28 4F 4 DIS (Designated
Intermediate System) .
Level-1 1 Level-2 [¥] DIS ;&40 E25 10, H 7 0] DUAASRIZMF) DIS 3E4% 6 EANF AL
e, DIS HLICHBUE B R HIgEIE A DIS. WAL e F B E B RS has i £ &, W
HH MAC Huhil e KIS Ry Sk . AR DIS v LUE [Rl— & B il ay, thnr g
AT ) % 28
5 OSPF [IANA] 15
® LN 0 Mk tL S5 DIS Hik%s;
®  CYHFIMIEK AN, FEREE N DIS A, IXAME e 2 ik b sl A B

DIS, JEAT IR A M . o s 5 e — 418 LSP vz it
FEIS-IS J &M, (] MBI IE - (i th 2% 2 RIS T AR R, WS
F19E DIS B i #s 2 [ ST AR R, X — 5 OSPF @A Wik 4-12 fix.
4-12 IS-IS T #&M B9 DIS FA4BIE X R
L1/L2 L1/L2
1
- = = = L1Adjacencies
- = = = L2Adjacencies
L1 DIS L2 DIS

DIS F kG T HifhT A (Pseudonodes) , FH i ifh T 5 LSP, HIsRfiiAE A
PR 285 | A R AL % 2
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Huawei AR2200-S Z 414V i d1 2

FEMERER-TP #% 1h 41S-1S

PR R PR R 2 1R — AN i, JFAE RSB A% . 7R IS-IS b, A1 AR
H DIS ) System ID Fl—ANH5 [ Circuit ID (4F 0 fA) A1

O RO DAL I 8 30 4, Al th ™ A2 0 LSP KRN 734k, ML R AL
I, 2R LSP Bt os i/, s SPF I BT AL .

(1 sszem
IS-IS S~ 3% W _E BT A7 ¢ 34 52 2 [ AR AR £ &, {2 LSDB 49 Bl 47 SRR 5 DIS RARIE,

IS-IS 4B Bk R BYEEAL

PG IBAT IS-IS 1A FH 28 0 A8 PSR SO B th Dl e 2 B2 1 S g 2 AR fE R R 71
ANRIZRAL R 255 L, 1S-IS HRE fa i 37 77 KOF A

® URBEHARE ISR

4-13 1B & LA M
RouterA RouterB

RouterC RouterD

RouterA. RouterB. RouterC Fl RouterD #[/2 Level-2 % H#%. RouterA #FinAZ
Mg, B 4-14 HLF1H RouterA 1 RouterB 237 4K fu 13 %, RouterA 5
RouterC F1 RouterD Z 748 & i £2 5 AR F]
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47
WU © HE B A AT A 7



Huawei AR2200-S Z2 514\l % s
FEMERER-TP #% 1h 41S-1S

B 4-14 I BB BE X REILIE

RouterA RouterB
Ethernet1/0/0 Ethernet1/0/0
R R
SYSid:1111.1111.1111 SYS id:2222.2222.2222
L2 LAN IIH
(sysid:1111.1111.1111 neighbor:null ) > |neighbor RouterA
L2 LAN IIH initialized
neighbor RouterB <( sys id:2222.2222.2222 neighbor:Router A )
established L2 LAN IIH
id:1111.1111.1111 neighbor:Router B
(sys| NeIghbor-Fouter >) neighbor RouterA
L2 LAN IIH established
-
L2 LAN IIH
>

RouterA | k3% Level-2 LAN IS-IS Hello PDU, RouterB Y AR 5, K H AR
RouterA 148 IRZASFRIUN Initial; X )5, RouterB F[FIE L2 LAN IIH i 3¢,
RouterA Y EiX 775 RouterA & RouterB A5 J51= ELK ITH R 305, RouterA T H
.5 RouterB (14 R EFRIH A Ups

DA HE 4%, T2 DIS, ArUAfEARE R R @V R G, M has SR
Hello % CIAIRg, TH3E47 DIS (€28, IIH R 3045 Priority 7B, Priority {f# K
(PR L 28 %) IR DIS. 5 RSEAR], #2110 MAC Hihb 3K gk 25 4
DIS.

®  P2P HEERALJE G R ML
7E P2P HERE b, QO QR INENIAE T # e . 70k 2-way F 3-way J7 K.
- 2-way J73\
B R W R 1S-1S Hello #R3C, w4 57 [in) AL AT i SR &R
- 3-way ;75\

M7 RO = YRR P2P (1) 1S-1S Hello PDU & Al fn e 2, ALl H#% 41
JER AT,

(0D stmm
2T IS-IS Z R 3B F A 45 A IS-IS = RIBFHb) 3 4T B i m b itit.
IS-IS 211 J5 ) 7. 40 s 9K 2R «
®  HA[Rl—Z R BIAH LK ths A4 G ] Be sl &l o
® X[ T Level-1 i th#s >R vl £k X 385 — 2L
® {EfF—ME.

SCRAFEA 01 (2012-01-06) LA I 1 13
WKL AT © HE A AAT IR 7



Huawei AR2200-S F A1 MV i H #%

FRPEREIA-TP 2%

4 IS-IS

IS-1S B9 LSP 32

R TP it 11 TS-IS 22 K R A — 3, A5 XU AN o] LLEE S AR e e &R . m) LU
TKs DA 4 AL A P2P 52100, 8257 P2P B A K &R o

T IS-IS & H s e B v 12 Erahil, IF Hag Rt 245 CLNP i H [, 1S-IS
LRI R ARMIERS TP HhETC G, (HAESZFRsIi, T HAE IP _LisqT 1S-1S, bl
B A T ) TP Huhk ). Wit OECE T IR, ABA BT A TP (1P 534 M
IP) 7E[A—MB, mihedE A8, AN—E 23 1P A .

EXRATE 1P IO, W7 ) 1P HhEASED 5 S RIR SC 4% 10 1P ikt
ER— M B L, AL AR R IR, XFE AT LARE G TP (AN TR M. W SR C e ) 2
W) Hello 0 SCANE TP HuhEAG A, ml il LLEE AR JEE R

® T P2P 4% 10, WJDATC 4% 10 ZE TP Ml A

® P FLUKIMIR N, 5 2R LUK UK P2P #5211, SR )54 AT DURCE 2 1 2% 1P
BELRI IR A

Bidtg
® ISP “iZ#t” (flooding)

LSP R 3CI) “3Z3t” F824—/ N 2 I AHAR S el 23 4 B 2 LSP J5, AR Hh#s
FLKE RIREM LSP 0L 1% 3 e R 1% 1% LSP (K10 thas s e AR, FRX B 0%
LSP {2 Z IR NI —Fh 75 X Tl IX R “yzut” , AN Z RN R — 5%
ZRA AT AHAAH A Y LSP /5 ., H{R%F LSDB H[F .

B> LSP #PAT LA O A 4 TIPS . FERR R &0 s P AR [ 28— A
LSP RS AP35 04 1, LU 2455 2R OB i) LSP I, S8 LSP ()@ 51 5 71—
LSP J@8l 5 (KAl BN 1o S K13 515 SRAE 0T LSP.

® LSP =AM R
IS-IS % Fh3al A (A BT 6 T Bl 45 7= 4 LSP, B R SifF &k — S8 () LSP:
- ZBJE Up B¢ Down
- IS-IS AHZ&H% 1T Up 8L Down
- 5L IP B A AR
- XA TP B R AR AR,
- IR T metric {H
- JAPE T
® CEIAL SR BI LSP (A e
1. BEErit LSP 22355 [ O LSDB 3 % FRic 4 flooding.
2. RILFN LSP BBk TYEZ LSP 8 Z AW .
3. ABJE R HGE IABARE .
® N i#e s DIS [F:b LSDB ¥ FEid f+

SCRAJA 01 (2012-01-06) B AR s 29
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FRPEREIA-TP 2%

4 IS-IS

B 4-15 [ AR EE fid iz

RouterA

i%i____

RouterB( DIS)

%7

RouterC

—

LSP

Router C.00-00

CSNP
Router A.00-00
Router B.00-00
Router B.01-00
Router C.00-00

PSNP
Router A.00-00

Router B.00-00
Router B.01-00

LSP
Router A.00-00
Router B.00-00
Router B.01-00

Y

BN B 2% RouterC B 58 & 1% Hello R, 512 Fsk b (11 2 2 V7 40
KF. GHESI ) RREEH AR R AR )

AR ARG, RouterC 254 LSP & N 888N, SRJ5% H Cff) LSP & i%
L

Level-1: 01-80-C2-00-00-14
Level-2: 01-80-C2-00-00-15
4 LT )48 Fe ke i 2112 LSP.

%M Bt ) DIS 230 1 RouterC ) LSP A% LSDB 1, f:454% CSNP i 3¢
SE I 2SI R I% CSNP 30, HEATIZME N LSDB [A]25 . CSNP #RC ) Ai%
B B 2 (5 A 10 7.

RouterC i F] DIS %K) CSNP # 3¢, %fHE i LSDB #ii 4, & i% PSNP
SCE Sk B AT 1) LSP.

DIS 2% PSNP & SCii K 5 A 2654 B[ LSP 34T LSDB [ A0 .

® DIS ) LSDB ¥ Fiid fi

DIS #ZC £ LSP, AERE A W R R M AFAE % o #7801 1% LSP, PR A K
e, OR3P A

FREL ) LSP P8k TAM LSP MOFFAI S, AUBHOTIIRSC, I AR
BRI

AR LSP @515 /NASH LSP (K751, sl 1) A S I A IX AR s LSP 4% 3C.

FANTH 5 A5, W LE%: Remaining Lifetime. #5 Y27 LSP [¥) Remaining
Lifetime /N A LSP ) Remaining Lifetime, &4 k3¢, 5 #EHr

SCRYRRAS 01 (2012-01-06)
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Huawei AR2200-S Z2 514\l % s
FEMERER-TP #% 1h 41S-1S

FEWZY; #7WE ) LSP [ Remaining Lifetime KT AXH1 LSP ) Remaining
Lifetime, #ft i Adig#% R IEAH LSP 430,

- HMANTF5 A Remaining Lifetime #RAH%E, ML Checksum. #5721 LSP
] Checksum K-J- A3 LSP [¥) Checksum, 5 ik 3¢, I #Edh W
7K HULRH) LSP #) Checksum /> A5t LSP ) Checksum, it [ Az 1 & 1%
A LSP 73

- HWATFS . Remaining Lifetime Fl Checksum #iAH%%, AL R AZH L .
®  P2P K A A A R

4-16 =B SR H R A ST

RouterA RouterB
== PPP ==
R R
LSP
Router A.00-00
PSNP
L B é Router A.00-00
Retransmission
times out
LSP Resend
Router A.00-00 response packet

PSNP
Router A.00-00

1. ARJERAREIAES I 5 B B AT R R RIS .
2. B IREESERAR RIS, B2 Aot k% CSNP 45 6. A XS 1) LSDB 4
CSNP #A R, WKi% PSNP i sk & HUAH M () LSP.
3. AHUEARJEIE K LSP K 2540 )& A 5 3l LSP HAL @i s, JFZEAFAR e Ki%
'] PSNP 1F A 2] LSP A o
4. WHAERZ I LSP HAL G2 I 23R I 5 38 B W BI6 i 2 325 1 PSNP i) SCAE kg v
2, WEHr %1% LSP,
(RARVT
& P2P 4434+ PSNP A P AR4E ) -
® 154 Ack A VAHIAILE]#) LSP.
® i RiFRPTE LSP.
® P2P [fJ LSDB 5 Fiikft
- IR LSP LA 415 5K, WPBHX AN B LSP /£ A\ A &) LSDB,
WL PSNP R ICEMIAB R LSP, o BRI X AN HT LSP KIE4 R T Kik
1% LSP 148 )= LAAREIAR o
- EWEI LSP LEARM K RS BN, W B B2 7 RAEAHL I LSP, AR5 1F
KT8 H C—A PSNP 3 SC/E A

- LRI LSP Jp 41 S FUAAH R, WILEH Remaining Lifetime, 57 #] LSP [
Remaining Lifetime /> J-AH LSP [1) Remaining Lifetime, PR EIfF) LSP 7 A
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Huawei AR2200-S Z2 514\l % s
FEMERER-TP #% 1h 41S-1S

LSDB H1 Ik 1% PSNP FOSCKHAEIL LSP, SRJ5H1% LSP RIELFR T Ki%i%
LSP 1148 fi LLAMP AR e s 45 W 2] LSP [#) Remaining Lifetime KT A<Hs LSP 1]
Remaining Lifetime, W B0 )7 RIEAHK LSP, SRJGEFREA T4 H D —
PSNP L 3CAF ik o

- FUEY LSP M4l LSP [1))7 515 Al Remaining Lifetime #8AH ], WJLLHZ
Checksum, #YF| LSP ] Checksum KF-AH LSP [1) Remaining Lifetime, JIPKf
e3¢ LSP £ N\ LSDB H1Jf &% PSNP KA AR IL LSP, SR J5#41% LSP
RIRLEBR T R1E 1% LSP AR Jm LAARIAR fa s 47U 2] LSP #) Checksum /N T ANl
LSP ] Remaining Lifetime, W E 450 77 RIEA T LSP, RJG5ERN 4 H
> PSNP #R SC/E M ik .

- AR LSP AIA M LSP #7415 . Remaining Lifetime FI Checksum #fiAH 7],
WA A2 AR S

4.4.2 1S-1S % {5Fn0% 3iE
ST S7HE VPN % 2, 0] LUBERAS 1S-IS R #55 — N8 22 1 VPN SZ4AH Sk,
AT DU B 2 A 1S-IS #2473 46 52 21> VPN 2431 .
® [S-IS R LER — G has b, T PARCE £ 1S-1S 524,
® [S-IS ZHFEFELER— VPN (B FAEAM ) Gl ZA 1S-IS #FE.

- DRV AMRER IS-IS BRSOG4 0, i SRR IZEREREAT 1P
PRBSURAE R R T — 28 1 o 3XFE, bl DLSEBL— & % e 24> 1S-IS #hilt
WA, ARl O,

- IS-IS Z L H [E—A RM B8 . IS-IS £ 524548 FH VPN ) RM % th 3% .
A VPN F 3 C M RM % R .

- IS-IS HEFRAEG) B 1] LLIE R SR 2 VPN, 4852 VPN )5, IS-IS SEfEst W@ Tix4
VPN, HESZFAFRE VPN WG Si4t, VPN BB, TS-IS HEFE8 R 45 M K5
T TR, R, IS-IS SR 2 BE AN £ S

Bt A RAR R A IS-IS PR T RE. WU'E T VPN Ja, VPN FrgbE s, BLA™
AR A AR VPN BLR 28 S S ARG Y, DRI BEAE VPN g ] IS-IS 34T
A, BT LU H] 1S-IS 22524l

X SCRF VPN B g, B4 IS-IS BEFEH#ES — M€ 0 VPN SEBIRIRIG. IXHE, B
A DN B R R 1R N HERE AR SR VPN S AR SC K .

H TS24 5 ) VPN Bl gidr, bl IS-IS (S HLA 2 70 1) a3 R I8 45 5 F N ) VPN,
DL SZER IS-IS (122 52461 o
fic & 1S-1S Z SLfIFN 2 JEFER), A DLUF A = I

®  QIFHE IS-IS 2 Sfilint, DAZRAEG g 1S-1S HEFEI SR E VPN 0 S 7r G g s v g b 4T
4858, JE LR S A CAEE I BERE G 2 8] —4> VPN L.

XF—AEg8x T VPN 1) IS-1S HEFE, Joykilil i #4782 25—~ VPN L.
Z /N IS-IS #EFE AT DAGR 2 3] [A]—A~ VPN L, X2 1S-1S ZHtfE.
THEAf S IS-IS 22 524 (K422 11 A 200 A IS-IS 465 AH IR ) VPN

455 7 VPN [ IS-IS #EFEMJE T VPN, FrLA24 VPN BERES, IS-IS HEFEtERE M

ANTF VPN [F A REAH BT
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FEMERER-TP #% 1h 41S-1S

4.4.3 1S-1S B HEiE

B B IERE TR Level-1-2 IS-1S ¥ AN AN Level-1 X3 DL M Level-2 X111 A5
KU 25 45 7€ 1 Level-1 [X 4,

THHFREAR, XN ) il Level-1 % s AT . BT 11 Level-2 Al Level-1-2
B PSR B — N IESE e T X 4. Level-1 X040 H R e 5 & T X AHZE, AFEF
Level-1 X2 [i] F:AAHIE

Level-1 X35 P 1% d 4 BUE I Level-1-2 1% #5145 Level-2 X8 /¢), I Level-1-2 %
H 28527 2 21K Level-1 B Hifs BBk Level-2 LSP, F7Z it LSP 25 HiAth Level-2 A1
Level-1-2 B¢ Hi#e. K, Level-1-2 Al Level-2 % FH 2% 50308 %54 1S-1S B 10 8% s
o B2, N THBOR NS BRI, ESEREN T, Level-2 B th#s 3+ A% H 240
TE 1 Level-1 XIS UL K X Ik 5% B A5 BOEHRES Level-1 Xk, XFE, Level-1 B H 2%
BT IEAR XIS 15 S, TRE S BOG A X I8z A1) B 1k JE vk 3 de A 1 %
R

Hffe BRI R, IS-1S $24E T ¥ thiziE Uifie . 18 7E Level-1-2 2% th#% g L ACL
(Access Control List) [ HHHEHS . Tag Frid 55070, FERFGAAF 0HE it ok, SEal
P HoAth Level-1 DX IR T DX A0 2 1%t 5 Bl R4S B STZEN Level-1 X3k,

4-17 BEHSIERGI

RouterA RouterC

Level-1 Level1-2 ¢
<

R cost 10 :
. =}
cost 10 cost 10 R :
' RouterE RouterF '
Level-2 Level-2 :

=2 cost 10

~———
R Area20
RouterB ROUterD
Level-1 Level-1-2

Areal0

® RouterA. RouterB. RouterC Fll RouterD [F]JE T ArealO X 1%, RouterA Fll RouterB
b Level-1 1% %%, RouterC f1 RouterD 4 Level-1-2 % %8,

® RouterE. RouterF [A])& T Area20 X1k, & Level-2 B H#5.

RouterA KI5k 25 RouterF, R 1A H12)V 1% 5 RouterA->RouterB->RouterD-
>RouterE->RouterF. [FhiX45E4 1K cost {4 10+10+10+10=40, {H{E RouterA [ 7%
F K% 3 RouterF MR SCIE M I 15 /. RouterA->RouterC->RouterE->RouterF, I cost
54 10+50+10=70, A& RouterA F| RouterF AL

Xt T RouterA JEAFIIEA XIS 1% i, Bt EUAAE AR DX R B A R0 SCHR A2 3
o AT Level-1-2 B i R Rk 27 i h A0 HH 25 00

23 HIAE Level-1-2 1% 2% RouterC 1 RouterD i fEM HBE .. T OHHOCIE BRI
%, KA/ RouterA->RouterB->RouterD->RouterE->RouterF, >4 RouterA ]
RouterF [1 &AL H .
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FRPEREIA-TP 2%

4 IS-IS

4.4.4 1S-1IS g3 5

I-SPF

PRC

LSP R &L

IS-IS PR e SIE o 1 $42 m i bh PR W SIOd B T A 7 ek v . (0

® [-SPF (Incremental SPF)
R AR SE S, AR M S SRR I, UR S2 SR RS RO
TR, AN AT s R A T B e v AR, AR T B R

® PRC (Partial Route Calculation)
ig%mﬁﬁ,%%%M%L%ﬁﬁi%%%ﬁﬁ,Rﬁﬁiﬁ%%%mﬁﬁﬁﬁ
T

® LSP Py ik
AL LSP 4 HoH i o

o M
S ] 4% 55— JCHE IR TR — AN [ R P T) o 20t SR S W) 4 A0 T2 (L2 A A 8 1 ) o
o, XA il A e IS8 B AR A, W28 I 2 T — UG ST IsF T 25 19
TE7= 42 LSP MIEAT SPF 451 IS i FH 313 b o 1) 4%

7£ 18010589 H5e XA ] Dijkstra HyLIEAT I v . MM — AT AR A
PRI, TP AR E U A R T Y AL THERTAG, S 2 8 CPU B
it S EEA W24 RSO

I-SPF o0t 7 IXANGEE, B 78— S 5 2 S Aoy midh, BRI SESZ 2R
(I s T e R B B R R AR SPT 5 SR M ATV S A R AT ), KB T
CPU [y I, ey T M A S %

PRC [ B 55 1-SPF AH[A], #R F O A A AR s AT B H 5. AFIAGZ, PRC A
g SV R4, T ARYE 1-SPF S H K SPT R B HT i i .

FERE S, AR, YRR Hi et o W2 1-SPF HHATJE 1K) SPT 572,
PRC 2 HUAL BN AAR 5 15 BRI BT A s angesd 1-SPF H 55 K SPT JFBcA 42
&, W) PRC H AL AL 115 B

Eb i —AN5 p A HE— N IS-IS #2111, NI 3] SPT /2 AAR[F), IXH) PRC H B H
EAT A OB, M4 CPU %,

PRC A1 I-SPF BeA-d FH vl LB 48 e Stk Re itk — D4t vy, e & JR dh SPF vk i ek,
ATl e a0 T A &,
[RRETE

HZ& G EZIY, 148 [-SPF = PRC £ 4 1S-IS %t it H g7 — F ik,

2 1S-IS W B = i FR A Ak 117 LSP B, an itk LSP LbANHL LSDB A AHM [#) LSP %2
B, WIHH LSDB ) LSP, - —ANe i 88 2 1% LSDB P & 5T LSP ¥ s 25,

LSP PRy HURE e odE TRy 2, 0B R I B A W B — A ERE A LEEHT 1) LSP
I, TEERHITFRZ AT, Sk TR B H 1 LSP F i 2%, itk LSDB i A e, X
Tty ARAEAR KR L _E 7T DA e A 190 2% [ S 2
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FRPEREIA-TP 2%

4 IS-IS

EREE R 2%

oSk T HT R, AR A A B e SRR I TR TR RR R, R AR A PR AL S
A P ZZAD 2 I 4% T LA R AN BB N 1), (R SR X AL LE B, i i B o
H CPU %t SPF Y fE5E I a Bh n] LGS b (1 SR J S A S REA T pRad i b, ST LA
e B A CPU

EHEEWT, — A IEWIBITI IS-1S M RFE M, KAKEIMSZS 1 JLRR D,

IS-IS AN AME AT % e V5T, BT DASE — KA R (R I () o] AR AR R L (=0 .
SR AR LU, R RE e I 2 A B VSR B R B i, TRD R B TA) 25 2 T 4 K
S K= CPU Bk

L5 SPF 4 HE I 28 AHIIE ST LSP AE i B I % o 7E IS-IS Bllrh, 24 LSP A e i)
PREVHINT, RGESMRIE R FF A N QU LSPo J5A (RS L A2 R FH 1B
I )2 K 2 I 2, ASBE R I ¥ A U SIORMIC CPU Y R 175 2. Ay ks LSP AE %,
SE I AR BT B R I A, AT LRI DG5S (an$z 11 Up/Down) PLIEMIN, i
PR L R SIE L . RIS, AR, R Re e I R TR BRI (A) 2 B sh e K, i
Ho ik B 5 CPU %5

4.4.5 I1S-1S R LR

IS-IS $EARIC SO AR AE R R I OL 1, RENS LTI 1) i e DL 5B S — e
Ao T ILS A [ 1R o e AN [ PR D 560, TR BB e B S H R, B kY
AT SEE

IS-IS 42 L SE RS RE AL I ke s (% i (AL G R E 1P BT8R ik D DLsEesl,
DRI FH P R AT SRR 55 A S PR i o P TR B i RO DL 56 4, AT it e BE AR A
S NS SR R LY S5 BE S PR S M D /1 o

4.4.6 IS-ISLSP YK &

2 1S-1S B R A R HOIR S PR SC PDU (Protocol Data Unit) HHI{E B H4X K
i, PAA— RG24 LSP 43 i % A

7£ RFC3786 1 }E, IS-IS Bl & ML SystemID , Jf42 Rzl IS-IS i LSP 3¢, 7FiX
W LSP 3T H 8 a1 4 A% L.

IS-IS LSP 43 7 stk vl i IS-1S % i s A= s £ 1) LSP 43 v, F k#5715 5 £ (1) 1S-1S
fi o

Kig
® UG A% (Originating System)
WG RS JE SEBRIsAT 1S-1S T % th s . ARVF—/N Sl 1S-IS R 2 AN 40l %
Hi#s—HFE KA LSP, 1fi “Originating System” F&IZHA “EIE” 1 1S-1S BEFE.
® R4 ID (Normal System-ID)
W R LIRS 1D,
® [ffn#&% ID (Additional System-ID)
FINRSE ID 2B B 00 . REANBIN R SE ID AR SCVFAE K 256 NS 1) el e
(1) LSP 73 Jro BEINZRSE ID FIEIE RS0 ID —HF, 7Rl s b ZmE—
® EfIRZ (Virtual System)
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FEMERER-TP #% 1h 41S-1S

HIFE AR ST 1D bR IR GE,  HIRZEIY i€ LSP 93 Fr o 3X485) Fy #E 3 LSP ID 45
IR 4¢ 1D
A3

IS-IS LSP %3 Fi i1 LSP ID ] LSP Number ‘7 BGHATHR R, XADFEMKE L 1 77,
I, —ANIS-IS MR 2 v =4 256 AN, HEAT IS AEA TR CIKRE 1497 I L REHY
AWDoY R AT DUA B 2 A5 B H .

FANZRG ID B —NRIARG, NI RGAES T AL 256 4~ LSP 43 Fro ik 38 i b
I ARG ID (R Z Al E S0 NEIRS) , IS-IS HEFE v 2 v A4 ) 13056 > LSP 43
Fro

PC B REAURGER ) Fr 9 ), 1S-IS 2RI AR Ge R A K] LSP 4R SCIVERE NI A, Tl

ANFRB ARG LSP iR iy, JFIE IR 2 () TLV Rty Ao 2% 4% R AU R G0 H 2

IS Alias ID TLV

RFC3786 H#lE T —FREZk N TLV: IS Alias ID TLV.,

% 4-51S Alias ID TLV
FRA

Type

i
T4

ax

TLV 2R, {4 24 7K 1S Alias ID TLV.,
TLV K E

System ID.

—_—

G| 4|
of | | ot | df

Length

—_—

System ID

—_—

Pseudonode
number

pseudonode number.

sub-TLVs
length

"
o

sub-TLVs length.

sub-TLVs 0 ~ 247 %5 sub-TLVs

TABLEMA TN, VB RGEREILR SN LSP 4> F, #4540 4 IS Alias ID TLV
KFRWIUG R G ME

BRI
IS-IS B F1 5 T LUAE P AR TIEAT LSP 4 iy e
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FRPEREIA-TP 2%

4 IS-IS

E 4-18 IS-ISLSP K R

=
L R
. RouterA1
R R %
RouterB RouterA .
N
R
RouterA2

® Mode-1 /73t:

FH T 25 b 038 40 1%t 28 AN SCRE LSP 43 B AR PR S 00

T, BIUASS 5D SPF 115, WM RS kAN LSP WAy T #1467
BRGNS B U, BIIRGE AN LSP W& R Uh RSN HERAS
o X, fEMZ B RS K S WG RGAHE LS a2 —FE M.
X IR T IBASLE 0 B R SRS T — Ak A . AR Z A,
IS-IS JoikiR0 Alias ID TLV, FrUUEBHLRS N LSP DRI G —AN 518 1S-IS K&
H RS .

JEFARGEN LSP h A5 A J5t LSP oo [A] R X s ik T overload bit. W14 47 Hoel
FEPER TLV, AR5,

NEFU R G T #Ea17 HATR s BB M W46 240, metric A NAHIR 15 WIUH RGP 5017
HIAR e SR 1 ERLR S, metric 204 0. IXAEBLIRUE T How i th 28 E3EAT 1% /i
TR, BILRFE S NYIE RER U A

ik 4-18 JIi7n, RouterB & ASCHR AP MRS HHAS, RouterA 3'# A mode-1 [157
¥, RouterAl Fll RouterA2 /& RouterA [KEEFLZR S, RouterA ¥ —#i0 % HA{E
JUJAN RouterA1 Al RouterA2 1] LSP #i 3CH 1] #h 3% . RouterB i £ RouterA,
RouterA1 1 RouterA2 [FJFSCI, A Xt = & AL 18 s, FEIEAT 150 1
hit% . A RouterA %] RouterAl il RouterA2 M JT44#EE 0, ATLL, RouterB |
RouterA )% i JF451E 5 RouterB F| RouterA1 &% Hi JF A4 AP AHEE .

Mode-2 J5 30

FIF P48 AT i s #SCFE LSP 70 Ry FERF VRS Ol AR, BAUARSA
255 1 SPF TH5E, 28 B AT e oh s A B AU R S A2 K LSP 6 B Js T 4146

£F Mode-2 520 F LAEI) IS-IS, wJ LRSI IS Alias ID TLV [{J N2, I AR
IS B (P AR o

il 4-18 iz, RouterB S HF7 ¥, RouterA % B 4 Mode-2 1173 ¥ &,
RouterA & —3# 43 B 1= BRI\ %] RouterA1 1 RouterA2 1) LSP R 3P i) 4k K i,
24 RouterB i3] RouterA1 F1 RouterA2 (1] LSP I, i#id IS Alias ID TLV &gt/ 114

VG R 55 RouterA, NI RouterAl, RouterA2 fff &AT I E EHHE N RouterA KI5
H

JEho

TV FERCE T WAl Mode, #8RI LUFAT B AT ATt Mode, RN ANSCRF2 47 B i
@5, AT Mode-1 IR SCHETEH T o
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R -TP % 418-18
% 4-6 Mode-1 #1 Mode-2 B LLEE
ZEHRX AR \EEER Mode-1 Mode-2
IS Alias ID Yes Yes
area Yes No
overload bit Yes Yes
IS NBR/IS EXTENDED NBR Yes No
% Yes Yes
ATT bits must 0 must 0
P bit must 0 must 0
AR
MCE S R RS, WRAEAE B T IO R IE R, RAESRMEE S 1S-1S. H
I, VIRRGSRIEKAE R R E R, A TG SRR R S LSP K
2
46 ™ [z
(1 sem

Jo R P& LR A A W6k E, BRES KR Y RSB E R Mode-1, &N HAbik & FikiR A,

HEUERCE 2 Y R R RS, AR5 1S-IS g AL akas SN . WL sEik 1S-IS
Hi KEAGE, 256 M GiER T, MECED Y RANEM RS, WHEE)T IS-IS 4
FTBLERCE AR, B DL,

4.4.7 1S-IS E18Rid

B BPR GRS PR SCVRAE 1S-1S Sl i BEFR S0 TP Mk iy 2R kAT 42741

BRI R W 58 T 1P MUk AT A A B, P BLIR I . ] ad G AR 2 )
AN GONANAS [ D SRIE] s 5 LN, i b, DARZ R i 8% 3847/ IS-IS %
Sl o

FHERCE S FE L EmPEACHR . Y cost-sytle i wide. wide-compatible B compatible I,
W RATAIIAN) 1P bk Ar g A %@ e, 1S-IS ¥ bR id In AN BRZATZR 1 TP n]ak (i
BUTLV e 3XFE, B BRI 2 BEE T SR AT 2 AN I 4

4.4.8 1S-1S Bh7SEH &KX

BATFNAAHHLE] (Dynamic Hostname Exchange Mechanism) 41247 IS-IS W i
AR T — R A4 2] System ID BRI 1) IR 55

IS-IS H - 4& ISO i CLNS (Connectionless Network Service) T i+ Izl B ML,
R AR B T R 1 ik 2 i 7y =X

LEVEAT SEE/AS e LA AT B T (138 4T IS-IS Wil fr g thas b, 75 F IS-IS A Al s i
IREBIE FEEAE SN, IS-IS S F e ey (IS) #REH i 12 7 F 7S b hlE 4] sl i
System ID KK/, BlUl: aaaa.ecee. 1234, XFpRRN L EH, 1 HA FHHEAL
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FRPEREIA-TP 2%

4 IS-IS

BN ENLA A BB L T 7 (RS IS-IS W25 (R e A By 5 LN o

IS-IS A ENLA S BAE LSP HH LL— B &AENA TLV (137 5) kA &4
LRI IE SR AR EHL4 S5 378 M () DIS SRR RS, IEF Ik fE Bl LSP LAF)
AFEHLAL TLV B KA 2.

7E AR2200-S fsEIirf, fHRE T IS-1S ZhA ENL AL (s thas, e A LSP iR
1l Dynamic Hostname TLV  (TLV type 137) , il S¢AH EHLA I KAtk 2.

HATHATEHLE TLV (137 5) WEMAED .
® Type: A THLLAZHAHG,

® Length: Value FEB MK,

® Value: 1~ 255 FWHITFRFH

TN TLV RN, ErTLIAAAET LSP AR AL & . ENLA EARE
7o BN ARAEAGE LSP I Al LAYRGE R S 5417 1% TLV, Bl ) th & n) DApoE /&
7 20§ 1% TLV, B HREGZ TLV N 27E A SR

ALY
L NNy
A B KA UCHL B, BIJEUCHAE System ID+NSEL, #5AN B UG fic I VT fid
System ID.
® AT NA AL
BNA T4 A BEAFAET Original LSP .
®  DIS ZhA& N4 1A
DIS Zh& N4 LE DIS F22E ) LSP ALy .
o AIEENAMIAL
NEENZIMAEH S THSTENL . LGN EERCER, hahSFENLREHEE
WA
o AT HIAIEE ST
A FN AR SCFICE 64 07K, WTLMENTBOK 255 F KN A
28 ™ 157 F
TELES T P, Ad ] EHLA L AE ] System ID £33 B0, WA S I012. BE LG8
Ji, MRS A L AE IS-IS MO BN, BRI S HAS K ENL, A& System
ID.
1E AR2200-S [ISEILH, FEHLA AT AL G B2 A LA Wi i 2 LA Wi A 3
Efe. 1E A =R T 2% System ID B4k LA WoR:
® R IS-IS AFJEIN, #4 IS-IS AFJE 1Y System ID B4 A THA . W Hi%48)JE R
DIS, U DIS ] System ID 9385 i 4 1% 4K fs 1180 725 EALA .
®  BUR IS-IS BEBCIR AR h ) LSP B, ¥ LSP ID i System ID 23 K A 1%
LSP ()i i 28 1 sh & LA .
® IR IS-IS BEHCIRASEUE FEM VRS BN, X TERE T 8h & BHLA A Hr) 1S 1)
LSP, 380078 Host Name #B¢, 1M IS FEUE /R A1) System ID 4045544
PZ ) IS-1S AR JE I 20 45 EHLA
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4.4.91S-1S = RIEFHH| (3-Way HandShake)
IS-IS PIMMAE i 3 sl S L, 5900 3 AR T-HLHI, SR THEE 2 i e

ISO 10589 111 IS-IS ) 2 Y4B T-HlLikl (2-Way Handshake) 1 J1] Hello R SC K4 37 AHAR
% 2 ) B ARG AR RE G R . UL A B ) i & K 1K) Hello R0, mlt e A 4 J
) Up IRAS, FETARE R R X PHLHIAEAE ] B E .

S RS A AE P45 S DL B R Y, G SRS I b 200 g 1) B [ IR 2SO Down,
M5 — SR BEEE R 7 I PR K Up, B R a2 [B)IE A& e LA $ K R« SPF 7ETHEL I
SAEH ) — 4B LIS, X S BRI B R 1 5 R AR AR B R AR ST AR
T PIRZS A Down HOHE R

= IRIB TR R T R A ) 5 B R SR AR . XRS50, % s A A
JRITE AR i 6 s OB B PR SO A B AT AR e ph s b 1 Up AR, Mo s a7 4T 4%

[FI, =R AL A 32 FLER A9 Circuit ID, $T8% 7 H B A HE 8 EL4F Circuit
ID B PRI 255 A A3 40K o

(1 sszem
BH LT, IS-IS f8,5. 3] 54454 F AT = k3B F 4. (RFC3373)

4.4.10 IS-IS GR

IS-ISGR (Graceful Restart) 54 T SLHA RN &, Wi 1S-IS M g, LAISCRE GR
Re JfE a SEMEROR (HA, High Availability) . RFC3847 & T IS-IS GR #HiE.

IS-IS & FhEEHCIRAS B th P30, i B[R] DX [ RE— & i th s A DR Fr g 42— 20
W& HAME R, Blse e —BUR IR S (LSDB)

s e A AE LR B, TR R R AT AAR R R, I TR RIS Hello
PRICH AL ESER . P ARJa g s B R, AT 2-way SRS OR R A, ABLEE
JA % H1 4% K] Hello SR SCIAR S SR AP RAT H O, IXFERR i R R R & s

(A1, A0 i A A2 ORT 9 LSP 4R, RE#h M A AR A B2 ik DXl ) 3L i
o DI P A AR 25 S 1 (O BE B RS i R REA T e el v B, AT i o v e
B i A B

T VA A BB T (AT AT B OR ZAS 5 B. (LSDB) |, B A8 7E - &5 Jm, 58
PTH FNAR (8] [F P 5 RS E B . RIE, IS-IS hillEANLL GR (Graceful Restart) J7 3
EE, WISEE IS-IS A fE k&, R m LSP Az it LSP, #FifrdeAN X 15| & SPF
THEL, SIS DX Ik ) % b 7 3 R P

IETF 1 Fg ok 1S-IS #HJ5€ 7 GR Bt (RFC3847) , Xf{iH FIB KA FIB
M ISUE S FREAT T ACFE, A BT R A R 3 R R R KT I

% R g e, s e SO AT AR B AT 2 R4 R 2 R Down 5, 1B
I EIFFR Up, XA FERERR Z AARJE KRR A 0% 2 15 0 K e 24 5 350 Hh g
Vi, ATAS s e B ) py H DL SR, sl S AR Sk B b 45 M I
PEMEIREG, NI S A FE KRR . GR A H AR S0 T vk LR iz i
I 7

IS-IS GR E A&

IS-IS GR i F£ Hi GR-Restarter Fll GR-Helper fit &5 5 .o
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® GR-Restarter
H% GR g /) JFREET GR I tHa% .
® GR-Helper

HT5Bh GR B H #8568 GR ZhREM R ah—"H 4 GR A I %5 . GR-Restarter
— € 24 GR-Helper IR /] .

L0 s5emm
AR2200-S R AE4E 4 Helper #5125, T AAEH Restarter #5925,

3 T 58 GR, IS-IS 5] Restart TLV (Type-Length-Value) F1 T1. T2, T3 ZH %5,

Restart TLV
Restart TLV J2 &7 IIH (IS-to-IS Hello PDUs) )3 (4™ 4> . ¥ IS-IS GR fE
JIH 5 th 2T TTH $5SCHEL 7 Restart TLV., Restart TLV H 55 1 PS4
S8 Hakosoks e 4-19 s
4-19 Restart TLV &=,
0 1 2 3 4 5 6 7
Type(211)
Length(1to 9)
Reserved | sA [ RA|RR
Remaining Time
Restarting Neighbor System ID
Restart TLV % B & CANEE 4-7 iR .
R 4-7 Restart TLV R FEEE X
FHRA KE BaX
Type 17 TLV 285, {2k 211 F£7542& Restart TLV .
Length 1y TLV HIKE.
RR 1 Lbdy 1 KAL (Restart Request) o B HH#s &K RR A7)
Hello i SCH F1l 540 i H Lk 2 Restarting/Starting, 1
KA OR B AT (1 IS-IS AB4% K R IR [B] CSNP 4] 3C
RA 1 Loy A N2 (Restart Acknowledgement) o 1 HH#5 A 3% 1]
RA EA71F) Hello R 3CH T 5 4B EAA ML E] T RR EAZH
L.
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FEMERGR-TP 2% 1h 41S-1S
FEA KE aX
SA 1 Lk FH A AT B G R AL (Suppress adjacency
advertisement) . JH &/ Starting 11 £ 115 R AR Jit $01 5
5HCOH KA E IR RN #, DUk i 2
Remaining | 2 517 AWERFFBERRA T E M ] SR 2 741, AL
Time oo 24 RA B, XAMEE BT,
Restarting | 6 777 (] )3 T J 8 5 S )26 S i FH 4 1Y) System 1D
Neighbor
System ID
ERT 8%
IS-IS ff) GR e P FErh, SIANT =A@ 8s, 205lhE T1. T2 M1 T3,
e TI
i 7 IS-IS GR FiPh ERE, RN E O SYEY—A T1 el 8%, 1F Level-1-2
By b, IR LN RES Level 4E—AN T1 @ N 8.
% GR Restarter £ &% RR EA7M TTH IR0, HED T E N 258 A B A 13
GR Helper [1)£17% Restart TLV H RA BAZL ITH SN BN, SEE T1 €
I 5 4k 4 3% 40 Restart TLV [ ITH #23C.
M B AR E S T1 @ I 2% ST 3 kI, BN T1 @48, T1 @ 2588 %
BN 3.
e T2
Level-1 fil Level-2 [ LSDB & 4E3—> T2 5E I 4%,
T2 j& KRG )2 LSDB [FP MBI, — Mo 60 75
e T3
N RGHE A T3 W48
T3 52 I #% AT BLE R D 58 i GR BT SRR S5 RN ]
T3 &I 2N R 7R GR 2RI
T3 I 2 IWIUGIE A 65535 b, (HAEWCRNA0fH IV (1) RA B ITH #C 5, BUE
2275 4%/ TTH 3L [F) Remaining time 7B H A 0 e /N o
T3 &I 2% - H T Restarting %45 o
IS-IS GR By i&#/1l

H T VIR, EAEH A S 1S-1S BRI GR IS FEFR A Restarting, FIB FRAR$F
AN, S T A R () GR W FEFRCh Starting, 34T FIB K 58T

"N 1fI 4> Restarting F1 Starting PFF 550 1 ] IS-IS GR I PE4H L4

IS-IS Restarting

IS-IS Restarting #3441 B 4-20 7.
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4-20 1S-1S Restarting 32

GR Restarter GR Helper
== —
R R
Active/standby /
switchover
Start T1, T2, IIH (Restart TLV, RR=1, RA=0, SA=0)
and T3 timers >

IIH (Restart TLV, RR=0, RA=1, SA=0)
Reset T3 timer |-

CSNP
Delete T1 timer |-
Delete T2 timer |« LSPs
Delete T3 timer and Flood LSPs »| Update the
Update the FIB table FIB table

1.  GR Restarter HH4THYXFJH )5, GR Restarter ZE4T U1 #4F:
® Ji4) T1. T2 Fl T3 i 4%,

® M E: KA 2 Restart TLV [ ITH 3¢, Hp RR 47, RA Fll SA i
38

2. GR Helper Y3 ITH LA G, AT A0 N 454F
® GR Helper 4EH720f5 X &R, JlFr 417 1K) Holdtime.

® [H[iX—MU 7 Restart TLV [ IIH #3C (RR PR, RA EAZ, Remaining time 5
MIRAE F] Holdtime A8 I INF 1] [AIBE D o

® 3% CSNP R CAIFTH LSP 1 L4 GR Restarter.
(RARTY:
® L&Ak L, AR SLIRR % CSNP,

® /£ LAN 4834 k., 2 DIS 894K F &% CSNP X, R € B eY-2 DIS, M4 LAN F 44
e sd B P A — A lE et 49 DIS.

% GR Helper A~32#F GR, i 20 Restart TLV, 4% 1% ) 1S-1S i FEACBE, =&
1 GR Restarter HJ48H: & o

3. GR Restarter #5220 J& 1) IIH RV SC (RRIGFR RA B , il T AabEE:
® [ T3 (1241 {E A L Remaining time FLi, HUILABNEER T3 HIH.
® (R ITBIAHIATR SCH CSNP R L2 )5, HUHIZE A1 T1 48,

® S iZFE LA W BIA AR SCFT CSNP #8030, T1 AT, k7 Restart
TLV 1) IH 2 3C. Wit T1 @R R EGE L B{E, GR Restarter 5l I T1 52 I
25, JABhIEw ) IS-1S AbFEm AL .
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FRPEREIA-TP 2%

4 IS-IS

IS-IS Starting

4. 34 GR Restarter JTf 1 LI T1 €M S3#HGH, CSNP #1335 20 HICR T IN
LSP 35, W LAY AT AR Fa #5e )ik 1 1R, BGH T2 €I 4%

5. T2 @4 #EUH, KIRA Level [ LSDB B4 A .
® IR Level 48, MWHBAMA SPF 4.

® UIRE Level-1-2 R4, L AW —A Level [ T2 €I 232 S HEUN . Wikp
/N Level B T2 e WS AM UGN, 84 fih& SPF v14, & WA —A Level )
T2 ¢ I 25 A
6. KRN T2 ENESESEUN S, GR Restarter U T3 2%, 351 FIB %#. GR
Restarter 1] DA HT A 45 )2 8 LSP vz vk, ZERRPFE e 2/ B S8 a4 i
LSP LIt AT PRI B

7.  ZIt, GR Restarter [£] IS-IS Restarting 2 FE45 4

I Starting % 7%, KABCA LR FIB K1, FrLl— 74 27 Starting 2 §iA1 5 211
SRER RN “Up” MIATEE SR H CRIAT ISR,  [FIINAT AR & fe 7E — B a) py F i A0
H O AR AR R AT . HLALPRISFER Restarting AN[F], HAKUIE 4-21 fios.

4-21 1S-IS Starting 1372

GR Restarter GR Helper
= =
R R
Starting

Start T2 timer for IIH (Restart TLV, RR=0, RA=0, SA=1)
various LSPDBs

Reestablish the adjacency relationship
Start T1 timer |

[IH (Restart TLV, RR=1, RA=0, SA=1)

[IH (Restart TLV, RR=0, RA=1, SA=0)

-t
CSNP
Delete T1 timer [*
. LSPs
Delete T2 timer |« )
Update the Flood LSPs »| Update the
FIB table FIB table

1. GR Restarter Starting Ji, BEATU1 1!
® %S LSDB [[A0 5 3) T2 I #s.
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4 IS-IS

48 ™ 1 R

10.

® KM% K IEEN Restart TLV [ ITH $73C, P RR 735K, SA A7 & 47,
RR 7R 7R AL Starting 56 B
SA 7B RN A5 B4R R AE R B SA AiE BRI TTH #5022y, —HIHA A 2
AR R R ) R AT
A JE 2451 Restart TLV (1) ITH $R3C, R4 28 th #4425 3 HF GR, @47 FAL#.
® I GR
TR R

TE KL LSP FEBUH A GR Restarter 284256 & MK, AT SPF i IBA
FEFN GR Restarter FHI% (4% 8%, EHRIWH] SA 73551 1H 4 1k,

® IS ¥FGR
A& 2% Restart TLV, HE AT GR Restarter 22 [A] 4336 & .
[A] 3. — AN Restart TLV [ ITH #7330, # AN IEH ) 1S-IS ALHEGFE . IXIF A
AT GR Restarter (4846 R I KA. 1E A F SR F, 84Kk —4 CSNP
.
A% RE VIG5, 820 F GR Restarter #5F140 G EEARE R R, 4
H—NEBEERZRBNE Up IRA& )5, GR Restarter A iZ3% 1158 T1 @ hf 8% .
7 T1 ENE58M 2 f5, GR Restarter & 1% RR BEA7. SA BAZH TH R,
LR E] RR BT AT SA BEALM IH 30, KIE— RRIEM. RA BT ITH i
SCAE AN, k% CSNP )30,
GR Restarter W 21|48 it /) TTH ARk SCHT CSNP 4R C LS, HUH T1 @i 85 .
WA R TTH S CSNP #)/3C, ST EE T1 Ehr#y, & RR B
SA EALH ITH #3C. Witk T1 @ A S H1H, GR Restarter 58 HIHUH T1 @ i)
2%, HENIEH ) IS-1S AL BRI FE 52 )il LSDB [A] 20 .
GR Restarter I %1 Helper ¥ii[f) CSNP LLj5, FF4A[H D LSDB.
A Level ] LSDB [F2b 52 /)5, GR Restarter BUH T2 & I 2% o
BT T2 e 2 #BUE UG, J53h SPF W&, EHA2 & LSP, Iz ik,
%Ik, GR Restarter [ IS-IS Starting i3 7258 ik

EICE RN 138%, B PE (Provider Edge) &M/ GR CANWHE %) N 7T,
Rl & P LS (Single point) ENGZE R M ZS IS0, 85 PE MRS, 503
T CEIFZER R S35 PE R4 614k E, WS T GR, WL
FH P 1R SR 45 B AEAS TR W 2 1) e ] S A B . LA B 4-22 BT
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Rk IR -TP 1% 41S-1S

Bl 4-22 GR EizEF ML PRI A

(1 38
JE PE2 L3r% NSF By # 53, & F atitsg I1S-IS GR #= LDP GR.

7€ PE I, N IS-IS 1 LDP GR ZEtpi¥, [AHf, 7E P %% L, [ 1S-IS. LDP GR %5
e PEs P B3 AN B IUR &0 fE

4.4.11 IS-IS Wide Metric

7 RFC3784 HHilsE, ¥ )G i1 Metire mJ DABC'E 2] 16777215, B HH Metric 1]k
4261412864,

FERTIMEE i, BE) Metric YE IR AL Tk RN, 4 T 32 IS-IS TE 51,
BT LAK T Wide-Metric.

EHLI 1SO10589 H, 210 R K HBEIRC & AH h 63 1) Metric. 1] 128 51 130 =
TLV 1E N8 i) TLV, I 2 5 TLV /B #5481 ) TLV.

PE{fifig 1S-1S Wide-Metric J&i, i 135 5 TLV fE 03 Y TLV, JEEH 22 5 TLV
VA 5t 20 fE A5 L TLV
® narrow R MEH ) TLV:
- IP Internal Reachability TLV: F 4453k Py (1934 5
- IP External Reachability TLV: HKHE A i8S 5 B .
- IS Neighbors TLV: HIR#EH4A a5
® wide #xUHEHM TLV:

- Extended IP Reachability TLV: HIKREH 7 A1) IP reachability TLV, #5717 i H {5
B, B R T BB TEE 4D, T LA sub TLV.

- IS Extended Neighbors TLV: K547 48 {5 S o
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FEIE A -TP % 41S-IS
(10 35m
wide AEX #9 IS-IS #= narrow FEX T 49 IS-IS RT ZMEAE, R EZ LB, HAMEEHEX, ik
W) % L FTAT 34wy 35 AR VT VAR IR S p 34 oy 35 K00 PP AT 4R .
F 4-8 FWFN A X BRI IEH TR
B\ & U X%
narrow narrow narrow
narrow-compatible narrow&wide narrow
compatible narrow&wide narrow&wide
wide-compatible narrow&wide wide
wide Wide wide
M E AR compatible IR, 23 1% 8 narrow LR wide #5540 ) K 2 — 105 B
(= |
DILEE
S cost-style &, 2-FEIS-ISHAEZN TR, ArA—TE2EH,
® N KL H narrow 28 Ak wide
Jioke et 128, 130 F12 5 TLV #5465 5, A4 135 F1 22 5 TLV #547 .
® IR ERA H wide AF K narrow
JRRH 135 A1 22 5 TLV #4005 5, 24kl 128, 130 Al 2 5 TLV #5417,
o U KM narrow/wide ZZ i narrow&wide
HEORIE R, 21k 128, 130, 2 %5 TLV F1 135 F1 22 5 TLV [AH#577.
ZH [ vz FH
®  {fi ] IS-IS TE (¥R, A5G ffGE 1S-IS Wide Metric.
©®  CYTTEEN A EIARICEFIERT, IS BE IS-IS Wide Metrico  (Z2 L IS-IS & B bx
RLREED)
4.4.12 IS-1S LDP B£%h

TEATAE LA RGN 4 h, S B R R ), i

ey

MO RS D)0 2) EHE

T IGP [UEAE LDP &G v 2 mise i, SEUHMK LSP T MIFR, Hilt) LSP I8 %A

ey, I LSP G k.
B8 4-23 ffizn, PE1-P1-P2-P3-PE2 Jy 145, PE1-P1-P4-P3-PE2 Jy #5055
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FRPEREIA-TP 2%

4 IS-IS

FHEROR AT, RN R DI B0 B . RIS B R
DIR| EREE, O RS B A T
(10 33m

sbds b b 32 %) ¢4 LSP £ Lable Switch Path 4945 5 ,

4-23 1S-IS LDP Bt &)

PE2

IEAE P1 AT P2 FACE LDP A1 IGP [F20ThfE, ReWs4n i & M A& 40 B % D) 4 2] 3 Bk i
S 14 A T B ]

fiftyi LDP [9]47] 40, o) B () — /N 772 LDP-IGP B2l, Bl IGP R =), HE
LDP 58, BIZEBTI LSP &AW S 2 1T, fREFEM LSP, ibjim4ke: & LSP i
R, BEEPN LSP @A, FHMEZ ) LSP.,

4-24 LDP-IGP Bt shik7s#0

Hold Hold
time out max cost

> Achi
@ 3
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4 IS-IS

B 4-24 AR (AR

1 R LIRS A Up.

2 %7 LDP 23R A Down.

3 RREEIIRAS Down.

4 K7 LDP 231 R& 4 Up.

5 %7~ LDP # A1k 8% Hold Down Timer # 1 o
6 %71~ Hold max cost Timer /.

RAHR

Init JRA: 42 LDP-IGP BEShIRATLER S
Holdtimeout JR&: JEfa4E LBERPIR A

Holddown AR7: S35 FMEPRA . 249 L 4L T Holddown IR, 307
Hello $i SCHIEBC R A% o

HoldMaxCost JR&: JEFa4 O A Al KITFAS PR
Achieve IRZS: J& LDP-IGP BB [N .

o &ML

ML OAT Init RESE, H LDP £1RA K Down, @19 E$2: 10 Up i1 &, W
IR 41T 2 HoldDown R4

MPLOALT Init RRESHS, H LDP 23RN Up, wide 10 Up R, 4%
RS SIER B Achieve R 7.

M$: M4bF Holdtimeout qRZSES, Wi 2|4#: 10 Down {HE, WHEIMTRESSITH
F| Init IR

ME4E T Holdtimeout ARZARS, 419 E] LDP Session Up &, N ITPIRES
T 3 Achieve R4

M 4L T HoldMaxCost ARZS N, Ui ik 1] LDP Session Up Wk, W% IR
ITF 3 Achieve IR .

ML AT HoldMaxCost JRARH, Wi G342 10 Down v &, WIFE: RS TER
2 Init I3

2% 1 4bT HoldMaxCost timer #B PR A,  H.E A 1 H] LDP Session UP ¥ &,
Nz DR IE# 3] Holdtimeout R 4%,

M4 T HoldDown ARZSHS,  Widli 3] LDP Session Down 74 &, NI#: FRZS
T2 3| Achieve R4

M$:4bF HoldDown JRAN, WS HIF: 1 Down W&, N FRETHE T
Init R

M2 4T HoldDown RZSHT, Wi 3] Hold Down Timer #EE Y B, W42 R
&1L 3 HoldMaxCost IR#4s .

ML AL Achieve IRASRS, anHlfc3] LDP Session Down ¥4 &, W4 LR AT
1% 2| HoldMaxCost JR& .

MBE AL T Achieve IR, 4R #1811 Down VH B, WIEE FRZEIT R 2] Init
R
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RRPEREIA-TP 2%

4 IS-IS

£H ) fiz FH

EE 4-23 (UL ZE R, MR RIDIN, RS LDP MY E N A8, AT BARC#E 1S-1S
LDP Btk 528 .

4.4.13 BFD for IS-1S

XA} 3% &K BFD (Bidirectional Forwarding Detection) J& /a1 “Hello” /%
FEARZ T, 'E 5 M PSR A0 A 4 A AL

W ARG EATZ AT N7 i R T A PR ARG AR ST, W R R
Ui ) A AT WA S (R RSUAR SC, JUTEA S 73X 2% B AT A8 ST X 1) 38 T 1) A8 70
T AERERAAER, O T AT, ARG A A N A A R T R

BFD %% 4 BFD f15)4 BFD.
[RARTY:

BFD 1% F] AuA7i24F (Local Discriminator ) #=iZs% 47124 ( Remote Discriminator) X 4~F —3t &
% 184 % A~ BFD &%
® i BFD

A BFD 2Rl ar 4T T L E BFD &iE S50, A5 7l B A bR UL FITZE bt
FRIRFFEE, SRIGF 1N K BFD &1 K,
® )74 BFD (445 BED for IPv4)

317 BFD 545 thitk X 30k BFD 2316 s, ha BFD H, AHibrii e
AR, AR IR B H P B 2 2113 2.

IS-IS Zh7& BFD J&4i BFD 41l i1 IS-IS Zha8 G0, A HHKEET THCE . = BFD £l
BB e, I BK R BRI AN IS-1S . IS-IS MEATAHR AR JE Down ALBE, PRI KA AR
AL F LSP {5 EURIEEAT 5 % e vh 5, AT S I el P R 8

WO, I1S-1S %8 &% Hello 1 SCHIIF TR BE 4 10 #hE, — 8ok 54548 i Down
BRI ] CRPAR R B4R I 1)) E k) Hello $RSCTRIMG T 3 f55 . £ AEAHAR % o 2 25t
) P VA W B AT S R R 1R Hello 33, K2R AR Far

S 24 R 21 408 e ) I ) e /N AP 2o H b T i L IR R PR 9 0% B TP O R
BN

XUl e A AS DN BED A A it ek BLAT R DL (AN AL i 1), e S e foer . RIE
(ZZRPZD PRI Al o

T & BFD W] DL & 2 R 2% i B TR RS 18] % o 4 BFD FEAN &4 1S-1S Pl A &
(] Hello AL, 12l A IS-1S WS S8 R A R BLAR 42 5 1t B ) e, 5 A i 3 401 1S-1S
TR R AR DG S B DU E e SRS R .

7S BFD
74 BFD £l 247 T LACE BFD iG585 T A0 E ARUFR RS FIZE S b i1
T4, SR AT 1Nk BFD ik @ik,
XFP 7 S BR E EE A R BFD 2 1f B AR T 2 F Tk, Sz RytE, mH AR
&I B e, Rl s T4 i A AR R e v AR R AR, BFD 1A
AeIE s TAF
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FRPEREIA-TP 2%

4 IS-IS

7S BFD

BT BFD 2515 1028 th % th il sh Al & BFD 437, BED for IPv4 £51f /2 IS-
IS 7F IPv4 418 Jit 3 7 1) IS fish o 28257117

B PR S SL T O AR FE DRI, ARPEARJE I TP B SSERY, R 6k 1 ) 2 B0 A 2
B CFEH O HEE, YR hEAE) 4545 BFD, BFD MRIER RIS H TS 24
BFD 4 BFD ¥ HA RiEE.

% i PR B RM (Routmg Management Module) >4 IS-IS $24it 5 BFD AT H [ FHK
HE%R IS-IS i@k RM id %1l BFD KZh A8t sli Mk BFD 231, [Fi BFD =44 B4l
1k RM f& 345 1S-1S.

BFD &g RYE S Slkk

® (% BFD 2xififf &1t
- SR EHARICE T OIS-IS AT HARE: O Ml RE T IS-IS.
- SR ARG E T 4R BFD Difgdf HATRE T #: 1 83 2ER 1) BFD for IPv4 ik,
- FRE T L EE BEFE R BED for IPv4 R,  HAHARE s AR IRES A Up (7
F& M R 24531 DIS 45K .
® (% BFD & ifffid 2
- P2P (%%

WAE BN BFD Ul 4 F)5, IS-1S ¥l RM BiEid &1 BFD A b H #4540 s
[a] )43 BFD <¥if.

R S
WAL B4 BFD £ 1f 045 1F H. DIS B4k 45 K5, IS-IS Hil ik RM Fiuid 41
BFD #fidk, DIS %iéﬁ%ﬂa%ﬁzwﬂ%ﬁ@zﬂﬁ& BFD 4ifi. #A& DIS [ & i
th#s 2 AN 7. BFD 23 o

JRE M 5 P2P £ AN [ FY 2

HART 4K A IS-IS [H]— W9 B b1 W] — 20 ) % Eh 2% 2 T RS TE AR 0 &, B
FEPTAA AR DIS B gs < M ST AR ¢ &, {HAE IS-1S BFD 28 |, H7E DIS
F14lE DIS 2 [8]## 37 BFD 43, A DIS Z [ ANJH3) BFD 431, 11 P2P W45 HHAEAR
Ja A 1

QR4 )X B T2 TR I A Level-1-2 (2848 fa, 46T &M IS-
IS £35EXX A Level 28 HIGIEE A BFD 434, {H7E P2P 4% 1S-1S H 4 fifzd—

/~ BFD £¥ifio
® il BFD 231 1444
- P2P M 4%

4 IS-IS 7E P2P W24 LRI BT AR AR WIT I (AF Up IRZ&) 5 B4R
Ja R L) TP WS A MIBR I, IIERAE Y. () BFD 231

RS
2 IS-IS 1B #E M &2 I 2870 | i@ T (AR R T JT (A Up IRZS) 5 AR S X
() 1P PSRRI, BR%) #E M 4% DIS ARSI, IR0 R [ BFD 231 .
EFE I EAHBREh A GIE BFD 25 (L & o 25 H] T 1S-IS BFD Ihfig )5, %8 Ak
HIFT A Up B DIS Up P21 #8506 N [F) BED 23 UE AR M B -
7E 1S-1S #EFE N LMl fE4 75074 BFD J5, iZHERE N T 82 1 1K) BFD 2318 #54k i
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FEMERER-TP #% 1h 41S-1S

(1 ssmm
W F IS-IS R 463 5 # BkARE, [S-IS BFD Rt IS-IS AR B 18] 64 3 kst 3434740,

® [ BFD £xi% Down $44
24 BFD Kl 3155 2% & A= & 37 4 Down FAFN, £xi8%1 RM. RM 3840 1S-1S
B UbARFE . IS-IS Wi WX AN SFAF FE 0 Hrdb AT i thvh &, SEEL M £ E IS . BFD for
IPv4 i 50 IS-1S Sk ke 5, 1S-1S H A H: 1Pv4 i .
AR HES Ay 54K % 283808 Level-1-2 I, 3 2 [ 5 AR B Level 237161
AL, LR IS-IS BN NANE Level 216, EXFHEN T, RM 211
FEARYEAH Y. Level AL AR

46 ™ 7 R

R
A =

THARIE IR E BFD, R B AHEERE B2 FHNELES.

BFD for IS-IS ] DA 8 /1 7 i A2 10 S L AC8

4-25 1S-IS BFD AR E

Router A Switch Router B

S

Primary path

—_— _—

Jic K

o (N 4-25 Fron{Ees % th A EATRE IS-1S JEATfE

® fifE4x ) BFD fiik.

® {F RouterA Fll RouterB [ fififit IS-IS BFD il AL .

IXFE, 24 RouterA Fll RouterB 2 [A] [P M i S i), BFD B Pstaar il 21) b 518 25 45
IS-IS #rif, IS-IS Down i i bk i 1) 42 1148 g I I BR AR e 06T 16 TP P SR, T firh

RTINS, [ SEHT LSP A1 Hfh 2 fw (Ul RouterB 4B i RouterC) 2 B e 2
RouterB H 5 LSP, SZEL T P &% 30 1 B PR K 84

4.4.14 1S-IS AME
IS-IS TAAIF A2 3 T~ P 48 22 A P R SR SE B — P 2 F- B, JE LA IS-IS 41’ 3C R 38 iniA
U B R SCHAT NS o 24 A b 5% P 42 A 20 e s 36 P 2 R 06 0 2R ) IS-1S 43¢, i
RIANE RS ANUCHELS, DB B 4R SCHEAT 5%, A3 AR 1 H 1.
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MRAEIR SRR, DAEAT UG A BL T =2

® [XIHIAIE
76 IS-IS BEFEMLE R E, %f Level-1 ff) CSNP. PSNP 11 LSP R SCHEATIAIE
® kI
76 1S-1S M FERL I FHC'E, XF Level-2 ) CSNP. PSNP 1 LSP # SCHEATIAIE
® H:ITIAIE
FEOME FACE, X Level-1 Al Level-2 [1] Hello i SCHEATIALE o
MRFARSCHIAIE T 2, AT R B =38
® WISCIAIE
R —FhfAT B 3, KRG E R MRS, xRN g g e et
L 2N TTe S NN T v
® MDS5 AIE
T I (W A AT MDS A JE AR, XA T R IR 2 Ak
® Keychian tAilE
T T T T T AR A 1) B R R R A dE AR T I 48 1 22 4 1k
IS-IS idid TLV B MRS B, TAUE TLV 1284845 10:
® Type
I1SO JE SCNUEHR ST IR AUE N 10, 15475,
® [Length
WIE TLV ERAKRE, 15795,
® Value
WIER AR N2, P s TR SRR AR 3, 1 ~ 254 5477,
7E Value H', AUERIZRAG 1470, HApkw X
0: CREAMIA
- 1 WISOAE
54: MDS5 AiE
255 5 IR E NE 7 X

WAEF S IR DL R«

® T IH 30, MHMVIERMRAAAER I, RIET e 2 r 8 AE .
® T Level-1 LSP 1 SNP 43¢, A PIIAUER MR A7 (E IS-IS #EFE T, BRI 2

A XA o
® XJT Level-2 LSP fll SNP ¢ 3¢, 18 A UE 20 LR AFAE IS-IS HERE T, RIFT 23
A % FH A

X IHINE, A RUR P Fh i

®  JOXAFNIE TLV FPAUEIRSC, AU iR SR BEAT A IER
®  RIXHHAUE TLV HIAIESR L, (EEA MO IR R SCA A TR & .

X1 XA A E, T LABCE D SNP AT LSP 73 JFIAdIE .
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FRPEREIA-TP 2%

4 IS-IS

£H 9 Joz

AR IE ) LSP 4R SCAT SNP e SCEBHE AT IAIE TLV, SR LSP i SCHT SNP i
SCHS AT INEAS 7 o

AHURIE R LSP g SCHEATGIE TLV, SR LSP #OCHAT NIRRT A A% SNP
OCHEFTUAE TLV, {HASGCE ) SNP 47 SCHEA TR 2 .

AHURIE R LSP g SCHEATGIE TLV, SR LSP #OCHATINIE A A% SNP
SCAEENNIE TLV, AR ) SNP R SCHHAT MR 7 .

A HURIE ) LSP 4 SCHT SNP e SCHEBHE T IAIE TLV, X2 [ LSP i SCF1 SNP $it
A AT INUEA £

& 4-26 &M HHY 1S-1S TAGIE
RouterA RouterB RouterC

i i

® &

RouterD RouterE

Pl 2K

LER—M 2 Gl s, AicE B DGR M, A 8T 1S-1S 48 .
WIRZ G SRR — AN, IBAH T RIS Level-1 LSDB figf%5¢4x [
A, AU X I IE L B e 4 A A

WRZ G & S Level-2 28, B4 K4 TARIEEA1 Level-2 LSDB g% 5¢
ARG, W ZI0RE s E AR I s A A AL

4.5 KiE 5 fElE 75

¥ N

RiE | BB

TLV TLV (type-length-value) o TLV 477 e —Fimali, 4RI R

YT FRA CLV %l (code-length-value)
T-Type: KHIARIFE & AR ZEA

L-Length: Value 35 ff) 3N

V-Value: A TLV WSEZPr N2, eE LM

TLV it sl Al VLD,  fn RARRE Iy 9 PRI S RE, R Aa G o
(K TLV 288, e RIUZAE PR 2SN 23 1) )7 SR IR AR SC P 75 222k
IfE R
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RFPERIR-IP #% 1 41S-1S
RiE | BB
LSP FEBIR S TN EIE .9 (Link State Protocol Data Unit) , FSRAE X 38 4% %
BRI SR, AT — NS hS A E R IS A E. P 1P Ay
S ERES. XIMLAESE. LSP ) APIFl: Level-1 LSP Al Level-2 LSP,
— AN AR A ) Level P24 HI =42 —A LSP (W% 1) &
CSNP | 4755 pisl i .96 (Complete Sequence Numbers Protocol Data Unit)
CFEEE R A5, T4 R EdE 2. 73 Level ik, 43 Level
FEHT o
DIS feEH &S (Designated Intermediate System)
Pseud | fh4f s (Pseudonodes) &/ RESMRISE i, TAERL LI ER BHAS, ) 4B I 2545
onodes | FLEh 4, sl H1 DIS =42, FIT 16 W9 28 v 1R T A 1% ph e A BB R A S AR 4 G
/?\ o
PE PefitRii% (Provider Edge Router)
CE P % (Customer edge router)
NSR | LIt (Non-Stop Routing)
HeBRTE
RRRIE EIL LR 32 FR
IS-IS Intermediate System-Intermediate | H[i) R 2|0 RS
System
IGP Interior Gateway Protocol P IR G P
LSP Link State Protocol Data Unit BRSPS T
CSNP Complete Sequence Numbers A7 55 BB T
Protocol Data Unit
SNP Sequence Number PDU JFA 4R S
DIS Designated Intermediate System BEHH RS
TLV Type-Length-Value A A K - =0
SPF Shortest Path First o R B R AR S
MI Multiple Instance % S
MT Multi-topology EZED
Local-MT Local Multicast-Topology ZNEURAERTEZEE ]
URT Unicast Routing Table P R
MIGP IGP Routing Table for Multicast | 4147 N5 ¢ e R (1R
BEARRALTHD
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FEPERTIA-IP 2 41S-1S
YRR IE EI LR 3 &R
Shortcut IGP-Shortcut (Auto 1 2 % 3 4 S K TE-Tunnel
(AA) Announcement)
Advertise IGP-Advertise (Forwarding B R AR ARSI TE-Tunnel
(FA) Adjacency)
GR Graceful Restart PUAEE )
BGP Border Gateway Protocol G IR
RM Routing Management P B
VPN Virtual Private Networks ML M
BFD Bidirectional Forwarding R ) e AT DN
Detection
MPLS Multiprotocol Label Switching Z PR AT
CSPF Constraint-based Shortest Path T2 o) B LS EH AR S
First
TE Traffic Engineering T TR
LDP Lable Distribution Protocol B2 53 M
LSP Lable Switched Path PREEAT St A%
SNMP Simple Network Management i L 0 2% A HR Bl
Protocol
MIB Management Information Base EHE B
PE Provider Edge 1E 5 IR AR
CE Customers Edge 10 5t % 2%
RIB Routing Information Base % H A
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E;CEPF

XTARE

5.1 /44

5.2 ZHEFRUER ML
5.3 A 3RAFPE

5.4 R IA

5.5 M

5.6 RiE L kit
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FEPEREIA-TP 2%

5 OSPF

5.1 9%
EX
Ly

OSPF (Open Shortest Path First) & IETF 2023 T A 11— T8 TR 110 A 358 9 S 1L
(Interior Gateway Protocol)

H fir&r % 1Pva sl FH 1712 OSPF Version 2 (RFC2328) 5 %1%} IPve il fdi ] OSPF
Version 3 (RFC2740) . AL riE ) OSPF WA ki W13 4 OSPF Version 2.

7 OSPF HELHT, M4 724 RIP (Routing Information Protocol) 1 4y A 745 % 5 )
W

I RIP S5k T B R R RSB s, AP Se s B iR i vl P22 55 )
AL, P LAE T OSPF HUAX.

OSPF 1E N EEFHEHCRAS ML, e ok RIP I 114 2 . thsh, OSPF ik
PLR A A

® OSPF KM Z LA IC, XFEH AT LAk H e ANIZ 4T OSPF B4 (1 71 4H
® OSPF I(FFLRAL AR (CIDR)

®  OSPF SCREX AU % eHEAT S 483 40 .

®  OSPF CRHRICIN

H1 - OSPF HATLL EALHY, {445 OSPF 1A P75 1) A 8 I S P i R4 32 I T2 A

5.2 SEEREFTHIN

AFFPE RIS 2 TR T .

5 ik gk

RFC1587 This document describes a new optional type of | -
OSPF area, somewhat humorously referred to as
a "not-so-stubby" area (or NSSA). NSSAs are
similar to the existing OSPF stub area
configuration option but have the additional
capability of importing AS external routes in a
limited fashion.

RFC1765 Proper operation of the OSPF protocol requires % RFC H

that all OSPF routers maintain an identical copy | Experimental, F
of the OSPF link-state database. However, when | Standard.

the size of the link-state database becomes very
large, some routers may be unable to keep the
entire database due to resource shortages; we term

this "database overflow".
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5 OSPF

3t

g

i

RFC2328

This memo documents version 2 of the OSPF
protocol. OSPF is a link-state routing protocol.

RFC2370

This memo defines enhancements to the OSPF
protocol to support a new class of link-state
advertisements (LSA) called Opaque LSAs.
Opaque LSAs provide a generalized mechanism
to allow for the future extensibility of OSPF.

RFC3137

This memo describes a backward-compatible
technique that may be used by OSPF (Open
Shortest Path First) implementations to advertise
unavailability to forward transit traffic or to lower
the preference level for the paths through such a
router.

i% RFC &
Informational,
Standard.

Ik

RFC3623

This memo documents an enhancement to the
OSPF routing protocol, whereby an OSPF router
can stay on the forwarding path even as its OSPF
software is restarted.

RFC3630

This document describes extensions to the OSPF
protocol version 2 to support intra-area Traffic
Engineering (TE), using Opaque Link State
Advertisements.

RFC3682

The use of a packet's Time to Live (TTL) (IPv4)
or Hop Limit (IPv6) to protect a protocol stack
from CPU-utilization based attacks has been
proposed in many settings.

% RFC iy
Experimental,
Standard.

Ik

RFC3906

This document describes how conventional hop-
by-hop link-state routing protocols interact with
new Traffic Engineering capabilities to create
Interior Gateway Protocol (IGP) shortcuts.

RFC4576

This document specifies the necessary procedure,
using one of the options bits in the LSA (Link State
Advertisements) to indicate that an LSA has
already been forwarded by a PE and should be
ignored by any other PEs that see it.

RFC4577

This document extends that specification by
allowing the routing protocol on the PE/CE

interface to be the Open Shortest Path First

(OSPF) protocol.
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3t ik i

RFC4750 This memo defines a portion of the Management | -
Information Base (MIB) for use with network
management protocols in TCP/IP-based internets.
In particular, it defines objects for managing
version 2 of the Open Shortest Path First Routing
Protocol. Version 2 of the OSPF protocol is
specific to the IPv4 address family.

5.3 AI K15

H M IT
To s HAB P T FIRL A o
License X ¥
Toim 345 License W], BIAT3RIGZ4 M AR S -
RR 7 37 5
AR2200-S SCFEFZEF LI ARAS U0 T
fal KRR A
AR2200-S V200R001CO1
5.4 [RIEH A
5.4.1 OSPF &aH
OSPF i 2EA LR 4R
® OSPF {8 HiA KRG Ko 2 = S i — A s 2 AN X3,
® OSPF ilit LSA (Link State Advertisement) [{JEZ R AT i .
®  OSPF {KHEAE OSPF [X 35k iy %4 14 o #85% [7] A2 . OSPF i SCRA 2% A5 B I 4E— .
®  OSPF i SCHEEEAE IP T, o] LR A SRR s AL 375 11 B U .
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LSA &

FEMEREIA-TP % 5 OSPF
OSPF JR3C A
% 5-1 OSPF R 308
$RcAR RIC1ERA
Hello ¢ JAWIE R, FR R DUR4E+HE OSPF 4B)EC &

packet)

DD ¢ 3 (Database Description

iR A LSDB 25 5, T & h st

packet)

LSR #x % (Link State Request

FHF 67 1 =R il 1) LSA

% th 28 JUHLE OSPF A1 i XU A8 4 DD )30 )5
A 7 R H LSR 3o

packet)

LSU ## % (Link State Update

FF Tt U5 BRIt 221 LSA.

LSAck -3 (Link State
Acknowledgment packet)

FHSRAT 3 (1) LSA ZEATHIA -

%% 5-2 OSPF LSA ZE!

LSA 3%

LSA 1£H

Router-LSA (Typel)

BN ARl ey A, IR T A BRI S AT
B, AR B R RS I DXk A 4

Network-LSA (Type2)

H1 DR P2, FlEA M BRI BEHOCIRAS,  7E DR P 11X 5%
AL A .

Network-summary-LSA
(Type3)

H ABR J742, R DX 35l 9 BEAN I B i e, Ol 45 R
A B LSA #J3F Totally STUB BY, NSSA [X 3,

ASBR-summary-LSA
(Typed)

Hi ABR 7=/E, HiiR%) ASBR Wik, WH451% ASBR il
A DX 3 1 HoAth X 45

AS-external-LSA (Type5)

i1 ASBR 7245, #iikF] AS #Mg t, WS BT X
I (BT STUB X381 NSSA [X1k) .

NSSA LSA (Type7)

H ASBR 7742, HiIATI AS AMEHIEE HH, {NAE NSSA X
WA AL

Opaque LSA (Type9/
Typel0/Typell)

Opaque LSA $&fEH T OSPF (14 i AL . A

® Type9 LSA {4 LI /E M BEE I WAL #E . FH T3
GR ff] Grace LSA #lis& Type9 LSA f—7f .

® TypelO LSA 7EX I NMERE. T 3Z+F TE ¥ LSA it
& Typel0 LSA [f]—Fl,

® Typell LSA {E FIIAIRNALAE,  H AridaAT S fe N i)
Blr
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FEMERGR-TP B 1h 5 OSPF

B R RE
OSPF B v I (1 o 45 2520 I 5-1 TR

5-1 HH 2SR

-
N _——- - -

—
Internal Router ) Backbone Router

_S~_—_--

%% 5-3 OSPF By se %8

B SR aeX

X35 P i A% (Internal TR A T 2 10 e T [R)—A OSPF [X 3k,
Router)

X Jek i 7 FH #y ABR 2R s o] LRI 8 AN BL_E R X, (R —AS
(Area Border Router) AR T X 3

ABR HIRGERZ A T DR T X, 23 T I
R R DU HER:, BRI DU L IER: .

T H4F (Backbone BRH AR B MR LR TR T X

Router) AT ABR AL T Avea0 [Py FbES 1 28 HS R T 1B o
e

VA B 500 Pk 5% ASBR | 5 H Al AS A8 Hik b2 AL 8% 228K 4 ASBR.

(AS Boundary Router) ASBR FEAR—E AT AS (M5, Bl B & K 35k %

2%, WrEERE ABR. HE-—% OSPF B H#s5IA T AME
B REE, el ASBR.

OSPF 3R

AS DX AR DI ] E AR TR 2 AS BB M2 2549, AS AR B IR T W i e
TEFER) AS DA H Bk iR i . OSPF K5 | A1) AS 4MEE% tH 934 Typel 1 Type2 ¥
K

I<Lo
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5 OSPF

R 5-4 PR B R BRI S T i d 2R

% 5-4 OSPF & ZEAY

LR ‘BX

Intra Area DX P 2% FH

Inter Area DX Al 71 2% FH

S RAMIER HH (Typel XK I AR R L8, P DAV R A % Hh
External) ITAE 5 BIR RGN B IR B8 (TR 2 A0 24 10, JF HLA

OSPF H & i i 1 -4 HA T Lo k.

FUSH - SRHMR I 1 (VT B =A% 1 o 2UAH N (1) ASBR (1)
JFAH+ASBR 21 1 H bk R H4 .

9 RN (Type2

External)

IXE % P AT B LRASAIG, T LA OSPF s A
ASBR 2| HiG RA L AMATFES I K TE R RGEZ N
Fi5 ASBR [ FF45

JrLA, OSPF THH % A5 I 2% 18 ASBR 2| ¥R R4t
ZANITEEY, BR RS RANR I th ) FFA=ASBR F11%
% i H Ak TR

Xig 3R
% 5-5 OSPF [X g 28
Xi2Ea 3!
Totally Stub Area FVF ABR KA Type3 B8 M1, AN SV 6 R G0N %t Al
DX ) B
Stub Area H1 Totally Stub D8RI AN [F] 7512 XI5 A0 VF DX 38 26 H
NSSA Area A1 Stub XA AN [RIFE T2 X A8 AV BB RGNS I LN,
1 ASBR & A Type 7 LSA il 7 25 A X
Totally NSSA Area | Fl NSSA DX [¥) A [\ 75 T 1% D IAS 70V DX 35k A] 2% £
OSPF S FFHI M5 25
OSPF MR EE K Z VR, B 45y Wk 5-6 gl PUFPERL.
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% 5-6 OSPF [ 4& 258!

LS

BX

I R (Broadcast)

BRI 2 Ethernet. FDDI I, #4150 F, OSPFE A

A W #8570 7 Broadcast.

TEZRTL ) 2%

® EH LIHFE I K% Hello 30, LSU R CHT LSAck R
. Horr, 224.0.0.5 FIZHFEHLIE A OSPF % tH 2T e 1P
HREHNE; 224.0.0.6 FIZ1HEH4E ) OSPF DR TS 1P 21
ETSE IR |

® UL HikIER Ki% DD ) ICH LSR R0,

NBMA 2% (Non-
broadcast multiple
access)

B Z IS ATM I, S50, OSPF WACh M 452571
& NBMA.

FEIZR N5, DU T R 6 ViR 3C (Hello $i 3¢
DD #R3C. LSRR, LSU 4R LSAck 30 .

MEZ 5 P2M KA
(Point-to-Multipoint)

VO FIBERS 2 DI A5 1A 72 Point-to-Multipoint 2%
Mo RBN 2 R 20 b A PR W0 2 S A iR T BE S . A
PR AR AR Y NBMA B508 #1812 51 M 44

LEZTA W 25
o DAIFEIER (224.0.0.5) ik Hello $#3C;

® DIgR A A 2 oA BRS¢ (DD 3¢, LSR # .
LSU #C. LSAck #R30) .

SE AT P2P KA
(point-to-point)

Mk A UE PPP. HDLC 1 LAPB B, 5415 T,
OSPF A A M 242571 )& P2P,

FEZRMM g, DR (224.0.0.5) KXW
(Hello ## 3¢ DD #23¢. LSR 3. LSU 4. LSAck i
) .

Stub X5

Stub D& — S8R E B X, Stub X ABR AMEREEATHRICE 1 B 6 R G HMT
HT,  AEIK S I it rh o (0 2 S DAL B e 5 B0 IR R A 2 Kb

Stub X3 — Bl rTIE I EC B TE, AR FA R EEA DA A HC B Ao HOR YL
Stub XA F HIRRGIL S, ZIRLEHAT 4> ABR (AR FE T X5,

A PRAER] F 6 RGN AR THATE, %Xk ABR R A — 2 it i, IR Ry
Stub X H P F HARARE ABR B ids.

P E. Stub DX 75 203 & T A1 LA

® T IXIAAENLE M Stub XK.
®  IIREDRE A X IAC B Stub XK, %X IR R BT AT i A A EE G L STUB [X

E

®  Stub XN ANREFAE ASBR, Rl IR RGEAER IR AN BEAEA DS A A4 45k
® EIERARET L Stub X,
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FEMERER-TP #% 1h 5 OSPF
OSPF 3R 3CIAME
OSPF SZFi R CIIEThfE, KA EIAE N OSPF R CA GERI, 75 WK ASBE IE 3 2 ar
LB

AR2200-S SZHF AR IR IET7 2

®  XIRIGIE T

® Pk

AR2200-S 3 FF I BAER A 4% 0 VLA R 4324 null, simple. MDS LA & HMAC-MDS.
PR IAE 7 SERAFAES, R Sl B D 3E 7 30

OSPF iEHES
% IR A R TR HAA AR AT 28 th 5 BER A —le,  FURA — 45 % th 2 e X 3l
WIS, WL B S B, TR B R RS, 42 i Eh 2 IR PR B
OSPF A Witk th 2 & 77

® ABR XS

ABR [n) He X380 I A7 BN, BARY Bk 7 A2 i Type3 LSA. Uiz X 38 A7
FE—SEE L2 B, AT DU iy 2R X LIRS I BOR A i — AN B, X FE ABR
HRZE—FBETGM LSA, Frf)E T Af e MR G W BLE FI1 LSA KA bk
BRI H 22
® ASBR B4

BB SN R GG, WA h2% 2 AV RGO TS 88 ASBR, x5 N1
T MBS I ) TypeS LSA M TH Ao MBL'E T NSSA X, EEXI5| A1
G hEVE T N 1 Type7 LSA #1758 5.

WUR A H % H #5 BE /2 ASBR Mg ABR, WIXTH Type7 LSA ¥4k /&) Type5 LSA it

AT B A KLHL,
OSPF SR & A
B B ph RS H (ML RS #02 0 (B . 2486 S TERSHRUCIC [ 6 phy N, gt T DL
S48 B AT IR SO 5

OSPF 45 it ph 30 3 I T 1 P A 100

® Xl ik s (ABR) KA Type3 644 Summary LSA, HK{R S XA & H
A AT X I RS

® [HHMAGILAH LY (ASBR) KA Types #M#E4 ASE LSA, k¥ Type7 4Mi
B4 NSSA LSA, FIRIEST HIG RS (AS) W H 2817 [ REIMR I K

% H A IO RE A UL AC IR R, gl ) DO e ey i AT RS K. T OSPF B 1)
PO, Type3 S48 % H1 AR SE S T Type5/7 B i

OSPF G it e K 5 A Jst 2

®  OSPF & A BARAMUH DN, 4 GEMS R AT BRAT 5 1 LSA.

® UjI'f OSPF M UL kA T B it LSA, FBAMNTE2 ) How i 2 & AT (AR [7)
RV B o B E T E SN AN TR S LB i H 3 AT (A [R) AL 1 54 %
LSA, {HEEPEH A7 A% MY LSA.

SCRAFEA 01 (2012-01-06) LA I 1 85
WKL AT © HE A AAT IR 7



Huawei AR2200-S 41 4l i#% 1 2%
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®  SREEAT i i AR AT W AR EEHO T e B, IR AU H A REJE A OSPF i
A N R i, BIASZASHERE OSPF 2% > 2K o DX R Al 2 i e ) 11 2
THR IR AN A, 1A OSPF i d sk (1% i 1) & — BEARR [n] T 3lN .  ASBE
AR FARSTIRA I e (1 2K

AN [ DIl 3 B o AT S W A1 5-7 i

= 5-7 TR XS R R & B% H A& A0 R

Xigsa

R ERER AT RN

WA X 4k

A TEOL T, il OSPF X3k ) OSPF % f 2% /& AN 23 7= A il
A, R E A A % .

>0 0 2% v i 2 B g T ol At B R R R PR AR I, B S L ZR0RS
B i B BN OSPF H YRS SEIL 2 7E ASBR _|F
il A AT, AR B . BLE SRS, B AR S
FEE ANV ASELSA (Type5 LSA) , I HiB 5 #/#4> OSPF
HiaE.

W ASBR LB S e el R Hh o AN 25 T8 5 B i i o

Stub Area

Stub XA VT R RGAMBIER HH (Type5 LSA) fEXIH N
4k .

DX 355 P (1) i FH A Z50E i ABR 2221 FHA RGNS . ST
J7FE ABR 2 H B — 4544 1) Summary LSA (Type3
LSA) 5 2HEA Stub Xk . IXFE, 2IA H¥A RA MM
gkl Ld ik ABR 2)iA .

Totally Stub Area

Totally Stub X IREEA VF HIA RGAMBHIE H (TypeS LSA)

FERIENALSE, WA RVFX I A (Type3 LSA) 7E XN 1%
# o

DX 55 P (1)1 H s A ZB0E I ABR 2231 6 R G MT AT A X 4511
M. SEHLUT LR E Totally Stub XI5, ABR 2 HE)74:
— 2544 1 Summary LSA (Type3 LSA) 1 5 FI4EA4 Stub [X 1,
Wo IXAE, BIE E IR RS A b A At DX 35 8] 1 2 b #0 m]
LB ABR #ik,
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FEPER I -IP 6 1l

5 OSPF

Xig%a

FREERE & RN

NSSA Area

NSSA X3 RVF5| A D mill i AR X 31 ASBR 2IIA [11 40 %

B, AHAS SRV LA X 3 40304 B ASE LSA (TypeS LSA) 7E

XA AEAE . BIRIIE B RGAMB IS H L AE I I AR X 5 )

ASBR #Ii%.

HECE T NSSA X e A4S 3= A58 B T

BEEF, A PR IERE:

® LA BIIA H YR RGN I % p il L% X 41 ASBR ]
15, e AN hE e X & . MAZIAE ABR
FEE T A TR, i ABR 77445645 1K) NSSA LSA
(Type7 LSA) , B F#A NSSA XK. XKkE, BT 4
> %t ik NSSA ) ASBR #ilik, H& sl & Ay LA IS
NSSA (1] ABR 25 H & X3 ASBR 25,

©® UIRAEE T AN b U Rk A X 5k NSSA ) ASBR #|
K. MPAZIAE ASBR LFaiE iy A THCE, i ASBR 7~
448 11 NSSA LSA (Type7LSA) , 7 44/~ NSSA
XIHN . XHFE, BT ANt L B A X Ik NSSA [
ASBR #Fik.

T PR 0 ASE AR ) () i R AEAS R AL R AT, X

JELE ABR L TEIE M R & MAFAERH 0.0.0.0, #i&=4E

Type7 LSA 48 th1, 145 ASBR A7 4% h & vh Ae 4 4 th

0.0.0.0 i, A 274 Type7 LSA 44 M .

DA Ay e i by JURRAE AR NSSA Xk vz i, AT 2 vk 1) 3

OSPF 3k, FrLAA NSSA DX I 1% th s 70 $0A 21 % th 2 J5 ]

PLAIZ NSSA ¥ ASBR Hi2:, {H ARSI LAl OSPF 3811 1

MIXANH T H 2. Type7 LSA B8 B I ANSE ABR 34k

Type5 LSA 45 i HHiZ Yt B %24~ OSPF 4,

Totally NSSA Area

Totally NSSA X I IEA foi/F oA X S5 ¥ 718 % 1 ASE LSA
(Type5 LSA) fEX I AEH%, A RVFIXIRAIEK H (Type3
LSA) {EXIR AN AL

DX 35 PA) (1 % ER A 200 L ABR 2 B HAD DI 2% o SEE 592
AEBLE Totally NSSA XI5, ABR 2 A4 — &4 T
Type3 LSA il 5 F4EA NSSA Xk o 1XFE, oAl IR
¥ P DX 3] % R AR AT LIS I ABR 7E XSk AL 4%

OSPF ¥R idiE

OSPF SCRPAE % i Sl onf i b5 Db ATid v sk 500 . OSPF ANSEAT %t vE .

OSPF W DI FH 1) % FH S i £ 45 route-policy, V5424138 Caccess-list) , HuhERTZE %1
% (prefix-list) o HAREMEHIA T LLSE RM FRPEREIA TR )

OSPF i ik & ] LN LR JLAS 51 =

® iGN

OSPF ] DA | AL e it dr sl >) B R o 765 | IR vl DU I P 5 b sfems okt
JEBR T, RGN AL SIS
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FRPEREIA-TP 2%

5 OSPF

OSPF [EiEE

®  SINEHIKA
OSPF 5N T i 1 Ja 23 10 LB AR Sm A A 5 I # i 45 6L

AT DI It G e R ) st i ) A0 Jm AT R A S e i E R AE ASBR BT
BAE (A5 ASBR A HEGI AN HD

® kel
TS E L JE AR, T LAY OSPF AR EI B I X3k ) [ i RGeS )
% AT I 8
12398 HAE T R I 515, B I 3 8 0 4% 1 AR 0 B A s
X, (EPTA RIS AT LAFE OSPF B & 9l kA it 2o

® [XHf[f] LSA *¥>]
Wy A T LAFE ABR R E X HEA AR X I Summary LSA AT 3E. HAE

ABR A5 (W45 ABR A4 fEK A Summary LSA)
< 5-8 X158 LSA FI 5EMFINES
X358 LSA %3] HRHES]

H R HEN X 1) % b 2 S P R SEAN LSA #EAT I UE, LA LSA 145
LSA #ATilyE. HOR IS A TN A HL % HH R B T8, 24 311 LSA
FETEREM

® [XIak|a] LSA KA

Tty 2P LAAE ABR _ERCE A X 8 77 7] (1) Summary LSA #H Tt yE. ZALE X
7E ABR il EARL.

REEESE (Virtual link) JEFEFEMN 7 ABR Z [A]E AN EE T XL — 402 88 R
e

® IR AT A i [ I G S R AER

® MBI MR A A AR T X I P R (R DXIRAR O A i X K (Transit Area)

M RFC2328 [, (RS OSPF I, R PTAT IR R 1 D 5 1 1 DA . 5 )
X AT R DX AN T IA P 1)

WK 5-2 TR, Area2 FAH IERS|H TIX Aread, RouterA A~/ ABR, [Ft AL )
Area2 % Area0 H' Networkl I {5 S, FrLl RouterB 3 25 Network1 [ H .

5-2 OSPF E5FX&BEEFTX
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Huawei AR2200-S F A1 MV i H #%

FRPEREIA-TP 2%

5 OSPF

OSPF % i##z

FESERRN I, AR B &5 T AR B, JEiii L B A AR T D T DR
FRER K EK . XN DUE R EC . OSPF REIEL T AR ok .

REERAM A TAEAS ABR ZIAIE T — A B 038, DAL, 3R 1) ph i A 2
PO —HET AR B & 24 WX Hello #5% SCIRIFRSE

5-3 OSPF &&=

-m -~ ’

- ’

’ N \ - N
y Area0 — \,_\/’ Area2 '
. = ﬁ%i
<7} - - > )
\ ﬁa F4, Virtual Link [ 52 '

A - . -
——e - ABR\‘~\ Area1 - "ABR™~.___ __.-

i

Transit Area

Wi 5-3 s, WIdEER, WE ABR ZI L OSPF RIUEE, AAITZIH ) OSPF
e phr s SO R AN S . T OSPF BRSGRSCIY H 3 E AN I X L8
&%, PTRLZEE R SON AT S 2B I, FUR A5 i 1P 4R SORF A .

OSPF X ff 2 i, fE[F Gt hids Lrl LUefr 2 ANE R OSPF #Hfe, "EflZ A
SOM, POHARAT . ANTF] OSPF 7% 2 8] FA % A AT =4 T AN [ i b IS0 ) Y % b A8
H.

e h s — MR D R TR OSPF #E .

OSPF Z BEFEF— A MW F st J2 £F VPN 357 PE FlI CE 2 [A]i&4T OSPF #pisl, [A]Hf
VPN &M 1 IGP 4% OSPF. ff PE I, XM OSPF dHFE H AL

5.4.2 OSPF GR

AR

It % P e 5 1 R ] T PR AR Ay B BOR, AEM IR MR RFRUE MG DL R, #5761
JE TR IEAN SR WA KR, e 2 AR T ARGy 3t 5 A e AR 55 AT O
RN 55 AN SZ 5 o

GR HARPRAE 1 78 H A 3 T e S22 T REAS Sk 415 S a0 A, ) I 42 o 2 i 40 Je 5
A E DL i v S AR B A AN SRR A2 TR B RE, AT S 1 i B 5 1 R Rl
W, P TR SR

GR 2 Graceful Restart [F{aFK, XA AT E)H, &P T 0RUE 25 b b3 3 i
B 1E 5 R HAS R B 5 A .

ISR BRI, LR T GR 3367~ RFC3623 I (9 GR HiA.

GR H A& B T m vl 5EPE (HA, High Availability) $ARK—Fh. HA & &5
K, FEAFEICRB . BFEEORIE. MBS R i s TR, GR &Pl R A
A, HETCLM) 2 8 HE LSV KRG T O7 1, DURIE S MY 45 1 A (]
Ko
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5 OSPF

F1GR AH ML S F

GR By43

GR 312

Grace-LSA

OSPF i il 544 Grace-LSA K37 FF GR IJfg. 1XFh LSA HT7E 45 GR FLE H GR
I 1) 40 fEE 15 GR IR A) L JR R DL R 1 kA5 2%

# 27 GR H A0
- Restarter: )3 a%. A LB ACE S H 584 GR 804 %4> GR.

- Helper: PRINEEJREHas. W LUEE R E SR VR GRY JEHRl GR i @it
SRS AT LS RF GRo

(RARTY
AR2200-S R fe4E 4 Helper % #7135, TAEAEA Restarter #5125,
GR )i
- Unknown: A%1J5 K FHE) GR #:1%.
- Software restart: it Ay 4T Bk 1) GR #1F.
- Software reload/upgrade: {5 8 TH2 T 2K GR #4E .
- Switch to redundant control processor: S 1= £ 81 2 GR #4E .
GR [RFFEEIN ]

GR FFEmT ) i AL 1800 #2 . GR A IHERIMCER nT LASE RTIE HY, AN 45 2R B
AiBH .

524> GR (Totally GR) : 5497 — ML FE AR GR ThRENT, A H A5 IE H GR
WA

B4 GR (Partly GR) : F84F —/MBEASZE: GR I, AUZARE BT Bz iR
HGR, Hegfz 0 EwR 31T GR W FE,

Hil%l GR (Planned-GR) : 5 TFahilid fiv &8 1% th 85 #0478 Bl E & (83 . 7E3E
ATH B 8% 3= £ 13| # BT Restarter 23 4¢ & 1% Grace-LSA.

JEi1KI GR (Unplanned-GR) : 1 Planned-GR [FJ X JI4E T, % tas A& T s s
RIEAT A B A 84, JF HAE BB i A S )8 k1% Grace-LSA, Mg LT
B E, EAIIESR Up J5A4 #EN GR i Fe. LA FHI25 %A Planned-GR.

GR JTUh

X§ T Planned-GR, T4 814air AT 5, Restarter 23 1 56 ) GRS 4B Ja Kk —A
Grace-LSA, iHAI4BJE GR [WFFAA AL GR IR BRIKAE, SRIGREAT & (.

XJT- Unplanned-GR, WA KILIX™ Grace-LSA.

MEBOER Up J5, SERPRIE—A Grace-LSA, 1HAN4%)E H AUt GR, {545 GR 1)
JEL JRIRAE . RIS AEANEE RIS K% 5 /) Grace-LSA.  GESLKIE 5 &
T HAERAR R B i% Grace-LSA. A WA %, dEhURE) .
BB A& 3% ) Grace-LSA #2204 T 454040 )& H S ¥EN GROIRZS, 4B 47E GR HAlH) R EF
55 Restarter 48 fER R, 1EILE % 45 /250 A 2 Restarter {246 .

GR it f2
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FEMERIA-TP % 5 OSPF
5-4 OSPF GR 12
RouterA RouterB
= =
R R
Restarter Helper
Before the active/ Grace-LSA
standby switchover » | Enter Helper
Switchover - LSAck Retll.(lrr; ;—S?ﬁk
Finish switchover packet for the
th W Y received LSA
Grace-LSA Updates the GR
Enter GR > period for the
Grace-LSAs received
—® | Grace-LSAs
Send Hello packets, negotiate,
exchange
Full | DD packets, and synchronize LSDB
Exit GR| ™ " | Exit the Helper
successfully, Flush Grace-LSA successfully and
calculate routes, and generate Router-
generate LSA LSA
® GRIEH
F5-9GRBRHER
GR #\ | Restarter Helper
fTHER
GR % | Restarter 7= GR BN FT5 F & FHETH | I3 Restarter K%M Age A
Y]] JIT AT 408 o S TR L AP R R K R 3600 (1) Grace-LSA 5

Restarter 4R fH I Z A Full Jk
x

BN o

SCRYRRAS 01 (2012-01-06)

LR AE R
AT © AR IR A+

91



Huawei AR2200-S F A1 MV i H #%

PR PEREAR-TP ¥ 5 OSPF
GR # | Restarter Helper
THER
GR & | ® GRHEMIFHAERXARMATERWK | @ FE48JE IR A B I
1l = FI| Restarter /1% ) Grace-
® Helper /%) Router-LSA I, LSA.
Network-LSA F5 Restarter Uiiili17 | ® Helper 3 FURAS K AEAEL
AIIRLE R TI o WeHILUH BRI S
® Restarter £ R Helper AHuEL P8 ZEAS— 3
® Restarter I %! Helper &% 1-way I LSA. (nfLUEd Rl E
Hello #¢3C. Ti&ﬁﬂ% LSA K& HEER
o Restarter gEIF B L5y | SAHREDL O
H 9872 2E 1 Grace-LSA. [a]—M B | @ [— B L [[]—H )i 2
[F]—m ) LB — & % 1 #i GR. W & I Ay A% ) Grace-
® Restarter [N MBGA R afe | LSA
7 DR/BDR #1500 (Hhh2e | @ LTl a4l fm o R4
) . k.
A7 GR HARBY LI
% 5-10 5% GR #HABILLEL
7t GR # A E & Ei% A GR ¥ AR = & Ei%
® OSPF 403w g ® OSPF 408 Ji F 4
® & E ® M EHvHE
® R ® R RIRFFAL
©® LIRS AR, BEHAIEY | @ BRI A AR JE A i At B A%
 BLRIRTS, Wl RSB 22
® FEE LR, WEHEAZ M
5.4.3 OSPF VPN
EX

OSPF VPN % S5k & 0 T X #57E VPN 5t PE (Provider Edge routers) #1 CE
(Customer Edge devices) 2 [i]fEM51Z4T OSPF Wil i ] OSPF #EAT I 1 1122 ) F1 R Al
IMAE OSPF &l s E3EAT A9 o

B &Y
OSPF J&FHN ) IZ (K IGP B3, IRZAEDLT, VPN I A M 4%i51T OSPF. Qi
e {E PE-CE Z [H{{f] OSPF, PE ifiid OSPF [i] CE &Aii VPN i, W CE LifiAi %
K PE MR SR e e i il NI 4k CE (8 SRR BC
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FEMERGR-TP B% 1h 5 OSPF

PE-CE [8]i#{T OSPF

BGP/MPLS VPN ', PE 2 [al{{i ] MP-BGP 1&3% % {5 B, 1 PE-CE [a] )32 4fi F

OSPF #4716 o 2% ) FA& s

PE-CE [f}f# 7] OSPF f3 4 Rt #4:

® AL Site NI OSPF 2% 2] ¥4 . Wik PE-CE W44 ] OSPF JInT LAy /b
CE W44 FT SRR S, FRAKXT CE B4 12K o

® [filFE, Site NEEFI PE-CE [W#{# ] OSPF 1 LARFAE N 4 H1 N A I TAESR 2=, A
WAL AT HLN GIX 2 P DU R

® T T M B ] OSPE MiAMER] VPN %%, K HALH k8 H] BGP/MPLS VPN
iNf, 1T PE-CE [A) 4448 il OSPF, MM BAAR 1 6 () e i

@ 5-5 fiizs, CEl. CE3 fl CE4 #8)& T VPN1, &b OSPF 2 )54+ %7~ PE ¥4 I
i&4T 1) OSPF £ 520l 5,

5-5 PE-CE [8]iz{T OSPF

CE1 LM kA CE3 F1 CE4 it Fen] LAKEIR A .

1. PE1¥ CEl L/#] OSPF #% H15| \%| BGP /', JEJ% BGP VPNv4 # .
2. PEl jfijd MP-BGP }¥ix Lt BGP VPNv4 % i & A% PE2.
3. PE2 ¥ BGP VPNv4 %145 N%] OSPF, F &Ai% CE3 Al CE4.

[F B, CE4 f1 CE3 i th & Ai%h CE1 Hil 2Rl

PE-CE [8] OSPF XigEl &

PE 5 CE A1) OSPF X3 L2 e Xk, tHnfbU@a Xk (X 0) , JFH PE
K= ABR (Area Border Router)

1t OSPF VPN §" N F 1, MPLS VPN ‘T M8 E 1E & AreaO. T OSPF %K Area 0
ZEs:, Ak, Frf VPN Site [ Area0 24705 MPLS VPN ‘B TP AHZE. @1 VPN Site
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FE AR -TP B 5 OSPF
171F OSPF Area0, IJ CE #: A1) PE W11 Area0 53X~ VPN Site [ 1 X $4H1%
(AP PLd ik Virtual-link SEIUEHRERD , WE 5-6 Ao
5-6 PE-CE |8] OSPF X iz fit &
VPN
PE-CE [RJFiC & N AEE T X4 1, 1M Sitel WHCHE T & T X3 0, BLES Sitel AT X
5 VPN & FX48 T, FrLAZE CE1 5 PEI AIECE 4% E: (Virtual link) SRR T
X 348,
OSPF Domain ID
Al OSPF XI5 A VPN 183 (] OSPE [X 43 [a] 41 B AH H % A X 5 7] % HH - (Inter-area
routes) , WA N IXLLX 15 )& T [F]—4> OSPF # (OSPF Domain) -
® I FRiIRAT (Domain ID) FRFRIRAIX S0 AS A (4
® LA~ OSPF # A — /N Z MNEbRRTF, Hhfa—/NETAIRAF, HE W FRiR
o
® I OSPF S AT MR bR IRAT, WA & MIARIRST h NULL.
PE " BGP & K izt sty 4% tH [7] CE KATH, 75 BARPE AR R FF G L iE - 7] CE & AT 3
2Kk 5 251¢) OSPF .
® A AR IRTT S BGP 5 th 5 S R 57 1320 iy b TR A A A A FL S, U
KA 3
® I, KA S FKEEH,
2 5-11 Domain ID
At AT s S AR IR AT LB E IR =REE 4=t Sl
Wi NULL AHAE Inter-area % /.
AR RS = AR AT s | A Inter-area 2% i .
AR R FF=AS s IR TRAF P ) — A
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FEMERER-TIP B 1h 5 OSPF
At AT im AR IR A L E IR =REE 4=t il
eI AR IR AT 7 A T MARURETIF Hagimbr | ASHHAS I RAH A2 E NSSA  (Not
AR 7 A NIBRR PAST T AT Ao — So Stubby Area) X1, 74
R¥% External % 5
LN 2 NSSA X5, ARk
NSSA .
B& IR BE T B

PE f1 CE 2 [1], i OSPF 5 BGP [ AN E 22>, WA AT BE 5350 th PR n) @

5-7 OSPF VPN B& B IR &

VPN
backbone

10.1.1.1/32

& 5-7 fiizn, PE1 | OSPF 5| AT HigHuhk>h 10.1.1.1./32 1) BGP &, 7=/ 5288 7
2K LSA kA4 CE1, CEl 2454 H bl h 10.1.1.1/32, F—Bk4 PE1 ff] OSPF %
H, JF&kA%: PE2, XFE PE2 L2~ 3—4 HiWsthht>4 10.1.1.1/32, kA CE1 11
OSPF % H .

[, CEl Fthar3)—45H Hhkh 10.1.1.1/32, F—BkA PE2 (] OSPF % H, PEIL
R4 H ik 10.1.1.1/32, F—BkA CE1 [ OSPF ¥ Hi.

I, CE1 FAELEWZEMN I, 204819 PEL Al PE2, 1fif PE1 F1 PE2 %) 10.1.1.1/32
1 — Bkt R8I 1 CE1, MBI 4 T .

[ i, H1T OSPF B AL sE g =T BGP #H, PE1 A1 PE2 % 10.1.1.1/32 [ BGP i
f# OSPF 8% 24, miEit, PEL A1 PE2 [ th & Gk /23 10.1.1.1/32, F
—Bk4 CE1 1) OSPF % H .

BESR BGP % thie ATE IR, 20 OSPE 5] NiXx 4% BGP % HI TP~ 42 K] LSA st <t
M, XA 2 580 OSPF B AN . B HE % T OSPF % H, BGP % H X 4%
JNEIOIRAS, KSR 2 AiEs, SR RS .

OSPF VPN Rt B X IXFRd L P it T ff vk 7 %6, WiER 5-12 Firdl.
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FEPERIA-IP 1% i 5 OSPF
% 5-12 BEEREREE TR A
R EX 1€
DN-bit N TPk AR, OSPF 25Kt | PE 7E4E 1k Type3. Type5
FEAEF— bit ML AbREAL, B4 | 8L Type7 LSA K Ai%h CE

DN 1/,

i, #0K DN ALEAL (EH
1), A2 LSA () DN
RIANELL (HH0) .

PE % 1 #%11] OSPF £ 524
EREEBAT VRSS2
DN B2 LSA. XFERLE
1T PE XM\ CE 223Kk H
(1) LSA Ty 5 [ 124 2%

VPN Route Tag VPN % fi#ric (VPN Route Tag) , | 34 PE & LSA [f] VPN %
PE fRAEHCEIN) BGP (WALMES ™ 2E | HARid (LSA ) Tag {H)
(9 5/7 2% LSA b S XA 24 | R CI—F, e isiX
VBN B HIFFICAEE BGP [y REH s | A LSA. PISCRESR 7oA
e AL, FURAHES, HAE
2] BGP ¥ 3 H. /=42 OSPF LSA
1) PE B thas A m X
AR % H (e FIHERS 40 0 R i . PE ATHHEGRE B
2 i T K08 H CE
F1 CE F1E Site (M
VPN ‘H 1+
{h3E3#E Sham link

OSPF f4i%#; (Sham link) & MPLS VPN ‘F-1 ¥ _EAS PE B i 2% 2 (8] 1 55 21 S5
XL IR FIAE ] (Unnumbered) [fHAE .

HHTEOR, BGP X4k ik BGP § i HAJE M AE MPLS VPN ‘&1 ¥ _F Ak 4 i
f& . 55—t PE _IZ4TH) OSPF n] Al i 4645 EoR 42 % PE 2 CE /) X ek 8] % i

5-8 OSPF Sham link

MPLS VPN backbone

Teee ol Bt
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FRPEREIA-TP 2%

5 OSPF

& 5-8 Fron, WA CE BT e BO i CE FTe W B [A) 47 4E — 4 X 8 ) OSPF %%
B, WFRZ k)G T 185 (Backdoor link)

XA OL T 20 1 TR (R o XN i e, AR B T 403d MPLS VPN BT
WP D TR T, TR B0 VPN i e T 1 e A, i ASE TR

T WERIX R, W] PLAE PE % 282 (8] OSPF £5%H; (Sham link) , £t
MPLS VPN ‘BT M [ % % 4 OSPF X3 i i, I HAR Ak .

®  Sham link # & & PN VPN SEB) 2 (R IBERS, B4~ VPN SEH] A 2504 — > Sham
link A3 Sk, ‘& J2 PE B #s E VPN Huhi2s e i —ANG 32 A7 HEfS 1) Loopback
B2 AL,

®  Sham link AN PE Z [ K )G, IXP5/S PE ¥ A Sham link 8%, A8 B4 H
5 5.

®  Sham link 1E 4 X3k N (1 — 45 i 31 B %, 7 a) DL o #2582 /{6 7F Sham link F1
Backdoor Z [R]3F1T 1 1

Multi-VPN-Instance CE

OSPF Z Sl iz 4T7E PE M es L, 7EH 7 Rk N BI2 1T OSPF 22 5241 ¥ F 28 B
A Multi-VPN-Instance CE (MCE) , B[54 CE.

5 PE 1] OSPF £ s4di A b«

®  Multi-VPN-Instance CE AN 2 2 f BGP/OSPF H.#:AEThEE .

®  Multi-VPN-Instance CE il i AN Al f{)MV 45 4837 %% [ 1) OSPF 249, A4 T A[E )k
SAT AR RPN CE % 2%, AT LA 1) BSeA fif e Jmy el ) ) 22 4 ) j8

®  Multi-VPN-Instance CE 7E[F]—% CE B #% FSZHUARE Y OSPF £ 524 . L SZILK
KBEAE T2 BB AR Y, BT il 5. a2, MCE s s 7
i DN-bit ] LSA b2 T8 it &

5.4.4 OSPF NSSA

EX

OSPF NSSA [x1& (Not-So-Stubby Area) & OSPF 3 () — S5k () X 45 2 7Y

NSSA X H 52 )¢ Stub XK —ANETE, B Stub XA VFZ AL T . P& 1%
AAET, NSSA XILREW NS H VRIS i 5 I N FAL G 2444~ OSPF H Rtk , A X
NS 3K H OSPF 9 2% HL e X3k [ A0S i

HaY
OSPF HL7E Stub IR A A 51 ASh 58 111, S5CRE T LASRE kS35 Hhk Stub (% 58
B T3 S A R VI TR T ROE 5 85 |\ A B0 th S S 4300 th R 1 2
SRR, Stub DA FEAL R T o BIE Stub X BRI ——NSSA X b2k
7.
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FRPEREIA-TP 2%

5 OSPF

5-9 NSSA [Xig

Type-7 LSA

N-bit

RIP

" Types o Types .’ NSSAArea -

A _ =

B Ry
Typeb5 Typeb b Type7

_Area2 _.- " _"~._ Aread _-° _._ Areal _-* ASBR

Type-7 LSA J£ 4 T SCHF NSSA DX (1M LSA 288, HI TR 5 NI SR
6 HI A B

Type-7 LSA H1 NSSA X I (1) B G305k s (ASBR) f=/E, Hy #EERI{ R T
1 5L A P (R ) NSSA X3

NSSA X5 [ Xtk i F i 2% (ABR) WL F| Type-7 LSA i, A7k ek Hkth
g Type-5 LSA, VMEIG AN {5 EUE 25 21 OSPF W 4% i g X 3k o

AT R T LUE R Type-7 LSA K&, TR SHEGIAILVE A6,

—ANXER N A % s G A X e S R SRR — 5. OSPF 7& Hello 5% 3 4 1] N-
bit SRAR TR AT NSSA XIS HF . DR AL FA— SN % th 28 A Be &2 7. OSPF 418
IEESY

HARPPBURAT Bk, (HAA S RS ERER T, £ OSPF DD 4R 3CH B 47 T N-bit. N
TRIIX L] R EE, AR2200-S [ SEEL T 208 T DUE T B OR A .

Type-7 LSA 4L 74 Type-5 LSA

T K NSSA X351 N 1M S B AcAm B Hoe X3, 772540 Type-7 LSA #4464 Type-5
LSA LUELERAS OSPF 4% il 25 .

Propagate bit (P-bit) F T2 A1 i% 4% 1% 4% Type-7 LSA &5 75 244k
HEATHEAL I & NSSA X151 Router ID 2 K (X 530 5Lk %% (ABR) .

WA Propagate bit (P-bit) ‘# {7 Jf H Forwarding Address A4 0 [1] Type-7 LSA 74 fg
44k 4 Type-5 LSA. Forwarding Address H KK 7R A IX RN H I Huhb (04 SCR B
¥ )2 % Forwarding Address Frfg & [tk .

WAL P _ESAERIE Type-7 LSA ta] L4614k .
X 4510 FL % H 287 2 1) Type-7 LSA AN4s B A7 P-bit.

R EE IR TR

75 NSSA DX, FIREIRIINAFAEZ AU Sk s . D4 7Bk idpes = A4s, 10 5% 4
RIS Ty R AT (K154 6 1
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Huawei AR2200-S 41 iM% 1 2%
FEPER I -IP 6 1l

5 OSPF

5.4.5 BFD for OSPF

EX

X #E R K BFD  (Bidirectional Forwarding Detection) A& —Ff I TRl 4% & 51 4 2 [A]
TH A A AT DAL

BED XA RG] b 1R PR SO DS A TR, 3K 4 B4 T A
S B B R AR, (BRI

BFD for OSPF i /&% BFD Fil OSPF M3 OCHGE K, 15 BFD X5 145 g Bist 11 R 2 S e 1

OSPF P8, M OSPF WSO - W0 25 0 45 A8 Ak iy g 13

B9
DR 2% L 1) e 4% A e b AR A A4 S 380 p o TR AT I R, T DA L e B L)
WSCSSCHRE ) o v X 4% (A M i e A B
FH T B s A oy e AR G ), DRI, b e s B e 58 - 485 Wl s ok 3 75 45 186 v
BOE—FATIN T % . BFD M PR OGS, — HLREM I IS, BFD [F PR s P g
A I ER % P SIS S
% 5-13 BFD for OSPF
B X BFD R R S B A ) 1, 56 W SR E
J¢ BED OSPF Dead 5& I 2881 (ERIAFC & 40s) ek
H BFD BFD £ i k4&4 Down =R
g

5-10 BFD for OSPF

RouterA
&) Eth2/0/0

RouterB

RouterC

BFD for OSPF [P 2 # 4111&] 5-10 fi7x:

1. =HiE&EE. OSPF Al JER R,
2. ABJEIRAFIA Full JRAH#E %N BFD #:3/. BFD 2.
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Huawei AR2200-S Z2 514\l % s
FEMERER-TP #% 1h 5 OSPF

3.  RouterA #I RouterB [ H H B2 114 GE2/0/0, 4iX P & ¢ 5% 1A IO A% % b B e s s
BFD 156840 2 918 41 RouterA .

4.  RouterA ALPEZRfH Down A, FH AT I, Hrivi B 8104 GE1/0/0,
%33 RouterC #/i% RouterB.

5.4.6 OSPF GTSM

EX
GTSM (Generalized TTL Security Mechanism) , BifH TTL 4R ML GTSM il
R AT TP RS ) TTL AR 2 57— N FsE E AFIRYaE N, R 1P = B FV 453047 Ok

.
BHAY
W _EAFAE— S8 RS Bk, rlREIE I — G A AW R AR ST, A s R
XU IR AN ST, AFERIL “Hvkit” , B bR )2 m BiE sl Em a2,
SRS A RO A BRIX L “CAHVE” RIC, R ENL, CPU S HER.
FESEFR NV A, GTSM Hp £ TRy e 7E TCP/IP Befili i+ )2 i Ci e b
) 4z CPU M (CPU-utilization) ZEAYRMH:, @1 CPU id# (CPU overload) .
g

{fifE T GTSM R 2 ST B T A i SCHEAT SRS A 7Y o X6 T804 Tt SREmes 11 S

FEFral B, MmiERIBE B H . SRms N A E:

©®  RIRLNAHL IP ARSI YE H L

® HSCITJE I VPN 241,

® [P IR IS (OSPF /2 89, BGP /2 6) .

® TCP/UDP 2 WM AWM ss s 15 . H i 5.

® A TTL V5.

GTSM HSEBLTFBn T

O T EEMIPMNALE: KT R H PR SO TTL 35 H 255,

® T ZBkRIARE: A LLE L AA Y TTL Y5/,

GTSM [¥) 3 FH & [l 2 :

®  GTSM X ik AR, STAUIBI TR KSRy A B SCAR 5 BAA TTL H N
255 MR, ATFEAH GTSM AT

® GTSM AIZRFHEET Tunnel B4 ) o

® OSPF GTSM FZ N T NBMA M%%, Virtual Link #1 Sham link 3% 5.

5.4.7 OSPF Smart-discover

EX
WHTEOLR, hases FwvEH Miz4T OSPF Pl 42 11 & 1% Hello R 3C. X4 &
#FR 4 Hello Interval, 1Hid—> Hello Timer & I 25441l Hello i SC ) & i% . X P[] &
JE A A4 S 5 200k g% T OSPF AR s o A I AT,
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T B Smart-discover B¢, P LAZERF €50 NN OSPF 4 J& 1) 57 .

% 5-14 OSPF Smart-discover

EORBEE Smart-discover | b

e BABLE Smart-discover ® UZNEEAF Hello Timer #EI 4 HE A& 1% Hello #i3C;
® AR SR ILIAIRE A Hello Interval;
® M) AT 5 — EAESEAF R 3

HHRIE Hello ]R3, AFFESEFF Hello Timer
B
©® SR LIR Pl B i SO B TR S IER

B0 FE'E Smart-discover

[R3E

ELL R seh, fEfRE T Smart-discover FEVEHHE AT 45 £F Hello Timer #8H, 7] LI
)10 &8 J 2% Hello 3¢

® HARSERARE HIXENEL 2-way KA
®  HLLSIRA N 2-way B PRSI 2 Init IRZS

5.4.8 OSPF-LDP Ex3z)

EX
TEAFAE E ARSI &, M ERE R R o, T 2 M A0 B 3% D) 4 1) S B S
1T IGP USAE LDP &G & 2 iise i, SEUAM) LSP O 2 MIBE, Brit) LSP bk
v, K LSP s .

He
& 5-11 ffizn, PE1-P1-P2-P3-PE2 4y T:#%#, PE1-P1-P4-P3-PE2 b0 BE
TS A AR, i\ EEERR V) B A S . RS W KT, T A B I [
DB EBEH, BRI RS E RN A .
5-11 OSPE-LDP Etzh
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HE AR -TP B 5 OSPF
HWEAE PLAT P2 _LAC'E LDP F1 IGP [RI2EThAE, BEME 46 MU i I 45 10 i U) e 3 3= B 1%
£ BT R T
% 5-15 OSPE-LDP B£%h
B & {E8E OSPF-LDP Btzh4FtdE e TR 8]
AMidifie OSPF-LDP BEZh:1E by
{fi % OSPF-LDP B2 1k =Rk
FE

LDP M1 IGP [F] A S B L] IGP @740 5 FokHEiR g th i [eld), B2
LDP 5E . W2 7E THERK IR LSP (57 2 1, SefR & riEdk, ihimakse &
IHEEREFE I, HA T EEEEI LSP L, FHIR A0 BB .

LDP F1 IGP [F]20 A5 =N g i 45«

® Hold-down
® Hold-max-cost

® Delay
AR S, B AR AT DN ER A

1. )33l Hold-down jEIN 2%, IGP ¥ I0GAEN IGP 28, %54F LDP & 1G T,

2. Hold-down EMN 2548 5, i 3h Hold-max-cost ‘EMN 25, IGP 7EASHI IR FH 28 11055 5 tR:
AR, ) 32 B M T L BERS 11 5K metric {H .

RSB % (1) LDP 2> iR FRr 7 LS, JH 3l Delay 22 I 8% 5545 LSP [T,
4. Delay ENENLUE, Toie IGP FPRAWHA, LDP #B# %1 IGP [RIDFE4E .

5.4.9 OSPF Database Overflow

EX

B

OSPF i3 3K ] — AN X3 1) 5% HH 2 DR A7 AR [R) 10 B IR 2S5 205 4 LSDB - (Link-State
Database) -

Bl P2 LB R ECE AT N, LB RS B T R AR YA, AREF AR WL 2 1
HE R, PRSI RR A2 R (OSPF Database Overflow) .

T B A AN BT 18 05 3502 th s FR 40 TR UORE R AR R 1@, v DL IS FC & Stub Y

NSSA X RAFEYE, {H Stub 5 NSSA X 77 RAGEMR H sh A5 1% th 8 5 BT Hdis e
PRI, 4 T ff s A FR 5 R 0 1) i, i 1'% LSDB ' External LSA ffifi k4 H
B, T LLBh A R B R R AR
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[R3E
T v LA P ARG S A b R PR, ORI S SR P B
OSPF 2% H1 T s i 2 S o 200G B[R] A0 B PRAE . T, B iy % B Ah it e

RILENZ LR, B st Overflow ARE, I AN R S RS E 4% CBRIAEIN
IfTE0 588D B asfE g N A 5 70 Jn A shiR HiB RS .

& 5-16 OSPF Database Overflow

Overflow RZSHYEL OSPF 4 I8z
A Overflow JR A B S MR T A B = A2 R4S F5 8
AT Overflow JRZSH ® AprEAEEEAE NS

® T BRI AR SRt AR AR
® YRR E N AR, R A AR th SRS A AR
it E R

- N=>i thH FRIR A

- Y=>F ) GE

OB R FRR A8 52 I 4% o

PRAEARERA SRS H

BBOF R RS SN R R AR AR
RN IR RE

iB ! Overflow JRA T

5.4.10 OSPF iE Wi
OSPF PRUIEW SIS A T 2 5 s i I S B A 7 e e . A diE

® [-SPF (Incremental SPF)
R R AR SE S, AR M S S AN SRR I, FURS2 SR RS RO
TR, AR TR A AT B thoH R, TR T B

® PRC (Partial Route Calculation)
ilf;t% HHUEHEL, 2R M2 st AR AR iz, U e AR AR A ) it el 3B A T EDRr
T o

® FREEN AR
OSPF #HE € I 2% nT LU FH - A C B A e 5 s Canigg ehoh 550D A2l A i 4
I [ T) R, A PY 2% PR AR
OSPF £ GE e I 23 fH H T #5202 (Exponential Backoffs) A, H /B E vl LA

R
I-SPF
£ 1S010589 5 XA ] Dijkstra SLHHATEE T8 M Hh A — N0 R AR
I, AP RE T ER R S T R P Y AL RN, SIS 28 CPU Bt
5 5 A I 2 RSO
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I-SPF 0t 7 IXANGEL, B 720 IR S il 2 S Aoty b, BRI B2 25
(K39 5, 1 dmeJa 2B R B R R A4 SPT 5 JSOR M SA TV ST S R AT A, KRR T
CPU (5 A, $m T Mg o .

PRC

PRC [ B 5 1-SPF AH[R], #2 FO A AR AR I AT BB v 5. A2, PRC A
e SV LT AR, AR 1-SPF SR I%) SPT R BT H

FEg TS, AR B, T RACR S . SPT AL AR AR 2 5 RS I
5 R, (AWNEAEERIIOCR, PRC L SPT Bl 1A R HOEAT AR Y. (1 b
.

® SPT W{k, PRC ALERARATY &5 LA 110 % 15 5
® SPT #5484k, PRC ANSALEETT & 10 (s H o

® 1Ak, PRC AEARAL I 110t 45

® AN, PRC A& ALFEM-F 1 thifs &

PEdn—NY RUAERE 4> OSPF #1284 MK SPT AL, X PRC H
PR AR s, A48 CPU .

PRC #1 I-SPF Mt 5 1 ol LICKE R 28 (R WCSME RERE— 2D i, B2 Jstdh SPF Sy st
Pl B8 1R I

(1 ssmm
FEiE &0 ZIF, 12/ I-SPF 4= PRC ¥4 OSPF #% it H a4 — H ik,
EHEERTES

WIZEAFOEIS, Al eI thih 55, &R EE CPU AEE K. JEHGEAEATRE
Wz, RS AN IRRIEARUE M LSA, JEEALPLXFL LSA, AHTHA

WA £% (1 PR RUE o
OSPF I HEE I ds 70 0 8 1 vh 5. LSA /™A, LSA IFRWCGHEATFER], sk 94 25 i
5/ 8

OSPF 1/ HE € IN st m LA DA P Fofr 1y s8R 199 26 i 84

®  {ESNEHEATER HUH S I E% rh, OSPF 4 B I A A F - RO B AN 4R 2O IR
B AR HE P Ui T SRR IR TR TR B, el b b v SR L T gk CPU (3
Mo, AF LRI AMESE i PREAT I ok B

® EARUEMET, Mk g i T A AR AL T A s LSA I, OSPF %
HEAE I s ] LABY A Ui B I ] (W) B8, A2 IS TRDTRI R 2 AN 242 LSA 800532 211K LSA
ANEAT AR, ATl BEAN I 2% TE AL LSA 1P AE Rk

RS ILT . OSPF %4l I i CL 24T FF T FLIE T G fi .
5.4.11 OSPF MIB

EX
MIB (Management Information Base, &P EEFE) &5 BAAMGE . LS HL
I Agent K MIB 305, T SEEUNT P45 6 50 Ao akiiys. OGS EFr
PESEIA SNMP #5430
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BAY

[R3E

RFC4750 & X7 OSPF MIB, TR E . B A MR OSPF it
BRI

WA 2 B HE 53 0] LB MIB & g BE R 46 10IE AR, i % MIB ) SET #R/ER &
WLV B, AT SE IR . A 2050 ) 2 A B IR 2%

OSPF 2% RFC4750 4= MIB A2 15 558367 GET 1 GET-NEXT #ff CANSZHRFE SET
B

Jy T WasR KN IS RFC4750, OSPF SCHFiAA MIB, J132#5% OSPF #A%5 MIB ) SET #4
fEo

ZEK5—/~ OSPF HEFEZF 3 MIB J&, M AT LAXT OSPF MIB 24T GET 1 GET-NEXT ##
YE, SRIFE Bt FEh OSPF LSDB. X3k, #:00. 4B H 55 1.,

OSPF 32 #F 3 M MIB K1) SET #:4E, il dEFE (Process) &, X1l (Area) K,
W% (Network) .

® HIIX A MIB BEFER K SET #4F il LAAI 2 sl Mk OSPF MEFE, LA & s I
OSPF #FFEAHR IS4 .

® XA MIB XK ) SET #4F 1] LAZE OSPF #EFE G2 5l % OSPF [X 1,
DL I B B OSPE X 8AH 41124k

® I AAAT MIB 48R (1) SET #5A1 ] LA OSPF X e B s IGH HARIK 4 BL .

IR 2 4 B A AT DL 16 3 /) OSPF FA4 MIB 11 SET #4E k4T 34A1 ¥ OSPF Il %, Jf
FESRFEAE) OSPF $h4b, 77 (8 F5%F W9 2 10047 5 BRI TC

5.4.12 OSPF Mesh-Group

EX
OSPF Mesh-Group &K FATHER 7 5 IR BERS 20 2, AT ST I AR 20 A e AR 2 B 1%
BHTHGZ , R E M MIERA L ERN RS T
AN OT, Aff§E Mesh-Group L.

BHHY
21 OSPF HEFEWCEI—A> LSA 80 8= 4 —A LSA I, SHHMTHGZ #:1E. HATHEE =
T, OSPF 2o f— 45 BERtiZ LSA, K% Update 3L,
XRE, WRAT 2000 £ FATHER, TEEAS LSA Lz #8E &3% 2000 Yk, SR A — kit
2R, HoAh 1999 Rtz o EE T
g TSP E I TS AR RS ), T RE Mesh Group R, AT DUR AT R
TIAN, EBAREERIATHNZ .

JRTE
% B RN AR FEAEAE 2 4 FATRERR I, 3l OSPF Mesh-Group F5%:,  1J DL 2 B
I T
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PR PEREAR-TP ¥ 5 OSPF
U1& 5-12 i<, RouterA 1 RouterB #37. OSPF 4B Ji ok %, it 3 SeBEMAHIE. 24
RouterA M\#2 1 4 I BHTI LSA J5, 1% LSA it 1. 2. 3 #1372 # RouterB.
Xtz 7 N AT RE B R 0, R TAPAE 2 4 AT BE B AR JFE ok i, LR 2
TEHN— 4% BHEHE AT U2 LSA BT,

5-12 ;&G {E&E OSPF Mesh-Group $ERT LSA Rtz 1E R
1 LSA
—>% =
LSA 4 2 LSA =
g R
RouterA | 3 LSA 4 RouterB
fiffi6 7 OSPF Mesh-Group FFPEKI 15 & FIAT R AT AE 2 4 EATRERE I, 4 #) LSA J5,
SRR 4 R A T U, il 5413 R
MR L IRAIK T Exchange B, OSPF & 7EJFATRERS H BB I B8, Jhgksk:
Bz LSA, IXAEPN, OSPF #lE, HA 420 fHIRAIAE] Exchange B, A fgdtiz LSA.
3 H, 34 RouterB MEEE 1 W F3k B RouterA ¥LiZ 1) LSA J&, A% LSA MEEK
2. 3 [tz 45 RouterA.
5-13 {# 8 OSPF Mesh-Group #5148 LSA RI#EiZ1ER
1 LSA
—>% 2 &
LSA 4 2 —
R
RouterA | 3 LSA | Routers
Mesh-Group A4 % ] Router ID ME—Fril—/ ML, #ITIRE KT Exchange H 5 [A]—
ANEB A 422 8 T [/ — > Mesh-Group.
Wi 5-14 Jii7s, RouterA fEX 0 A — AN, rnl@ir 1 AR 2 e sk .
TR 3 PRAE R BERE N ) REEERS, A — N8, BT UAASRE I RIBEAL o
5-14 FEORBEMAZIBHA P RIER
1
“ % R
=3 RouterB
RouterA
L3 |
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[RARTT

%9k, 3 31%4E Mesh-Group &, 3 Hif )47 /E% 2% RouterID Be E £ 5, 47544 M LSDB
AR Y. it EREAGEL, FEETHREAE B S Router ID (JE: B E £ 4 Router ID
B TARRRE ) .

5.4.13 3R R

5.5 [ FH

OSPF L PMBUEFRAE KR G 00 &, BENS LR LR 52 K e WSl —Fh ik
Ao XA [F) A i G EAS R WS e 20, T8 S F S ) it e SE GBSO I 1, 8 v A
2T TG

OSPF 241055 SR % Lk LUK i (1) B A0 B IS SI,  DRLIG FH P mT DAAEURA SGBEb 25AH G
(1) 5% P B8 A R R ey AR S8 0, X G ey SR PSR, AN A S 1) 55 52 21 1) 52
M YRk /)S

5.5.1 OSPF GR

W& 5-15 7, RouterA. RouterB. RouterC 1 RouterD iz4T OSPF Ppisl SZH W 2% H.
ii, RouterA Fll RouterB fffit T GR IjfE. 24 RouterA EJFH, RouterB 138 RouterA 58
PR, HIFAES ST AR, MR IR,

5-15 OSPF GR

e
?\0\)’2\0’&\!
X
Set up neighbor B\
RouterA  relationshipand RouterB
— negotiate GR
T?/ D e — ==
Restarter

5.5.2 OSPF GTSM

Wik 5-16 i, & AlIE1T OSPF #3i8, 7F RouterC L Ji H GTSM Ry Thiig. %k
% K AE RouterC HIHRSCH AL TTL el k-
® RouterA Fil RouterE s& RouterC FIAHAT# &, ICHZ TTL Ju & 255 31 255.

® RouterB. RouterD. RouterF & 1F RouterC HJFHR CH %L TTL yE [ 235l & 254 F) 255,
253 2| 255, 252 ] 255,
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5-16 OSPF GTSM

Area0

RouterA - GE1/0/0 GE1/0/0 RouterB
%192.168.0.1/24 192.168.0.2/24 %
7 GE2000 | ... | GE2/0/0 \
192.168.1.1/24 e 192.168.2.1/24 .
’ GE1/0/0 GE1/0/0
192.168.1.2/24 192.168.2.2/24
; RouterC = | = RouterD '
;' R ! : R ':
g GE2/0/0 : i GE2/0/0 :
172.16.1.1/24 ; 172.17.1.1/24 :
‘ GE2/0/0 GE2/0/0 '
172.16.1.2/24 s 172.17.1.2/24
DD . =9 RouterF
RouterE J =0 =3
.. Areal -~ PC .. Area2 .-
5.6 K& S HFEEE
Rig
RiE ook 2
PE Provider Edge Router, $@fit ik that. %% tha%)E T34 CE B th
PRI RS LA R R 1 — 5By « PE B HIAs 52 AT A VPN AbFE
CE Customer Edge Router, /7 i1% s tHs. CE ¥ tHA%E T H 7 M2 —
WAy, I HA PE B& s 0. CE 8% H 28 AN BRI ANAHIZE K VPN,
HaBRiE
TEREE EX L L2 FR
OSPF Open Shortest Path First T B R R AR A ST s
GR Graceful Restart S ER
LSA Link State Advertisement FE BRI K AT
TE Traffic Engineer e TR
MPLS Multiprotocol Label Switching | £ W3 Fric A #e
CSPF Constraint Shortest Path First | 2K feha B4 5E
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PRI -IP 6 il 6 I HH1 SR

o
H
%J]%
R

XTARE

6.1 /4

6.2 ZHEFRUER ML
6.3 T 3RAFPE

6.4 JR B IA

6.5 Rifr L 4ang it
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PRI -IP 6 il 6 I HH1 SR

EX
H IS (Routing Policy) EEESCHL 16t it yig . BeE A HIDIAE, T s i
JETE CRFETANE) B2 M R T2 i ) ig 4% .

HE

e R AR AAT L O S N B A R, MR S B 4L o i STt — SRS, DA o
5 BT I PR A e b 5 B Ik, e
® i h 1 A A
SURATH AL AT B A
® il R
Ao 2, Gk hfE e, DSl bR AR, Mg eaert.
® VBN I
RS H P AE T NS B SO B B B B ORI AR, A5
IR ARSI ER AR L, FERI TS IS i AE BRI m AT R, DAL
i AL A BB 2K
® A E M RN
O T o By SRS o D 1 e B AT N )

6.2 SZFRAEF Y

I
6.3 AI S
5 M 7T
76 75 HAh W ST I 4
License X ¥
T 3R4S License VFr], BRI FRAFZ4 RS -
R 5
AR2200-S SZEFZEF LI ARCAS AN T -
s BIRS AR A
AR2200-S V200R001CO1
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6.4 [RIEHm

J\Z_i

6.4.1 BRI E AR

P EEAEIRTIE S

Mk AR 53R

i ER SR

i £ SRS XD S B 20l AN 2D B
Lo 58 SO B 5 B SORE 2SIy S (R 2% e A5 SRRk, B2 C— 2 DL E KR
W, A BLES B B AN M O UL AR e AT B, A H g hb. AS 555,

2. N HIREI. MR BCE A VLRC RN, PR e TN i e A L O SNSRI AR
(10325 H SR

HATS Ot 1 s UK JE4% s b Bl 51 H] -
LT EEGRHTIES

® Huhbfrgiyk

® AS BRI IES

o [ikjE kit iEds

LI/ AEi K 9 R G SRS

o tdniE IRl IEAy

Ui ) 353 41 2 A FE 4% TPv4 3R CHT ACL (Access Control List) « JH /776 5E X ACL i nf
PL¥E 5 TP Mk A1~ 9 Yo [ - U C % 45 B H 1 Btk sl R — Bkt itk .

H LRI 5 R ALHS IPv4 HERT S

—AMHUIETTE SR TSR AR IR RE R AT LI 2RI, AR R I LA
ML HEE A ATSIE XM VLECVE L IF K515 (index-number) KFriH, &
SR T AT UL RO AU .

FEVCIEC I RE R, PR LT P R TR 5 S AR IR AR, AT R I AL
FAF, BURRE ARV FEL A, AN HEAT R — SR IR

B £ SROMS oA /Lo PR AL 2 32 6 AT L PR R

Route-policy 1] LEFATH & 6 Pty e A R VCHECHIN] . —> Route-policy 1] LA
HZ AN (node) FREL, AT AIZIE “B0” MRR. RGN SUT 5K A %
AR, WAGE T H AT A, BEMWCE RS, AR e R AT UL .

BN AT BAH—4 If-match F1 Apply A4, If-match +5) @ X UCECHEN], PCEC
X5 JE s G B —Le g k. A7 P AN H-mateh 702 “57 0K, AT
ST RN PTA f-match TH)45 @ FVLACSAE, A Rl 5 s UL i, Apply FHJfEE
FIE, Wt RAEE T RIS, Xt E B — L fE A TR

R VG FE AR AT W«
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FEPER I -IP 6 1l 6 I HH1 SR

® VAR (Permit) : 4 HH I 1% fUHIIT A If-match 1~ A I AL VIR 2779
MU, JFATIZT S Apply TR0, 0 E AN A2 1% KU If-match 1),
REARELVLHE B A0

® HAMIX (Deny) : i Il AL %1 RHIPTA If-match 7RI, HEBELmEIF H
AN UCHC AR Y R

6.4.2 i FH SR B% 5 SR A% I8 R RY R 3R

R 6-1 B EH R AR 5 SR M E% EH AY LR AR

HIE R

% EH SR I ® LT H Ayt bl 4 % th R A
© LT HRINEI, Ay HH P ORI R RS
® Lk PN S G e N 5
® [ H 74 route-policy.

M i H ® LT SRIS A, RN A ks AR K
® LTI, AR AR RS
® T LBBKACE, DARUFIR IR K
® [ 74 policy-based-route.

6.4.3 A iz F

% E R D A R s TE AR, 32 A PRI O =X

® filter-policy { import | export }
import G ST A2, BIASS Ba E R0 i B R AT AR %
export FEEE SCT AT I DM SORT A A AT A% H B AR S 15 6 1) FRDRT Sy Ve 6 3%
AR

® import-route ( XK Redistribute)

import-route SIS E ST AP IH) [ # HAZ#,  RIAS A B30 1) i £ B AL
o BARET, — DM IEUONANIE HHZ R R 115 . import-route
SRS AL A A R REREA T s R A, ARG B ISLIRD 8% e RERAS DI SR AR o

6.5 K& 5 Hals &

Kig
Rig we
PBR Policy Based Routing — — Hel& 4% 1, J& 75 tH R &2 W 1) IP 3 R iR
PBR SCRFIE T 2IARCSC AL . HOCK BESEAE R, AR F P e 1) S s
AT R O HE, TN T4, S EHT
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FEPERTIA-IP 2 6 ¥ H1 A
GRmgiE

BERIE | L2 £

FIB Forwarding Information Base e RIEAAE B

IBGP Internal Border Gateway Protocol RE YR Ise

EBGP | External Border Gateway Protocol e SUR AT P RIN

VRP Versatile Routing Platform % B

ACL Access Control List ilEEEEHEIES

USR Unicast Static Route ARSI

RM Route Management % B
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