Huawei AR150&200 Z %I\l B&H 28
V200R002C00

FIEFRIA-IP B

XA 02
Z%WHH  2012-03-30

S

B ARGRAT HUAWeEI



BT © HAEAREMRAT 2012, RE—TIA.
AREA AT BMVFR], AT RN NATHE AT REASOR AR 8, ARG LUEMB L4k .

T b 7
Q) o e
noawel AN LA A g T BR34) g HE R F AR BR 23 B I T
A RYEE M P AR BT AR e E M R AR, A BB AT .

EE
TR SRR 7= AR5 B S5 I 52 4k 28 W] B A TRV R sk I 20 TR, AR SRS PR (1 A3 sl o 7 iy IR S5 X

P AT BEAERS I S B HVE I 2 W o BRARS R S5 A58, o0 A RN AR SORS P9 A ] B 73 BEER 7 1) 75
W B ORI

17 S AT R BRI, A SO R AN EIREAT BB BRARSIATLAE, AU TR T, A
PP RRE A5 B AT BN BAT AT W 7R B s g 4R R

ENTARA A F]

Hudik: I e i DX 3 A8 Ky s B A A B W% : 518129
[ZIRE http://www.huawei.com

RS HEAE:  support@huawei.com
= PRE HIE: 4008302118

SCRERRAS 02 (2012-03-30) Sy LA R 5 :
LT © N BARA R 7


http://www.huawei.com
mailto:support@huawei.com

Huawei AR150&200 R 4140V i d1 7%

FE AR -TP B S
—t
] 5
*
IEEWTR
AR AR150/200 f TP BB, /043 AR150/200 SZFFA S PR3 ARE &, R

HLORFEAN

T A SRy, A] DA B P AR 4R AR150/2001P B H s = A1 . FEAHE S

HARJFIL, SHIES
ASCRS T EEE T LR TR

® LI TR
® I TR

® Il E TR
&  ZGYEy LR

jg
Jj0
s
]

FEASCRATREH L P AR, eMIpT AR IS LR .

A

P
A i

DAARR S TR (1 SCAZR S AT ek, W RN R
» SPEN LT A

A%‘—‘%

PAAR I 46 0 SCA R AT S B BE AR S, o)
ANBEREG, AR EON R R A

==
A SEE

DAAHR S THG I SCA R RAT A RS, U R X 85
A, AREFE AR BdE Rk, B PERE R ELA
GNP

o= %57

DUASHR 2 TH UG K SCAS RE TS B S35 A R A 1) il 5 4 5 )
I 8] o

(RARTY

PAASBR & T U6 0 SCASE IESCHIB IS L, A5 1E SCRY 5
PARIEN7E

SCRYRRA 02 (2012-03-30) 1Yyt
AT ©

A AR A B i
O F AR PR A A



Huawei AR150&200 R 414V i d1 7%

Rk -1P 4% T
A4 [
WEITRAYE
R BEX
Ak AT T (AT RS . RT3 R A
DA AR R IR
Rk AT (A T b S B R TRAR I3y R
RIAEIR
[] FERH “117 SR o3 AE iy A T B ] S 11
{xlyl..} Fom WA B2 N E TR R H— A
[x]y]..] Fom NS B2 AN IR SR B — A Bl ANk
{x|yl..}* FoRMNHA B NET PRI EZA, RDER—, &%
JEH T T
[x]yl..]* FoR NI B AN TP S B 2 Al ANk
&<1-n> FRFFF&AIZHOLLERE 1 ~ n ik,
# M “#” JFURHIAT RN NERAT .
EiTie R
B iC s SR T RERCCRY SEFT I I o S50 RS 10 SORS A5 LR T AT SCRY A 1) 5 37 Y
o
SCHE AR 02 (2012-03-30)
AR TRAS 01 (2011-12-30) HASAL TR -
Bk
o 23 HIRMEM:
® 43 TIREM
o 53 TREM
o 73 TREM
CRYRR A 01 (2011-12-30)

i ER KA

CRYFR A 02 (2012-03-30) Sy LA TR {5 S
WRALFTE © H b H AR A R 2 H

il



Huawei AR150&200 Z 414V i d1 %
Rk -1P #% s

BT B veeeveeeseeesseesesessasessssesssestasestassstossssassssssasessasessasessasestasestasestasentesessessssssssessntessnsesssessnsessnsesssente ii
TIP BEEHHIIR oocveveereerrerrestctesessesss s sesses s sassssssessessessessessassassassassssssessessassassassassssessessassassassasssensens 1
Lol A0 ettt 2

1.2 BFERRIETIII I oo 2

L3 T R AL bbbttt 2

LA JEEEIER ...ocooeeee bbbt 2

L I 5 SO OO OOROU OO 2

LA 2 BB EHTI oot 3

143 BEEIZRHIT FIB 2ot 3

144 B S T G B BRI oo 7

1.4.5 B EE FH MBI T2 e 7

1.4.6 8 FH U F I ST e 8

14T B G TSI oo 10

1.4.8 U I FH G B B3 e 10

149 B A TR T T A oot 12
L0 R B0 B ettt 12

LA L1 B B oot 14

L5 TV T et 15

151 B FRAZAR S ST FH oo 15

1.5.2 T 620 B BT IY FH .ot 16

L0 R G M TE ..ot 17

2 EIASIE HHvvervecreerecrecssessessesses s ssssssssessessessessassassa s s s bR R bbb R AR R bbb bR bR Re AR ee 18
2L I ettt 19

2.2 BHERFVETIII UL oottt 19

23 T BRI oo 19

28 JEBRIIR .ottt 19

241 BRI HIIIZILIIG covoevoeveeeeeee e 20

242 TSI I .ot 20

243 RS HEFTE oot 22

2.4.4 BED 0T T AR oot 22

2.4.5 NQA FOT B A I EH oo 23

246 T AR T IR 1o 24
SCRARRA 02 (2012-03-30) BRI E iv

WU © HE B A AT A 7



Huawei AR150&200 Z 414V i d1 %

FEERGIAR-TP ¥ HH H %
2.5 ARTE GG TE ..o 25

B RIP...eiceeeceeeeeeeeeeecreesseesaeesseesseessessaesseessassssessesssesssesssessesssasssesssesssessssssessssessessasessesssesssessaesneesaassns 27
B L ettt 28

3.2 BERRHERITIIIL ..ot 28

33 T R et 28

B4 JEFHFHIR oo 29

B L RIP-Lurcoooooeeeeee e 29

B2 RIP-2uooooeeeeeeeeee e 29

B3 T I B e 30

348 TR E oottt 30

3.5 FEVEITITE oo 31

36 I T T oot 31

BT B T B e 32

348 ZHEFETIZL TN oot 33

349 BED OT RIP.....ooooooeeeeeeeeeeeeeee e ee e se e 33

3 R G M TE ..ot 35

) 2 1 i =P 36
B AV e 37

8.2 BIERFVETITII UL oot 37

B3 T B RATNE oot 37

B4 JEFIIIETR oottt 38

4.1 RIPG TR IAEI oot 38

B2 TEIF B oottt 39

4.4.3 7K T43E] (SPIt HOTIZON D .oovoeeeeecee e 39

444 BEPEISHL  (POISON REVETSE) oottt ettt et et e et e et e e e e e e e et e e eeeeeeens 40

B S I T T oottt 40

B B B oot 41

AT TR oot 41

A5 AR AR ..ottt 42

B IS-IS...ueiceeeeeereeereeceesaeesseeeesseesseessessassssessesssesssessaessesssessassssessesssesssessesssasssessassseesseensesssessassnseassnsens 43
S L ettt 44

5.2 BERFHERIIIIL oottt 44

TR IT I 5 O O U OOUOOOOOOOOOEOOOSORRRORRRR 45

5.4 JEBEFIIR oottt 45

54T IS-IS FEARHE R oot 46

542 IS-IS B SEMIRIZEHERL ..o 62

543 TS-IS B HHIBIB .ot 63

544 TS-IS RIS .....oeoeeeeeeeee et 64

545 TS-IS FEA LM oot 65

546 TS-IS LSP J3 3 oo 65

547 IS-IS B BEARTL ettt e ettt 68

SCRARRA 02 (2012-03-30) BRI E v

WU © HE B A AT A 7



Huawei AR150&200 Z 414V i d1 %

FEERGIAR-TP ¥ HH H %
548 TS-IS B M LA AT ..o 68
5.4.9 IS-IS = VAR T-HLH] (3-Way HandShaKe) .........co.oveeeiveeieeeeieeeeceee e 70
S4T0IS-IS GRu.oooeoeeeee e 70
5411 SIS OT TPVO.....ooooeoeeeeeeeeeeeeeeeeeeee e 76
54,12 SIS WHAE MEATIC. ..., 76
5403 IS-IS LDP TEBN . .o.ooeoeeeeeeeeeeeeeeee et 78
5.4.14 BFD FOI IS-IS ..o 80
5415 TSIS TATIE oo 83
5.5 RIE GG TE ..ottt 85
6 OSPE.......eeceeeeeeeeceeceeereeeseecseesseeseesseesseessesseessesssssssessesssesssesssesssessessasssesssesssessasssssssesneessaessesssessasnns 87
0.1 T ettt 88
6.2 BERFHERITII I ..ottt 88
0.3 T FRATME et 90
6.4 JEFRFHIR ... oot 90
6.4.1 OSPE FEBtl....cooeeeeeeeeeee ettt 90
6.4.2 OSPE GRu....oooooeeeeeeeee e 99
6.4.3 OSPE VPN ... s e eeeen 102
0.4.4 OSPE NSSA ... 107
6.4.5 BED fOT OSPF ... 109
6.4.6 OSPE GTSM.......ooomiioeeeeeeeeeeeeeeee e 110
60.4.7 OSPE SIArt-AISCOVET ... ..uvvieiiiiiieiiieeee et e e eeee e e e e ettt e e e eeraaaeeeeeeeeataeeeeeeeeeatereeeeseesanseeeeeeennes 111
6.4.8 OSPE-BGP HEBJ ... 111
6.4.9 OSPE-LDP JIA ...ttt ettt ettt ettt 112
6.4.10 OSPF Database OVETTIOW.........ccoiiiuuiiiiiiiiiieee ettt eee et e e e etee e e e e ee e e e e seeaaeeeeesseaaeeeeesanes 114
6.4.11 OSPE FEIEEI ..ot 114
6.4.12 OSPE MIBh.......ooooomieeeeeeeeee e seee e ses s eae s ene e 116
6.4.13 OSPE MESh-GIOUP. ...c..eeitieiiiiieitiet ettt ettt ettt e e ettt e et e et e e e st e e bt et e enteebeebeenneaneans 116
6.4 14 FEAICTHMLBL oot 118
6.5 T oot 118
6.5.1 OSPE GRu....ooooeoeeeoeeeeeeee e 118
6.5.2 OSPE GTSM.....coooooeeeeeeeeeeeeee oo 119
6.6 ARVEEGARMETE ...t 120
7 OSPEV3....eeceeeceeceeecreeneeesaeessessseesseessesssesssesssesssesssesssssssssssesssssssssssssssessassssssssessasssssssssssessasensassase 121
T L AT e ettt 122
T2 BIERFHERTIIEIL oot 122
RTINSO 122
T4 JEFEFIIR oot 123
741 OSPEV3 FEA T oottt 123
T4.2 OSPEV3 Rt 129
743 OSPEV3 5 BGP G ..o 131
7.4.4 OSPEV3 FIT OSPEV2 HILELEL ..o 132

SCRARRA 02 (2012-03-30) MRy LA LR B A I vi

WU © HE B A AT A 7



Huawei AR150&200 F 51 /% 2%

FEERGIAR-TP ¥ HH H %
7.5 ARAE G ARMETE <oooooeeoeeeeeee e 134

B BGP ... eeeeceeeeeeeeeteneesteeaesseesseessesssessaesseesessaessaessessaessaesa e et e s s s e saa e s e e s e e s e e s s e e s e s aesaessaesaeesaeaaenes 135
0 1 2 [OOSR 136

8.2 BFEHRUETITIIUL ..ottt 137

8.3 T BTG IE et 138

8.4 JFEIFHIR ..ottt 139

84T TR MIEA TR oot 139
B2 BB HITI N ettt 144

B 3 I T I B ettt ettt 145

B B HIEH. ..o 145
84S A JBNE oo 146
8.6 B HH I B et 147

84T BGP I i .ottt 151

848 MP-BGP.......oooomieeeeeeeeeeee ettt 152

849 BGP GRu..oooooeeeeeeeeeee e 153

84 TOBGP “ZEAME oot 154
8411 BEFD FOr BGP ... 155

8412 BGP TTACKING. ....etttiitteie ettt ettt ettt e et b e e bttt b e se e et e e bt st ebeeneeneeseeneeneeneeneeneenes 155
8413 BGP ORF ... 156

8.4.14 ACTIVE-ROULE-AGVEITISE. .....ceiiiueeiieeieeiieiee ettt e e et e e e e e e et e e e e e seen e eeeeeessaeeeeeesennaaneeeeeeanns 158
8415 BGP FZZHFT e oot 158
.16 4 T AS et 160

8.4.17 FLFMEHEAT T BRIEAR oot 162

8.5 ARTEEGHAMETE .....oeeeeeeeeeeeee ettt 163

0 B I TR M cvvuereerecresessessessesessessesssssssessessessssssssssessessessessssessessessessssassessessssessssessessessesassasaessessesassesen 166
0L I ettt 167

9.2 BIERFHERTIII I .ot 167

0.3 T B R e et 167

0.4 JEFHFHIR . ...ooooeoeoeeeeeee et 168

0.4, 1 B BRI T R U ettt 168

9.4.2 1 TR 55 TR FH T ELZB oottt 169

943 LI ..ot 169

9.4.4 HIUHERTZEFUZE ..ot 169

9.4.5 BGP 0 IGP........oooeeoeeeeeeeeeeee et 172

0.5 AR G M TE ..ot 173
SCRARRA 02 (2012-03-30) BRI E vii

LT © N BARA R 7



Huawei AR150&200 Z 414V i d1 %
FEMERER-TP #% 1h 1 IP % Ak

IP B&H A

XTARE

1.1 /44

1.2 ZH RN
1.3 "J3RA3E

1.4 JRBEAR
1.5 % H

1.6 KRG 5 g i

SCRSRRAS 02 (2012-03-30) Sy LA TR (5 S 1
AT © HhH AR A R 2 7



Huawei AR150&200 R 414V i d1 7%
FEMERER-TP #% 1h 1 IP % Ak

O HE IS P8 R AT Bt . B S Rt fe S CCAOR MR E 5, B
IR AL IR S P AR R IR R

1.2 S tRAEFHIY

I

1.3 AJ RIS

5™ 7T
T HoAh R ST I B A o

License X ¥
T34 License VFr], R AI SRS ZEF RS -

N =
AR150/200 SZFFZEF LRI A LT
- IR A
AR150/200 V200R002C00

1.4 [RIEHGA

1.4.1 F& 2
T DRI R b, R0 208 32 42V 25 P A3 1 19X 48 3 B R ARAIE I 4 B AR T i o o LI M 4% 3%
WA A ELSS (Hub) « MAHF (Bridge) « 22#AL (Switch) FlEH#% (Router) .
% LH PSP LY () R 2 V4G, T SREAT % e AR S e o e e S AR TR U B3R
SCIH RS A A E BRSNS R |, BSOS
Mg, AR H & R 8 TR IR SO H I L. B 88 AT L B AL
WA E A2
% 8 3 e BB 4 O BECR 0, T S B RS AR S kB 1, HA
LS HE. G haslid — AN S Y — G 8 e AiEs:, WX WS % 2s M bE—
AMBL, AR R IX G RS A4S . 2 TR AN W B TR L A B i A
B, BRI IEA T

SCRSRRAS 02 (2012-03-30) 1l B A TR B 2

AT © AR IR A+



Huawei AR150&200 R 414V i d1 7%
FEMERER-TP #% 1h 1 IP % rh ik

Biltn, 7EE 1-1 71, HostA #| HostC JLZ8id T 3 NMIZRAT 2 Gk . BRI g kR
INIXLE R B

B 1-1 2% R RN W B RO HE

Host B

HI TP 28 /N AT REAHZEARKR, BRI P BEA S B K AR, X AN (KR 4, )
LIORE LI BOR LL— AN INBCR e, IS PR 4 B SO A e 0 3 1 4

KT W B /Nt A IR AN — 8 R B BAR R o BT, 00 A v ey 4 B
H1 AT e b 28l P M) 3l R B R AT 22

1.4.2 B&E 1Y

b THTER 3 B pH A ) 3 BT BE AL B IR PRI S A, X Rh D) BE IR SRR H 2 2% el s
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TP REAR =2k
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- h P2 B Y T G B A A
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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 AR150/200 11, #4714 display ip routing-table I, 7] LL7E 7 51 B% 4% i % b £ 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
Ethernet2/0/0
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
Ethernet2/0/0
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.

SCRSRRAS 02 (2012-03-30) ey LA R (5 S 5

WKL AT © HE A AAT IR 7



Huawei AR150&200 R 414V i d1 7%

FEIE A -TP % 1 1P i Atk
B 1-2 R 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 |Ethernet1/0/1
Ethernet1/0/0
1.1.1.1/24
Ethernet2/0/0 == Ethernet1/0/1
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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FEMERGR-TP B% 1h 1 IP % Ak

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 & 9 mii£ 5 AL (Huawei AR150&200 % 7)) 4> b 34 vy 28 45 M 45348 -IP L 4

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 Ethernet1/0/0
8.0.0.0/8 RIP 100 3 D 120.0.0.2 Ethernet1/0/0
9.0.0.0/8 OSPF 10 50 D 20.0.0.2 Ethernet
9.1.0.0/16  RIP 100 4 D 120.0.0.2 Ethernet2/0/0
20.0.0.0/8 Direct 0 0 D 20.0.0.1 Ethernet

(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] Ethernet1/0/0 0x0
8.0.0.0/8 120.0.0.2 DU t[37] Ethernet1/0/0 0x0
9.0.0.0/8 20.0.0.2 DU t[9992] Ethernet 0x0
9.1.0.0/16 120.0.0.2 DU t[9992] Ethernet2/0/0 0x0
20.0.0.0/8 20.0.0.1 U £[9992] Ethernet 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.

2%, AR150/200 2k £ 5 K- UURC 9.1.0.0/16 1, MPET Ethernet2/0/0 4 %X 4 H 1Y
Huhik i 9.1.2.1 1R 3.

1.4.4 &5 HA S #h7SKH

AR150/200 AMYSZFEERAM H, [FAIE57#F RIP (Routing Information Protocol)
OSPF. IS-IS 1 BGP (Border Gateway Protocol) %5225 H 1M .

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.
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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

AR TN E A AR i, A PhGES 0L (Huawei AR150&200 F%1) 1
M s REPERIA- ) .

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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R IR-IP B

1 1P i Hi Atk
B E i SRR b 2 FESZ % R B R SE R
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

AR150/200 735l 5E LT ANBILSHANFRALIC L, AMERUL S BT 52 2R b 7%
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 P45 B S G AR L Bk 5. X AR150/200 RGEARTEFR 1-2
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
AR150/200 37 ¥ M AR, B ARVFRCE 2 45 H 3t 5] BAR SG g B AR IR A i | . 24 2]
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

Ethernet1/0/0 RouterB

P1. P3. P5

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 -

- MO Ethernetl/0/0 Ki%% 1 MR Pl
MFZ O Ethernet2/0/0 K 3% 2 2 MR P2
- M3EIT Ethernet1/0/0 %&3%55 3 MR P3
MFZ T Ethernet2/0/0 K i% 5 4 MR P4
- M3 Ethernet1/0/0 K% 55 5 MR P5
- MIEID Ethernet2/0/0 3% 55 6 MR P6
® i

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 % Ak

B 1-4 Fit 51 305 1BE M E

RouterB

P1~P6
RouterA
R 10.2.1.0/24

Ethernet2/0/0 P1~P6

Ethernet1/0/0
10.1.1.0/24

10.2.1.0/24

RouterC

RouterA 73 A#e R SCE] H itk 10.1.1.0/24 F110.2.1.0/24 . ZI0 A7 E 5540 (13 %
JRNSE: [F]— HRCSCREE R AR E R 542 . RouterA e R ARSI FE

T
- 35 10.1.1.0/24 158 1 AMR3C P1 & MEZ I Ethernet1/0/0 % &k 221, BTl 5

FIEZ H 1 4R SCHB N Ethernet1/0/0 5%
- FiK 10.2.1.0/24 (55 1 MR P12 M2 Ethernet2/0/0 #% % 2510, FTLA2 )5

A Z H FI 4R SCHR A Ethernet2/0/0 % %%
[RARYY:

AR150/200 12 L Hi2 7 R Hoda s K.

R SEIl g, SR 388 8% ik RIP. OSPE A IS-IS, Ak thth S Fr 4
434
[ARETT
G A L B e BRSs A4, BRI RA S A,
149 IRHEEMNERH

H T RAMISIRAN - ASIE) i D DUASAN I 0 o = It RS LB, A
20 MUY, AN [ P P S TR0 e R AT A5 B R I

AR150/200 SZRFRE—Ff it B sCA B AR % e 5 LN 0 55— it el st b o gt it o B E30E
ATAHRE R % 1 S IAHILR], FL A A 7005 2 LB e SR

1410 T—¥5H B

EX
Bk B PR R B SR PERE I BOR, ECER TS B R B EEER
ARANHER R ey BSCRE BB E SR AT, 1AL g %Wﬁﬁ%m%,

M ITTERAFRE DR (S SO

12
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E[:y
TEBE A BRI Sl 2 IGP e skB it R A D)4, BRI FIB B sk e, 96
B HOBSC B, BRI 25 1 S

HI8R 5 T — RS

B BRSO RTSLS BRI O TN s A thAE
BTG R, N —BE S b Jsdh F — Bkt bl BRIE SRR A TR . R A
TN B BRG] BATSAUTPRE S RE A%t BN R & FIB.

REFEAR

FEATIEAUE RO B AL, FOR AT —BREEAT BRTIAA. SRR i H st
FEHA T BE S lshn Bk, SO Bk, W d AR SIS
BE B AEARER, I AR R T — B . PTEL, i i R A
IS, AT H A AL AT RSN AR SRR — BedE AT ERE A

X IEACBEE SO, SR BEE PR (UP/DOWND BSUAR IR, HUFE B0 I ah ik
Mok 55 B& I8 H (b AR R 00— Bk S BT BRI AR

ECREE
IEACSME P B IIEARE R, AW AN RN 75 T AT R e R AXES i AN
TEE I SRS AT, SRS UL RC I o AR I i phy 2 AR T g 5 22 7 T e 1 5

&

BEETEUL T, ARG VPN LEFF LSP BEIE HAREAT 848, W R EEHEAT D1 48741 ik
FEILERRNIBEIE, o B0 B R SN I F Y F I FEE S . VPN N REIE SR e, X
N BRHEATIAAC, CEPEREIE SRS H P AR, BOHR A BRI SRS R O AN ) SR Y R BR T
FREMILEY, EPAEH I FEIE .
T—BoE TR

MR R, T aMEd, HiE bR D gtaess S5k, TR M,
M EHRE A MBS, RN B BRI, HOREE OBk RO, B
) T AT E A 2] FIB, 2L SO 1] 55 BTSSR AOG, RATE —Bk o T

g, KERETSR S F AT BN, R 25l XA T Bhis e A5 By 21 FIB
L AR AT SR AR A R R I D) 4

B 1-5 RERWT—Bk o ER IR ARRE RN

'
...................
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RRPERIA-TP 2%

1 1P % i1 ik

W 1-5 P, WAL~ B, Brgz R sephar, A iat i [ SN — B
IR KAT B e UK AR AT, 23 IR BEAN BT R 1 N — BT 4%, R LLRTSR
AT, SO B S TSR B A O

SEfR b, WERETK B IF-—AS BGP AR JE, WEATT F —BbRIEART kS B — e 4H
A, FRIEAREE kG RS ERN,

B 1-6 LW T—k o B EERAHELTER

Forwarding
Information

Wk 1-6 fros, SR —Bhr Ba, RE R ADBEKRTSOLE R AT Bk, OBk
AR, OGNSR R —BREEA TR, JFLUR Bk SRR T 2 B Rk A A
H R XFEPTA TSR T LA IS, SR R T SRR e ok .

B H SEKRER LR

IEACES H1 IR ACREE AN R 1N R PR o

14 ZNERH S EREER L

ERER e

IEAR I th ® X BGP A% T4,
® s AR fd R AR
® SRR IEACTE — Bk

IEACREE ® X BGP #A M % t#E4T 5K
® iy P& IE BBE 1E SRS AL AL filh KA
® N I BRIE SR R T W AT, B AN RN 75 R

1.4.11 SRHEEH

R L S b BRI B . RSO0 R, B RO AT DU T T U B S
Herhs (HA LRI, tn] DM h AR b IR sk & . 1 OSPF A1IS-IS.
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FEMERER-TP #% 1h 1 IP % rh ik

7 AR, B I P B R R P FR B DL IR PR s R R T AT (e e o AR B R
A B B LRI 2% 0.0.0.0 (FERSHA 0.0.0.00 Mk B HIL. w4 display
ip routing-table &5 X & 5 BCE T A H

SRS H kA e 5 2% 3R AT H B HBHEARVLEC, TSR SOR IR B 2 1%
HHo G0 A 54 B B Ao B b hEATERS v, Az koSC 8t 5%, HFmds
Uiy iR [A]—4~ ICMP (Internet Control Message Protocol) #R3C, #i7%51% H (bl ak /28 A
ik,

1.5
1.5.1 B IR TR U s e BY v F

WE 1-7 s, 7R AR RS T, RI4% FistT IGP WM, F:Y# 7 RouterA i, 4H
PRS- #% 10.10.10.10/32 7F RouterB ¥iijo  H:H 25k 21 41 75l 557 110 8% B0 56 T HoAh %
f (B 12.10.10.0/24) WS, XA ARC & % 10.10.10.10/32 (WS e i T it
i1 12.10.10.0/24 WIS, IRAE 24 X 4% 4 by E0BnIACSnT, it e i O 28 4L 3805 1) % ey
10.10.10.10/32 JL5e s, FRUEZL LS5 [R5 )k

B 1-7 %R SE R SR F 4B M [

12.10.10.0/24

10.10.10.10/32

;

RouterA RouterB Source

LL

o
N
© |
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FEMERER-TP #% 1h 1 IP % Ak
1.5.2 T—k 5 BRIy HEE 1 F
IBGP 2 M HRiER

& 1-8 IBGP & H ik X £H ¥ [&]

1 1-8 Fi7n, RouterA Al RouterD 2 [A]ZES7 IBGP 4 J&. H1T IBGP % i) F—Bk2dF
HIEIAR) (—R IBGP 2 fi /2l i AN #4511 Loopback 2 HLEEEE ) , ANREHFEH]
KA FHE R, WA IBGP 1% HH I R 4h F — B 5 1 21 B0 E 1 H 82 VR B — Bk,
ARe Nk FIB, #8543 K.

RouterD M RouterA W3 4 T4 1, Xeeis i HAAAMHEI BGP Jilh F—k, 2ARFIH
[ IGP #4% (A-B-D) . M5 (A-B-D) KR, X 4 T 4% IBGP 4% A%
S AIEARTFET FIB, AN T B e[ 1) F — R T — AR B, i mT AR R R 2
I FSEZEL 4 T-4% IBGP 8% 83845 (A-C-D) o WAy 5 F — BB o, sz
b E (6 W N IR X U e &

5 RouterA F RouterD 2 [AJ47 [F 2 22 Bk EBGP 48, st e s Fikit#EME, T
— Bk B FREE T T2 Bk EBGP % ik i 5.

VPN &£ K BEE

# 1-9 VPN % B % 4K 2H W &
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R IR-IP B

1 1P % i1 ik

W& 1-9 fisn, PE1 A1 PE2 Z (a7 4Ff%, PE2 M PE1 W 4 T4 VPN g, XUbpy
th A ME A BGP J5idn N —ik, iEARRIARIF A MEEE (Tunnell) , 4 Tunnell K4
MR R, IX 4 T4 8% AT B EAR TR FIB, ANA T ZEXS L [F R — Bk T — X
IEACHIRET, T AFERE A J2 10 S0 4 T4 6 0 2% e84 21 Tunnel2.. X AFFICSI TH]
5B EEA e, SEBLT R RTSEEE TE I IR R S

1.6 K& S5 45k&E

K&
y

GRRgiE
FER%iE KX LR 2 FR
ARP Address Resolution Protocol H g AT 0L
BGP Border Gateway Protocol 5 B
CE Customer Edge FENRBUE SP &3
FIB Forwarding Information Base R s B
IBGP Internal Border Gateway Protocol P32 S SR
IGP Interior Gateway Protocol P8 I S
IS-IS Intermedia System-Intermedia System el R4 — ) R G
NDP Neighbor Discover Protocol A i R IR
OSPF Open Shortest Path First TF I G AR5
PE Provider Edge 45 wid gk &
RIP Routing Information Protocol EERAE B
RM Route Management % A B
Vlink Virual Link HE FULBE 12
VolIP Voice Over IP IP %
VPN Virtual Private Network JEFURAAT P 24
VRP Versatile Routing Platform WA R E
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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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Rk -1P #% 2 ER A

FA A B E A T A B % T T AR R

20 235 G5 AL PR TRT SIS, D T L A PR T AR R 2% 1 A o A A R R
A T A R O PERE, ] O B A ] ORALE Y 98

B, RS A bR e S A B AR R, BRSNS BEhAS, A A B B
AN

Huawei AR150&200 5~ Fr il g &S 1, 32 Fr S VPN SEfl e s sk t, 58
TEHF VPN B A& # . 55 VPN L2613 )L (Huawei AR150&200 241 AL
o FRERE-VPNY .

2.2 SERAEFIY

x

2.3 ARG

5 5 M 7T
T 5 HoAh 9 SC I 4 o
License X ¥
IPv6 H A IR License #2480, SATHILT, &A1 IPv6 A I AE 2[R G2
o R EAE T] IPvE WA thIhRE, 1HIBERE N IpIFEAE HiEIF I IS0 N License,
®  ARI150&200 il 45 1k 1,
AR S5
AR150/200 SZ FFZAEF LRI A LT
) RIEZIFRRA
AR150/200 V200R002C00
2.4 [FIRHEIA
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Rk -1P #% 2 ER A

2.4.1 B7SER ALY

7F AR150/200 41, 1§ /1] ip route-static fir > M &AM H, —SAHASKRMAS U TE
EY

o [k S
® NI ki

B a9t 5555

f£ ip route-static 7%, IPv4 bl o4 iy RERIA% S, RS W] LU s+ 3EHIE R,
WA A (RIS IS 17 I ED &R,

HiEO ST —Rkitbit

FERCE BRASES I, W52 BB O interface-type interface-number, W nJFgxE F—Bkhl
nexthop-address, & 0] LL[RIINFEE H# DR —Bkiuhl, HAREAR b S2 x5 2K €

SEbr b, BT R IR AR A T Bl AEARIRAROSCINY,  E BRI AR S H
HEF R AR 2 VUG B i CRE S I UL RISt o A asE T F —Bkdtulik, Rk
JEA REHR BRI (K BE RS SR, R H AR L

i g KL VI 5

® N T B AR, e kB OB ETRe T F—khhl, XEHAh 5%
1A 3 PR T i 2 11 b 3t A % FH R — Bkl

® X}T NBMA (Non Broadcast Multiple Access) RBIHE1 (41 ATM #11) , B
FEmi B2 M4, IXIER T HECE [P K AN, BT Rk 2 57 1P Hihk 20 5 % 25 th
BRI RS o IXFPRGHL ECE N Bk 1P Mk

o FtEFASK N, WwRise bl /O CBORME ) F VT (Virtual-template )
FEOE AR, 2R N Bk DA LRI 2 ) #R R AL 1, 1 VT 45
FUR A PASCERZ AN R FAVS )2 11 (Virtual Access Interface) , X#HFS SEHIZ A
Bk, oEEME—AE T Bk RN, WA i Can DR M
F1D) 88 VT R R, BRI e 18 12 1 A2 I RE B R — Bkl o

2.4.2 BR7S S RN A

Wi 2-1 fro, PSS R LA R o, ] DU P A e SE LM 8 O . S S
RN BEZR Il JF RN th SR R AR R B R 2%, S Jn RN AR EE
Py EE 2% C B A B 2

& 2-1 7S B 4E W &

RouterA RouterC
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I P FEEELE RouterA _FFCE RIS 3, 4. 5 HIEABH, £F RouterB _LCE ML 1,
SIERSE M, 1F RouterC LECEFIMZ 1. 2. 3 IERSKH.

REERSIRE

FEAEH ip route-static it B F A G N, W B bk SRS AL E S 4% (0.0.0.0
0.0.0.00 , WIZIRMACE A& HRAE B o XRE R LA A0 ) 45 FRTTC 2

K 2-1 #7, [AA RouterA KAE 3. 4. 5 MERIHRICT —BkER/E RouterB, K AJ 7E
RouterA [HCE —4HaHH, S EAMIFAHadfd 3. 4. 5 N 3 4o S . [H
P, RouterC th H 752 & — 45 % RouterB K64 M, A LA FHadsE 1. 20 3
ML IH) 3 SR FRAS IR

PR Rz gt

XEFANEIER A S i, TR ST TRC & AN R AR JE 2% preference, MM BE 28 7% N 4%
FHAET ORI . OB BIAAH R H b 2 8 i, iy e AR, W] SO i 2%
1o B 2-2 ETFENFEAM AN .

L& 2-2, M RouterA F| RouterC A &AM H . 7EIEH RO T, MR AT —Bk
& RouterB [FFAEE tHIFPIRAAN “Active” , PR AM A &M ER. —5%
T8kt RouterD [PJFRASES FHINAE A & 00 6 . HATEERERE U s, &0y
A SNSRI R BN S AR BERE IR T, % AR SO B JEUR 1
FE7-, BITF—Bk/2& RouterB [ A % FH S RCM 1 BRI FH R AR B e e, R MIX 4% £ 1
B it fF sh ER A tH . RouterB Fl RouterC 2 [R) 5% 4 A& AE WO sy, V7 B 2 4% gl
TCREN I T -

2-2 SEFENERTSHEH
RouterB

RouterD

RSB A SE
WO S 00 2 & it SRR ARG, AT SR LS

Lnbe 2-3, M RouterA #| RouterC A W &AL CHAH R RS . I Ac S A& U BAE
M L, AT S R
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B 2-3 B A 1E
RouterB

RouterD

2.4.3 BHS IR ETFE

IPv4 §# 758

AR150/200 SZHEFEmE A, 7 ES VPN S GBI H, 5% 2T VPN
ML, 45 ¢ VPN S246iE 2 . (Huawei AR150&200 2271 AV B 28 H k-
VPN) .

IPv6 B35S HERE XThEE

IPv6 FfiA I th 5 IPv4 FRASEE th2Rfl, BB 0 F LIRS, &S T Leai it
FATR] IPV6 4%

EATZ A 22 H kA~ — Bt A BT AN, TPve mias i d 48 HI R 2 TPve
Hudit, M0 IPv4 ANt A IPv4 Mk,

TENCE IPv6 T ASEE IS, W s 2 10 H bl A0 GRISKE R 0) , WERREE T
—4 IPv6 S M. SRR S H stk oI TS % b 2 v AT — 300, ¢l ek e
F IPv6 G455 FH K A TPv6 RS,

2.4.4 BFD for 75 H

Lsh A BORTE, S A S B RIAE], Mgk TS s,
T4 N . BED for i A ek vl O B8 S 4 4852 BFD 2x1%, FJH BFD 215 Al
At T AE A IR A

BFD for i 2% B il N RE 4 A 402 — 4> BFD & .

® CUBEAK LY BFD S iEAI R (BFD i i Up # 4 Down) , BFD &
K bE FIRARG, R IX S i TP ¥ b3 b gk o

® YHAERAM T LY BFD & ik IhE sy, (BFD 21l Down 4 Up) , BFD 4 I
WAL, REHIXELBH A TP B K.

BFD for it a5 i f A7 B 000 22 B Iy ks X
® kil
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Huawei AR150&200 R 414V i d1 7%

FRPEREIA-TP 2%

2 i

W AEIEARTE SR B, PTBCE B8 DA T —Pot 2 HIE T —E . IXFF,
BFD 231 it 422 RIS Bt A s 2 0, stk R el i — Bk

o kR
W IER AR, ACE T F—Bk, FEOARL EHIE F—Bb 8 0. IXFf,
BFD 2 il (P il > i ol s — 8k, AR . —RIE LT, B4R 5
N —BE 2Bk, AEEBA, WOCRRE R ERA RS g T 2 Bl .

(1 sem
o BB GG T —IE & RAEAETAG, A EBHATREA RIESFHE, ZAORET—BE
Bt Bl — ARG BB AT —3k, A DRLMMEE K. HI, 424 display ip routing-

table 44~F A3 G, 4R Flags FHETAH R, MEAFHGAHEREK S, T, HIEHENRHL
W,

(1 sem

BFD #y3# taA~%3+5 AL (Huawei AR150&200 % 7)) £k 34 oy 38 4F M358 TS50 |

2.4.5 NQA for 85758 H

A A B BRI, W REERR A2 TR, SR A BEhE O
IP ¥R AsiMibr) , FHEEH AN, X ICERIE L TR D)4, 1T RE IS AR
B IR TRV 55 Hh T o

BT A BRI, FR AT P AT R 7 SERAS IS B B TR B o TR A e Hh T
5, AT BFD for sk HRFIE,  HH T 52 30 ELA 1 £ 9 i A 0 20 S RE BED [ R,
FEREBERY 37 5 ok 90, 117 NQA (Network Quality Analysis) for it 24 % i 1) H %25k
T B I SCRF NQA BRI, JRANESKR Wil S RF,  HASZ — 2B KRR .

NQA for FAS I FHRFE R A B 482 NQA WA, I NQA WA A Al 4 2%
HIPTFERERS IR, MY NQA ARSI ZE AL, e i aS i i G IR, A8 2 G A (1
Hh TR 5% PR B AIGTR H 1. NQA for #AS S FHARFPEI T RE T

® ISR NQA IR 24 ik b, e o R I A AR th BB “ ARSI
(BeAe e ANTT T, AN TP % b O

® IR NQA PRI I B HE K M TR R, B SR I A A I BEE N R R
A& (g, A 1P i)

(1) +mm
A 5558 R T A —/A NQA XA
NQA #9243 +5 5L (Huawei AR150&200 % 7)) >34y 35 45 48K - R 42 32D

W 2-4 Fios, BEEEBALHENL N IEZ 10 AP, 3100 M. T4E RouterB FlH]
F 2 B TevAE AR B, FrLAfE RouterB FFECE B i S d . T Mg
EVPEM# RS, 7E RouterC LR TIRIAEIIBCE , 1EATLR %M. RouterA. RouterB Al
RouterC FIZ T8N tHh, AHHE AT L2z 2 B e Horp, RouterB Al RouterC it E 3))
BRI GIAFRSM H, JF HBEARAEIRE, XFE RouterA tHag it 2h 28t b
BUM RouterB F1 RouterC 7331 2% > 2 H IR, RouterA AR 35 W 4% Bk B (148 D E AN [A]
P L HBE, 5 — SRR ACN %107

1E RouterB " & NQA for B ES FHFFE, A NQA WAFIK: I 3 H 5% % RouterB—
SwitchA—SwitchC (SwitchD) FPRAS, 43 R K AW, SCa s s eh A
N AT L o ) BE % RouterC— SwitchB— SwitchC  (SwitchD) o 7F P 45k 4 #5 1E
W, FEE TR E A B .
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Huawei AR150&200 Z 51 V% 2%
Rk IR -TP 1% 2 ER A

2-4 NQA for B#7S & H N F 42 ) (&

IP Network

Ethernet 2/0/0
Ethernet 1/0/0  172.16.4.1/24

172.16.3.1/24 gy

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 AR150&200 R 414V i d1 7%

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
%
SCRAFRA 02 (2012-03-30) T I 1 25
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Huawei AR150&200 Z 414V % d1 7%

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 26
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Huawei AR150&200 Z 414V i d1 %
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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Huawei AR150&200 Z 414V % d1 7%
FEMERER-TP B 1h 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 & — it T HE 2 k& (Distance-Vector) FyEREMYL, ‘&ilint UDP i SCHET % 15
SRS, Al 3 524 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

WRMIT
T A P T A
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Huawei AR150&200 R 414V i d1 7%

FEPERIA-IP 1% i 3 RIP
License X ¥¥F
Toi 3RS License VFr], BT $RAFZAF ML AR 55 .
RR 7 37 5
AR150/200 SZFFZEF LRI A LT
) (KRR A
AR150/200 V200R002C00
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
A RIS
3.4.1 RIP-1
RIP-1 CHJJ RIP versionl) &5 /38 (Classful Routing Protocol) , ‘& H S HFLA) ™
W77 A RAT RS, RSO W& 3-1 fios. 7E—AN RIP #3CH, &2 LA 25 4
MR, RIP j2—MET UDP $pUr), JfH RIP-1 A3 B AREEL 512 15, RIP-1
ISR S G B FE g s B, B R AERI AL By C ZEXFER B 4R M B %
It RIP-1 Joik S R 2R S, A SCRFANESE M (Discontiguous Subnet) .
3-1 RIP-1 BY$R A&
0 7 15 31
Header Command Version Must be zero
_f Address family 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
SRR 02 (2012-03-30) eI el 29
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Huawei AR150&200 R 414V i d1 7%

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
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Huawei AR150&200 R 414V i d1 7%
FEMERER-TP #% 1h 3 RIP

& 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 FHHFEERIEE
10.0.0.0/8
e cost=16 e
RouterA " =1 " 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

fi e SEOBT AR R T WSO Ta], ik A BB T LAZE R X 2 LSRR Tw) A B R IR A IR ST B ]
FoAbBE &) AR L, AN S E I BT .
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Huawei AR150&200 R 414V i d1 7%
Rk -1P #%

3 RIP

[ 3-5 fil & E IR IEE

The network to
11.4.0.0fails.

The network to
11.4.0.0fails.

The network to

11.4.0.0 fails.

Wl 3-5 frs, M4 11.4.0.0 AAJIAR, RouterC f/cf3 28X —15 E. W%, FHrikhls
BB KIES A Router (RIP W EERE 30 FPRIE—IR) o {HUWIEALE RouterC 2545 51
BB R G, RouterB [ 5 BR CALE] T RouterC, RouterC i 22 %] RouterB [f]
FAEMLZE 11.4.0.0 AR . IXFE RouterB Al RouterC _F2:1E M %% 11.4.0.0 )% tH#RE
T S5 AT R s 3R 4% . 1R RouterC A& LM 48 b 2 i, AN TS BB I 30k
AL B RIS BB S s th e B, I 3% B 1% th R A T80T, U my DUt f =4

Lk

il R SEREAFAE TS —FhT7 e T AT G G A SR bR ) i 2 K I 3
LT, I UK H1 0 cost BEE Y 16 ARJa A A 25, HEHT R B thRE R

34.7 RABRE

BRSPS, A BRI BLN AN 7 R e [ A (FLERBD RIEI2R
BN R B AR . RIP-1 AP SR SO BA S Al RS 45 EL, i RIP-1 &A1 FA it

& HARHER ) ER B o RIP-2 SCRFER HHER &,

bl

7E RIP-2 FbAT i i A ] g e KL R 28 RO T ™ REVEAN R, il 2%
e R A PR 5 K
® LT RIPHEMARES:

D% RIP-2 RSB HERS L, BT LS RS 1

Fbtm, %FF 10.1.1.024 (metric=2) F110.1.2.0/24 (metric=3) XK H, SBL
A% AR B % 10.0.0.0/8 (metric=2) . RIP Version2 & BB AT, BE4E
P AL metric {8 .
o JLTHNES:
F AT LLfg e SR A bk
SCRRRAS 02 (2012-03-30) ool AT MR 51 A 32
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Huawei AR150&200 Z 414V i d1 %
FEMERER-TP #% 1h 3 RIP

Fbtm, %FF 10.1.1.024 (metric=2) F110.1.2.0/24 (metric=3) X5, 1] LILE
WO FRECE RSB 10.1.0.0/16 (metric=2)

3.4.8 ZiHIEF0% LY

N T IR B, S PEhleR, RIP SCREZ RN 2 SCfilhett . ZRERERVE N —MRE
f¥) RIP BERERIBC—A13% 1, Wi PRAE I REIEAT (0 P B SR AR BR T — 4142 1
XFE, T BLSEEL— B s A 24 RIP D dtRe, St oeE— g — 4k 0. i H
BEAS RIP HERE ) b S A2 A0 BRI, ARERE 2 8] ) URH HL 5 N

X SCFF VPN 134, B RIP BEREARE — NMRER) VPN SEBIHIRIR . X8, P
TINEZBERE (1)1 DY 5 12 BEREAH ORI 1) VPN SIEGIAH KB

3.4.9 BFD for RIP

EX

XL Ia) % K A I BFD (Bidirectional Forwarding Detection) g — 7 FH -0 &5 J it #8 2

VB 4% A s PR AT Lo, e 38 5 0 eh B S CIE By, T e Rl e e % o s 3 15 A 15 ¢

FH IS RE S PR TR S, AT oD il 4 #2810 S B & % k.

7€ BFD for RIP /1, BFD nJ DRI I 24 % i bt 30 00 RIP Bpist, M hndR RIP #pi%

X I 2% 30 AR 1R i 1

BFD fui%i# A BFD M15h4 BFD.

® /& BFD
¥ 7 BFD J2 15l ir 47 T TGS BFD 1S5, 4045 1 B A bR P45 Azt i
FRIRFTEE, T 1N A& BFD &1 iE K.
TXFh Ty 2T DAAS 52 6 iy 4% PR R 1), 6 X it 46 AN S2RF BED THEERITE L, Aty
TR A BFD SCHLHUE BED il ohfg, tn] DUF SR AC & 7E 5 e ki b, sepieim
BFD £l D e o

® )7 BFD
1A BFD 235 % i sh &l &% BED 25iG 8. 314 BFD 1, AHibrilfr 2
AT, o bR AT MK 5 ) BFD 4R S 3R EL
B BB UAE T TR RAR ok BRI, B N IS B IN S EL CEEE H Rk, J5
Hok2%) JE 4545 BFD, BFD ARIEW RIS EE S0 YR AT &, B
)T BFD [ t s n] DLER I B0 2] BFD 2 %R A45 4 Down, M SEBLE 7 &
POV RN S %, B T R KR R
)7 BFD LLiias BFD 82 ARGk

HAY
DR 2% L T Bl 4% AR 2 3 S0 PR A TR UL ST E L DRI R EE DT S SR TRDGETFR v
DR 2 PR B A R I o PR I e e R PR I 4 25 B R S R T AT IR O &
BFD 1 RIP #HKEEG, — HBEER KA #, BFD 7EZZF0 2N 1] PN I8 i% e I3 %11 RIP
PR, AR % EE s E 1 2 o I B st B 4% 1140 8% o S DR i A5t 4, P T
PRSI SR B
RIP WM SCAEAL F BFD AT i 6B 3% S AS AL o) S S50 s i 3-1 FTomse:
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Huawei AR150&200 Z 414V % d1 7%
FEMERER-TP B 1h 3 RIP

% 3-1 &4 {EH BFD & A9 X 3

~EOE BFD | SR HEEHNALH W S0
iy

&5 RIP ZAk5E I 288 CERIAEC A 180s) #2(>180s)
7= BFD 2 ifR%& 4 Down FPeg(<30s)

FE
3-6 BFD for RIP 2H W
RouterA RouterB RouterD
RouterC
® 75 BFD for RIP [¥]JR B
1. RouterA . RouterB /& RouterC =& &% [A]LL % RouterB Fl RouterD X [H]
CLZ8 0 il 7 RIP 4K o
2. 7f RouterA /% RouterB [l §E%)ZS RIP BFD &AL
. L HTHE, RouterA Fik RouterD % H K —Bk 4 RouterB.
4. 4 RouterA Fll RouterB - [1] {54 4% H B e Sz iy, BFD PR J8 i 38 Jn s
RouterA, RouterA #HlFxFs F—k A RouterB [¥)# Hi .
5. RouterA FHrdbiT s h i1 5 IR BUI 1%, 234 RouterC. RouterB #iA
RouterD,
6. 4 RouterA 5 RouterB Z [H]FIEFE K E 2 5, & Z BRI 1R BT,
RouterA ' | RouterB [ {5 5, FHER BT SCF K .
® 7 BFD for RIP [{]JR #i:
1. RouterA. RouterB /X RouterC = 15 £ W I 2 [8] LA} RouterB Al RouterD 2 [
CL & Al 7 RIP 2L .
2. 1E RouterA Y RouterB A% 4% I _FAd GE i 2% BFD Rl HL
> RouterA 1 RouterB - [A] (1) % H I B i, BFD PRodUsgn I 18 &nes
RouterA, RouterA I N —kA RouterB [ H o
4. 4 RouterA 5 RouterB 2 [M][EE K E 2 J5, —FH Z M S TEEH T,
RouterA i | RouterB 1% ti15 B, FHE BT IR SCHE K .
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FEMEREIA-TP 4 3 RIP

3.5 RiES5 Y08 1E

Kig

N R

BRI RIP WIEAEE 7 BB S, R IO TR R 16 (AL

I M4 1 R [l Jis B o5 o

I3 RIP AN D27 B0 B 1, A2 i R P45 80 o e s
GaRgiE

GEHRIE RILEFR R EFR

RIP Routing Information Protocol | % Hifii BN
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Huawei AR150&200 F 514k 4 i 3%
PR PEREAR-TP ¥ 4 RIPng

RIPng

XTARE

4.1 4

4.2 ZHERRERHIL
4.3 T[ER1FIE

4.4 JRBELAA

4.5 Rt 5 Aang s
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Huawei AR150&200 F 514k 4 i 3%
PR PEREAR-TP ¥ 4 RIPng

EX
RIPng (RIP next generation, | —fX RIP #3i30) J&XJE KM IPv4 %% RIP version 2 1}
WAE IPv6 M2 LI RE, K24t RIP FIME&#S AT LAV A T RIPng.
RIPng il /23T D-V (Distance Vector, FEESRE) FILEME ML, HBECK M5
A H M ENIBE R (RN B BB TAY) o 78 RIPng Thillh, M— AN lasfl L H
BB 0, BB S — & A nA I M O 1, k2, MBEeR
THET 16 N, H M L SCAATTIA.
A THE TIPv6 MM ], RIPng X 5 ) RIP PRSCGHEAT T 1824
® UDP il 15 ] UDP (¥ 521 it 1 (RIP i H] 520 3t 111 AR A0 Hi 45
o gkl ATH FF02::9 FE A HER AL G ] 4 1) RIPng 2% tH 28 2H # Hhhik
® HUSIKJE: HhaAE T 128 LA AT K GRS K .
® k. {FH 128 LLRFH) IPv6 Hidik.
® Jihhb. {EHEEBA L HbhE FE80::/10 1 Jyilibhil &% RIPng 5 fife S S BT 3.
HaY

RIPng /&4 T SZHF IPv6 M6 RIP WS T i .

4.2 SZFRAEFTIN

AFFPEI S 25 TR T .

3t i &it
RFC2080 This document specifies a routing protocol for an IPv6 internet.It | -

is based on protocols and algorithms currently in wide use in the
[Pv4 Internet.

4.3 AIIR1S

5 M 7T
TG 75 HAb I ST I 4
License X ¥
RIPng IREAH ] License AL, AL, 371 RIPng Dhfesz IR IGiEAS . Wik &5
P RIPng DiRE, 1EBCREN I FAL i I IEE AT License,
®  AR150&200 il 55 {H 0
CHIRA 02 (2012-03-30) TR 37

AT © AR IR A+



Huawei AR150&200 R 414V i d1 7%

PR PEREAR-TP ¥ 4 RIPng
RRAS S #5
AR150/200 SZ FFZAEF AT
Pl IR HFRA
AR150/200 V200R002C00
4.4 [RIEHIA

RIPng ¥ 32 %] RIP Version 2 HYAE IPv6 4% L[4 %, RIPng {5 RIP Version 2
FHIF ) 5E 85 o RIPng SCHREZKSEo3 8L BRI Rl S50, FH DAJRE G it b B % o

4.4.1 RIPng R 3CHER

RIPng R Hk#B (Header) F1Z M LTI RTEs (Route Table Entry) 41, 7£[F]—
A RIPng 30, RTE Wydsc K% H AR P54 H MTU {RRAf E -

RIPng R AN W& 4-1 s

4-1 RIPng R 308
0 7 15 31
Command | Version | Must be zero

Route table entry 1 (20 octets)

Route table entry N (20 octets)

7t RIPng BLAT 42K RTE, 73l i

® [~ —BERTE: i T4 HAGMF T Bk “IPv6 A4 RTE” [H&aii, EEXT
N —BkH 1Pv6 Hidik.

® IPv6 {4 RTE: I THA “F—BERTE” W51, F—4 “F—BtRTE” HI)51H
ALV Z AR “IPv6 BTk RTE” o ‘B 4tfiid T RIPng %t & 4 19 H 1) 1Pve ik
J T4

SCRAFRA 02 (2012-03-30) LA I 1 38
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FRPERIA-TP #% i 4 RIPng
Bk RTE HJ4% X & 4-2 s
4-2 T—ik RTE 18X
0 7 15 31
IPv6 next hop address (16 octets)
Must be zero | Must be zero | OxFF
IPv6 % RTE k% X B 4-3 o
4-3 IPv6 Ik RTE &3\
0 7 15 31
IPv6 prefix (16 octets)
Route tag | Prefix len | Metric

4.4.2 FERTEE

RIPng FEAFH =A@ 2%, 72 EHE RN A N S A SO I e I 25, el
B AA D e AN S L B A

® FHnEhSds (R Update timer) , ‘&€ Witk SE B SCHO 25, 58T R HER A A 30
b, XA ER AR T FD M4 TR 15245 1 RIPng 2% H o

® ZALEmEs (Rl Age timer) , RIPng W2 WIS AEZ AT (] P VAT WO 240 Jm Ak 1) %
FH RO S, A A 18 tAN v] ko

o LiAEERT 48 (B Garbage-Collect timer) ,7E 3 S W B2 B 18] P AN T 3k 4% Hh 74 A U
B K 3 [R] 20 8 1 58T, D022 4% EH A A i R 2 P AU JEC M 1552

SAEN R Z R ICR

RIP 19507155 5 KAl /& 11 Update 5& I8 B, BRI BE 30 MPARIE—IK. R — 25K i
RIS AN GE N A EAE I SRR IR e N A8 . 2927 21— JR i O F 2R 31 % 3%
I, EAER SRR B WERAEBRIA 180 B0 Jm B I AR Ja AR I SR SC, I 2%
HIM B E N 165 I RS RIRIERE N &, WERAEERIN 120 B N SIRBAT IS FT i
3, € I AR I R AE RS R IR

4.4.3 K5 E (Split Horizon)

ACPSPHIRIBUEAL, RIPng MK D1 BIRORS 11, A5 26 1 IR IS A0 4
BOREAMERLAD T S RE, 1 T LA AL B e R

SCRHfA 02 (2012-03-30) T R s 39
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Huawei AR150&200 F 514k 4 i 3%
PR PEREAR-TP ¥ 4 RIPng

B 4-4 K F 5 ERIEE
123::45/64

RouterA. . RouterB
123::45/64
D ]

1B 4-4 Fi7~ RouterB & KRR 2% 123::45 [K11% H1 21 RouterA )5, RouterA AN4x
R 2% 123::45 B A& 9145 RouterB.

4.4.4 HZ14*i%% (Poison Reverse)

BEPEHE I Js o, RIPng MR D2 BB . ReiZ O BEEN 16 (R
R EANE) IR D A R e e o SERLIX RIS, R AR RNy s R Y
TR

RIPng #5PE3 S 2 1 By k™ A4 i A i

4-5 HFHEERIEE

123::0/64
metric=16

—
— -
RouterA = —ad RouterB
R 123::0/64 QRS

metric=1

e 4-5 Fion, EARCEKCEE# 500, RouterB 2 1) RouterA 1% M RouterA 2
M H . RouterA FM 4% 123::0/64 MIESHIFEI M 1, WS RouterA B M 4% 123::0/64 ]
M AR AN TTIA,  [H]B) RouterB %A I F RouterA [ 5 B4R 3C, Tfi4k4: M RouterA Ki%
B4 123::0/64 IR EAE R, T2 20 A % o

a3 RouterA 7EHUEI M RouterB KK tH 5, 1] RouterB &% — M 4 # tHAN T IA
FIvH S, IXFE RouterB 3t N2> F M\ RouterA 272 RIX 4 nlaA B il , DRt v DLAIEE B0 iR A
BEIR A

U R K A HIASIC E T, (RIS K o B4 T oA CANIE 4 11 2 38 ¥ 6 b 7 AAX
AN R AT ISR RN SRR AT A .

4.4.5 il & E#H

fiuh A BB AR AR A SR AR AR, 7B R AT A A AR R SRR S, Tl AR I
EEEPSY

fi ke OB AR 1 WSO TR], ik A SE B ) DA G A R 2 LSRN T, A R R IR AR AR AR I ST
B 1) B s 8RR AZ AR L, T AN AR SE I BT

SCRHfA 02 (2012-03-30) B AR s 20
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Huawei AR150&200 F 514k 4 i 3%
PR PEREAR-TP ¥ 4 RIPng

4-6 fil & B R IR E

The network to
123::0 fails.

The network to
123::0 fails.

RouterB

The network to
123::0 fails.

WA 4-6 Fizn, W% 123::0 AA[IAR, RouterC f /o3 FliX—f5 H. MWW, EHk s
B RIELAHAE Router. U1, RIPng BhsURERE 30 #5 ki —IK. {HA1HALE RouterC
S ST BRI %, RouterB [ 5B 3C4£ 2] T RouterC, RouterC Hit 23 2% 3|
RouterB 1] 2:1F M %% 123::0 [T IREG H . IXHFE RouterB Al C 2 fE M %% 123::0 112 H #
Fa )6k 7 AT Rt PR o Ui SR RouterC AR I LR Wbt 2 J5,  ANFE-E5 A 508 F5 301 31
K, LRI AGE RS B RORTE B M A B, TS Y B MRS B A SR, AT DL
[ o e (511

fil R BT AFAE Ty A —Fh T M —BEA T H G Can b o B W) 75 2 A il 5
2530 Router, PEH B HH IV cost BN 16 285 KA 2%, STt iy A b 55

X
Ro

4.4.6 BRHEBE

RIPng [l i 2R AR AEFE 1V ESEBURY, AE4 1 ERCE B 2R 4, BE ] LUK RIPng #E4E
AR OB A 2% 1% A2 U P S R A5 i A AT H 2

RIPng i HER A ml $E m KB 2 (1 T 4 e PERIRICR, 4ot iR
% H 2R A TR ST R
Biltn, RIPng nJ BAMIXANEE FUR AR H 25 1 B A M 4%
11:11:11::24 Metric=2 1 11:11:12::34 Metric=3, fEMFEO FRCE RSB A 11:0/16,
W) 5 2 e A H 22 R FH A 11::0/16 Metric=2
4.4.7 % iH#IE
N T TR, PEEEEHIRCE, RIPng SCRFZ ERERIZ S2BRi Mt 23R RV — M
SE 1) RIPng BEREOCHE— 2045 10, M ARAIE 1ZBERERE T 1 BT A P ISR VR AN PR T — & %

Mo JXFE, BT PASEIL— 6 W% 24> RIPng VhiSGIERE, REANERR 7 Dim— 1) — 218
Ho 1 H AR RIPng DERE A% 2o o2 AR AL Y, (HIEREZ AP LIRS N B i o

SCRHfA 02 (2012-03-30) B AR s 4
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Huawei AR150&200 Z 41V Hi 4%
5 I R-TP 1 4 RIPng

4.5 KiE S dElE 5

Kig

N R

=AU RIPng MIEANE I 2ERIBE G, K %s MR I &N 16 CRnfik)

I N5 1 A [ & J 5 1 4%

IKA-3 RIPng MM L2 BB, AN os Iz A AT 451240 i % ph 2 o
GrmgiE

GEHRIE T EFR P EFR

RIPng RIP next generation 4% RIP #1iX
SCRYRRAS 02 (2012-03-30) AT AR 5 B 0
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Huawei AR150&200 Z 414V i d1 %
FEMERER-TP #% 1h 51S-1S

IS-IS

XTARE

5.1 /44

5.2 ZHEFRUER ML
5.3 A 3RAFPE
5.4 R IA
5.5 Rif Ly kit

SCRAFRA 02 (2012-03-30) LA I 1 5
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R IR-TP B

5IS-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

5.2 SEFRAEFA Y

FT5-1 REFHMSEEZRLBERNT:

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

SCRYRRA 02 (2012-03-30) A AR 5 B 24
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FEPERA-IP #% 1 51S-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-ipv6-05 Routing IPv6 with IS-IS -

draft-ietf-isis-admin- Admin Tag -

tags-02(Admin Tag)

5.3 Al 3RS

HEMIT
Jo s HAR M e AL A o
License X }¥
IS-IS for IPv6 HifiEfdi ] License 24X, AL, B#& ) IS-IS for IPv6 ThE Az fR Gk
fEH . an R T ZAEH 1S-1S for IPv6 ThiE, 1HECREN I AL HIEFEIN U T License,
®  ARI150&200 il 45 1k 4,
RR A 375
AR150/200 SZ FFiZ Rt AR AL R -
=R KRR A
AR150/200 V200R002C00
5.4 [FIRH A
SCRYRRAS 02 (2012-03-30) AT AR 5 B 45
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e R -TP 1% 51S-1S

5.4.1 IS-IS EAHE A

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
5-1 OSI ZE##5 5
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 02 (2012-03-30) ey A R 35 26
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e AR-TP 1% 51S-1S

% 5-2 OSI 5 IP #8345z B2

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 #pistH FF e o B it ik . 1SO K il 5-2 Fros it bk 4544y,
NSAP, ‘& Hi IDP (Initial Domain Part) 1 DSP (Domain Specific Part) #1j%. IDP #H
T 1P btk ) M2 5, DSP AH T 1P Hbchik b (1) W95 R = Lk

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,

5-2 IS-IS i Bttt S R = [E

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 02 (2012-03-30) g A R 35 47
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FEPEREIA-TP 2%

5IS-IS

OSPF HH R X e o DX dalsttil FH ke — bR DR % 3k IRAN [ X, [/ — Level-1 [X
T PN 1R T 4% 2 00 20 LA AR [R) 1) DX st ik, Level-2 DX (18#% e 28 7] LR AS
[ (4 DX etk

—MEAEOLT, AN A T EACE — N X, HL R X A R X 3
Mot #EEAR R o A T SCREX IR G I 8] e, RIS, —A4
IS-1S HEFE F i Z nIic & 3 NMIX bk,

System ID

System ID FACHE X dak oy ME— BRI LS B 25 . ZEWRAAHISEEL, S E ¢
A 48bit (6 FH5) .

AESZBR N, — B8 Router ID 5 System ID HEATREN . R & % th 248 1
FZ 11 Loopback0 1 IP Mk 168.10.1.1 £ % Router ID, &7 IS-IS 1 ] [#) System
ID A3k B v e A 3

- ¥4 1P Hhhik 168.10.1.1 MRS TE B A 3 67, AL 3 ALIIFERT AN 0;
- KPR G R 168.010.001.001 4k 3 #43, RS 4 7 BT AL

- FEPFA A 1680.1000.1001 5ijE System ID.

S:Fr System ID HIF5 € 0T LA AN 7%, (RZELRAUE RS ME— AR iR A LB 35
SEL

SEL (NSAP Selector, £ H 5 % N-SEL) HI/EHISLIP H i) “PhislhnilifF” ,
AR AL U AN R ) SEL. £E IP | SEL 4% 00,
NET

W25 SR 2 FR NET (Network Entity Title) F51/& IS A5 ML 25 R, wl LUEE
S8R NSAP (SEL = 0) . NET (K& 5 NSAP A, % b 20 MF
i, b 8 ANFEAT. B A FRCE IS-IS I, NS e NET Bin], NSAP Af
AN FeHVE

BT, —AIS-IS #HFE FECHE —/N NET Hin], YT EEHRIrn, Filhn
B ARG I, B — NI 2 A X, X PGS FECE £ A NET Af
DUAE BT C B TS AR B8 CRAIE % th ) IE A o

A IS-IS FERE h X S hk e 2 /T C & 3 AN, Jrbh NET et HBERC 3 4> £E
FCE Z A NET I, AR UEEAT] ) System ID #5AH [ o

B4 NET 4: ab.cdef.1234.5678.9abc.00, NI Area 4y ab.cdef, System ID Jy
1234.5678.9abc, SEL 4 00.

(ARETT
5T B — KSR 49 5% 32 6 [X 3B0b ik o6 AR R

IS-IS PDU #&3%

IS-IS PDU A L F2kM. HELLO. LSP. CSNP fI PSNP.

% 5-3 PDU KA xR K

XKE{E | PDUEE 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

SRR AR 02 (2012-03-30)

LR AE R
AT © AR IR A+
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RFPERGIR-IP #% 1 51S-IS

XKE{E | PDUER IR

18 Level-1 Link State PDU L1LSP

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 CHEZ

Hello 4R SCH T2 MI4EFFAR R O R, AR ITIH (IS-to-IS Hello PDUs) . H:h,
T3 Level-1 IS-IS /A Level-1 LAN IIH; J#%& ™ 9 1 Level-2 IS-IS i
Level-2 LAN ITH; JE/ #&M 28 s U H P2P ITH. B AT HIHCSCAS B BT A

JRER ) Hello #i SOk B 5-3 fion CRE (ol Ik ock) «

5-3 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 i) Hello R SCH & 5-4 B

No. of Octets

e N e U G I G

ID Length

2

2

1

ID Length+1

SCARYRRAS 02 (2012-03-30)

LM E
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M RIA-TP 4 5 IS-IS

& 5-4 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.

P52E LSP A A R SCAs 3, B 5-5 o

SCRYRRAS 02 (2012-03-30) ey A R 35 50
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FRPEREIA-TP 2%

5IS-IS

& 5-5 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 .
&l 5-6 Fizn, 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

5-6 LSDB Overload ==&

- -

S

RouterC

SRR AR 02 (2012-03-30)
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RIS © 4 AT A



Huawei AR150&200 R 414V i d1 7%

FEMERIA-TP % 51IS-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 {4 LSDB " firf7 LSP K4 2245 5L, A T LAZEAH GBI i3 ) PR 15 LSDB 1
[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 [ s X 5-7 Fros.
5-7 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 5-8 k.
SCHRRAS 02 (2012-03-30) MRy LA LR B A I 52
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Rk -1P 4 51S-IS

[ 5-8 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. JAg=CanE 5-9
Ji7ne CLV tHFRA TLV (Type-Length-Value)

B 5-9 CLV &
No. of Octets
Code 1
Length 1
Value Length

AJE PDU B2 CLV EANFE . 1158 5-4 i,

% 5-4 PDU £ EFNEEH) CLV &R

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 02 (2012-03-30) AT AR 5 B 3
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FEIE A -TP % 51S-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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FETIAT R, Wl Level-1 I8 1 L BEZE V. Level-1 MIAREER R, Level-2 8211
HEE#ET Level-2 A & .

Wik 5-10 Fros ok —N247 IS-IS WY M 4%, &5 OSPF F 2 [X 5k 4 2% b 1 &5 R AE 35 AH
Lo #£/ backbone XIHAMYALEE Areal H AT A B Ay, S5 E XK Level-1-2
AR o

5-10 IS-IS #R¥MEHIE—

W 5-11 Frosse IS-IS [ 53 4h—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

5-11 IS-IS $RMEHIE —
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FEMERER-TP #% 1h 51S-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, 23l it ki #6424 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)

1E1T.

DIS fifh ¥ =
TET FEM 2, IS-1S 75 ZEAE T AT 1 % s i 25—/ % il 28 4F 4 DIS (Designated
Intermediate System) .
Level-1 Fl Level-2 1) DIS J& 736281y, H /T LI AR 201 DIS 16248 ¥ E A R i
6% . DIS ARSCHEUE S KL R DIS. WRARE BT KM hasa 2 G, NI
o MAC Hihitf K ) g s b o ARG DIS J LU A & B s, Bl
AN (P H 245 o
5 OSPF AN £
® kgl 0 kMR Z 1 DIS k2,
O  CUATHIIMER B INN, FERFE A DIS M4 ERT, XM s 4 ke o s ki 1)

DIS, 5 DY s el o e BE ee 2 5 ke —41Bn 1) LSP 2 4t .
T IS-IS T3 W, [)— P B b () ) — 2 a1 it 4 2 T s TR AR 4 00 3R, s
(1)9F DIS % tH s Z (A T AR &R, 1X—Ri 5 OSPF e AN . Wil 5-12 .
& 5-12 IS-IS I #& M 89 DIS FI4RiEX &R
L1/L2 L1/L2
1
- = = = L1Adjacencies
- = = = L2Adjacencies
L1DIS L2 DIS

DIS HRBIZER BB Db 15 55 (Pseudonodes) , FF A DT A2ty 17 & H LSP,  H K HiIAIZA™
W28 b A7 WL 2 2
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FEMERER-TP #% 1h 51S-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

5-13 |~ &k B <A W &
RouterA RouterB

RouterC RouterD

RouterA. RouterB. RouterC Fl RouterD #[/2 Level-2 % H#%. RouterA #FinAZ
Mg, B 5-14 231 H RouterA 1 RouterB 237 4K fu i %, RouterA 5
RouterC F1 RouterD Z 748 & i £2 5 AR F]
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FEMERER-TP #% 1h 51S-1S

B 5-14 I B HEIRABE 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.
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FRPEREIA-TP 2%

5IS-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+
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FRPEREIA-TP 2%

5IS-IS

B 5-15 [ &k AR E g iE

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

SRR AR 02 (2012-03-30)
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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

5-16 =B m i ER IR B T A2

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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LSDB 13k 1% PSNP # SCRAAM RN LSP, SRJ5¥K% LSP RKIELBR T Kiki%
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 i SCAFE A il o

- PR LSP A LSP (1))3 415 Al Remaining Lifetime #SAH[A, W LL#g
Checksum, # i3 LSP [#] Checksum KT A3 LSP [1) Remaining Lifetime, MK
W ¥ LSP ££ N\ LSDB 13- & i% PSNP KA F It LSP, 4R J5KF 1% LSP
RIELEBR T Ri%1% LSP AR Ja LAAMIARfE ;. 453 LSP f¥) Checksum /) T-ACHE
LSP [f] Remaining Lifetime, W B H45X0 5 A IEA T LSP, SRJG5ER0 4 A
LA™ PSNP 4R SCAE A A

- USRI LSP FIAH: LSP [1))¥%1*5 . Remaining Lifetime F1 Checksum #BAH 7],
AN G SRS

5.4.2 IS-IS % LHIF0% i#HEE
BT VPN B 2%, 7] LUOEAREAS 1S-IS HEFEER 5 — M8 E (1) VPN SEEIFCHE. [
BERT AR E 2> 1S-1S BEFE 733 48 2 2 4~ VPN 5241
® SIS ZBIFRTER— G gy [, Al LABLE £/ IS-IS L4,
® [S-IS ZHEFEFRLER AN VPN F (BERIAEAM N G2 I1S-1S HEfL.

- ZREFESVEN MR IS-IS JEFOCIE— A 8 1, il SRR IZEREREA T 1T AT
PRBSURAR AR T — AR 0o 3XFE, bl DLSEHL— & % e84 24> 1S-IS Pt
WA, AR gl

- IS-IS Z iR Al —A RM % 3. 1S-IS 2 S5 ] VPN H1 RM % i3 .
£ VPN H H SR RM 5% K.

- IS-IS HEFREAE G A] UL FYE € VPN, 485%€ VPN )5, IS-IS #FFmi g TiX4
VPN, W2 FALE I VPN P git, VPN MHERI, 1S-1S BEFE o B B3 o
J T TR, SRS HIRCR, IS-IS S HF 2 BER A2 S

Wlhn: A AL 1S-1S Ul Thfg. Fl'E T VPN J&, VPN Frgbef#a, YL
AR % AR oAt VPN DL 2 VB 58 A A B 25, DRI 24E VPN i A 1S-1S 84T
TR, winl AT 1S-1S £ 524

X SCRF VPN I s, BEAS IS-IS BERRHRS —NMEE I VPN SEBIHICIC. IXFE, P
A7 B I BZBERE PR N, B i HEREAN SGIR K] VPN S ORI

H RS2 A B i VPN BB, B LA IS-IS S BLah f& 0 G d R 5 4 52 X5 W ) VPN,
DL SIZER TS-IS 11 22 52451 o
& IS-IS 22 S F 22 JEFERT, A DU R VA R g

® (g IS-IS Z LIRS, DZAEAIEE I1S-IS BEFERT R VPN AR AE G I B 34T
I, Ja iR O EA A CAAER RSP E 24 VPN L

® Xf—ANUgRiE T VPN 1) IS-IS #EfE, Joiamidid & 45 e 2% — VPN L.

® —NIS-IS HERE HAeds & [[l— AN (IPv4 8% IPv6) [¥— VPN, {HT] LL[]IN455E
—A> IPv4 Fll—/> IPv6 ] VPN,

® 2 ANIS-IS HEFERT AR e B[R —A4~ VPN I, Xulhd 1S-1S Z Ui fE,
® IR IS-IS £ 5L K422 A Z5UAT IS-IS 465 AH IR ) VPN

® JF5E T VPN [ IS-IS H#EFE M E T VPN, FrLlq VPN BRI, IS-IS dEFEth R
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® A[A VPN [ AN GEAT LG I

5.4.3 IS-IS IRHEE

B B IER TR Level-1-2 IS-1S ¥ AN A Level-1 X3 DL M Level-2 X185 A5
SIBERATREM Level-1 X1,

HHETEDR, XA RS IEL Level-1 B s T . A1 Level-2 F1 Level-1-2
P B S NS T X . Level-1 X8440 H R Be 5+ X I8AHE, AFT
Level-1 X 3.2 [R] HEANAHIE .

Level-1 X3P 1% 145 BB Level-1-2 4 H#81H R4 Level-2 XK, B Level-1-2 #
A A 2 > 1K) Level-1 B d11i B2 Level-2 LSP, TRz it LSP 45 Hifth Level-2 Al
Level-1-2 & hi#%s. K, Level-1-2 F1 Level-2 ¥ 1 #8 5178 34 1S-IS 1% rhel (1% th 15
o B3E, N T AN HRFE, ZESEENT, Level-2 B AK H M
T Level-1 X DA R 8 X 4 ) 4% i 45 SIE RS Level-1 X8, iXAf, Level-1 4 Hi#s
BT FRA X I LA % 5 R, AT R8P B A X 5 2 AN H ik TG 753% B dsc 8 16 4%
o

HfER IR R, IS-IS fefit T thiziE Thfg . I AE Level-1-2 gl #% 1€ L ACL
(Access Control List) NS Tag Fric %720, AT G445 00 8% sk ik, SEBl
F A Level-1 DXICRNE X 3k 1358 20 15 i A5 Bl 4k gy H CTFERY Level-1 X3,

5-17 (& HiZE R

RouterA RouterC

Level-1 Level4-2
=

R cost 10 :
. =
cost 10 cost 10 R :
: RouterE RouterF i
Level-2 Level-2 :

= cost 10

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

Area10

® RouterA. RouterB. RouterC il RouterD [A]/& T ArealO [X 1%, RouterA Fll RouterB
A Level-1 % H#%, RouterC 1 RouterD 4 Level-1-2 B% %%

® RouterE. RouterF [6]J& T Area20 X1, & Level-2 %25

RouterA K i%Hk L4 RouterF, %&£ 1t #42 W iZ% & RouterA->RouterB->RouterD-
>RouterE->RouterF. [K }iX 4458 1) cost {84 10+10+10+10=40, {H7E RouterA |7t
F K% 3 RouterF R SCIE B #8145/ RouterA->RouterC->RouterE->RouterF, I cost
44 10+50+10=70, /J& RouterA %I RouterF (¥t Hi

Xt T RouterA JEAFHIEA XIS 1, BT DURAE AR AR D39 B A AR SR A2 3
R ALY Level-1-2 i e 2E (K848 B b 208 51
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FRPEREIA-TP 2%

5IS-IS

W2 IAE Level-1-2 1% 2% RouterC 1 RouterD A FEM HBIE . FFEHHOCIEREN
%, KIS RouterA->RouterB->RouterD->RouterE->RouterF, 4 RouterA 2]
RouterF 1 &AL H .

5.4.4 1S-IS {REWr g

I-SPF

PRC

LSP #RiRH &

IS-IS PRIEWCSIE by T4 van i b O SC S o T AR 7 e 1k o AT

® [-SPF (Incremental SPF)
R R AR SE S, AR M SN SR R I, SN 52 SR R R UEEAT I
TR, AT A s BT B e v AR, AR T B R

® PRC (Partial Route Calculation)
:%JE;;%E% IS, ZIEAMg Bk iR AR g, SO R A AR AR % F A T E 0T
T

® LSP Pty ik
AT ELNER LSP (¥4 HOd fE .

® FfgEn A
S IS 288 55— R SIS TR A — AN [ PR IS T) o 2 SR S I 2840 T B A A 3 A e S )
fis, A bR 8 I IR A e A, UG I i — R ST I ) < 38
TE7 742 LSP MIHEAT SPF 451 IS F B3 b o 1) 2%

1E 1SO10589 Hsg XAl H Dijkstra SLyEHEAT IS BT . UMK AT — AN Sk A48
PRI, XA T R A NG R BT, TR, IS 2 CPU %

P, SRS R 2 (R SR

I-SPF eidk TOXANEE, B T 58— IR E I T B AT A, MR 25
(R pst, i e Je A T B B AR SPT 5 sk I ST i v S iR &6 AR RL, RORBRIR T
CPU [P\ R, s T MG USIGH B .

PRC MR35 1-SPF AH[A], #2& SO A A AR AL ) i b AT B8 v 5. ARIIUZ, PRC A
T SRR, AR YE 1-SPF S HU K SPT K 58T 4% 1

FEEG TS, AR, T AR B Ay . Wi IR 1-SPF UM M) SPT 2047,
PRC & H AL ARAN AR (15 55 LB 15 W& 1-SPF 15 /5 1) SPT JH 42
k., ) PRC FLANERARAL [ P15 B

Ebdn—ANA5 s RE— N IS-IS #2110, NI IR M) SPT /2 AAR(K), X PRC HHEH
EA S OB, MWnT4 CPU %,

PRC F I-SPF FC-& A% H vl LI W 5 e sl redt— 2Dt &, B 2 JR UG SPF 57y r et
JTCA A T A s .
(1 ssem

JEX &6 I F, 4% 8 [-SPF #= PRC £ 4 1S-1S % it B 69"k —F ik,

2 IS-IS W B e i Fh A Ak 117 LSP B, an sk LSP b AN Hh LSDB A AHM 1) LSP %2
B, WEEH LSDB R LSP, JfH—~E i 2% & WK LSDB N T 58 #71) LSP ¥ 2.
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FEMERER-TP #% 1h 51S-1S
LSP BRIEY Hokr o oodk 7 IxRh o5 2, B B T K AU R — AN E A L SH Y LSP
I, eI 2R/, 5o/ N THeEs HIY LSP 8 25, itk LSDB HRI e, X
P 7 SUAEAR ICRE BE b mT AP vy A P 2% (1) B SR

e ER 28

SO T SRR, R A i v S I ) (R B ACRG,  [RIRE S i 9 i (AL S
A P A0 52 I 4% T LA R AN [BIBR N T, (H SR X AU LU S, S id i o
M CPU %t SPF ' BEE I a WE T LK 8 (R A S5 b AT DRadimig ., SnT DLk
GILEE A CPU

EEEWT, — A IEWIBITH IS-1S M RRE M, KAKERIMSZ T JLRR DN,

IS-1S NS AME AT B e V5, BT DASE — KA R (I () o] LB AR R L (=0 .
QR N PE R ANES, B RE 8 N A S B VS O B N, TR) B B[]t 25 0 T S K,
A HORE R CPU Bk

L5 SPF HHEE N SR S UARIEAT LSP AL EE N ds . £E IS-IS PRt 24 LSP A UE T
AP, ARG SR A EOE A A B T LSP. U I SEBLL R SR 7]
I TA] 5 A AR E N ANBE IR IRH L S SN CPU 7 IR I 2. DR LSP 7Rk
SE I SR BT R RERE %, AU A Aok 3 (Wi 1 Up/Down)  HRIEMIN, ]
PRI ISR E o [RIIN, XA, R RESE I 4 (1 1] B I i) 2> A B i, diE
Geid 25 ) CPU B

5.4.5 IS-IS 324 e R W s

IS-IS $E ARSI SO AR AE R B I 00 |, BB LSRR 1) i e DL SE W SRy ol
P Bum N ikt VU N T € v e R e I 2 S 6wy T S L P e
2T TG

IS-IS HZ LGS RE B AL ISy s (% i CBIADL R E 1P AR ik D DLsEHesl,
DRI Y mT LTSN S SRV 55 A1 5 R e B AT B e O 56 20, Ak 2t e SRR A A
S, AT ASE B K M 55 W3 (KT M I o

5.4.6 IS-ISLSP Y K1 &

¥ N

2 IS-IS EE R A (B R A PR 3 PDU (Protocol Data Unit) H {5 BV EAZ K
i, BAR— RG24 LSP 70 Fr BB Uk A

7 RFC3786 "5, IS-IS Ml B EPI SystemID , 48 /el IS-IS ) LSP #3C, #FiX
L TSP e SCH A % AR .

IS-IS LSP 4 F ™ FEAp ok vl i IS-IS ¢ rh #% 4= i E 2 1 LSP 43 1, FR#E47 5 £ 1) IS-IS
2

H/oho

® Wi R4 (Originating System)

VUG R G SEFRIEAT IS-1S M A i 2% o RVF—NRPRAY IS-IS BEFEG 2N L%
2% —#E &A1 LSP, 1fj “Originating System” $& /)& AN “F 1" 9 1S-1S HEFE.

® Z4 ID (Normal System-ID)
(L SESS TS 10
® [fn%&%: ID (Additional System-ID)
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Rk -1P #%

5IS-IS

FINRSE ID MG HLES i RFNF N R S 1D A L VF AR K 256 ANEAMH ek
B LSP 43 Ao BYINARSE ID FIEIH R4 ID —Ff, 738NI i b b 2o —
® EHIFRS (Virtual System)

FHH IR S ID bR RS, HORAE RS R LSP 70 i 1X%8) J#E 3L LSP ID 4
W IR % 1D,

[R3E

IS-IS LSP %3 Ji 1 LSP ID /) LSP Number F-EiE4THrIR, XADFERAKE R 1 775,

I, —ANIS-IS #EFE R 2 I 22k 256 AN, B B A IR (K 1497 1 H ey
S HEAWEEH) o W T LA R 2 A5 BRI H 1.

ARG ID RE—NBARSR, HBNBPLARGE T, 256 4~ LSP 43 Fro #0140 bt
ARG ID (Z Al E 50 MERIRS) , IS-IS #ERErl f: 22 a4 il 13056 4™ LSP 43

Fio

e B REAURGER ) Fr 97 ), 1S-IS S REHIAR R GL KA K] LSP R SCTEVE%E NI 7, T
AFBI ARG LSP thok iy, R 2 1 TLV Rt Aol 2%t 4% U R S0 H 2

IS Alias ID TLV

RFC3786 e T FlURF IR TLV: IS Alias ID TLV.

% 5-51S Alias ID TLV
FHA KE AaX
Type 1 4 TLV ({258, {4 24 %K IS Alias ID TLV.
Length 1 7 TLV HIK S,
System ID 6 717 System 1D,
Pseudonode 1 pseudonode number
number
sub-TLVs 1 sub-TLVs length.
length
sub-TLVs 0 ~ 247 5 sub-TLVs

TAAEM A TR, VIR RS RSN LSP Z40 i, #4545 IS Alias ID TLV
KFRHIUG R G AEUE

BREEN

IS-IS i#% 1% AT LLAE PR N I84T LSP 730 gy ek -

SRR AR 02 (2012-03-30)
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Huawei AR150&200 R 414V i d1 7%

FRPEREIA-TP 2%

5IS-IS

B 5-18 IS-ISLSP K &’

=
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

Pk 5-18 JIi7n, RouterB & ASCHR P MRS HHES, RouterA %'# A mode-1 [15)
¥, 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 5-18 iz, RouterB SCHF73 4, RouterA % B 4 Mode-2 173 ¥ &,
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 % 51S-IS
% 5-6 Mode-1 #1 Mode-2 B LbEE
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 be 0 must be 0
P bit must be 0 must be 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,

5.4.7 IS-IS &IBERiC

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

5.4.8 IS-IS F7SEH B Xk

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%

5IS-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.

& AR150/200 FISEHLF, AHHE T IS-1S BhAS EA LA W i % ths, e AR R) LSP rhs
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.
{E AR150/200 B,  EHLA AT HRr M ARG 8 2 L4 i B RN A 144 W g s s
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
1ZI 1S-IS AR J= 8725 ENLA
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Huawei AR150&200 R 414V i d1 7%
FEMERER-TP #% 1h 51S-1S

5.4.9 IS-IS =X #EF#1H (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)

5.4.10 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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FEMERGR-TP B 1h 51S-1S

® GR-Restarter
A% GRBEJ) HK 23T GR B A% .
® GR-Helper

H T4 GR B a3 5E 8 GR DIEER 7 /h— 1~ H 4 GR 88 1% i #% . GR-Restarter
— & H A GR-Helper fHE

L1 stem
AR150/200 R #64E A Helper #5d 35, TAEVEH Restarter 587 %5,

3T 5B GR, IS-IS 5| A Restart TLV (Type-Length-Value) Fl T1. T2. T3 EH %%,

Restart TLV
Restart TLV /2 {0 & 7E IIH (IS-to-IS Hello PDUs) R 3CHR I E#2r . S5 IS-IS GR fig
JI1F) 4 2 10 BT AT TH R SCH 2 Restart TLV. Restart TLV F a5 1 B R 5 (1) — L%
S8, HARooks & 5-19 s
5-19 Restart TLV #&3%
0 1 2 3 4 5 6 7
Type(211)
Length(1 to 9)
Reserved | sA | RA|RR
Remaining Time
Restart TLV %5~ BH & LR 5-7 i
3 5-7 Restart TLV IR XFEE X
FHAZ KE X
Type 19 TLV (K281, {HK 211 #/R42 Restart TLV.
Length 159 TLV {EHIKSE,
RR 1 Loy 1 KAL (Restart Request) o B HH#s AIEM RR B
Hello % 3CH 1718 248 & A Ok 4E Restarting/Starting, 1
KA Ja OR B M T ) 1S-IS AREEC &R R [7] CSNP 4R 3 s
RA 1 LR A N2 (Restart Acknowledgement) o 1 Hi#s AiE [
RA B Hello R SCH T8 548 Fm A E] T RR BT
s
SA 1 Ly FHIR AT AR R AL (Suppress adjacency
advertisement) . H] T/ Starting ¥ %18 K 48 fa $06)
5B COAHRBIRLE R M) 7, DA G %t AR
Remaining | 2 577 SRR LRFFAN S RAN T BRI ] ACJE S 2 2705, A2
Time o M RA EAR, XMEZDT.
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FRPEREIA-TP 2%

5IS-IS

ERT 2%

IS-IS i) GR e ¥ e, GINT =ANERES, 250E T1. T2 1 T3,

T1

{HHET IS-IS GR FPEMBERE, EREANFEOHRSYEY > T1 8%, 7 Level-1-2
Bhas b, JREPHR AR Level 4EP7— T1 20 2%,

R GR Restarter £ &% RR EALH TH 7 3C, (HE 3] T1 58 I 258 b 3ea Wz
GR Helper [1)£L 7 Restart TLV H RA B AL TTH R SCHHIAE B, SEE T1 @
IN 2% 74k 4 f 1% 402 Restart TLV (19 ITH R 3.

R BRI SCEE T1 e 2% I 3 YR, BUH T1 e 4%, T1 e 258tk
R 3R,

T2

Level-1 fil Level-2 [ LSDB & 4E3"—> T2 5E I 4%,

T2 JE R % )2 LSDB [RP MBI TR, — Mo T 60 #0.

T3

AN RGHT —A T3 EWT 4.

T3 5 I #% nl #AE A D 58 B GR T e i/F i) e I (]

T3 &I 25N R~ GR R

T3 EM A IHIARE R 65535 5, (AR AR 1) RA EAL ) TH #) 30,  HUE
2275 25/ TTH 3 Remaining time 7B B /N

T3 & 4% - H T Restarting 15 %% o

IS-IS GR BY=iEHH

H T VIR, EAE3 A S 1S-1S #ERA A GR IS FEFR A Restarting, FIB FRAR$F
AN, S A R ) GR W FEFRCh Starting, 34T FIB &K 58T .

NI 77 Restarting A1 Starting PF1 % &L UG ] IS-IS GR (VR4S 72

IS-IS Restarting

IS-IS Restarting ¥ F£41 /& 5-20 .
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FEMERER-TP #% 1h 51S-1S

5-20 IS-IS Restarting i1#2

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%

5IS-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 . AL PRI FER Restarting AN[F], HAKUIE 5-21 fios.

5-21 IS-IS Starting i 2

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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FRPEREIA-TP 2%

5IS-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) 3ENZE B M ZS L. 50 PE WM R i H T
Y HE) LT AERRA) S8 PE &Mk A, WREE T GR, WA H
FUI SRR 55 B SEAN [ W o 1) i T S Ak B . AR B 5-22 FTOR
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Rk IR -TP 1% 51S-1S

[ 5-22 GR EizEE M LRI A

(11 +smm

JE PE2 L3r% NSF By # 53, & F atitse I1S-IS GR 4= LDP GR.

fE PE I, WA IS-IS 1 LDP GR “5¥M%, [FN, 7EP ¥ I, NH IS-IS. LDP GR %
pie PE. P B4 &N EE TR &HET ] -

5.4.11 IS-IS for IPv6

IETF 1) draft-ietf-isis-ipv6.txt HHHLE T IS-IS A SZKF IPve BT 2%, SCkF IPv6 i
PIACEEFNTE 5 . 32 SRS NI SCFE TPv6 B B AS B> TLVs (Type-Length-
Values) F1—/~87#¥) NLPID (Network Layer Protocol Identifier)

HIHI A TLV 200 2

® [Pv6 Reachability

HRIE N 236 (OXEC) , idw s b s Bt 8 8% Bk U0 M 25 1 mT ik
%,

® [Pv6 Interface Address
BAUE K 232 (OXER) , ‘EAH4T IPv4 F1ff) “IP Interface Address” TLV, H A
SR 32 LLRI) IPv4 Hidik el 128 HLERfY) 1Pve itk .

NLPID 2 bR iR W48 JZ R SCHT— 8 LLREBE, 1Pv6 1) NLPID {2k 142 (0x8E) .
WS 1S-1S 24 1Pv6, B4 M A AT TPv6 i Fh I 24 2545 47 NLPID 1H .

5.4.12 IS-IS Wide Metric

{E RFC3784 1 #lE, ¥ @5 MH: 10 Metire 1] LABCE 2] 16777215, B4t Metric 7] ik
4261412864,

SCRERRAS 02 (2012-03-30) oy A R = A, =
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5IS-IS

ik

FERIMZE T, BB NMP) Metric YE A BEM 2 753K R, A 7 SZFF IS-IS TE #¢,
LI T Wide-Metric.

1E R0 ISO10589 1, #:1 Fie K L BERC B {E M 63 1) Metric. i 128 5 H1 130 5
TLV 1E A #EH I HH8 TLV, R 2 5 TLV /E #4548 55 B TLV.

AT AE 1S-IS Wide-Metric Ji&, ] 135 5 TLV {EA#50# t1) TLV, JHliH 22 5 TLV
VE 45 48 Ja 45 B K TLV .
® narrow I NFEHI TLV:
- 1P Internal Reachability TLV: FH R4 538 A 11 H -
- IP External Reachability TLV: K457 85N % 5 B .
- IS Neighbors TLV: HIR4EH7 4015 B .
® wide BxU T EH K TLV:

- Extended IP Reachability TLV: HI>K&#t )5 11 1P reachability TLV, #%47# fH{s
B EYRE T B IFEEMTER (4 7)), FHRTLAEF sub TLV.

- IS Extended Neighbors TLV: JH 451548 e (5 &
(AR
wide A X #9 IS-IS = narrow AKX F 49 IS-IS AT HA L@, WwREZ LB, sh,MISBAHER, ik
W % b B AT 34wy B ART AL sk by B8 09 BT 3R,
% 5-8 1ZILFN & X BRI IEMT) R
B\ % ik ik

narrow narrow narrow

narrow-compatible narrow&wide narrow

compatible narrow&wide narrow&wide

wide-compatible narrow&wide wide

wide Wide wide

e E A compatible IR, 23 1% 8 narrow 1R wide #5540 ) A 26— 1045 B

=
A i =X

BAEP cost-style &, D-FEHIS-ISHBRN TR, ArA—T2#H,

o UL IERI T narrow 28 1k wide

Jiok ek 128, 130 12 5 TLV #5465 5, 2240 135 F1 22 5 TLV #54f7 .
® R K ER I wide 42 K narrow

JRoR 135 #1122 45 TLV #4005 5, 284k 128, 130 Al 2 5 TLV #5417 .
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5IS-IS

£H 9 Jez FH

® R & iERIF H narrow/wide A% K narrow&wide
HFR I E R, A8 bRk 128, 130, 2 5 TLV F1 135 F122 5 TLV [R5 .

® YffiF IS-IS TE [k, 5205 EATifE IS-IS Wide Metric.

® YT A HARICER RS, A2 RE 1S-1S Wide Metric. (2L IS-IS 45 #ibx
R

5.4.13 IS-IS LDP Etzh

FEAFAE LR BB I P 28, 2 LB R Jm it 2 AN O R Bt D) 48 20 - e o

H T IGP [UCSE LDP £ i 2 Bise i, SEUHM LSP 2 MR, i) LSP b %1
oy, K LSP JE .

& 5-23 fizn, PE1-P1-P2-P3-PE2 Ky T-4%#%, PE1-P1-P4-P3-PE2 Jy #5355

TR R AT, YRR N E R D) R O B . ERER KR, U AR B ]
DRI HER, BN RS AT B 18] R T

(1 ssem

SbaFbE d 32 5] 49 LSP £ Lable Switch Path 494 5 .

5-23 IS-IS LDP £z

PE2

EILAE P1 AT P2 FRCE LDP A1 IGP [F20ThiE, Rets 4n Fa it i M A5 10 B 1% U ¥ 2] 3 B i
BSF 14 H T B ]

fi# v LDP [047] F A0 o) 3 () — AN J5 15 & LDP-IGP B2, B IGP HER MK v [m], HE
LDP 5l s, BIEEHTIK) LSP A WS wi, fRFFZI0 LSP, ibifis4ka: \Z LSP %
1Y, HEABH LSP 8T, FMERZ R LSP.
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5-24 LDP-IGP Bk sk 7541

Hold
max cost

[

Bl 5-24 A RO ST

1 KRR N Up.

2 7K LDP 1 IRZAh Down.

3 RAREITIREN Down.

4 78 LDP 2 1RE& N Ups

5 #/R LDP # AN a3k 8, Hold Down Timer i
6 %7~ Hold max cost Timer A& .

- Init IRA: J& LDP-IGP BE5) AT IR A -

- Holdtimeout R4 : ZF5E TEIPIRES

- Holddown JRA: EFEH HHMHPRA . 248 14T Holddown JIRASI, x4
Hello SO A% o

- HoldMaxCost JRA: AEFRH 1 R A e KA PR A .

- Achieve IRZ: J& LDP-IGP BE5h AR A .

- MDA T Wit RER, H LDP SUPIRZEN Down, WERIHE: O Up WA, W
B RS ST 3] HoldDown R4S

- NPT Init IRARS, H LDP 21RIRAN Up, Wi 24% 10 Up yH &, 4%
FORA LT F Achieve R4

- M 40F Holdtimeout qRZSH, WU E#: 10 Down {H &, W MTRESSITH
2 Init IRA&.

- ML T Holdtimeout ARSI, Wi 3] LDP Session Up W 5L, WHE DR 2
IE# 3 Achieve K7,

SCRAFRA 02 (2012-03-30) LA I 1 79
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FEIE A -TP % 51S-IS
- MFEAET HoldMaxCost ARZSHT, Wi #| LDP Session Up 4.8, W FRRES
TR 2 Achieve IRZ
- M4 F HoldMaxCost JRART, @K 24% 1 Down JH &, W HRATE R
Z] Init IR
- Y004 T HoldMaxCost timer B2INIRA K, H¥ A UL E| LDP Session UP 14 &,
Nz DR &S IE# 3] Holdtimeout R 4%
- 4T HoldDown RS, 4R F] LDP Session Down 7H.&, WL DR
T3] Achieve IR 2.
- M 4F HoldDown JRZSH, @ik ##: 1 Down W&, WIFFRETHE R
Init JRZ.
- MEOALT HoldDown ARZSHS, Wi F Wi # Hold Down Timer &R 7H &, MR
AT 2 HoldMaxCost JRA .
- ML Achieve JRASHS, W3 LDP Session Down ¥ 5L, WL FDIRASE
# %] HoldMaxCost JR 7
- LA T Achieve IRZSHT, WK R4 1 Down &, W LPRZSTER 2 Init
N
2H M 2 FH
e 5-23 LR [, YEEEE[RID), ikt LDP [RIY)d i A4, v LARC & I1S-IS
LDP Bt RS
5.4.14 BFD for IS-IS
X R K BFD (Bidirectional Forwarding Detection) & 4Naj #L.ff) “Hello” 1313,
FEARZ 710, e i b PS4 Jee AT 38 0 AR AR
—XF RGUAEEAT 0] BT 4 T2 U b R I ) R R IR S, W RN R AR
I 1) P 98 A WAE 81T ity PRSI S, TN A 3K 2% B AH AR 22 S 0L I ﬁﬁﬁ@%/l\%ﬁﬁj\ﬁ
TR . RSN, O T Sy, RS ) RS R A T R .
BFD {U#5## 4 BFD 134 BFD.
(10 33m
BFD 1% 5] A#uA47i24 (Local Discriminator ) #=i%3% 47174 ( Remote Discriminator) X 4F —3t %
%.Z 1849 % A~ BFD &3%.
® {4 BFD
7 BFD 25l iy 247 T LHCE BFD &i5550, A5 10 & A HUbR U RIZE b
PRIRSFEE, SRIETF LN &k BFD & iE ik,
® 7% BFD ({4} BFD for IPv4)
5174 BFD &8 HI% HPh il sh& & BFD 251G .. 3h74 BFD /1, ARHARIRTT &
ENATHCHT, 28 hw b TR AT A % W E 2 2T A3
IS-IS )4 BFD /&£4F BFD <16 i IS-IS 361, AFKESET LHE . 29 BFD fill
B (R B i, 0 T % Pl BRI AN IS-IS. IS-IS BEATAH N AR J& Down AbFE, BRI A A1 48
AL I LSP {5 SR T8 B bhvh 8, AT SIS e A e e 8
THHAEDUR, IS-IS e A% Hello #RSCIWI IR B4 10 #0480, — ks & 15 488 Down
BAETR] CRIAR S AR [A]) BB 4 Hello ¥R SCIRIBHAT 3 15 A7 AEAHAR IS HH 2% 2 2
] P AT R BIAT T A&k 1 Hello fR3C, B2 MR ARTE o
SCRRRAS 02 (2012-03-30) Sy LA TR (5 S 80
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FRPEREIA-TP 2%

5IS-IS

A E/TE%D@J &8 A D IR T 5 /N g R o P LT e 2 H B A 19 % P AR
SCE IR ]

XU [E) e B AS DN BED g A it R BLAT R DL (AN AL 1h 1), e S b iger R
(ARG R R Pl o

TR AL E BFD nJ LA B 2 R0 i i RIS 8] B 4 BFD JEAN &4 I1S-IS Wil A &
(1) Hello ML, T 2ZRCA 1S-1S WU S AR I A IR AR EE 7 1T A AT e, I A By 3 401 1S-IS
TRV EAH OGS B DUME IE 6 $e SRS K .

#75 BFD
Fi 7 BFD 2Rl iy 447 F LR E BFD UGS, A4S TR B A HbR TRAF Rz bt b R
R4, SRJE T 1L F &K BFD i #arisk.
TEFP 7 2P 5 e S FH B BFD 216 N AR T 2 F Tk, Sz RigtE, mEATHE
AR E AR, ARG E TR AR AR TR AT B8 i s TRAFINY ., BFD 21 KA
REIEH TAE.
7S BFD
ENAEANT. BED 2G5 102 % th il sh & & BFD 2xif i 37.. BFD for [Pv4 £3if /2 IS-
IS 1F IPv4 K18 Jit 3 7. K] s fis o 338 5717
B P ST T OB AR G R, ARHE AT SE 1) TP PSR, K N 8 S 40 KA 2
B CHFE H b, P hESS) A4 BFD, BFD B EI M SE g RS . &
BFD Lb##A BFD 31 B A3 R iftE.
% A HARTEE RM (Routlng Management Module) 4 IS-IS $#&fit 5 BFD B H ¥ AH
A% o 1S-IS itk RM il %1 BFD k)75 Gt sl fibx BFD 2 i&, [FE BFD [F 344 B
Wik RM &3 45 1S-1S.
BFD &G RIE I S5 ER
e I BFD &1 1441t
- KK HAECE T OIS-IS ATy R HAEF: T fiRE T IS-IS.
- K EEHPSECE T4 BFD Thig it BAERE T #2 1 8# BEFE (1) BFD for IPv4 51 .
- il RE T 0 BE BERE Y BFD for IPv4 REPE,  HARARES s 48R Up (7
B 24 3] DIS 4k .
® {4 BFD & i it #4
- P2P 4%
WAL A BFD 218194 2F 5, 1S-1S il ik RM Bibluid &1 BFD ARk B F 4 48 f
[a] )& BED 43if .
- AR
WAE BN BFD S 1G4 1F H DIS CL& k45 oK )5, I1S-IS il ik RM Fdei 41
BFD #idlt, DIS 5435 % s < [M#8 [ 3h A BFD & i%. #AN 2 DIS P &5 2%
i #s 2 [ANE 7. BFD 43 ifi o
I3 5 P2P W 2 AN [A] () 2 -
HARTHE M 1S-IS ﬁ*@ﬁ&iﬁ@ﬁ*@i%ﬂ ()% 2% 2 2 TR AR e &R, RIS
FEITA 0 E DIS % 8% 2 M & B Al 82 0 R, {HAE 1S-1S BFD 3¢ I, H4E DIS
F14E DIS 2 [ BFD 2%, dF DIS Z[AIANJH3) BFD 431, 1 P2P M4 L HAEAR
S TRl 21
SCRSRRAS 02 (2012-03-30) 1l B A TR B 81
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L S A)—E R LA R B8 2 T G A2 Level-1-2 (2R AY 4R &, 78] &R A 1S-
IS £ 55X Level 23l G A BED 431, {HAE P2P PI4& i IS-IS R4 fifd—
/4~ BFD £¥ifio

® i BFD & if i &1k
- P2P %%

9 IS-IS 7E P2P W45 SR B S i RBHR R WOTIN (IF Up IR, BiE 46
JERT R TP B SR IR I, B ERX EF) BFD 231

- IR

2 IS-IS A1) kW 2343 1 2R B ARG R (AE Up R, ABf XY

[ IP PSR BRI, ok 3G 4% DIS K AARALI, MHERXH () BFD 23 .
EFE 0 EIMBRBhA G BFD 2 (AL & 5 25 H T I1S-IS BFD Lhfigfa, 1&4% AR
[T 47 Up 24 DIS Up M4 ¢ 206 K] BED 23 1 #SH N B o
zé IS-IS JEFE N Al e 42 R34S BFD J&, 1R T AT 82 111 BFD 245 15 A4k
(10 +mm

W T IS-1S R Ae & 5 2 3kARE, 1S-IS BFD R 5t IS-IS AR & 18] 64 S g4k 34 EAT4 )
® iV BFD <51 Down $44:

24 BFD il 215 8% & B #0E IE 724 Down FAEIN, 2338 %0 RM. RM i %1 1S-1S i
B8R o TS-IS Wi N IX AN A I F FFrdkAT it b 5, S0 M 45 i3 I8 . BFD for
IPv4 JH %0 1S-1S B Wb )5, IS-IS H B A8 H 1Pv4 B .

MK H % AL AR I B4k Level-1-2 I, 3 2 [A 2% AR 1 Level 483141

BPAAL S, BB IS-IS WA AN ANE Level BT, FEXFHEA T, RM &H
FRASPEAH DY, Level AR HEK R o

2H [} vz A
A =
TEARAE P 43R5 B B BFD, 4o R i1 AR E R L HL2FHN
BFD for IS-1S 1] LA Jak Sk 4% 20 10 S B0 4% 1 e84
5-25 IS-IS BFD AR &=
Router A Switch Router B
Primary path
Router C
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P 2K

® & 5-25 FionAESS i Ay L AT RE I1S-1S FEAThRE

® fiifE4 )5 BFD Hitk.

® {f RouterA Fl RouterB fifig IS-IS BFD MM

IXFE, 24 RouterA Fil RouterB 2 ] (B M iU [ i), BFD HEMS PRI I 31 i e -3 75 25
IS-IS W0, IS-IS Down 4 B B 1) £ 11 4% Je M B AR 42 6k . 1) TP B s 2, M fik

RIS, RIS BEHT LSP 15 /b AT f= (Wl RouterB [F14R & RouterC) K2 I e 2
RouterB [¥] 587 LSP, SZEL T W 4545 $h IR P e84

5.4.15 IS-1S AIE
IS-IS PAUIE S 3~ W0 4 22 A P () S i SEF ) — A AIE B, 3l i 76 1S-IS R SC 3 ik
UEF-BOS R SCHATIAUE o A b P 2545 108 o % PR 28 I8 0 R 1) 1S-1S 3T, R
RINEB S ANUCHED,  WPRAS 20 R SCIEA T 58, 183 B TR 1 H 1.
MR SCIIRIE, IAUE R LA R BN =28
® IR
76 IS-IS BEFEMLIE FHCHE, %f Level-1 ff) CSNP. PSNP Al LSP R SCHE{TINIE
® BRHIEIALE
7 I1S-1S HEFERLIE FRLE, XJ Level-2 ) CSNP. PSNP il LSP . SCHEATIAE
® JLIINIE
FEEOME FECE, X Level-1 Al Level-2 [ Hello 5 SCHE{TIALE
MRS AE 72, AR S LR =28
® WISCINIE
KA UAIE 3, R E B HEE MRS, XRAE 7 e A A
g, AL TR AETT 2.
® MD5 iAiF
T I C B B AT MDS FEZ JE IR, XA A TR R I 2 Ak
® Keychian tAilE
0 T T T [ AR A 1) 5 R R R A dE— D T 4 1 22 4 1k
IS-IS it TLV (AR VAR, AIE TLV (928840 10:
® Type
I1SO & SCAUEHR SR AME R 10, 1 775,
® [Length
WIE TLV ERACRE, 15795,
® Value
WIER AR 2, s 7T UGE R SR AR 55, 1 ~ 254 54797,
7 Value H1, AUFMZRALN 177, HAfw X F:
- 0: PREFMRAY
- 1. WISCAE
- 54: MDS5 AiE
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£H 3 fiz FH

- 255: B HIRAAA AR
INUE NS R AT T a0

® T IH HC, MM NIES M RAAAER I, ROFT e 2 £ HAE .

® X T Level-1 LSP F1 SNP # 3¢, i H N UE MR A7 AE 1S-IS HERE K, RAHThI$2 2
X TAIE

® X T Level-2 LSP il SNP # 3¢, 8 H N UE SR A7 AE 1S-IS HEFE R, ROl $2 2
49 4% FE A IE

HFBOUAE, LRI E

®  RIEATINIE TLV [UAERSC, A M B (P S BE T A £

®  RIETIAIE TLV HIRAIER ST, (E A S R SCARBEA T VR RS 7

o - DXASCRN % A E, AT BAEE A SNP A LSP 43 FAGIE

®  RHhKIET) LSP $) 3CF1 SNP i SCERHE A AUE TLV, XTCEIfH) LSP i SCHT SNP 4
AT UIERS 72

®  RHLRIER LSP RCHEATIAIE TLV, XSPREIF LSP #OCHAT AR 7, & I%f%) SNP
OCHERTUAE TLV, {HASGCE ) SNP 4R SCHEATR 25 .

®  AHRIXM LSP fSCHEAFAIE TLV, XU LSP fRSCHATIAIER & KILH SNP
RICAHEA WAL TLV, BAXTRCEI) SNP 5 SCHEAT R 2

®  ARHWJIET) LSP A SNP FICERHE AT UE TLV, A2 1¥) LSP 4 SCHT SNP 4R
SCHBABEATINUEAS 7Y

# 5-26 | #E& W A HY 1S-1S TAGE
RouterA RouterB RouterC

i i
® &

RouterD RouterE

Pict K

® YE[A MK IZ E g, MECE I AESESAE, A GEEE AT IS-IS AR )E .

® AL EBHABER —NXIF, AN TIRIUEEAIM Level-1 LSDB figf 5¢ 4% [H
2, WAZIUKE DX IO UEE B e 4 AT TR .

o N EMMAEIE Level-2 &8k, B4 K TARIEEANIN Level-2 LSDB HE% 5¢
A, MUK B F S IEBC B A 5E A AH ]
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R IR-IP B

5IS-IS

5.5 A& 5 4a081E

Rig

RiE | BE

TLV | TLV (type-length-value) o TLV 4ifith J5 s R, § RETELF (iR
gwtd . AR CLV 46 (code-length-value)
T-Type: KHARIEE AR A
L-Length: Value 313K &
V-Value: A TLV [FISEPr AR, B Z
TLV ZatS e ai: vl R ar, an RARRS I TRk M Sy, A3 s
(1) TLV 288, e R IBUX AL —Ff B 2 0 235 0 77 2R IR S0 75 2 m 2k
HOEEPS IS

LSP | #EHCIR AP T (Link State Protocol Data Unit) , FSRZEX $uk o 4 1%
BERORAS IR, B8 T NS HSMIAEE: IS BfE. sk 1P oy
28, HEFEM ES. XEMhtAE. LSP 73y #iff: Level-1 LSP Al Level-2 LSP,
— AN EE AR AN K Level 7728 B A2 —A LSP (8543 1) s

CSNP | 474 5 il s 5.0 (Complete Sequence Numbers Protocol Data Unit)
CFEHHE A 25 S, TR A PR . 4 Level &%, 43 Level
fiFEAfT o

DIS e M &4 (Designated Intermediate System)

Pseud | fh4fi sl (Pseudonodes) AEAMFEAANIZS A0, MR SEIER AR, K 3R R 2545

onodes | UM LHZE Rl HI DIS ™/, F)5E R 45 B Fr A7 % dsAH BB RR T AR R
%o

PE PRI L% (Provider Edge Router)

CE H P4 (Customer edge router)

NSR | JCla¥ri% i (Non-Stop Routing)

GargiE
ER%iE BN LR 3£ FR
IS-1S Intermediate System-Intermediate | " [1] R G 3| 0] RSt
System

IGP Interior Gateway Protocol REUEPSPS

LSP Link State Protocol Data Unit R A AR T

CSNP Complete Sequence Numbers 2755 PSR T

Protocol Data Unit
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RFPERIR-IP #% 1 5IS-IS
] EI LR 3 &R
SNP Sequence Number PDU P55
DIS Designated Intermediate System fEETR RS
TLV Type-Length-Value ARG K () =0
SPF Shortest Path First S AR S
MI Multiple Instance % Sl
MT Multi-topology EZEIN
Local-MT Local Multicast-Topology AH 2 F 4
URT Unicast Routing Table B %
MIGP IGP Routing Table for Multicast | Z1#k A OGS th Bk & (I
PR FRAEAD
Shortcut IGP-Shortcut (Auto H Z) % B 18 5 25 8 ) TE-Tunnel
(AA)D Announcement)
Advertise IGP-Advertise (Forwarding B R AR ARSI A ) TE-Tunnel
(FA) Adjacency)
GR Graceful Restart PUHEE 5
BGP Border Gateway Protocol 125 S
RM Routing Management % A 3
VPN Virtual Private Networks ML M
BFD Bidirectional Forwarding R [} e A
Detection
MPLS Multiprotocol Label Switching Z AR AT H
CSPF Constraint-based Shortest Path BT 2R B i A ok
First
TE Traffic Engineering e TR
LDP Lable Distribution Protocol P25 KX
LSP Lable Switched Path PREEA R A%
SNMP Simple Network Management A7 B DX 25 4 R BN
Protocol
MIB Management Information Base EHE B
PE Provider Edge 17 I T % A
CE Customers Edge H i 5t s
RIB Routing Information Base ¥ 15 B
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0 ose:

XTARE

6.1 /4

6.2 ZHEFRUER ML
6.3 T 3RAFPE

6.4 JR B A
6.5 W H

6.6 Rifr b 4k ik
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6 OSPF

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

6.2 SEIRAEFAHIN

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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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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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.

6.3 A 354

H M IT
T6 w5 HoAh 4 6 I E A o
License X ¥
Toim 345 License W], BIAT3RIGZ4 M AR S -
RR 7 37 5
AR150/200 SZ FFZFr AR AU F
fal KRR A
AR150/200 V200R002C00
6.4 [RIEH A
6.4.1 OSPF &
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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OSPF JR3C A
% 6-1 OSPF 3R 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 -

% 6-2 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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B R RE
OSPF B v 1 (19 ph 45 220 I 6-1 TS

6-1 ISR

-
N _——- - -

—
Internal Router ) Backbone Router

_S~_—_--

% 6-3 OSPF By se %8l

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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R 6-4 FHLARSCE R BRI S T % d 2R

% 6-4 OSPF B H 2R

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
% 6-5 OSPF [Xig 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 5K Z VR, B W45 IR 6-6 Firal PUFPEAL.
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% 6-6 OSPF [ 4& 358!

4 LB EX

T #2K7 (Broadeast) | 48884 2132 Ethernet. FDDI B, #4500, OSPF ik

A W 2% 2578 7 Broadcast.

TEZRTI )R 25

® i I k1% Hello 301 LSAck ) 3. *fF LSU
o, WHE AR RS Oka%, LR R A T AL
Hodr, 224.0.0.5 (41 4EHhE k) OSPF % i #3130 F TP 41

bk, 224.0.0.6 B4 3% HuIES OSPF DR T RS TP ZH 4%
ik,

® ULikIEX Ri% DD 0 LSR 730,

NBMA 27 (Non- MEERZ S ATM B, SRETEHLR, OSPF A M2
broadcast multiple & NBMA.,

access) TERI L, DRSS &% PSR SC (Hello 4750
DD #3¢. LSR 43, LSU #R3C. LSAck R30) &

MENZ U P2MP KA | B FEERS JE PSS B S IR R 2 Point-to-Multipoint 28
(Point-to-Multipoint) | %o fUZ 2 fU2 200 iy HE A R ) 265 288 R i o) B L5 ) o AR
POENG AR AT IE T NBMA B0 5 1) 22 550 (1 I 285

LEZRIA M 25 v
o VAIFEIER (224.0.0.5) Ki% Hello . 3C;

® LI R I A Rk 2k HoAth B 3¢ (DD 3¢, LSR #t 3.
LSU 8 C. LSAck #R30)

B 5 P2P KA MR 2 PpiUE PPP. HDLC HI LAPB B, SRR,
(point-to-point) OSPF A4 M 2571 & P2P,
TEAZR AL P 25

o UKL (224.0.0.5) KIEWMXIRIC (Hello 3. DD
R LSRR . LSU . LSAck #R3) &

® U FAL LSU R Lo

Stub X1

Stub [X 5l —S8REE X, Stub XK ABR AMERREATTECRIK 5 RGN
FT s AEIXE I I i 2 ) 2% kAR L R it e £ SR A s 10 A0 A0 2 KR

Stub DX fe— Rl IEEC B E,  (HIFA R EEA DRARAT B E I Ao I HOR UL
Stub XA F FIARGHIL S, ZIRLERA 4> ABR (AR E T X5,

HARIER] B 6 RGN AR IH AT, 1Z XK ABR K ALK — 4B i, FF RS
Stub X3k H LA IE ABR % Hi %% .

P E Stub DX 5 21 & A1 LA

® T IXIAAENLE M Stub XK.

®  IIREDRE AN X IRAC B Stub X, W DI R BT i e A SRR STUB X
1ok 1
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®  Stub XN AREFAE ASBR, Rl H IR RGEHMER K AN BEAEA DI A A4 47k
® EIERARET I Stub X,

OSPF 3R 3CIAE
OSPF YR CKEThfAE, RAML LU OSPF R A BB, 75 W ASRE 1IF 5 H 7
ZBJE

AR150/200 SZ Fr P FhGAIE 7720

® XIS
® NI

AR150/200 SZRFIO I ERIA AL N HIEAF 54 nully simple. MDS5 LA A& HMAC-MD5.
PRI 7 SCEAFAE RS, P SE A P D EAE Ty (.

OSPF BEHEE
B S A R L M R RT AL K 5 R e, FURAT— 46 B th B I
SRR A, AR B R AT VRN D (M, S B
OSPF A3 Wiff i th 284 77 =X

® ABR XA

ABR [n Hg XU IR B AR B, A B AT A2 ) Type3 LSA. Ul Sz X ik 77

SRS B, AT DU I iy A X S SR () M BER A AN B, X FE ABR

HRIE—BEIGM LSA, e T 218 2R G W B I LSA A2 FEg
® ASBR R4

BeE T INEE R A, WAL t 882 B8 RGN At 45 ASBR, KXt 51 A
T MRS A ) TypeS LSA B TR Ao HlL'E T NSSA Xk, BT 5] NFIE
A iEVE FE ) Type7 LSA #EAT 4.

WURAH 2% H #5 BE /2 ASBR 32 ABR, WIXTH Type7 LSA ¥4k /&) Type5 LSA i

TRA L,

OSPF iR & H
B B R OB A A O MR Elr e 4 ol RSB I RO T, AT L
o A e AT

OSPF 45 it b 38 % W 1 i iy o «

o XIStk s (ABR) KA Type3 644 Summary LSA, HK{sS XA & H
PRBEAT X S 2 TR RS HE

o HHWAZKUAK M (ASBR) KAi Types #MiliE4 ASE LSA, & Type7 #hif
45 NSSA LSA, HIRIES HIE AL (AS) WK 24T A V8 RS AMR ST K .

% i S IO RS VT IC ) i, it T DA Bl B AT IR OSCE K . T OSPF % 11

ITRE R, Type3 B HH ML SE 2 & T Types/7 5.

OSPF A i £ R A A Js 2 f
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OSPF % i A BAT XA I, A BE8 A A4S % i LSA.

WIS OSPF & th#s O A KA T B8 % LSA, B AANTF2F > e i oh 2 & A i AH 7]
HRAVEA o B H T H SN AN U S LR i % R AT (A [R) AL R 54 i 1l
LSA, {HEEE A% Y. LSA.

AN ERAE B HH R R A W SRR TS E M, B A BB R S BN BE A2 A OSPF %
FHIR A B e, BIAS R ASHERE OSPF 24 2] 2 o DR A AMERBeAs 4% i 14 3 2
T8 SWSCHIRANE K, A OSPF % H 3 s e i)~ — Bk #BHe m) T30, AR
JEAB IR SCIRANL e R ER

% S R A A g ph B A X 0 R AR full FIAR)E, IR full
[RIAR J s e i A2 R A o DRI XA O AT ARZS N full (4R S, a1 X 3%
HEERRE )1, RATEHAE s A S bR o

AR X i A i e A A I U R 6-7 BT o

&R 6-7 6] X 5 HY R &% B &2 7 JR

gk | REWEBEEHEM

Pl | ST, 5 IE OSPF XKW [ OSPF B s e Ao AR B B 1,

B A k4 1 1

24 00 8% A % e T A A B 3R AR P AR, B A D TOR B g T A
PN OSPF Hiflh . SZBL77E R E ASBR _EFahil il dr ST S
PR S BUE SRS, B A AN ASE LSA  (Type5

LSA) , JFHil & 3% OSPF ARk .

s ASBR A, DU R3S N Sl 1 A B

Stub Stub XA RVF HIA RASMTITHH (TypeS LSA) EX I A ALHE .
Area X 3 N PO Hh #2008 o ABR 243 H IR REAMRIIM th. SEELT2E ABR

2 B4 408 1] Summary LSA (Type3 LSA) 115 Z#EA™ Stub [X 15
Wo XK, FIIL BIR RGM A EE gl n] LUl ABR 21k,

Totally | Totally Stub XIREEA FLVF HIA RGBTt (TypeS LSA) 7EX A 1%
Stub &, WOR VXA Mt (Type3 LSA) 7EXIR N 1L4%

Area DA A (1 38 o 20 T S ABR 27 2 FA R GEAM AN A DX I i ey o 52

P VAL E Totally Stub X35, ABR 4 H#)774E— 484 ) Summary
LSA (Type3 LSA) ili5#3A4 Stub Xk . IXFE, FIE FVA RGN
% FEFA G Ath DX 3 ) 1) % el 8 0] LU I ABR 211K
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XEE | REWBEHBEMN
glzj-

NSSA | NSSA Xk 5| A1l i A X 45 1) ASBR £IIA 4N, (HAS SLVF
Area A X R AR % 1 ASE LSA (Type5 LSA) 7EIX I N /EHE . BIEIL EA

ARGUHMB I i A REE A ASBR 23k,

—AEBL R, EIR RGN il % X R ASBR Bk, e AN
B HHI o He O 25, ABR A3l AE— 4564 1) NSSA LSA (Type7
LSA) , 1 FHES NSSA X3 N . IXFE, B T /Do il i NSSA
] ASBR Flik, H e th#lnl LUl NSSA i ABR FikH & X i) ASBR
2,

L A5 T AN % i FUE A X 45 NSSA ) ASBR Fi5. T 2AZ0AE

ASBR L Fahilid iy A3 THCE, 1 ASBR 74k 44 1) NSSA LSA

(Type7 LSA) , i F4EA NSSA XN . IXHE, BT RIS st H Ag
10 A X 3, NSSA 1) ASBR #Jik .

DR Ry i 45 % PR U AEAS NSSA XNz ik, FFBRA 12 B 2%~ OSPF 1,

W, BT RAAS NSSA XI5 A 1R i H o AE 3R AN 21 % rh 22 5 v BAAGIZ NSSA [

ASBR tH4:, {EHARRESZHLH AR OSPF 381 iy WX /N HE 25, Type7 LSA
BRI A EABR _E#: i Types LSA #4572 WL )4/~ OSPF 4,

Totally | Totally NSSA X I EEA S /P SLAR X 3 1) 406 i ASE LSA (TypeS LSA)
NSSA TEDR AL, A VIR (Type3 LSA) R I 1L H%

Area DAk A (1 386 £ 20 S0 I ABR 27 B AR DI % e o SEBLT R G

Totally NSSA X335, ABR 4 H3I/= 4644 1] Type3 LSA Fil Type7 LSA
T B HEAS NSSA XA o XA, A DX S8 2 b AT DX Jak ) 5 bl S ]
LU I ABR £ DXk N A4 4%

OSPF ¥R idiE

OSPF SCRFAEFH % b SR s i b SdbAT i g sk 500 &, OSPF AN3EAT % il YE

OSPF w] DU F (1) % i1 SEm& A 45 route-policy, i 4153 (access-list) , HuhlHiyZE4
K (prefix-list) o FARSEIEEHIA T LLSH RM FEPERIR TS 7 o

OSPF % 1 i nl AN BN JLAN 5 T »

B HEIA

OSPF AJ LG I NJL e i b s X SR i o A8 5 NIRRT DU o P i i ShOm R it
PR, RGN AT

SN R A

OSPF 5N T i a3 [0 LB AR Ja KAl 5 I # i 45 6L

A A T P e 9 R U DR 3 1 <08 i B A P B e £ R i EAEIN L AE ASBR B
EAAM U ASBR A RETIAEKHD .

He 2]

PG A PEREN, AT BLE OSPF Xl B DAk A DAk IE) AT (9 i R ZEoh i (1
H AT 9E .

e AR R T e RIS N S 1, RV I R A A AN 2 AR %
Rh, BT s H 5 AT AE OSPF i 3 8 A A 2%
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OSPF [E&E#E

® XA LSA %% 2]
w4 AT LAfE ABR _ERCE AR X ) Summary LSA BT 38, &AL E A

ABR FHR (15 ABR A4 fig k4 Summary LSA) .
< 6-8 XiF 8] LSA I 5AFIMNES
X515 LSA 23] HHEI]
NN X A % 2 ST A R SEA G LSA BE TRk uE, HARXT LSA 115

LSA AT 8. K S RS I A L R A T g . 2% > 2K LSA
FETEHE o

® XA LSA KA

Tt a4 n PAFE ABR R E XA X 3 77 191 () Summary LSA #H T yE. i%AcE X
£ ABR B A%

HEIER (Virtual link) AR E ABR 2 LI — B F IR B v i) — 404 L)%
B

© R R A

© L BB AT B A R H D B AR (Transit Area)

¥ I RFC2328 [, 7EHBE OSPF I, ZESKFrE FHES T Xk 58T XEAE. )
2 LA B DX AN T IA B ) A

mE 6-2 F o, Area2 WHIEHERIE T X Area0, RouterA 72 ABR, KU AL|q)
Area2 % Area0 1 Networkl B HI{EE., FrLL RouterB _E¥%A #)iA Networkl BIEE H .

P .-

6-2 OSPF FETXE&HEEZEETX

FESERR N A, AR IR0 & 5 T A AR B, JEidaii AL B AR T Dl T Dk
FREE K ESK . X e LB EC S OSPF MBI T A ok

HERE BRI TP ABR 2 M T — B A3 be, AL, R M piafe A
e L — P T LU EBE L1 44 5, 013 Hello 43 ] %
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OSPF % i#1g

6-3 OSPF [E1&#

- T T~ 7/ ~ - =~
e S ’ A , S
i Areal >~ »—_ Area2 R
] I P o S )
\ R4 VirtualLink RS '
\\ s 7 \\ //
~<o__.--"ABR"~__ Area1 - "ABR™~.___ __.-

i

Transit Area

W 6-3 s, MILEER, WEH ABR ZIH LS OSPF RICEE, AATTZIF ) OSPF
e s SO B AN RAR SR L . T OSPF BIMSGIR ST H A IEAN JE X 28 %
A P DOK LR SO AT S 2 E W, SR AR Y TP RSO E K

OSPF Y Hr2 bR, fEF-—& ey Ll LLs T 241 OSPF #EfE, ‘el MEA
S, AT . ARN[E OSPF HEREZ 8] (K] # FAC AR 24T AN [6) ¢ ey b s 2 18] 1 % i A2
H,

B E A — N0 HEEE T 51> OSPF HEfE.

OSPF Z #EFE)—AN LI R ] s /& 4F VPN 3% 5¢ PE Fl CE 2 [A)iZ4T OSPF #pi, [A] A
VPN ‘& +M i IGP % H OSPF. 7F PE I, X/ OSPF #EFE L ANGEM

6.4.2 OSPF GR

EAHRR

it B P BE A8 R T A R o B I BOR, FE RIS MR RFRE IO DL 1, 124
JR R IF AN SR R, 3 R SR TR AT AR L 58 sRBUE e S 455, At
RV 55 AN 5N o

GR HARPRAE T 72 H A 3 T o e 22 1 RS 2k 415 5 25t RO A, T IS 4 o o i 40 J 5

A DR s o S AE S AN S W R R T I L RE, AT e T % 2 5 b
S, S TR A AT EEE .

GR #& Graceful Restart [ FR, MR A TFIF TG, &P TR UE 2 5 B b3 e i
o 1 R T BN sg i SR 25 I R

WA R U, LU Tt GR #)3~ RFC3623 ATl i GR AR,

GR HA B T H v %Pt (HA, High Availability) FERM—Ff. HA & BELAH

A, FEOFEICRAH BEEOIE. 15 AURE S Lt E TR GR & —FIURAHH
A, BTG Z A AE R & VM RGTHH I, AR UE B 45 AN 1) W %

Ko

1 GR AHRC LS F -

® Grace-LSA

OSPF @it #i# Grace-LSA K3 ¥F GR IR, XA LSA HT{EJF4h GR FiE H GR
IRF 1) 40 JE A 15 GRGIREA] L Jst R DL R 482 ) bk 25 Y 2%
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® X HAR/E GR TN AE
- Restarter: )Mo, A DUE S A S S FF5E4 GR B 54> GR.

- Helper: PpINEERHHas. LB R ESCRAA VR GRY JoitRl GR s il it
Mg A L FESCRF GRo

(AREYT:
AR150/200 R #64F % Helper 3% 35, T A44E 4 Restarter By 35,

® GRI[1RA

- Unknown: A5 FHH GR #:4F.

- Software restart: I iy 1T A0 A 1 GR #AE,

- Software reload/upgrade: X4 3 58I+ 2 T 201 GR #1E

- Switch to redundant control processor: S 1= £ 31 21 GR #A4E.
®  GR [{IRFLEM[A]

GR FFEE ) fe KAV TE 1800 #b. GR RIS RIS AT AR FTIR HY, AN s 55 2R I
AR .

GR B9
® 524 GR (Totally GR) : #8491 AMEBEASEF GR Thfgh, A HHEH GR
R
® /) GR (Partly GR) : #8496 - MEBJEASCRE GR I, {UZA0 & Fr ok # MR
HGR, HUE 0 IE %34T GR .
® fil%l GR (Planned-GR) : 5T-Zhilfl i iy A 1% rh e 047 0 B =4 814 . A2 3k
AT A B 3 241840 AT Restarter 2356 & 1% Grace-LSA.

® ¥ GR (Unplanned-GR) : 5 Planned-GR HIX IAE T, P& a8 i T it s
RIS TH 8 B % 81 ¥e,  JF HAE B FI AT A2 358 K% Grace-LSA, Mt HLEETT
B AR, ERAMOES Up A #EN GR i . LU NP [H Planned-GR.

GR HI272
® GR JIlh
XJT Planned-GR, F & {81#ear 2HAT)E, Restarter 23 1 56 ) B3N 80 & KL —A>
Grace-LSA, ZN48E GR [MIFUH LS GR R, JRINAE, SRGHEAT 3 &3,
X} Unplanned-GR, A K I%IX 4~ Grace-LSA.

MEMOER Up Ji, SCEPRIE—/ Grace-LSA, MHZN48)E H EHEA GR, 1435 GR [
JEA JRIFEE . SRS PR RN AR R IELE K% 5 /) Grace-LSA.  (JEZEKIE 5 /M2
A T HAORAR IR 1% Grace-LSA. LA BISEIL T %, AEUhBSURE) .
BB A& 3% 1) Grace-LSA &4 T 454040 & H ¥ GROIRAS, ABfH47E GR #AlA] (R EF
45 Restarter FI40fE IR, 1EHE % H #5204 2 Restarter F{2]4 .

® GR i
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FEMERIA-TP % 6 OSPF
6-4 OSPF GR 3%z
RouterA RouterB
— ==
R R
Restarter Helper
Before the active/ Grace-LSA
standby switchover » | Enter Helper
Switchover - LSAck Retll.(lrr; ;—S?ﬁk
Finish switchover packet forfhe
n 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
F6-9IGRIBHFER
GR # | Restarter Helper
fTtER
GR % | Restarter 7= GR BN FT5 F & FHETH | I3 Restarter K%M Age A

BF)|

FITAT &0 Je 0 EE B S N AT e R AR

3600 #2 (1] Grace-LSA 5

Restarter 4R fH I Z A Full Jk
x

LN o

SRR AR 02 (2012-03-30)
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FEIE A -TP % 6 OSPF
GR # | Restarter Helper
TR
GR K | ® GRENHHARJEXAMATEEIK | @ FEAL )R Hrd A
g = FI| Restarter /1% ) Grace-
® Helper /%) Router-LSA I, LSA.
Network-LSA F5 Restarter Uiiili17 | ® Helper 3 FURAS K AEAEL
AIIRLE R TI o el IbE s b A 5
® Restarter £ R Helper AHuEL P8 ZEAS— 3
® Restarter I %! Helper &% 1-way I LSA. (nfLUEd Rl E
Hello 3. ANHEAT =G LSA K A HEBR
ot hs
o Restarter ICEIFI— B |53 —apy | SFTE. O
2577 2E [ Grace-LSA. [6]— M E [F] — Do) B3 L[] — s 1) WA 321
] — I [B) B — & % 23 GR. W 5 4% 2% K% ) Grace-
® Restarter [l —MME G4 R 2 g | DA
7 DR/BDR AN—Z([PfE o (B hAE 5 s Al fm e 248
) . X o
B GR #HARBYLLER
% 6-10 5 Jt GR HAR B LLES
7t GR HiAR B E &%k B GR H#iARR E & E#%
® OSPF 4B Ju Hjd ® OSPF 4w H i

Fe ke RAM

® it HE Bl

HEPA RN AR AL, B RN R
Wi 2ok, Mbgs b

® I HEIBTIT

® HLRRIRFFAAL

©  [53k T AR f 4 ve  (1 408 AR ) AR P
JEREIAN 2 % A2 1L

R E LR, WFAZEN

6.4.3 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

OSPF 2 —F N2 1) IGP B, IRZNGUL T, VPN I WM 44i21T OSPF. 4
fEf 7L PE-CE Z [AIf{{H] OSPF, PE iliid OSPF [f] CE %A VPN #Hi, W CE Laf A2
A E| PE REHSCRF B B b3, AT 4L CE (¥ FURIC B .
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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

A 6-5 Jiizs, CEl. CE3 fl CE4 #8)& T VPN1, &b OSPF 2 )54+ %7 PE ¥4 I
i&4T 1) OSPF £ 520l 5,

6-5 PE-CE [8]iz1T 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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FEMERGR-TP B 1h 6 OSPF
1#1E OSPF Area0, W CE 2 A1) PE 220l Area0 51X~ VPN Site 1)1 T X 3 AH1E
(Al DA Virtual-link SEIZEIEND , a1 6-6 Fin.
6-6 PE-CE |8] OSPF X i 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) -
® FRIHAF (Domain ID) FSRFRIRANX 23 AN [A] (4K
® B/~ OSPF A — ANk 2 MNMabr iR A, Hohf — A2 EARRE, HE b MFRR
TF o
® U OSPF LWV WIHAEAR RE, WA A B IFRIREF i NULL.
PE % BGP f& K (1 v i tH 7] CE KATKT, 77 ZEAR P bR IR A 5 Lk £ ) CE kA 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 K
® I, KA S FKEEH,
2 6-11 Domain ID
At AT s S AR IR AT LB E IR =REE 4=t Sl
Wi NULL AHAE Inter-area % /.
T AR PR AT =AC T bR IR el ity | AR Inter-area 2% i .
AR R =A% b SR TR A 1 — A
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FEMERER-TIP B 1h 6 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) @

6-7 OSPF VPN B& IR g%

VPN
backbone

10.1.1.1/32

e 6-7 irzn, PE1 | OSPF 5| AT HigHuhks 10.1.1.1./32 1Y) 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 1B X IXFRd P it T Aok 7 %6, WIER 6-12 Jir 4.
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FEPERIA-IP 1% i 6 OSPF
% 6-12 BEEHEREE 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

6-8 OSPF Sham link

MPLS VPN backbone

Teee ol Bt
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FRPEREIA-TP 2%

6 OSPF

WA 6-8 Frn, WA CE AT e M BO i CE FTe W B [A] 47 4E — 4 X 38 ) 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 7EMA> PE 2 Al kRS, IXPA PE #5)& 4 Sham link 45, 221 i
FR.

®  Sham link 14 X3 N 11— 4% 50 B EERS , P m] DU L R 48 % S H4F Sham link Fll
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 &

6.4.4 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

H&
OSPF }7E Stub X3 IE ANFETI NSRS FH 1K), IXAF AT DLIEE G & 7B i X Stub [X 3k
% A e FUAE G IR IRV R o X TG 75 2 5 | N AN i phy S 30 B 4/ NS 146 1 7 2R 1R 8
WACHIZ 5, Stub DAL K 7o DIk Stub XIREIAETE——NSSA Bt /4
T
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FRPEREIA-TP 2%

6 OSPF

6-9 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

EORVMMR A EEK, (HA L) RS IETS T, 75 OSPF DD ) SCH A7 T N-bite 4
TRIIXLE R HIE, AR150/200 R SEIR 7 A w] DLE e e ek e

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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6.4.5 BFD for OSPF

EX
X [r) 3 &K BFD (Bidirectional Forwarding Detection) & FH Tkl 4% & 5 |4 2 [7]
TH A W PR AT DAL 7

BFD X§ AN AR GE A [l — A% b i [l — Al el b Rl PEREA A, X A% 45T LA
SV PR DOS A R, ARRRIE

BFD for OSPF i /&% BFD 1 OSPF POl R, K BED X i i Rt (14 PRk Jo 3 36 1
OSPF 31, MMM OSPF #3925 4 5 A2 A0 1) 1 )

HAY
DX 2% b PO A 4% i o T A0 AR AL A 2 5 UM 28 FORT I TS UL, B DA R F s
WAL S TR o T e 9 8% PO e e A B
PH TR e s VR e AR e i), DRI, bR A e e JE R R T O 1 2 % e Bl
BOE—MRIAT 7 % . BFD AU i iSO e,  — ELAERS LM, BFD b pe
A% T ER 6 EE IR SRR AL S
% 6-13 BFD for OSPF
£ % BFD R S P A ) 1, ) WS E
& BFD OSPF Dead € 238 CERIATC & 40s) ek
4 BFD BFD & 15k %4 Down ZFP
g
6-10 BED for OSPF
RouterA RouterB
BFD for OSPF 1)) ¥ U1 6-10 i~
1. =&K& OSPE AL JE K &,
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2. ABFEIRAFIA Full IRAKHE % BED &7 BED 2315 .

RouterA %I RouterB [#11% 1 H 42 114 Eth2/0/0, 243X P4 £ 1% 4% 7] (158 1% H B i fi
J5i, BFD 1 4¢8%0 3 3118 %1 RouterA ..

4. RouterA ZHEATfE Down FA4, FHTHATES thil 5, B0k i B4 104 Eth1/0/0,
#:3:F RouterC #)7% RouterB.

6.4.6 OSPF GTSM

GTSM (Generalized TTL Security Mechanism) , BB TTL 4R HLH. GTSM il
AR TP RS ) TTL R 2 7 7E— MG E AFIRYE N, X 1P = B EV 85347 O)
o

WA E 4 AR B, TR — G A A RO, g s
IREESALANUIR L5, AFAIL “ ikt Bl Rz EIAPEH = Ak 2,
SR AR DY AR BLIX L “ R R0, RGBT, CPU IR .

LESZBR Y I H, GTSM 451 =% F - FARP & 37 AE TCP/IP Jeft L dashil )2 (% d i
Z2) 4% CPU A (CPU-utilization) ZRAEIFXd:, 41 CPU %% (CPU overload)

=8
{ERE T GTSM P 1 £ S 0T UWCRI T A R ST SRS R 2 o 00 Ik SR mes (14 S
EFuE R, MmIE BB G B B H B . SRS N A
®  RILLAHL IP LIS L o

HSCHTE ) VPN S24]

IP HC IS (OSPF /& 89, BGP & 6) o

TCP/UDP 2 WSl i Bt 4« B g 5,

% TTL Jal .

GTSM ST Bl R

©® N T EEMIPMNAR S R TR H PSR SO TTL {8 e ok 255.

® T ZBkIIARE: W Lhw AW TTL Y,

GTSM )W FH Y5 s«

®  GTSM X HAFARSCH R, XHALFRSCTERL . AR AL F I SCA G A TTL{E A

255 fIRR I, AT EAEH GTSM BT R4
®  GTSM ANSZFFIET Tunnel I48)%
® OSPF GTSM T2 W T NBMA M %%, Virtual Link 1 Sham link 3 5%,
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6.4.7 OSPF Smart-discover

EX
WHEEOT, Bhesas v Miz4T OSPF P 4 1 % 1% Hello R 3C. X4 )& 1
B4 Hello Interval, Hid—> Hello Timer & I 2545 il Hello R S A% . X Fh4%[H &
JEVIH R SO 77 kg% T OSPF Al ok R I AT o
T L Af g Smart-discover £5P%, T LAZERF 235 F NP OSPF 48 & (1537 .
& 6-14 OSPF Smart-discover
EORAEEE Smart-discover | AR
B OWABLE Smart-discover ® WJN%EA} Hello Timer I A fig 1% Hello R 3C;
® IR ik ] B 4 Hello Intervals
® {EIX IR AR R — EAE S AR 5L
B0 FEE Smart-discover ® k% Hello #R3C, ANFFEAEFF Hello Timer
I
® LR ] DUR P 2 i SCIR AT IR S TR
IR
ELLF3g5eh, fifg T Smart-discover 5% 1142 LA T 255 4F Hello Timer #BHY, W LA
S48 5 2% Hello 4R 3
® CULRJEARET IR BNIL 2-way RS
®  UARERRA M 2-way 5 FERRAIERS B Init AR A
6.4.8 OSPF-BGP B
EX
A HTRIES A IO B N2, B S A E A, WTRES L IAE BGP ST 1] Py 1Y
WM EERNOIG . X T IGP WEGH E tk BGP Pifii& ik
1 oL f B2 OSPF-BGP HEal4r 1t vl DU R X AN 1] /i
He
TEAFAERS D BERS G 0, BGP ZERERE RIVIIT,  H T 1% e K SA0s B8 i T OSPF i B
SICHE, I i R
& 6-11 iz, VUG %% RouterA. RouterB. RouterC. RouterD 2 [A]iZ4T OSPF
W, JFEST IBGP 2. RouterC o4 RouterB (&5 M IFEERER, BGP 5
OSPF 7E 45 L& 52 AR
EH M, M RouterA F 10.3.1.0/30 ¥ 4 I& 2 RouterB. 24 RouterB & A ki
Ji, Vi DIH3] RouterC. RouterB M(fEVk & LLG, = [FIY)E] RouterB, LI &AM E
EK.
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R

XA, e EFIY)E] RouterB [ FErR, IGP WSGH & L BGP 1R, Kt OSPF stk
S, BGP ¥ A 52 s, F5 RouterB A 404 £ik 10.3.1.0/30.

IXAEE, M RouterA 24F 10.3.1.0/30 [ &4 K545 RouterB I, T34 D EL 1%
WG R, XeREmaSmEFR.

6-11 OSPFE-BGP Etzh

_ RouterC
interface2 €= interface1

10.1.4.1/30

interface1

interface1 10.3.1.2/30

interface2 i
10.1.2.1/30 10.1.4.2/30 interface2
10.3.1.1/30
—
= RouterA AS 10 RouterDE=R E5CP &S0 -
R Y interface3 R

interface1 10.2.1.1/30 |; ;
10.1.1.1/30 interface?2 st
10.1.3.2/30 S——

interface T?/ interface2
10.1.1.2/30 10.1.3.1/30
RouterB

ffifE T OSPF-BGP Xl EME B % 2 76 B MRS IS [ Y AR HF 4 Stub B 1 &%, ok
FEUL, 1% AR AT LSA Hh 4% BE B N Je KAE (65535) , M5 404 e OSPF
% HH A AN ZEAE XA Stub B AR B, o R PRAIE 12 2% #8828l FHAE 28 i th
2%,

& 6-11 /1, fE RoutetB [{fifit BGP k%)), XFf, 7 BGP WE5EKHT, RouterA A4
R3] RouterB I, 1M A& k84 H £ 1) 8% 14 RouterC, H %/ RouterB /) BGP i H15¢
P

6.4.9 OSPF-LDP E£z)

EX

B

FEAFAE LR BEBR I M 2R, R R e, i oo A O BB D)0 3 0

T IGP [UCSICE LDP i 2 Bise i, SEUHAM LSP 2 MR, ik LSP b ¥t
ey, I LSP G k.

& 6-12 flizn, PE1-P1-P2-P3-PE2 Ky T:#%#, PE1-P1-P4-P3-PE2 b £ 1065

THEH AN, R TR D) R B . RERR AR IR, YR R B ]
DRI HERS, OIS AT BRI 18] (R R T

SRR AR 02 (2012-03-30)
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6-12 OSPE-LDP Etzh

HEREAE P1FI P2 _LFCE LDP FI IGP [F 2D DhfE, Heis 4k i i A5 0 4 i D) 39 3] 32 % 1%

S 14 A T B ]

3% 6-15 OSPFE-LDP Btz
B & {E8E OSPF-LDP Btzh4tE e TR 8]
At OSPF-LDP AR VU
{fi % OSPF-LDP B2 1 =Rk

[REE

LDP F1 IGP [Fl25 (fREAS 3 2. Tl 4 IGP & AR o Rk AMER B i aly), HE
LDP 5¢Riledl. Wmt 2 7F FRERR 0 LSP 207, Sefi A atsg, bk %
MR e, LA R AEER 1K) LSP &, TG £ %

LDP HI IGP [Fl AL 4E = AN E I s«

® Hold-down
® Hold-max-cost
® Delay

BRI R, AT DU B AT

1. )33 Hold-down EI 2%, IGP #1155 AN IGP A fE, 454 LDP UG R EE T,

2.  Hold-down EN #5855, J83) Hold-max-cost E 25, IGP {EANHh & 25 5% Bk
AW, ) 3 B W B RS R 5K metric {H .

. WUBEEERS Y LDP S EH N LU, 33l Delay & B #5554 LSP [FI%E .
4. Delay NN UG, i IGP FPIRAW, LDP #5#E %0 IGP [FI2PimfEgs .
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6.4.10 OSPF Database Overflow

EX

OSPF PISCEE R [R]— AN D38 10 8% ph s DR AH [ (R4 B IR 2 2 42 LSDB - (Link-State
Database) -

Bt A 25 b AR AT I, — LSRR RS T R ARG R, AREH AL 2 1) %
e B, IXPRIRZSERR A Z s FEEE R (OSPF Database Overflow) .

H&
X % FH A5 EASKTHE 05 308 248 RG0SR FE ST R0 in) 8, v DLl E B Stub 8-
NSSA X RfEdE, {2 Stub 5 NSSA X3k [¥) /5 A BEME w20 2 1% H 38K S 2501 20t e il
PR n) @, Sk T ff e PEER R 5 | R B in) 8, il ek % % LSDB ' External LSA H# K4k H
B, AT LS A PR 5B s B 2 T A

R
T 15 M gy AR A AN i B i B FR, SR e B s R TR .
OSPF W %% BT i g AR A 20 AR [R) ) BR AR . IR,  BLER bl % b AR i ]l 1) 4

RIEPNZ LR, B hamEEA Overflow JIRZS, IF RN 5 Sl AR E I 48 CERIAE N
TR 580D b as A2 e N s 5 A0 Jn A 3R BB RS .

2R 6-16 OSPF Database Overflow

Overflow IR7SHrEE OSPF A IE 7R
HEX Overflow JR AT B e s R BT A B S AR ARSI AN .
HbF Overflow JRA&H ® ANyEAE AR AR

® T BRI AR SR, AR EIAR .

® YRR E N AN, KA AR AR A AR
s R

- N=>JE i FRRA .

- Y=>H S N A

I o3 7 BR824

PR AR S o

FBOB R RS SR e, RIS ARAIRSC
M T — K NB IR

B Overflow JRZHF

6.4.11 OSPF R &
OSPF PRIEWCSIE 2 T $2 588 b (RS Sl P T A ) i s vk« 045

® [-SPF (Incremental SPF)
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MR B AR L, R R AN SR R, SN B2 S 1Y R AT I R
VI, TIANE RS AR AR T B v 5, AT 1B B A

® PRC (Partial Route Calculation)
R VR, TR ML M B R AR AR A, UG R AR AR AR T FR AT E T
.

o Rty
OSPF 2 fg i I 25 v] LU FH P I G Al ke <f A Can i B vk 590D AR gl 25 10 4
I T) () o, At P 288 PRI RS E o
OSPF £ HE e I 234 T #2005 (Exponential Backoffs) A, H /7 HIHC & vl LA
KR £ 50

I-SPF
7£ 1SO10589 3 LA ] Dijkstra HyEUHATEE v 8. UMb b — A1 m kAR
OIS, XL T BRI E MR I I T L, P ARG, S HE 2 H CPU
P, S HEA X 2% (RSSO B
I-SPF o4t TIX AL, BR T 28— IR F S T Bk A ok, R v 2 2 52
7T R, 1 R e AR R B R B AR SPT 5 JFUR B SVE T v S 25 AR TR, ORI T
CPU [P R, s T MG USIGE .

PRC
PRC #5125 1-SPF #H[H], #RJ& HO A AR 1 % it AT BB vk 57 . ANFE, PRC A
T AR, AR 1-SPF SR SPT SR B i .
TE T A, AR H, AR A, SPT ARL RN 1 AR{b #5255 | AL i
5 R, (EHEAEER R R, PRC R4 SPT B HAS [R5 00 SEA T 41 R 1 4b
1P
® SPT A%, PRC AbHEARL T (5 LI P i1 1 3% B AE B
® SPT A48k, PRC ANEALFEAT A hfE B
® A%k, PRC AbHIARAL HH-—F 1) %t A .
® I FERAAM, PRC A ALPEMF 1 s B o
Fe i —AN 5 s Alifie—A~ OSPF #2111, MBS ML 40401 SPT /&AL, IXHf PRC HEE
XA S OB, AT CPU (&
PRC A1 I-SPF Mt FH ml LLKE (9 2 (e Stk e it — 0 4e =, & & J5idh SPF Sk 1) it
A &A% T A s .
RARTY

FEiX &6 I, 428 I-SPF #= PRC 4k 4 OSPF w13t Hay"E—Fik.

& e BT 28
MZEATEERS, TTRE A E AT I U, WA S CPU WA K. L BIEATRE
Mg, GH SRR AT E M LSA, S AHIXFE LSA, AFT3A
IR 26 TR BRI AR
OSPF 2 g 7 W85 75 HD0) % V5. LSA =42, LSA MGt AT#a i, ik i 451
o
OSPF % fig s i 2 n] LA ik LA P Fh 5 Xk i 9 255 e 8«
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®  {ESNEHEATER HTHSLI I E% rh, OSPF 4 B I 2 A F - RO B AN 48 O IR
S AR RE P U v SR IR TR ) B, el b v S L T g2 CPU (13
Mo, AF IR AMEE o FREAT I ok B

® EARUEMZT, Mg th TR A A T T BRI LSA I, OSPF 4
REAE I e v LAY A VR I ] (W) REG, AR IR DT B 2 AN 2 LSA 0532 21 LSA
ATEAT AR, ATl BEAS P 2% 0 2L LSA 1) AR 3%

AU, OSPF i I 4% L4 TTFIF FLALE T B 1.
6.4.12 OSPF MIB
EX

MIB (Management Information Base, & HHEEE) J&—/MF EAHGE . WA B T
it Agent K H MIB Edlint 2, M SEHU W25 4l Bl g e . GESER

PEREIR SNMP #5430
RFC4750 5& .7 OSPF MIB, FZHIRSZILBEE . B &F ML %+ OSPF thi 1
AT

HAY
WY 4845 BE 53 AT DLl o MIB 2 B B & i Is A R, FRIE % MIB (1) SET #4Efd &
WLV B, AT SE IR . A 250 ) 2 A BRI 2%
OSPF SZFp% RFC4750 4= MIB A2 15 558367 GET 1 GET-NEXT #ff CANSZHF SET
B
Jy T Wasm kN 78 RFC4750, OSPF SZFifAH MIB, Jf32#5X OSPF A% MIB i SET #4
k.,

=2

7E¥—A~ OSPF #2483 MIB J&, MW LX) OSPF MIB 4T GET A1 GET-NEXT ##
VB, SRIREHEYR LR OSPF LSDB. X3, 11, AFJaSsH Xz B,

OSPF 3 #F 3 M MIB 3&I1) SET #:4E, A EFE (Process) %, X1 (Area) ¥,
M4 (Network) .

® XA MIB HEFER Y SET #4F 1] LLE et sl Mk OSPF HEFE, DL IC & sl Y
OSPF BRI S

® X FAA MIB XK ¥ SET #4E 1] LLZE OSPF ZERE R G2 st i OSPF [X 3k,
DL K Bic B HE OSPF X 38 AH ¢ i 2 %5 .

® HILXIFAFT MIB £ 3L (¥ SET A ] LAy OSPF [X e & eI HAK K R BL .

W) 245 B L PT LA 6 3 4> OSPF FAfS MIB K ) SET #:/E AT 2EAil 1) OSPF ML, JF
PRSI OSPF $h4h,  Jy RS 9 2% A T8 BTG £

6.4.13 OSPF Mesh-Group

EX
OSPF Mesh-Group &4 FATHE M b 5 b BRI 43 41, M6 I MR e B R e i 1%
HHTHGZ , B E P MG L ER RS E ).
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[REE

AT, ANMilEE Mesh-Group DjfE .

24 OSPF JEFRUCE]—> LSA s #7724 —A> LSA If, STtz #eE . ATy s
T, OSPF & X 5F— 48z LSA, &i% Update $i 3.

XEE, WA 2000 AT HER, MEEAS LSA Wiz #R5E A& 3% 2000 %, AR R — kit
R, HoAh 1999 YRty hE AT .

N T B IR R I N AR SE IS T, A Mesh Group HpE, W LUK AT HE R 3
APV, BRI TN

% HH AR AR FR AT AE 2 AT REIK IS, 103k OSPF Mesh-Group 5%, AT DL S el B i
I JT .

tn& 6-13 Jii7x, RouterA F1 RouterB #:37. OSPF 4l K &, ik 3 oA, 24
RouterA M2 4 BRI LSA J&, &% LSA it 1. 2. 3 #1032 3 RouterB.

XAz 7 G BOMTHERR I ), R TARE 2 4 JFATREBR I 40 Ja Rk,  H e 22
M — 4 EREBR BEATULZ LSA B W]
6-13 ;% B {£&E OSPF Mesh-Group 45140} LSA BIHZ IR

1 LSA

LSA 4 2 LSA ="
> g R

RouterA | 3 LSA 4 RouterB

i€ T OSPF Mesh-Group 51 (1115 2 FNAR FE AL AE 2 4 AT BERS IS, 2403 LSA J5,
SEEL— 4 B EM P TIZ W 6-14 FTR.

2 R L TUIRSMK T Exchange B, OSPF & 7EJHATHEM b BB R I L85, JFgkes
B2 LSA, X2, OSPF #lE, HATH4BJaIRAS L £ Exchange I, A figitiz LSA.
JH, 4 RouterB MEEE 1 YZF)K H RouterA ¥LyZ i) LSA Ja, A% LSA MEER
2. 3 Itz 45 RouterA.

& 6-14 {§ & OSPF Mesh-Group #1$8t LSA Rtz 1ER
1 LSA

LSA 4 %2 LSA  e==
R

RouterA | 3 LSA | RouterB

Mesh-Group LA )% ] Router ID ME—Fril—/ AL, FEITIRERT Exchange H 5 [R]—
ANER JE AHIZE K42 11 @ 1 [7)— > Mesh-Group.
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Wik 6-15 iz, RouterA EDIK 0 AT —AMEEAL, 3l 1 A0 2 A Bk .
M8 0 3 PE Bk ) bR, A8 AR, FrUREEIA S .

B 6-15 ZEORREMNBIEBFE P R IE R

1

4 2 =
=3 RouterB
RouterA | 3 |
Area0 % %
RARTY

A 9h, Bd B4 Mesh-Group /&, #FH Hi%6940/E54H % Router ID BuEE 5, 25144 M LSDB
TR, Bl ERERGEL, 2 EHEEANES G SR Router ID (7£: A E £ 4 Router ID
B T4RRE ) .

6.4.14 LRI

OSPF # AU MSURARAE KBRS DL T, RS LRI 1 e L SC Sy — P
Ao XA 7 )i G EAS R WS e 2, T8 B S i e SE WG H 1, 3 v A
2RI T G

OSPF {Z Lo S RE B5 1k BEEL A E s UL Se e s, PRI P m] A AT S B b 5541 5%
F ¢ FRT G B ST B DS 9, Ak it ey SERR FRACSI, DT A S B P b 2552 38 1 5
M9 )N o

6.5 1 FH

6.5.1 OSPF GR

& 6-16 fli7~, RouterA. RouterB. RouterC 1 RouterD iz 47 OSPF Ppisl SEBL M 4% H.
i, RouterA F1 RouterB it T GR Ifit. 24 RouterA H 3}, RouterB 138 RouterA 5¢
B ES, (HIEAEE S LA, Wi s AT W,
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6-16 OSPF GR

%6066\6‘ RouterC
N\
e
Set up neighbor “OO\\\")?e%\a“
= -
R
Restarter Helper
Per Roy, RouterD
h
re
St rts
6.5.2 OSPF GTSM

Wk 6-17 Fron, %W #1817 OSPF #3i8, 7E RouterC L J5 H GTSM Ry Thig. %k
% K AE RouterC HIHRSCH AL TTL el k-
® RouterA Fil RouterE s& RouterC FIAHAT % &, ICHZ TTL Ju & 255 31 255.

® RouterB. RouterD. RouterF %1 RouterC M4 XA %% TTL i [ 2 & 254 F) 255,
253 F] 255, 252 % 255,

6-17 OSPF GTSM

Area0
RouterA .ty cinet1/0/0  Ethermettioo . RouterB

| Ethernet2/0/0™..
192.168.2.1/24 .
Ethernet1/0/0

_Ethernet2/0/0
/192.168.1.1/24
Ethernet1/0/0

; 192.168.1.2/24 192.168.2.2/24
/ RouterC '.‘ /=gl RouterD !
' Ethernet2/0/0 : i Ethernet2/0/0 '
. 172.16.1.1/24 ; | 172.17.1.1/24
Ethernet2/0/0 / Ethernet2/0/0
172.16.1.2/24 s 172.17.1.2/24
, UD \ RouterF
RouterE .QU
... Areal -~ PC .. Area2 -
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6.6 NiES5 Y08 1E

Kig
RiE R
PE Provider Edge Router, $&ftigiis hat. %% hat s Ti%4 CE
AR 25 B UL R P 4% (1) — 43 . PE B HHAR 58T VPN AL 2.
CE Customer Edge Router, /7 iA%kHH#5. CE @ T H 7 M4
¥4y, JF FHURIPE M #8421, CE H i #8 R EERANAHIE R VPN,
GRmgiE
HRMRIE R LR R 2R
OSPF Open Shortest Path First TR R B AR LS
GR Graceful Restart ARGEVE
LSA Link State Advertisement PR A KAl
TE Traffic Engineer e TR
MPLS Multiprotocol Label Switching | £ Wi bric A8
CSPF Constraint Shortest Path First | 15 i k215
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7 OSPFv3

XTARE

7.1 4

7.2 ZHEFRUER ML
7.3 WERAFE

7.4 JR B A

7.5 RiE L 4k it
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EX
OSPF (Open Shortest Path First) & IETF 228 FF K 1A 3 T4 B TR A 16 A Y S& Bl asd
(Interior Gateway Protocol)
H a5t 1Pv4 il FH i) /& OSPF Version 2, %1%} IPv6 thi{#i FH OSPF Version 3.
® OSPFv3 J& OSPF Version 3 [ #K.
® OSPFv3 1217 F IPv6 [f] OSPF B H P (RFC2740) .
® OSPFv3 71 OSPFv2 il FibAT 73800, & —NOLEE i
BHHY

OSPFV3 (132 %E H 12 TF A FRAL AT AR R 28 J2 (i il DS BiX— H 1,
OSPFEV3 (1] P4 8% e 5 S OB 4T T et

OSPFv3 5 OSPFV2 [AS[RIZE T+

®  OSPFV3 N TR WA EERIRS AT (LSA) EIAAL & AR K H AL T 1P
IOE-Ve/p

®  OSPFv3 FI I T RE B MG R, RIATIE 75 2 TP S0k Al Al X S AT
5 WA R ) LSA

7.2 SEFREFTMY

AFFPEKIZ 2 BORRE T -

3t ik &#iE

RFC2740 This document describes the modifications to OSPF to -
support version 6 of the Internet Protocol (IPv6).

draft-ietf-ospf- This document describes the OSPFv3 graceful restart. The | -

ospfv3-graceful- OSPFv3 graceful restart is identical to OSPFv2 except for the

restart differences described in this document. These differences

include the format of the grace Link State Advertisements
(LSA) and other considerations.

draft-ietf-ospf- This memo defines a portion of the Management Information | -
ospfv3-mib-11 Base (MIB) for use with network management protocols in
IPv6-based internets. In particular, it defines objects for
managing the Open Shortest Path First Routing Protocol for

IPv6.
7.3 AI 3RS 1%
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5 M 7T

TG i HeAth WX G B A
License X ¥

OSPFv3 Zhie i License #2480, #AREH T, B4 OSPFv3 Dhie 2 R IGIEMEH . ik
T H OSPFv3 Lhg, THEERME N IrHAL FHE W ISR License,

®  ARI150&200 iV 45 B 1y,

RRZAR S #5
AR150/200 SZ FFiZFr MR AU F
Faa T, AR A
AR150/200 V200R002C00
7.4 [RIRHEIAR
7.4.1 OSPFv3 X518
OSPFv3 J&£iz1T T IPv6 ] OSPE B Y (RFC2740) , ‘B 7F OSPFv2 JEfl Fakf7 T 14
SR, ST H
® OSPFv3 7F Hello #3C. ARANL. LSDB. ULz MU (1545 )y T (1) T A J5 B
OSPFv2 fR#r—%,
®  OSPFv3 thildll B8 R4 M4y i@ X L — A Z X, lid LSA (Link
State Advertisement) 1) KA H -
®  OSPFv3 #KAEFE OSPFEv3 X dak PN 4% 4% HH 2% (7] A2 H. OSPFv3 i SCKIk 2% {5 B4
®  OSPFv3 L SCHPHELE IPve #CH, nI LUK BB A% 1 T Uk %
OSPFv3 g 328
i B i e
Hello {3 JAIAME K%, Sk R BIAILER: OSPEV3 ZBJE K &R .
DD 423 (Database Description | fifiid T AHh LSDB #4458, H T & 2% th 283k
packet) ITEARERIE
LSR # 3¢ (Link State Request | T~ 1a) % 5 15 3K T 75 () LSA
packet) 4 £ 3% U4 OSPEV3 AR XU A #e DD 4830
A gk 77 & H LSR )30,
LSU # 3¢ (Link State Update ) X6 7 A& FL T 21K LSA
packet)
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i B i wC1ER
LSAck 3¢ (Link State FHRAFUCE Y LSA BEATHAIN
Acknowledgment packet)
LSA &
LSA & LSA 1EH

Router-LSA (Typel)

B HH A% 25 N REANIZAT OSPFV3 42 1 AR [ X3 s A — A
LSA, iR T i i s R BEBCIRGS AT 4, A2 T 8 1) X Jk
WAL -

Network-LSA (Type2)

Hi DR 74, SR AR R REROIRAS,  EPT I A DX
Lz P

Inter-Area-Prefix-LSA
(Type3)

HT ABR 774, 8 DAk A AN W B i s iy, I i an
FAMAR G DAk

Inter-Area-Router-LSA
(Typed)

HH ABR 724, #iiA %] ASBR 8%, W45 ASBR
JITAE DX 3 ) A A O X 5K

AS-external-LSA (Type5)

1 ASBR 7742, iiRF] AS AR, 5 B FTA T
X1 (BRrT Stub X381 NSSA Xk) .

NSSA LSA (Type7)

H ASBR )74, #liiA%) AS NS, 1XFE NSSA [X
WAL

Link-LSA (Type8)

RS 2SS RN BERE 42— Link-LSA, &%
It Link 11 link-local Hulik. 1Pv6 A& Hudilk, JFfLfb
227 Network-LSA i & FIBEMIE TN, e ANAE A
fE4%

Intra-Area-Prefix-LSA
(Type9)

KNI 2% M2 DR #4 = A— AN 2 AN 2% LSA, {EfT

JeE 1 DX 3 P AL 3

o AR LSA, ik Route-LSA AHICHE
(] IPv6 FyZE il

® DR ;F7AEMIEZE LSA, Hiiid Y Network-LSA AHICIEK]
IPv6 AR .
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FE AR -TP B 7 OSPFv3
PREHEFAER
# 7-1 R LR
e - IS-IS ASBR e mmn -
Internal Router | ) Backbone Router
F7-1 BHBHLEIR SN
RESEER aX
XN B 2% (Internal 2R A BT A 2 DR JE T 1R — > OSPFv3 X 4,
Router)
[X 31 5% 2% ABR ZIREE e gs AT LRI JE T AN DL B X, (H A
( Area Border Router) B X
ABR HIKERE T XA AT X, E55 Xz
(AR RT LS B, T LS EIiE .
T2 (Backbone RBhas 20T N EOE T T X,
Router) DL, T 6 ABR IR T- ArcaO [ P 301 phy S8 i
T 2s .
HYE R G A% tH 2% ASBR | 5 HAh AS A He % Hi 15 B 1 8% 28 F8 b ASBR.
(AS Boundary Router) ASBR ARG AS (LT, & AT Ag X 4 2
%, WrEERE ABR. H¥i—%& OSPFv3 MH#s5 | A T 4b
s s R, S ASBR.
OSPFv3 IEHZER

AS DX AR DI % AR R 2 AS BRI 48 Sk, AS AR t WS IR T N i a0 ]
TEFER] AS LIS H bR . OSPFV3 K55 NI AS #MESES tH 7 Typel Fil Type2
Wj‘%o

R 7-2 THEARSE BN R BRI 51 T 6 2R
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% 7-2 OSPFv3 B!

EEEER aeX

Intra Area X 3 P %

Inter Area X 7] 4% £

F—RAINEBE H (Typel XK S R 2, B DA A A5 % th 1

External ) TR 5 HIA RGN AR 8 R A 24 1, F ELAN
OSPFv3 H & % e HA nT k.
BB 2RAMI G B A=A % th 23 20 AN ) ASBR (1
FFES+ASBR 2%t H o tuhk () 7145

B RANEE R (Type2 IR AR B LU, BT L OSPEV3 B SGA A A

External) ASBR #|HIG ARG Z AN E K THEBHEBRGEZN
Fi5 ASBR T4
FrLL, OSPFv3 5% i JT4s I % & ASBR #|HIG &
57 HAMPITTRY, BB 2R AN B i T AY=ASBR |
T H kT

X i 28

% 7-3 OSPFv3 [Xig 5!

Xim s 1ER

Totally Stub Area FOVF ABR KA Type3 S8, A i BIR RGcHMIBE th R

Xk 171 PR % b o
Stub Area A1 Totally Stub X3 ANF 75T, 12 DX 48 F0 VX 5k A] 2% b o
NSSA Area N Stub X3k AN [RIE FiZ X I8k o 5 VR REUAMRE 51N,

1 ASBR KAl Type7 LSA il 1545 A X 4K

OSPFv3 R M4 EY
OSPFv3 R ¥ HE M )2 Pl 7,

F R84y h e 7-4 TR DU R AL,
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Rk -1P #%

7 OSPFv3

%= 7-4 OSPFv3 W48

Pl

aX

I %25 (Broadcast)

Mk 2 LS Ethernet. FDDI B, #4158, OSPFv3
AN R 282570 1 Broadcast.

LEZTA 25 v

® T LI IR IE I K% Hello #R 3L, LSU #R3CF1 LSAck #i

. Hrr, FF02::5 Sk OSPFv3 % H2s K7 B 1Pve 2 3%
Hk; FF02::6 2y OSPFv3 DR/BDR ¥ 84 1Pv6 4%kl .

® UL HikIER Ki% DD ) ICH LSR R 3L,

NBMA 2% (Non-
broadcast multiple
access)

MBI SUE T 4k . ATM 8% X.25 I, St T,
OSPFv3 1Ak M 25571 ) NBMA.

FEIZR N5, DUARAR T ARG VR 3C (Hello $i 3¢
DD #R3C. LSRR, LSU 4R+ LSAck #30)

MEZ 5 P2M KA
(Point-to-Multipoint)

B FIBERS 2 DI A5 1A 52 Point-to-Multipoint 2%
Mo RBN 2 R 20 b HA FR) 0 48 S A iR i BE Sy . A
PR AR AT NBMA S50k £181 2 51 M 44

TEIZRI R W 25
o IR (FF02::5) %i% Hello R 3;

® DIaR A A 2 HoAh B SR ¢ (DD 3¢, LSR # .
LSU #® L. LSAck #R3) .

SE AT P2P KA
(point-to-point)

M A UE PPP. HDLC 1 LAPB B, S5 T,
OSPFv3 A A M 442574 J& P2P.

FEZRMM L, DIHREEL (FF02:5) AIEPMHR T
(Hello ## 3¢ DD #23¢. LSR 43¢ LSU 4. LSAck i
) .

Stub X1

Stub X — 4842 (X, - Stub XK ABR AMERREATTHECRIK H 0 R G AMB K
HT, ARSI it ph o8 (10 5 b ABE DAL i e 5 A3 IR SR A 2 KD

Stub DX e — R IE I EC B R L, (HIFAR B DA A B E Ao R R,
Stub XA T FIARGEIIA T, IBLE AT ABR AR T X3

HARIER] A6 RGN K IHATIE, 1ZX3R1) ABR KAE 4B i i, R A
Stub X3k H 1)L A E ABR % Hi %% .

BiC'E Stub XIS 75 S R R A1 JL AT

® T IXIAHERL E K Stub X,
® RN E L Stub XA, WRZ X I8 A R AT 4 g 20 B K Stub

1% o

®  Stub XIKNAREFF/E ASBR, Rl HIA R GEA AR tANBEAEA DX SN A5 4

® EIERART I Stu

b X4k
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OSPFv3 (S E4S
T HERA, LA SR, TN R R, S mEs s ke
OSPFV3 ¥ B AW

® ABREH
ABR B R HATAH IR AT 48 1 it i (5 BAR G A —ild, HUAA— it B EX
1

ABR 75 R s BB X IRk fE R, 3T IPve Huhik A48 24E ik type3 LSA.
QS B EI’JIPV6 HuhiE Fr 287 WA X BN A2 IF H ABR BADhfe i fENY, X
Y6 1Pv6 MR RTZER Al — N b RTZR . T RTZAH A 2 46 LSA, X kih Fi i
2% (ABR) HKRIE—4EAM LSA. J& T afa 2 MBI LSA N Hifl i

® ASBR B4

ASBR iR A A MIF BTS S IN B 2R A e i, JURAT— ik th 2T E X
1

fiifie ASBR B G IR/, HIA KRGS thaele Ab T2 6 bk v BB 9 1 5 N
typeS LSA HHTHR Ao )G, HIRRGU TS Has A2 A e B FE i 1 g
AR typeS LSA, AR, VARG T 2% FON SR A IR A B — 1
typeS LSA. X T NSSA X3k, [Hih ARG S th#ek ab 158 & sk Bl N 1 2 4%
I type7 LSA 4 ii—4% type7 LSA.

OSPFv3 [EiElE

f@uﬁ (Virtual link) Z$57EM G ABR Z [AEE —AN{E T X8 3 ) — 4518 55 i
8

® IEER A A S ] I PG5 R AR A
® MBI M R A A AR T X P R (R DIAR O A X (Transit Area)

FESKERMLFTIR, A2 IR % 770 2% PR, JETs AT (i X B 5 B T IR
PRI AR . R T LGB AT OSPFV3 R T LM vl

HEERAN S TAEPIAS ABR ZIHE R T — A R B IR, Ak, KR IR 1) g A1) B
PO T ARC B 5 24 Wk Hello #5% SCTRIFRSE

7-2 OSPFv3 &&=

s e \ - N
y Area0 iy ‘\2/’ Area2 '
! -— = )
\ ia F4, Virtual Link [ 52 % /

S~ __.--"ABR'~__Areal _-"pBR-~___ ___-°

i

Transit Area

Wi 7-2 fion, Ml EiER:, 4G ABR Z IR HE L OSPFV3 fRC(EE, AT Al
OSPFv3 %t #y U B — AN R SCIPER . BT OSPFV3 Bk S H kA &
IXLEEE A%, T UK SR SO AT S A E R, SO MAE S TP RSOk K .
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FEMERER-TP #% 1h 7 OSPFV3

OSPFv3 % i#i2

OSPFV3 > 2 U, el &M tas LT UsiT 2/ NAIA K OSPEv3 UERE, ‘B2
HANFE, AT . AN[A] OSPFv3 HEFEZ 8] A% 1 A8 ELAH 24 T AN [\ 1% B ast 2 18] ) %
H28 .,

e has i — MR D L BERE TR OSPFV3 i .
7.4.2 OSPFv3 GR

GR #& Graceful Restart [ FR, MR A FIF TG, &P H TR UE 2 5 B b3 e i
O 1 R T BN s SR 25 I R

GR HiARJE T %Mt (HA, High Availability) $ARK)—F. HA & —#ELZAH A,
FEAFETURAH . BEBRORUE . 17 RUMEE S S TR . GR 2 FIUARBHHA,
HET O 24 7z B AR R DI R ST 7T, DAORIE BN 55 IR AN [ W 4

® TEBAMN GRIN, ph Al A A e 1 2 A UG, A2 T SRR I T (R v
I HAE A MG et thiR % o 0T — AR ZS, JCHRIS B R M4, XL R
AP 55 I & AN AT B2 o

GR HARPRAE T 755 3 T o e 22 1 RE A% 2k 415 5 25t RO A, I IS 4 o o 40 Js 5
A DR s oSS AN S R R SR T I L RE, A TToaeE e 1 % 2 5 b
%5 T, P T REM R AR

AW =
® Grace-LSA
- OSPFV3 M /e pg iz it —H Grace-LSA K3ZHF GR Lhfig.
= Grace-LSA HITEIFAAAIIR Hi GR IN [ @B fidi 2 GR AU ), J Al $eH1954] 1D
BN
® HhidsfE GR PRI
- Restarter: 5 )i i FH &%
- Helper: PRIhE 5 HAS.
(0D tmm
AR150/200 R #84E 4 Helper #5d %5, T AE1EH Restarter 347 %5,
® GR sz
- Planned-GR: #5IHId 1T reset ospfv3 graceful-restart @iy 2 AT W SCTIH
Ja o KB T AT A HT, S48 E SR IE Grace-LSA.
- Unplanned-GR: #4524 614, 8k hasills (Emd) gl
ML SEAGEA Bl i AT A8 A 22 Unplanned GR.
5 Planned-GR X Jil7£ T, Unplanned-GR 7t 3= % {83 §if A $5. 56 &% Grace-
LSA, i HHEITU6 & E#, JFAERMBIENR Up J5 k% Grace-LSA Jf#E A\ GR
. LUERP 3 A Planned-GRo
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7-3 OSPFv3 Planned-GR i3#2 (reset ospfv3 graceful-restart)

RouterA RouterB
R R
Restarter Helper
PAGRT7 X
A Z|GRIRES
LSAck
KikHellofk 3¢, HABfEHAT
Ful | < P2 #DDH S, [F)2PLSDB _ PrhRestartor
- o e A S
IEFRHGR Flush Grace-LSA s
AT B TS » | 1E%iE HiHelper
JEAKLSA £ i Router-LSA

7-4 OSPFv3 Unplanned-GR 3% (E&#i#%)

RouterA RouterB
= =
R R
Restarter Helper
AR Grace-LSA i ‘
N O > I IR
B IR0 HEX F|Helperik
LSAck X RN FLS A
“ ) ‘ B 53 LSACkdf i«
KikHellok 3¢, S4BT
FU” . Tj]‘ﬁi*ﬁ%DD?&i; IE;J}:LSDB o fj}ﬂf]Restartor
b T | SR R
1EHIRHGR Flush Grace-LSA
AT B 5 » | IE7IE HHelper
FEALSA 4 ik Router-LSA

®  Restarter Jii:

1. XIF Planned-GR (AR150/200 Jy3iid iy &S MSCHEATELJH ) 5 Restarter 23 1 5[ 5F
AR %A Grace-LSA A48 GR [KITF 4G LI K GR AT, JH%%:,
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FEMERER-TP #% 1h 7 OSPFV3

X§F Unplanned-GR  (AR150/200 4 = 4 {5145 al AF Ay & S 200 Bl . ZEIRFA iR
A0, MB/WRIER Up 5, 5 EKRIE A Grace-LSA, H%48)E HCHEA GR, £
5 GR A3],  Jg A4

2. Restarter 548 J& BHT AW R L AT R R
3. Restarter 5T GR I8 a4 0C R ARIA R Ful IRE&)S,
® FHIEH GR HFE MV i
® HUH A th A I FIB 2, JEMHIRR 2R 2501 % vh 22 370 5
® [i] Helper 1% LSA 4Fi#8 4y 3600 FP¥) Grace-LSA 1% Helper 12 H GR.
I GR A AT -
4. WRAE GR REFEF A, Bk GR 2 A AT A8 R B AT A E Full R4, W GR &
WOBH, 3HTIE GR E)H . RGN N &S EERCE K.
®  Helper ¥ij:

1. BEH IR Grace-LSA Ji7, WUERELE T ARVFSCRARJEHAT GR, WEEA Helper £
s

2. Helper 55 Restarter 48R FFAEC R, IREARK LA .
Helper 414k 420 265 AR GR AR Grace-LSA, I S35 3 5 19 S

4. Y E| Restarter Ki% 1) Age 4 3600 #2137~ GR B Grace-LSA Ji7, 1EHIEH
GR.

5. Wk GRLFEHAT, WERH Helper IRZS, HURrsbAT e thvk 55, BRI o

Bt GR #ARRY LR
3z 7-5 5 OSPFv3 GR B LI
7t GR #iAR B E & E#% B GR #IARB E&E#%
® OSPFv3 4 s H ® OSPFv3 4 it 4
® [ F B ® Kl EHIIE
® LRI RAENAL ® LR RARFEAA
©® AN AR, SRS | @ BRI B A AR R A A i B A
o G EES, W& JRONAS B 4% AR AL
® FEREEENR, WHEAZEN

7.4.3 OSPFv3 5 BGP Btz

M HRIEE R A I B g b, s E B s E A R, TS L ILAE BGP WSO ]
R EERIIING . X2 T IGP WS L BGP P ). ilid{#fE OSPFv3-BGP
IC B AT DA I A )

7E BGP Mg, WA — G i dras s b R IE S, JE BGP S BUBT sl IX BN Al A

RS H R EE K.
W& 7-5 s, M RouterA ¥ %) H i1 RouterD i £t RouterC, % T BGP K
%,
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7-5 M2 ZF i BGP Mg
RouterB

Router |Nexthop
BGP 1:1 RouterD

OSPFv3| RouterD |RouterC

RouterC

BGP Routes
1::1/128

1R RouterC R AR b, It a4 - th BFE UM £k RouterB. Vit 25 2K ) [ it
KAHAE RouterC Pk & 1E 5 R I

H T OSPFv3 8o & L BGP $1, RouterC Yk 5 IE#I5F, OSPFv3 sEldl. MIinifE
RouterA I, %] RouterD 1% H Bk RouterC, {HH T RouterC I'[f] BGP it % &
HIRSIE R, X4 T3 RouterC /N1 4nf] 314 RouterD.

IXFE, 94 RouterA F] RouterD i & # & 1545 RouterC I, B DB LR
B, XEREmSES, WE 7-6 .

7-6 ;% B £ 8 OSPFv3-BGP BXaliF R B ERMN SBREEX
RouterB

Router |Nexthop
BGP 1:1 RouterD

OSPFv3| RouterD |RouterC

RouterA %_m
E—

BGP Routes
1:1/128

RouterC

<

OSPFv3 5 BGP Etzhig iz

{ifie T OSPFv3-BGP B 1) 2% 2% 25 75 BB /A s, 17 OSPFv3 i & — 445
S NI B B AN R e R A R 2

[A] I, 1% OSPFv3 i th 2875 & H % th 2 B OIR AR JE 75 (link-state advertisement, LSA)
ik ER KN E R (65535) , Ktk H OASH HME T B 4y, EXT BGP &1

HAR AT A
7.4.4 OSPFv3 1 OSPFv2 13 b
LEIEI=E
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FEMERER-TP #% 1h 7 OSPFV3
® ML ARAYFIE 1M
®  ZILIRAHURIAR RSN
® HEHCIRASE YA (LSDB)
® Uty HLH| (Flooding mechanism)
® HHFESEAYHR L Hello 3¢ DD #3C. LSR 43, LSU 4 3CF1 LSAck i 3¢
® KM I AR
NG
® OSPFv3 JET4EM, A& M E
OSPEvV3 1&4T7E IPv6 Wpil I, TPv6 &3 T-BERE AN 42 M B 1) o
IXAE, 7ERCE OSPEV3 I, AFREEEREGACEER—MB, HEAER—FEH, @t
A AL S IPv6 4=yl i BT & .
® OSPFv3 LBER T IP Hulilk & X
XPER H R TAE “Fr4b S5k 22 57 . OSPFv3 1] LLAK IS IPv6 4 Ja ik (1)
BLE RS OSPFV3 (M4 4iH . 1Pv6 42 Rtk A T Viink 45 1 AR5
Ko
®  OSPFv3 HFR 3 S LSA %20k A i A8
- OSPFV3 i CAVE A 1P Hidik,
- OSPFv3 f] Router LSA F1 Network LSA B AV 1P #ulik, 1P Hubik3B5> B i)
W25 LSA (Link LSA F1 Intra Area Prefix LSA) H.#.
- OSPFv3 #] Router ID. Area ID il LSA Link State ID /37~ 1P #uhl, {HAL{5 54
IPv4 Hihik#% .
- 8. NBMA A P2MP M2, ARFEANTT TP Hibib#riH, B Router ID #r1H,
® OSPFv3 1) LSA R 3CHLN I LSA 13tz yu [
OSPFv3 1t LSA #i3C3k[f) LSA Type H., #5H1 LSA [Filiz fulFl, XAE#F OSPFv3 (1)
B s IR GG, AT DAL EEASRE TR 25 LK) LSA:
- OSPFv3 n[ {7 syt iz AR AR SC, 1 OSPF H i FE Fr 4 AN IR S o
- OSPFv3 fuVFdbiZ Ju o X ek 5 i A (Link-local) , Jf Hi%®E U (/3L
A2 YO O B A R AL FD) AN TR AR SO EE I Stub X 3k,
10, RouterA F1 B #nJ iR LSA, ‘Bl [AlE i <RouterC i%#%, {H RouterC
ANHHZZE LSA. IXFE, 24 RouterA #EZ 25 LSA B, RouterC HARAU, {HIE
AT LLYEZ 45 RouterB, B Y B i 4k b £,
WRIZATIN 2 OSPF ¥, R EZFAREFIMIHC, RouterB WA GEN I I
LSA.
® OSPFv3 XCFr— Mgkl 2 ks
—A~ OSPFv2 #4210, HEER—ANZs2fghie . (H—A OSPFv3 ¥z, wLL
Mz ygse, FFHAFER Instance ID X4y, XU {TLE F— 4B 1K)
2/~ OSPEV3 S, 53 1) 55 B 45 0 it 1 4 T S7 AT J SR IE S, HE AT IXFE
AT LA 7S oy L ] B PR
® OSPFv3 FJJH IPv6 %k i At b -
IPv6 fiff 5 AL (Link-local) uhb7E [R]—#ERg LR ILARfE I H AL E 55 . 1817
IPv6 [F)B% 28 AN f H il 4% B A s sk 1) TPve $R 0, 2R S H7E [/ —4%
AR B A B R ik N FESO/10 FF4
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FRPEREIA-TP 2%

7 OSPFv3

OSPFv3 JEIZATLE IPv6 L i tpis,  [RIFEAE FH AR RS A Hb st hE R e F R4 f,  [R20
LSA ¥l . [ Vlink ZMFTH5 OSPFv3 22 1 #R A% 8% B A My b il 4 by itk Ao R
— Bk K 1% OSPFv3 3.

TEFFE (AU A 2 -

- ATHEERE IPve 4% mbbhlk, T LA 2] OSPFV3 #i4h, Ui #h 5 Hibk o 25
- :‘gﬁiﬁ%ﬁ%ﬂiﬂi\E@%&iﬁ%@iﬂﬁlm%%i, KT DR SCAS DL EE 2 k1
OSPFV3 B FR BT A1 ik B

OSPFV3 [FUIE B AT A 1Pv6 IIAUE & 22 A b8, AP aF 2230 1 Bk se BOAIE, il
FAPR T T R WA B R TT

B LSA

- Link LSA: JH T2 H a8 5 w5 & NEERS FOE IV B i A i kb Bk K2 HC P Bic 5 1) TPv6
4 et AXTERER T .

- Intra Area Prefix LSA: FJ ¥ [n) JLAth % th #8515 AR th s s 2% () RE W A2
NBMA) [ IPv6 4 Jmibhlfs &, EXIRA .

OSPFv3 H Bt Router ID KAriHAl &
OSPF 7E) 3%/, NBMA A P2MP 4% 23 15k 1Pv4 43 L1 Huhik Sk bRl fr

OSPFv3 Hiliid Router ID SKARIRARSE, IXFERMERANCE IPv6 4 miihl, B IPv6
4> Ry b e B HEANLE [R]— P B, OSPFV3 KA faid & i) LU ST I 440 16y, LLIAF
“HihSHhk T KHK.

7.5 Ni&E S5 G5 G

FRgiE
TRRRIE RN ER 32 FR
OSPF Open Shortest Path First FHIBC R R B AR 2
OSPFv3 OSPF Version 3 18471 IPv6 1] OSPF i H #p i
Graceful Restart RRCEVE]
LSA Link State Advertisement BEHOIRAE KA
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BGP

XTARE

8.1 /+4H

8.2 ZHEFRUE ML
8.3 M 3RAFIE
8.4 L IA
8.5 Rif by & ity
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EX
BGP (Border Gateway Protocol) f&—FH T Hii &4 AS (Autonomous System) Z [H] ]
A I
B R A I =AM 23 5] & BGP-1 (RFC1105) . BGP-2 (RFC1163) F1 BGP-3
(RFC1267) , FEHTAZHe AS Z R ATiE B thiE S, M AS SR iRk 1e, Bk
PR IR BRI 7242, FELE AS 22 5 FH —BE K i S0
YR A & BGP-4 (RFC4271) &
BGP 1E N =f5E 1) Internet #55# P i, #7732 N AT ISP (Internet Service
Provider) Z.[d].
BGP W A1 MR A
® BGP & FAMEM ML (EGP) , 5 OSPF. RIP 28N XML (IGP) AfAl,
HAIR SATET A BRI 304, TAETAE AS 2 [R)IE B de A4 i b A4 o1l % e 1
545
® BGP /] TCP F Jy HAL 2 Wil QTR D54 179) , & T sl 5.
- BGP HATIEE  thiEFE, AR e PR R AR & . ISt A TCP Bt if &
Al EEME SR ARIE BGP Wil i de e I o
- BGP WX EER 2 [RlL e 24 Hdim, JEE T TCP &H:, H w58 179,
A Hb s 1S AT
® BGP ZHFICFHIR % i CIDR (Classless Inter-Domain Routing)
® RINFEHIN, BGP HUKEE B th, KAk T BGP AL th BT b H 1y 5,
G F1E Internet P AERE K& G S
® BGP & MiEE & (Distance-Vector) 4 HI L.
® BGP MWl Rl T IR A KA.
- AS ZI[i): BGP #5717 AS BAR(E EoRbRdIE 2 M) AS, i At AS 5 1)
Pk B30, MTTRE S0 1 S8 a] P A 2R
- AS WiB: BGP 7L AS W24 2% AN FHE 5 45 AS NI BGP 415, @4 T AS
W= AN
® BGP #2Mlt T & M i N, B X i i SR 5 Ik JERE £ .
® BGP 24t T i 1% th% L], AR T Internet (4% (1580 .
® BGP 5 T¥ &, BEWIENMZEHTIRE.
HaY
BGP I T-1E AS ZaMfE bt i 5, FEARITa 15 75 E181T BGP.
SCASRRAS 02 (2012-03-30) BRI E 136

AT © AR IR A+



Huawei AR150&200 Z 51 i\ % 2%
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8-1 BGP By Hiz=

DL &l 75 2448 H BGP %

o N 8-1, PRI S EE 2N ISP AHZE, ISP 755 m) H AL 43 ok se 4
[ Internet #% rH . XIS AT LLIE L BGP # th#E 7711 AS 15 Bk e 20K H ik, =M
—AN ISP 1) AS B L5,

o  AFIHLUNH P 2T Bk if AS B Eo
o I/ HHEALRRMIE I MG RIS W (Huawei AR150&200 Z471) H5 P4
R-IP 145D

LS DU 2L H] BGP B3

o JIfHE A ISP %,
® ISP AT M 7 4L Internet 2% H o
® AS [AfEH] T HAg B kAT E R

8.2 SEFRAEFATIN
AR S 2 BRNE B R TR

% 8-1 SEFRAEFIY

3t i &iE
RFC4271 A Border Gateway Protocol 4
(BGP-4)
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Rk -1P 4%

8 BGP

3t

g

&it

RFC4760

Multiprotocol Extensions for
BGP-4

RFC3392

Capabilities Advertisement with
BGP-4

RFC2918

Route Refresh Capability for
BGP-4

RFC2439

BGP Route Flap Damping

RFC1997

BGP Communities Attribute

RFC4456

BGP Route Reflection

RFC3065

Autonomous System
Confederations for BGP

RFC3232

Assigned Numbers: RFC 1700 is
Replaced by an On-line
Database

RFC827

Exterior Gateway Protocol
(EGP)

RFC3682

The Generalized TTL Security
Mechanism (GTSM)

RFC 4724

Graceful Restart Mechanism for
BGP

draft-rijsman-
bfd-down-
subcode-00

BFD Down Subcode for BGP
Cease Notification Message

RFC 4486

Subcodes for BGP Cease
Notification Message

8.3 AIIK1SIE

R MIT

Jo i HAt M T TR A o

License X ¥

BGP4+LfiEff 1] License #ZAL, @O0 F, BE& ) BGPA+IIREZ IRAVAMET . Wi

LU BGP4+Ife, HEKR N P AL i I KU1 License,

®  ARI150&200 iV 45 B 1y,

SCARYRRAS 02 (2012-03-30)
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Huawei AR150&200 Z 51 V% 2%
Rk IR -TP 1%

8 BGP

RRAS S #5
AR150/200 SZFFZFFERIRRA LT

=

ARSI FhR A

AR150/200

V200R002C00

8.4 [RIEHiA

8.4.1 i E K5 E

BGP E1TAR

BGP 7t s ELU RSP R etr, Wil 8-2 Fios:

® [BGP (Internal BGP)
® EBGP (External BGP)

M BGP 14T 17— AS WHEBIN, #:Fkk IBGP; 4 BGP iz T AA AS Z AN, Fih

EBGP.

8-2 BGP Byiz1TA N
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BGP iHEHHIAR

® Speaker: Ki% BGP V4RI A BGP K534 (Speaker) , ‘&l oliy™ %
%5 S, kA (Advertise) 25 & BGP Speaker. 4 BGP Speaker £k [
e AS BIFTEE I, W Rt EG S i O B AR B e e A
BT 45 R AT 4 P HeAth BGP Speaker (R I%IX 45 i ) BGP Speaker &
CLDRE

® Peer: AHEAHY B Y BGP Speaker 2 [H] FLFR X ZE4K (Peer) , #5 T AHIK AN S5E4A
A LA R SR 4] (Peer Group)

BGP Hyig 2

BGP [iafr /&l i B 9K 5 1%, JL49 Open. Update. Notification. Keepalive i Route-
Refresh 5 5 Fi S22

® Open M E: J& TCP EHH LG RIEMH — M E, H TN BGP W45k 8] 1)
FORR . REEARAERMN R Open W EIF RIS, #4&i% Keepalive W BN IFOk
FRIESM A R #iAG, AHEERE T LLZE T Update. Notification. Keepalive Fl
Route-Refresh 74 5L 128 # o

®  Update #1.5h: I FERT AR L [AIAZ #1475 S Update 1.6 AT LUK AT 2 25 S PEAR
Al ik e B, BT DR 22 A0 AN alik i th i B

- —%k Update 71 5. 7] LA AT 22 4% HATAH ) % ph J P X T ik i ey, I 28 ply m] JE e
—EEHENE. TrEEEE— €M Update 14 B H B & T-1% Update
W EF ) NLRI (Network Layer Reachability Information) 7B HLFFTA H s
(H 1P WIgERnR) .

- —% Update 78 57T LURGES 2 £ ATIA RS . B— N el H if i CF 1P 4
FRon) , THEERE X T BGP Speaker 2 1] 56 AT 25 ik 1#6

- % Update JH & o] U] T i o, IXREAUAN 7 A HR % 1% 8 L 838 NLRI.
AR, AT ELRE ATl 3 nl ik ey, AN S S R T .

® Notification y{/5: 4 BGP £l 2IHT ARSI, 9l 17 ) 4544 & H Notification 1 &,
2 JG BGP HE# e I,

®  Keepalive V4 Eh: BGP 2 FHPER 04544 A H Keepalive 14 5, FORIRFFIZER A

® Route-Refresh i1 5: Route-Refresh 1 5 H A8 HIOOT S5k B LS Hr % HH bl BT EE
(Route-Refresh capability)

FEFTH BGP % H#31f G Route-Refresh GE ML, W1 BGP I 111 HH RIS &
AT AL, AHh BGP i 25 2 6 25K R AT Route-Refresh 19 5L, W b3 B RX6)
SR LK s s B R A H BGP %1 2% 1XAE, T LLEEAR I BGP 38211
TR, X BGP i R ATShARHT, I B 5 B oeng .

BGP HFRRZSH

BGP 7 BLRASHIIAT /SPRES, 439172 Idles Connect. Actives OpenSent. OpenConfirm
F1 Established.

® Idle IR T, BGP HLAMEMBEANERITRK, /& BGP #I4RE .

® Connect JRZ T, BGP %54 TCP 3 &7 5¢ G PR 8 o B4

® Active IRA T, BGP #2387 TCP EH M, & BGP H PR

® OpenSent JRA F, BGP S50 254411 Open 115 5 o
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REPER IR -TP 2 8 BGP
® OpenConfirm (RA T, BGP %545 Notification F}¢ 3Lk Keepalive it 3.
®  Established IR T, BGP X454k 0] LAz # Update $it 3. Route-Refresh ¢ 3+

BGP 4325332

BGP B4

Keepalive $x 3L Notification % 3o

{F BGP S 2R (it fe b, Gl v WK =AMIRAS & Idle. Active. Established.

BGP St AU [FARAS L4204 Established, BGP 4BJE &R A fglor, X7t Update
HRICAT e i AE R

X4 BGP FifE4n 2 0p30E TCP B, FTLAYE BGP X AEAREEN, 2 |, SRR (0] 1
SEREAT TCP 4%, BGP Al A 2xiliid Open 4 B WMFAI RS, @7 BGP X245
UST$

HATIERES, BGP AR a2 [AAZ #3A BGP % K . BGP P A2 & 0 56 B i% i
%, 1524 BGP M kALK, £l Update 1 83 5 3 55 5% & .

BGP 4 k1% Keepalive i FOR4EFFAR 0] /1) BGP #E4Hz. 24 BGP #6021 /4 2% (14
PR, CBan: WA SR P i fie ) Bl BB E R IR SCE) , BGP & k%
Notification ¥ BHEAT 4N, BGP 24 bt BT A by o

BGP ¥ gt — &S5, BRI E s it — D ik, 813 BGP Res X i thidtfr
REERIERE. FSE b, PR BGP B HE MR AT LI LT 4 2%

IS NIL G (Well-known mandatory) : T BGP i g &l LR, Ha42
FE{E T Update B H o an ok X @k, 2% 5 St o .

AUWERE (Well-known discretionary) : T3 BGP i fH#g &R 7] LLR G, (HAZISR
AFAET Update W R, T LU FARHE DlokIZ £ .

Akt )E (Optional transitive) : 7& AS Z W HA AL R . BGP i H#snl
DAASCHRRIC R, (R e USRS EBOXRENE, FrAR s as AR 4544

AfEIEIE)E (Optional non-transitive) : 1% BGP ¥ a8 A SZRFILE M,  WAH R
KRS 2, A AR LA & 4.

N LRH ) BGP s e

Origin J& M

Origin J& ' H K e AR5 BRI, Frid—4%8 g B4 BGP B H M. &

HLLUF 3 Fpead.

- IGP: AAfifstistd. wnk i hink AS ¥ IGP 132k 15 5, Hehnidnk
network 17271 A\ 2| BGP % tHR 1 i, I Origin J& 4 IGP.

- EGP: ik . it EGP 132|155, H Origin JEVEA EGP.

- Incomplete: PLAEHEmAG. ik HAh 7 0% 2 B 5 Btk BGP it
import-route 25| A, H Origin J&: 4 Incomplete.

AS Path &1

AS_Path JEHEH SRR I T 348 AL E) F IOHAL T T AS %
.

1 BGP Speaker A< 13 15— 2% 4 FH A

- 4 BGP Speaker H#iX 2% thili 15 2 oAt AS I, {E4KiAHh AS SUSIIFE AS Path
FiFerh, Jlid Update 39 500 15 4548 e 4% h 4%
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FRPEREIA-TP 2%

8 BGP

- 24 BGP Speaker ¥ iX 4% % H il 15 2 A HL AS BF, {4 7E Update 14 .E P A —A
2¥[f] AS_Path 413,

4 BGP Speaker 144% M HiAth BGP Speaker [ Update 714 J&L 27 > S % I«

- 4 BGP Speaker RfIX 4 f1il 15 FH At AS I, {E2AUAM AS G 58 e
AS Path ZIRIEATIH (R Aoi) o WRIES 1) BGP B tH#s 5 AS_Path J&
Pt ol LA 25 H bk T 2 1) AS. BEACHE AS A4S AS S HEAE T
I, HAth AS SN FPAKHES

- 4 BGP Speaker R 45l tHill 5 B4 AS I, ANSUURIX A LA AS_Path
@tk

Next Hop J& 1

BGP )~ — k& A IGP A T AN, AS—E e S8 Ja i rh A (0 1P Mk o 384

LN, Next Hop J&PEIEAE T rf iR

- BGP Speaker 71 [1] EBGP X454 R AT R4 1% tHiy, 24k {5 B —BkE
BEE A i e 37 BGP Al ok R 4z D k.

- BGP Speaker B AMuUE K i H &k A4 IBGP JFERAKI, 2481 s B0~ —Bk
JEVEBEE A Kb 5 X it i 37 BGP AR JE ¢ A& R4 D bk

- BGP Speaker {E [f] IBGP X} 254K % 4ii N EBGP X 25 22k i 4% th i, AN %
2 HAE ST —BkE .

MED

MED (Multi-Exit-Discriminator) J&EAXAEAILEPIAS AS 2 [ 43, et Jm 1

AS — A FRRILE A AT AR SE =T AS.

MED J& A1 24+ IGP 1 I B {H (Metrics) , BT HIMR EIEN AS 1K)

FEES . 24— MEAT BGP (15 AR AN (1) EBGP XS5 R15 21 B 1 kb AH [F){H

T BEANFER 2 4B N, RS A RIS LT, BLeit £ MED {HR /N

YR B AR o

Local Pref J& ¥

Local_Pref J&VEIXAE IBGP X SR [AIAG 25, Al 45 HAR AS. BRI #4511

BGP 1564

Local Pref J& M T HIWriii &= 257 AS BB . 2 BGP i fH# il i AR 1)

IBGP X S5AAR15 21 H (st kAR R —BRAS R 1 2 456 BN, B /EiEFE Local Pref

JeB A 8 v PR B

BGP i3 5% i R SR B%
HFGAR— HIGHAAAE S A I, BGP SRECAT N 4L AT B th i %

1.

WL R (PrefVal) 5 18 i
PRSCE RS (PrefVal) SR B IFAEIE, @ PE A AT

2. ARIEAMARIEL (Local Pref) i IS HH o
RS A AR G S, BGP i i N % 2% HH 4l 44 A HIAR 56 2% 100 Sk Ak #i.
WIS AT default local-preference iy 1 LAME i BGP [ i ¥k 44 At A0 56 24

3. PRIEAHLA BB i AR AR ) s FR AL SE 20m T AT s 22k s D .
AHAE IR A 5 T network 45 import-route iy 25 A H. FohiES
P BT B B SRS
a. MEREGHH CREHMLYEETAEREEG) .
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b. @il aggregate fiv AN TR A ML= TEid summary automatic
R R F B R A
c. i network iy TIAMH LSS Tl import-route fiy & 5L
H.
4. ik AS #1415 (AS Path) HcfH (1) .
® AS Path [fjKJE A5 AS CONFED SEQUENCE #il AS CONFED SET.
® AS SET MIKJEH 1, it AS SET HHE£ /b AS 5.
® Jl 17 bestroute as-path-ignore ir% )5, BGP LM, ZB& AS Path ffJLLH
FLR Origin @1, MKIRALIE Origin 28748 IGP. EGP. Incomplete ()% HH
6. it MED (Multi Exit Discriminator) {tf 5 {8 i -

® BGP HILBKHF— AS (ANUFEECHIN 7 AS) M T MED . B, H
HW 4B 1 AS_ SEQUENCE (AMU$5 AS_ CONFED _SEQUENCE) J&PEfZH
—/N AS SAHAEE, BGP A4t —# ) MED fi.

® K AT MED JE 1, BGP IRt MED {Ef2 6458 H 0 SR Ak 3
4T bestroute med-none-as-maximum 7% )5, BGP &R #HZE ) MED {4
Fed K AH 4294967295 SR ALFE

® 11T compare-different-as-med 7% )5, BGP Ko ik A AR HIG R4 H R
A JE 1% fH ) MED {H. FRAEREBEHHIAA [ B8 REERH T R IGP FEs
P, HNAEAE ] compare-different-as-med 74 (W REF=EIREL) .

® 1T bestroute med-confederation 7% i, A AS Path T A EAMNE AS 5
(KRBT T AS) , H AS CONFED SEQUENCE [#%5—A AS S HI[FII,
A HE L MED {H K/
® 4T deterministic-med 172, N5 R i EH BRSO A2 1% &5 SR (15
7. ik EBGP 48522 Kkt (EBGP ¥ kst 2 1 IBGP B H1)
IR EBGP # . IBGP % Hi. LocalCross # 1+ RemoteCross 4 Hi.

PE 4N VPN 82461 1) VPNv4 5% f 1% ERT JURCELA VPN S24 (1) IRT Ji5 & 41 2i%
VPN 52, #%A LocalCross; Mz PE %% > #lff) VPNv4 % H¥) ERT VCHLHA
VPN =246 1) IRT J& B #)Ei% VPN 52451, FRA RemoteCross.

8. MLikF| BGP F—Bk IGP Metric #/MEI#Hi .
(RARPT
e REET ifod, S ERAMNAME, BAES S As Path TA&AE 4950303k, 1)
ARAE B B 0956t S ik B St AT S B e,
9. ik Cluster List &5 o
10. 3% Router ID /)N 1)1 H1 25 A AT 1 25 H -
(AARTY:
do R 3% Originator ID Bk, k3442 ¥ ¥4k Originator ID #9 A/ ( A Fb4R Router
ID) , F4kik Originator ID x> 4934w,
11, HCRBORAEARTE IP Address, PLiE MEATHE/IN TP Address FRG S5 27 K (1) % HH o

BGP E#r fagi 448
MFNIE R — H A AR 2 M M B i, nT DAE S BGP 2540 G138 4 $H S PS4 it i
1 H 11
JE BGP S5 i - H I 46 . “BGP G IS 1) 1 £ 8 4N rp 75 2t
B E e A .
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BGP % 75 i H HI SR B
BGP & AT i e iR FH T SR -

® (P{EZ A M I, BGP Speaker MU ALK th K Al 45 6 AR 4A

® BGP Speaker M EBGP i1 125 ' i BGP W45k kA (fu4% EBGP %454k
1 IBGP 4544

®  BGP Speaker M IBGP FR1H1 % th A 7] & [¥] IBGP X 8544 K AT
®  BGP Speaker M IBGP K131 i &K A 45 €[] EBGP %4544
® EFi—HEE, BGP Speaker ¥4 H CLYr AT BGP It A& AT 45 50 5544

IBGP 0 IGP F%
[0 &4/ IBGP F1 IGP Z [a)ff [0, FH B2 B S AN AS FIES a4 .

WA AS HATE BGP I # I R IRSS, Z1% AS Bk 1) 1P R SCH vl ek H
AN AT g E 5. W&l 8-3 f7n, RouterE @i BGP M RouterD 1] A2% %] RouterA
M—4c#H 8.0.0.0/8, T &KX~ H bk it SC#% K %5 RouterD, RouterD £ i i
%, RIF—B&E RouterB. 1T RouterD M IGP 223 T 3| RouterB i 1, A LA
#1548, RouterD K5 3C#: k45 RouterC. {H RouterC FFAANIE 2 8.0.0.0/8 M H, T
IR LT,

8-3 IBGP #0 IGP %

R E T FPRE, 75 IBGP B BN B 3R I K A4y EBGP XM SR 2, Skt
IGP . KA/ IGP HANIEIX 4 IBGP M1, '©A SRR, Mk
EBGP #4544,

FE NI AR OL, AT EL 2 A oe P A 2D R

® K AS AEILUE AS (& 8-3 1) AS20 whjE T— ik i AS)
® K AS WITH 8T IBGP 4 iE

8.4.2 BFRHHEIA

BGP VM H G AGER I th, FrCAF7 25 | N AL B (1 IGP 85 5 A% th
) {EANE BGP Ml E A, MK XL e AS 2 AT AS Z [ 4& 4%

BGP 5| N\ i i 52 #F Import A1 Network PiFf 7 :

® Import J5 2 IZ ML, K RIP B . OSPF B 1. ISIS B rh. Ak i Fl H %
5 A5 S — P U % FE N3 BGP B R
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FRPEREIA-TP 2%

8 BGP

®  Network J5 (Lt Import Jy A ERGHA, Hsdi 52 ATZRANHRRD K — 4% it VT A £ BGP %
HI& .

8.4.3 RHEE

TERRUBEIR 2%, BGP & T ER, TR HEE S (Routes Aggregation) AJ LK
RIS/ % R R RS

HE R GIbr FR 2 A G I R . IXRE BGP 78 [0 85 440 5 i i IsF, LA
TSR R R R, AR DA I AR
BGP #1245 S Re i Al 3K

® [HIEA: X BGP I AMBHITERS. IEANEEE, SNSMEBEA KR
rHE T4, BGP K% B HARM B A M (i 10.1.1.1/24 A1 10.2.1.1/24 K55
A Ktk 10.0.0.0/8) , I H BGP [ xf 2k H R IE A TG H .

®  TIHIEA: X BGP AMUK TR A . FohBRE T LEHIRAR BB, L&
g S R AT AR

IPv4 SCRF A SR EMTEIREPIMIT 3, M IPve I Ta%E G .

8.4.4 BHERE

P AT I 1 EER Y UL B B4R (Route Flapping) , R & 46 s R
THRANTEYL .

(1 sszem
B AP R — &S WG, 5%l SRS, XA AR — A WIRT.

KL E RGN, Ve ) &0 JE A AT i ST, WO SR S e A T T U A
HIJFE B Hi o P DABISE 1) i phdis 23 TR KRR AT 98 BN CPU BHIl, ™ I 2
LM% (1) 1 A

¥ h 3 (Route Dampening) KA kit th AEE IR 2200 R, BGP W
IR RIS AT, B AR T B . O T B R R I B e R AR5
Wi, BGP A% 6 b R JaOR AN AN E R 11

BGP A HAETI{E (Penalty Value) KA im—4% 2t IR AR e 1, 8 00 (80 o5y DU) 3 B %
AT E . B8 HBERAE — IR (% F N BBOEIRAS AR N AR IR, RO — IRk R
%) » BGP 25 e n—e FESIE (1000) o SFETEEEHIHI{E (Suppress
Value) B, UGB EAEANE], AR R T, WA T LAl BGP X &5 7R K AT BB
o

B AR ) e R I — BE R], AR SEE S, RN RO 3 (Half-
life) o 47E TR 20 P T BIE (Reuse Value) I, K H72%8 4 0T B 94 o N 21 8%
Frp, [F At BGP X S5 R AT HUHTR 3o bSO M AE A . H0H (A= 5 1
FROT LT E . BGP S AL H I 72 an P 8-4 JIToR .
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[# 8-4 BGP BRI~ =&

\
Penalty value

suppress value

reuse value

suppress time

time

y

-l [
>

half-life

6 FH R UUE T EBGP el . % T A\ IBGP ORI % FH AN REREAT 280k, DXk IBGP %
HIZEW A AS AS It T, IR0 25 i ph R B AR T e — 2 IGP PRS0 E
TIEEME R, Rk, WRZE IBGP # it /EH, REB& N EWSER—
B, 2 PHEEREA

8.4.5 FlIAE M

A (Community) s — 4 R AL H FIBIE AR . BIAJE PR —41LL 4 77
T AL SRR R, B o AR R PR RS U aamn BUHA S

® aann: aa fll nn BB YEFIASSE 0 ~ 65535, & B 51wl AR SPGB HAREL
i, W% aa R8s HIG ARG AS %i's, nn 28 H 00E P RMA B AR . Bilan, ok
H AS100 [F)—4c 8% i, 8w W EPERR S 1, D2 B i A s =
& 100:1,

® [HfRS: PRS0~ 4294967295 HFEE. RFC1997 Hi5E 3L, 0 (0x00000000) ~
65535 (0x0000FFFF) H1 4294901760 (0XxFFFF0000) ~ 4294967295
(OXFEFFFFFF) 281 .

VA e P8 A ] A 5y S 100 IS PR PR 4 A PR HE RS, R AT LA 2 A4S AS
(¥4 BGP s 3L AMIR I sems . BIAR At hE e, /8 BGP XS54k [mfkHk,
B2 AS KRR BGP WA ARG A AT AE MR IR Bt A A 2 JL e S8k i, LGk
A2 MR H AT B AR A

Mo AL R DAA— ZE 0 5 AR S [ ) SR, 1 A mT A — 201 1% bl e = A [R) 1) SR s
B T A A AR AN, 3w DU A P g8 28 ek 8 A e Y e AR
PE,  DUSEE g R P42 ) 3% 1h SR mes o

MARIBEFETE
BGP A\ FI 4 & M L3R 8-2.
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FEPERIA-IP 1% i 8 BGP
% 8-2 BGP 2MiAFKE 1%
F&x &R ARERIR Wi FA
Internet 0 BRRESUTR, BIT A R S T Internet [41
(0x00000000) . ELAT I M R s dmT DU R S 25 T 1Y
BGP %2544,
No_Export 4294967041 HAT b 1k () AR RIS, ASREAE AT 2]

(OxFFFFFFO1) AHh AS ZAb. WA THECHL, WIARER:
RATHNECE 2 Ab, AH AT LR AT 25 160 v )

flF AS.
No_Advertise 4294967042 HA & PR B e B 5, ASREROE & as
(0xFFFFFF02) AT HoA ) BGP X 2544 .
No_Export_Subconf | 4294967043 HAT MR e 25, Aaetl kA 2
ed (OxFFFFFF03) A AS ZAb, WANRE KA BIE R g HA
F AS.

2H W 5z AR
& 8-5 fii7~, RouterB 43715 RouterA. RouterC 2 [8]%E57 EBGP 4§, i 7E
RouterA it & No Export BAJE M, 173 AS10 KA %] AS20 I H, ASFHE AS20
) HoAth AS KA.
8-5 it & BGP Hl{i4H M [E]

8.4.6 & H 5128
ARAUE IBGP X254k 2 [a] (B M, T34 IBGP W44k IR 3357 4% %  (Full-mesh)
KA. A AS WEH n GEE A, WANIZELK IBGP EEEUH N n(n-1)/2,
24 IBGP MEEAAR HIE 2N, S RIZ8 25 A CPU S KT REERIR . I 8% e S5 m) LA
A e IX — ) R
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FEPERIA-IP 1% i 8 BGP
E—AAS W, Hrh—& B E i dH T4 RR (Route Reflector) , H'e i i #34F
NEFHL (Client) o &AL B RS 28 2 W7 IBGP %4z B SO as Fl e 45
WLALR— MERE (Cluster) o M H U SER WL W R HE R, BFIPLZ AT
BT BGP % 4%
BEAS I S # A2 R LT BGP 44 R N EZ L (Non-Client) « B HLL %
H S 2 18], CA ST AR P WL AT SR Wb 20 ST A 0 R o U] 8-6 Jrv o
8-6 X R Gt R~ EE
'Cmm
_______________________ R
Client Client Non-Client
AS65000
W FH

2 RR ISR R RIS B, 1580 ] BGP 1B SR Rtk B i AR Bk . 7517 IBGP 48
St R A 2 2 B 45 B, RR 2 RFC2796 H B8 I & A i e

®  JAR% ML IBGP X AEAA R th, A ATST I RR T2 Lo

o NESHLEESIRE ., KA RR PTATARR BN L CRofS IRk i (172
PLERSE) .

® N EBGP XA R, AATES BT AR LR P HL.

RR BCE T, RSO E N R i i s T IC &, &R ZA1iE A 22
=L

TEHLEp 28, B OB 2 I P ML (8 C e i ar T 4 ds, el DLE A e i
B MR HLE S P L2 TR ) % H R S 2 AT D L1, i HLIAS oy FH i 5 Y
AR150/200 7 #7072 undo reflect between-clients J¢2% 1% ML 2 8] 1% 11 S 5
@ﬁ%)ﬂ*ﬂﬂﬂFg}jjﬂZ[‘ﬂE@%Hﬂmﬁj\iﬂu%ﬁfiﬁt SETEOLR, SRR P AL A
S

Originator_ID 1%

RFC2796 & M. T Originator ID J&VEFI Cluster List J&E, F-FARMIFI; 15 B3R

Originator_ID JE1E 4 777, M (RR) P74, #5407 7 AN AS PRI &
# I¥) Router 1D,
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® YR RR S, RROKS Originator ID JEMEIMAX & H,
VUK I AR s o AR — 4% th b ©D& 4745 T Originator_ID J&%, N RR
WA AIADE 1) Originator_ID.

o A BGP Speaker £ BIIX 45 1 B I, 8 LRSI 21 Originator 1D FIASHE
Router ID, 41PN ID A7), BGP Speaker 2 ZWgEHiiX 4 t, AMHALEE,

Cluster_List B1%

YT AS Z 18], BGP M 1By ik ) 3= E45 L 1@k AS Path JEMEICSKIBZA M) AS 2%
18, A AH AS 51 R B A 5T X T AS Z N, BGP ik tHEREE Y 7%
SEEE I IBGP XA R AT AS P22 K 12 H

RR HISEHUE R TTREXS “BGP 7E AS N2 R A fE AS WhER” sk, Rl fe
VF IBGP XJSEAK 2 [0) S Aii N AS B2k ik o AEIXFIMELL T, Cluster_List J&PE4 5
N, HTBiik AS WERIRIER o

6 RS RS % LA N ERE (Cluster) o« £E— AS W, BN i I S S84
JHE—f¥) CLUSTER _ID 1E Jy#5iH.

K7 A s IR, % OB RS  CLUSTER_LIST, 0% s &t G
CLUSTER ID.

Cluster_List HH— &1 Cluster_ID 41, ik 1456 P&k 10 SO Ee s 1e, XA
R A AS B AS_Path JE A AL Z 4. Cluster List Hi H1 S8 7= 4 .

® YRR {EER LA T HL S AR L 8] Rt s H I, RR 2 UM
Cluster ID %5/ Cluster List [FJFTTH . W Cluster List 7%, RR #LAIE—4,
® YRR BB —4EHTIK A, RR AL Cluster Liste WM Cluster List 1 &

AH Cluster_ID, ZFiZ#H: WK A AM Cluster_ID, K H A Cluster_List,
SR SR A SR

#% RR
Sy B INR ITTAERE, 7 Al B b, AT I T AN E AL S R )
9 S, AR [V SE R () e b R S SR LS R () Cluster ID, LU 3R .

AR150/200 55548 472 reflector cluster-id 25 T4 A7 - [/ —ANSERE Y 1 8% rh S 5 2%
Be B AH A ) Cluster_ID.

FETUAR IR, WL BIAN [F) SN 2 AR I RIE R — H MK 22 45l IXIN 2
JUHUN] BGP JE# i i) S R IE # foe (i o

8-7 &7 B S 5 2%

R. R P R B
Client1 ™. Client2 ... = Client3 ;

"""""" AS65000

........................................................................
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ik 8-7, % s RR1 A1 RR2 ZE[A]—A™ Cluster ¥ . RR1 Fil RR2 Z [A]fiC & IBGP &
B, P OS2 H o AR ) L.

® YR FHL Clientl MAMTXTEEMFN R4 E Fri th 5, ‘el IBGP [1] RR1 F1 RR2
T XM .

® RRI EWENZEFE G, & mHARKZ Pl (Client2. Client3) HMIHEZ L
(RR2) Jiff, FIBPEAHS Cluster ID ¥ N%) Cluster List BiTfI .

® RR2 #UENZ ), KA Cluster List, &I H 1 Cluster ID CLEH & 1E
Cluster_List H'o DAL, ‘& RFFXEHEH, AR EH SRR PP .

(AR
Cluster_List #9 5 FIFRIET Fl — AS A #9 <] RR 18] 7 A& AR,

AS AZ &R

—> AS T REAAAEZ MERE (Cluster) o %51 RR Z[HZ IBGP X 48K KR, —4
RR W] L5 RR BCE R H QR HLEARR 7 HL. T BLRGE IR AS PB4
HEL R Z AR R .

B, —AE TR SRS ERE, A RROBFILEH RR BLE RS HL, % RR
Z AT AER . AR UL SRR RR &7 IBGP &, X ZHIRARAN
I BGP i tHas #R B s 5 it s B Pl 8-8 [ .

8-8 AS W& NEEE

"Cluster4 -
A . R Cluster 3
< Client Client Client . Client
— &~2: E
R | i

_ Client CIien't/, Client ‘
AsS100 Cluster1 .-~ ™. Cluster2 .-~
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DR

TESERR ) S 2 b, W S R 2137 5. ke 8-9, ISP Jy AS100 #2141
Internet ¥ 11, ISP 5 AS100 P47 XU H 1 EBGP &8, AS100 P934 J W ANEERE
Clusterl WY& 8 H 28 A% 008 tH o8

® Cluster] 1 T —2 RR (RR-1) , XFIUARLHIEIUE T AS100 P35 M 28 4%
CZ T EEYE . O ZH AW G 2N RR-1 I HL.

® Cluster2 T T/ "2 RR (RR-2) , X/ RR-2 [AlIFHHE RR-1 1% Lo

8-9 DRI Gt 2=

o= 5]

B 5% T, % BGP ¢4tk RN B854 %, @138 E BGP-RIB-ONLY 4, 1£F7A
BGP #94LiA B B AR RN IP B £, S REANELE, MTR SHLREFRIZ45E,

8.4.7 BGP Et88

68 (Confederation) JEALTH AS P HBIK IBGP W& &R b — g, % —4
AS R N T T HIR RS (Sub AS) , FANT AS Wil IBGP &R, T
AS Z |17 EBGP iR R .. WK 8-10 iR,
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8-10 BX B~ EH

¥ N ~———— A
' RouterB L RouterC R L

AS 65002 .

~~~~~~~

EANE T B ) BGP Speaker (411 AS100 WK% 4) E2K, JETH— MBI Z T AS
(AS65001. AS65002. AS65003) s&t—/NEAR, ANFATE T NI T AS oL, BE
W ID AR IREC X — BRI BVE R4S, W 8-10 1 AS200 Ht & W 1D,

&l 8-10 Fion, AS200 % & BGP & 4, A T /b IBGP HIEREL DKt AT 5
F3NTHBERL: AS65001. AS65002 F1 AS65003. FLd AS65001 N =& ¥4 ET
IBGP 4>i%$%,

ISz F #IBR )
R A AR e EHEATICE,  H ORI B v A B D) g
KR IR R R it s MARIER A IR 7 S AR, BRI A ERT T, IR 4 B 2k

TE KT BGP W25, 6 b S S 2 A B m DA [ s e A o
(RARTY

Fl—ERB A REER BB E 2 5 AS 549 Old Speaker #= 4 3 AS 5 4 New Speaker. B %
AS4 Path R EFHLI, XAPEE T A7l ALIRIK.

8.4.8 MP-BGP

B4 1 BGP-4 KRB 1 IPv4 FRR K /5 B, XTI E NS 2P (an IPve. 4%
5 N, TEES AS AR 52 2] — e B

H T PR Bl L B SZRE, TETF X BGP-4 3HT T¥ J#, JE& MP-BGP, H i
f) MP-BGP Fr#f /& RFC4760 (Multiprotocol Extensions for BGP-4, BGP-4 [{]Z Wil #™
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J&) o MP-BGP [alisHfe%s, BISCHF BGP § R 1Ui s 5 A SCHE BGP 7 11914 H 4% 1) LA
i,

MP-BGP £ A5 BGP-4 Pl I3Ehit 3o Thae, 1 BGP Aefd A 2 R0 i th i ER k% th
{5 H, 1 IPve (B BGP4+) FIZH%.

®  MP-BGP T LL[AIIN SR AL e 5t ch 5 5L, R e A AE AN R R B i e,
FFELRR ARG 2 18] i b A AR LR 2
®  MP-BGP 1 LL[AJ I SZRF Lk AL A, Ol PR AN TR 1) 9 28 9 b 454 o

®  J5{ BGP-4 SCHF I FLIR i ph SO R B 5 ¥ 0 A1 - AR, NI AR Al
S 1 SREIES DAy FRLA PN 08 A A AN [ £

I REME
BGP-4 i HII4R 3, 5 IPv4 G = Ab5F B H Update $SCH#57,  1X =405 73901
J&: NLRI 7Bt. Next Hop JEPE. Aggregator JE It CZJE M5 R4 Bt 1) BGP
Speaker [1) IP #ihik)
H SIS 2 Bl 4 2 DML 2 HE, BGP-4 75 0K N 4% 12 D U4 B B 31 NLRT K&
Next_Hop. MP-BGP 15| A\ T AN (1) A1 Jeg 7k -
® MP REACH NLRI: Multiprotocol Reachable NLRI, Z 1Y AJik NLRI. JHT KA
AR B R —BME R
® MP UNREACH NLRI: Multiprotocol Unreachable NLRI, % M ANn]ik NLRI. H
TS A IR % o
IX PP P ES L nI % Eid Y (Optional non-transitive) [, Kk, AEEALZWMLEE S
BGP Speaker ¥ ZW X AN B PEMIME B, A efifEss e dimE.
bk
BGP K H % (Address Family) KX 73 AR R4 2000, OG- bbb g i) — S8 A
AL % RFC3232 (Assigned Numbers) . AR150/200 581 % Ff MP-BGP ¥ @ W ], 10,
FEX] VPN (R4 Re 0 IPve (9 ReSE, ARIY N AES B kAL E N
MP-BGP 403 H ITPE AN 44152 W, (Huawei AR150&200 241 FitEfliR-203%)
8.4.9 BGP GR
Y BGP {3 23 S EON AR OC RECHT LA b, AR P HE S GR (Graceful
Restart) DhRE )5 Al LA Sy = .
R LT GR AT PiFh £ (4
® GRRestarter: LA GR Jy X E A 1A, Fif d s B 03 fid ok B e ok 783 IR 150 %,
e GR e ik, R s Rt T GR fig
® GR Helper: GR Restarter FJ48)H, ARG UIIHAST GR 684, A HEWr) GR Restarter
AT GR.
(1 ssem
AR150/200 R 484k % Helper 348135, T &AE 4 Restarter %1 35,
REHAT GR WA U 23U R 58 I 45 (1
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® GR Session: GR £:ifi, /& GR Restarter fll GR Helper 2 [i] (Y E 5. T8 45 b
W21 RIALE], GR Restarter F1 GR Helper 7 BL T fi# 15 b 1) GR 6 )1, ##37H
GR A1 &1

® GR Time: J& GR Helper &I GR Restarter Down Ji&, {R$FH &5 EAHER ) ) a] o
1 GR Helper &I ] GR Restarter 4T Down {RZSH, 7E GR Time B[] Py 475 £4
P4 M\ GR Restarter 15 2| #H FME Bt i, AHER X645 B

BGP GR 3 A J H
® FJfI BGP [RE I A HLEI, 7F Restarting B &7 HH4T GR A8 17T, 57 FH GR fg
J11t) BGP 21 .

® HLlfaky &% GR Restarter ZAZH I, AMHERA GR Restarter #H5% (1#% H1 A1 &
R, M2 E A BGP 4%,

®  GR Restarter 4K EAEFERE L 5¢ 8 BGP ¥ H 88T o

XA EE AT DAORAIE R AN T, ) BLLE BGP PRS2 3 A B T-H1 Restarting 1A AHIEAD
Ja, ASHHEEA B HE, X0 BGP IX S  H K POk U, JEHATE

8.4.10 BGP =24

BGP % iE

BGP {#i [} TCP 1E WAL EMN, MiEE BGP (144, nl LA ST, TCP 8 4T
MD5 AiF. 1H BGP ] MD5 tAEFFASGEXT BGP RICGAIE, ‘& &4 TCP %814 E MDS5
INESNS, 1 TCP SN IE. QR IAIE R M, WIASEE S, TCP iE# .

BGP HJ GTSM

WH TTL 2424 HL# GTSM (Generalized TTL Security Mechanism) #HLHIH LX) TTL
(Time-to-Live: AEAFI A FB, BB Bl i S0 nT A2 ()i HH 2 1 dse 2 Ha ) IRl ok
KNP RS H R, A R B AU LS BGP MRS, X — 6 % A AT &k
R, B AR BX LRSS, R R IEGS AN, T4 Fs sl 2
BGP Wb HE, WA “ Akt 3XE T80 th A = i O b PRI A <5
R, RGEEN, CPU N &G,

GTSM LA TP ISR TTL A& A 7L MG E AP ETaE A, X TP JZ L
NP REATORY, B RGN LAt

{fifit BGP [¥) GTSM 5% )5, M TS BGP R 3CH) TTL (HAH TR Ao A4 S Brdl
MRS, S TAE S TTL VS HAR S, GTSM mJ L& B s E5. il GTSM
BB s E R S, Al LUK &8 3 AMEREAIE R TTL A BRMETE R, A4 TTL (S
F IO CSC S R R, IXFEmit e T S B BB “ A% BGP s H
CPU.

XFEFMRIC, WTLUEY LOG A5 JITO%, R s 5 ol id sk Hi&,
A5 A 5 i PR 5 A6

BGP il F &£

®  [RAIAMRTAE A i MR, B b BRI

® AS Path KJZE{RY". HAEN ORI OB Xt AS Path K B TIR &, H#%
T3¢ AS_Path R AR L.
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8.4.11 BFD for BGP

BFD (Bidirectional Forwarding Detection) 1] 3 BGP 313 £H 5T BRI 11 B 14 i i A0
BGP P3G I i S PR 1) 5o S84 R SR AR SO S AT J A UL o AR AATL A 0 380 g s
P i b K, Bk 1 e, B IA R Gbit/s I AR SFGLNT, X R ARSI ()
PP EOREEIE T, Toidi a2 i AE g 4 ] SEPER R K.

Ak, BGP W@ 5] N\ BFD for BGP %5, FIH BFD [ HRIg AL R 21 i s
() ] DI B ZZ A0 2 ) BRI & B BGP A5 Rk 2% (1 k5%, IE3R 24548 BGP Bl
T SEZER BGP % HH i ps e 85

BFD for BGP i& ] 1 IPv4 M %%,

ZH
Wi 8-11 Jii7~, RouterA 1 RouterB 73 il J& T~ AS100 F11 AS200, A 5 i Hi#s 2 [ £ 7.
EBGP %%,
1 F§ BFD #&ill RouterA #11 RouterB 2 [f] ] BGP 2/ % %, 4 RouterA Fl1 RouterB 2 [i]
(B A B I, BFD B PR IARS ) 21 5 938 7 25 BGP ¥l
8-11 BFD for BGP 4 W [&
y ~\\\EBGP;//' .
{ AS100 '; AS200 :
‘ RouterA *._ RouterB ’
8.4.12 BGP Tracking
BFD 1] BGP P H& AL 5T PRk rr) e s e A, {FU& BFD 75 224 W5E, LR A%,
PRI AT AZE A HIAC & BGP Tracking JHHE,  [FIAFIZS 31 BRsOR I 6 bt 11 3808
BGP X} %5 4{# 58 BGP Tracking THAE )G, X454k 2 0] FR4E I & A= Wby, BGP X 45 44
AIPUHBRENAR R AT, IR b S48 2 Rl IERE, TR MHBR MZAR i i e, A
T SRS S
BGP K ILAR & AN ] 35 2 sp Wi 2 [ i R 016 (delay-time) TRBCE A&, A 0] LAMRAIE M
23U Yred
® INIAIAIRE A 0 I, BGP A& ILARE AT A Jo v BT TR 4% .
® WL W2 33 IGP B %, Wi IBGP 20 fa o & i Il % ok 0, 4 33
ARJERAE . AR SEBRZL M, IBGP AR JE LS 1 delay-time 752 KT IGP 4%
FH SN T
® BGP 4B/ GR Wi s 5oL F, BGP ABJs L4514, TFHRCE delay-time KT GR
WCSRAR ] o ST RS TR) DB /N GRS ], BGP A8 & hbridss, $EGR &
BGP Tracking R U P4 (8L, A Js i ey . (EESOs E e BFD 18, Rid
FH 0P SIS ) 2 SR A v A b 45
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ZHM

k&l 8-12 Fin, RouterA Fll RouterC 2 [A]5# 37 IBGP 4B J# . 7E RouterA /it ‘% BGP
Tracking Jjfig, >4 RouterA F1 RouterB 2 [H] (F) 4 i & AR MU B iy, TGP PR WS4 28 A
RouterA % & RouterC A 1]k, RouterA 7' BGP % H%.

8-12 BGP Tracking A

RouterA RouterB RouterC
= = =
R R R
8.4.13 BGP ORF

ORF (Outbound Route Filtering) 2l K A< Hu ¥ i Hi SREmS S FH 248 fa 1 8 11, A2 fa o/
RAG i FH NIk g0 FH 2 EH

HIP A SIS E i A URE B O Z A ﬁﬁié%ﬁﬁlﬁ?“ﬂ%ﬂﬂ"l\fﬂ)ﬁé&ﬁﬁﬁﬁﬁ@th ]
Siligo AL, EE RS MRS, FEEHRYE AR ORI DU R, ARSI AL
R I I R . AEIXMTT T, ORF Rtk ™A ’JZ@ZZ%E’JWE%F%DL [
(Friti>K o ORF SRR thda s AcAT, 7RO 98 o A TR, l DA Rl b e A

AR150/200 327 LU FE ORF:
® JLTHIZE) ORF
RFC5291. RFC5292 #i5E TR T4 ORF fe 7, fE¥ M Bl B 3L T AT I

HHESIE I RR 4R SCARIR B E R l_mﬁhlzﬁbﬂiﬂé‘rf“ﬂﬁﬂthﬂ, FE B AL
Xt REA TR UE, M BRSO R R el YR BRI

® VPN ORF

RFC4684 #5E T VPN ORF fig )1, 1fi PE HBUWCAHU B (K% i, e/ D2 7y,
M8 A RR . 35k ASBR B A &K 7.

Wik 8-13 iz, &4 BGP 4BJEH1, RouterA. RouterB B 2E T HIZE 1 ORF fig )1 )
RouterA F A AC 2 1) 5 T RIS $T AL 2] RR i SCH A& 1%45 RouterB. RouterB
FR A 2 1 RR SOk i Y 3w, F8 5 %% 145 RouterA.

l 8-13 7K BGP 43 &
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e 8-14 fiizn, BT RR [ BGP 4B )%, RouterA. RouterB & RR )% )i, RouterA
5 RR. RouterB 5 RR, 73513 T AT ORF HE /), RouterA. RouterB H AHEC
BISETArSIN RIS FT R 2] RR HOCH Ri%4: RR. 7E RR b, HRHEFCEIW T4
B, WIEH RN, §5 55 i 45 RouterA. RouterB.

8-14 A RR 5=

==
= RouterB

R

W 8-15 i, {ffg VPN ORF 2 fif, RR M PE1 WeFf¥3k 4 CE1 Fl CE2 [f15#% ¥ 3L
KATY PE2, E4R CE2 ) RT 5 CE3 1 CE4 #ASULHAL; RR M PE2 U HI/IK 1 CE3 #
CE4 1) % M #8544 PEL, H4% CE3 ) RT 5 CE1 #l CE2 #AJLE

VPN ORF [ & 3= B & 7E VPN-Target #ihbi% FIiiflE— ~ BGP 28E R, A5y
AR RR 5 PE1, RR 5 PE2 [) BGP 4 fH X %K. flifit VPN ORF 2 J5, RR M PE1 &
sk A CEL Al CE2 W%, & Ai CEl % 4y PE2; RR M PE2 Y2k H CE3
I CE4 %%, M40 CE4 %45 PEl. 3t 21i, RR 7E[W PE RATEEHIN, 2
Y51% PE FT48C Ty VPN SZH1 ) VPN-Target J& I 5161 i b4 71 v .

8-15 i A VPN 7%=

Intra-AS
RR
PE1 PE2
VPN1 VPN1
Import: 1:1 Import: 1:1
Export: 1:1 Export: 1:1

VPN ORF F1 BGP ORF f§f5/A[F], BGP ORF ZEH % i 5m&, 1fi VPN ORF A % 1 5%
W, EEEH T VPN-Target KL,
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Wi 8-16 ik, ab,c,d.efigh,ij AN AS. B i IH—4 RT M, 7EV ke I
B 2 43AT MRS (Lfe), (Lhoge). 7 e PG fe)iX 545 (K AS-
PATH %) , ¥ LA &% bd, i bd KAi%h a. ik a AL T #42(e,b,a),
M) a b VPN M a ] § KA A (ab,efi), MR (e,d,a), (,h,g,e) AT 5
d,g,h ARG VPN B .

8-16 13 |8] VPN 7=
Inter-AS

8.4.14 Active-Route-Advertise

HAET, Beee a4l kAT BGP ARIERIE e, 2 BRRCAS B & A BE 0 A % 4 3 )2 A3k A4
W &R AT, KT AT AR, BErTSEEL Active-Route-Advertise .

BRI LU T 6 i AT A2 BGP LI RIAT [ S8 fa KAl e B TR PEZ Jm s R s 20 )
ISHl AL AE BGP B2 T DUUE B £ 6 i A B R TS ER S 95 AF s A BE 1 48 S Ao

RARTY
FINGBEE A G 32 IP BB R P eE R E, L 44 active-route-advertise 49 %57,

8.4.15 BGP %031 €1

H AT B bR PR G, DR 2630 41 I B2 % 1 330 BGP 7 2SR 2 4R
Reold LR Jm B H 22 HL th BRI 5t R, BEXT e il 245 KRN BGP AfJm A% i
HT,  HORHR & i FAT AR R H O Sems 1Ry s EOREG R T A Bk fE

FLAFTUEANRG FrATIIATICE SRS 1K) BGP 4R 4112 — M7 4l.

FESCRAZ AT QAR PEZ T RE S Ar A IR e o it BRI RRAS AT S ST o Fe AT el
GEATERAD AL, BIRRAR AL i R TR K, ARG RS AN P 4R, Al
TR BRI BYERTE . RS H 2 Rt R st s, ATk e s
T BGP Tt Rk fE.

BRI\ F
FRAAFT AL RSN F 3 5 E A DLN RO, e
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o [EpRIH)H
® TR
® )\ EBGP Al SOk i i nl T IBGP 4B A& 1%

RS SV Z ARG PSR U

8-17 [Eprx O FH BILH W &

AS1000

AS65001

R
=2
R
AS65002
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8-18 Z & PHAY [ 5t 25 B BU LA )

Client Client Client Client Client Client

& 8-19 PE 5% 4 IBGP 4} /5 1515 81 8 40 (W [&]

..............................................

— !
=% RouterC !

R

......................

= :
=9 RouterD !

R

E=2 :
==l RouterE 5

R

IBGP
RouterF :

..............................................

IR =R A BAT I ARG KR BGP AR JE AL 1, RN o)
BJEIAAR A P sens, JLh I 8-18 St . i HAEAT R H 2 Hs K7 5%
N BN R AR AT R

N AT ARG, FEARPARES ATk, RIERGANKITEL ), 5
HABCRIER ST, B, —AN 28T 100 N HL, 45 100,000 45 5% H 755 %

S$to WERAZ AN AR R T I T, SO S RR ZE ] 100 A5 7 HLA I M 4,
FITAT 4% AR 4T 60 1) MR B 100,000 X 1006 T2 44T BB AR B X AN L FEAR 24 100,000 X
1, PEREAHSTHF T 100 f5.

84164 FT1 AS S
HETM28 FAF ) AS SYEHIN 0 & 65535 (2 ), FEENRIHEE, Al ECH AS 5

Wiy, 520K AS Syl oA 4 717, HAEw 50CCF 2 4197 AS 511 Old
speaker FE75.
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4 7 AS SRR AS S ASIEE i 2 YR 4 Y, IR e SOBrivfg
FEAH TR YR VR PR 4 5% AS S REI AL 4 7 AS SE R, SR 4 7

T HE /1] New speaker 2 [H]. New speaker A1 SCFF 2 5275 AS 5 1) Old speaker 2 [A]BE#S
HATIAS .

New Speaker: SCHF 4 715 AS 54 JEHE 1 0 55844

Old Speaker: ANSCHF 4 7797 AS ‘59 RE I AT 544

New Session: New Speaker < [H]## 37 [] BGP &4z,

Old Session: New Speaker 1 Old Speaker 2 [A]5# Old Speaker Z [A] 37 [f] BGP %
.

il &

N T SHF 47 AS 5, E T MBI Open BEJIRS (Ox41, AURAEG SR 4 7111E
JIY R MTHET BGP MEH I BE I Hh S .

EXT 2 FE i R E el E R AS4 Path (JEPERY A 0x11) 1 AS4 Aggregator J& 1t ()&
PERS K 0x12) HT4E Old Session _FA%3% 4 535 AS {5 KL,

IR New Speaker 1 Old Speaker £37.1%4% H. New Speaker ] AS 5 KT 65535, Wi{: Old
Speaker ¥iij 77 45 & X it AS %54 AS TRANS. JLrft AS TRANS JE{RE AS 5, 1H N
23456,

EARE

CEAR ST IE R B, AR IAIE L Open RS AT 1L B8 ) 7 BOR AN 7 e B SR 4 770
AS fig

® New Speaker  [H]%# 7. New Session, Update ¢ L[] AS_Path J& £ Aggregator J&
PEH) AS SHE I 4 T AT b

® New Speaker #ll Old Speaker 2 [A] & 7. Old Session, T Old Speaker ' AS Path J&
AT Aggregator JETEH AS FHERIEILIE 2 ARG,

- 4 New Speaker [1] Old Speaker 4% Update # SCH, WIS AFLE KT 65535 ) AS
FIER, &Ml AS4 PATH JEMEAT AS4 Aggregator J& M4l AS Path J& P Al
AS_Aggregator JEVEALIE 4 715 AS S5 E, AS4 PATH VL AS4_Aggregator
JEMEXT Old Speaker K i) /& 5E 4B HH 11T,

- 4 New Speaker M Old Speaker W |77 47 AS_Path J& . AS4_PATH J&k .
AS_Aggregator JETE. AS4_Aggregator J&PEIHRSCIN, S HIHE F AL S A H
1L AS Path JETEFI AS Aggregator J& T .

ZH M

Kl 8-20 iz, FRAMEEAT I SZ R 2 F4T AS 1) Old Speaker, X AT Y HF 4 775 AS (1)
New Speaker. 4 ‘775 AS #5PEiH i AS4 PATH J@ L4y, R )58 % H7E Old
Speaker il New Speaker  [f] [ 4% i
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8-20 4 FT5 AS EH#EILHK

i AS10
| old speaker
= RouterA |
D=(8.0.0.0)
AS_Path (10)
4
' AS20.1 o i AS50.5 |
! new speaker new speaker
RouterB RouterC
D=(8.0.0.0) ,
AS_Path (23456, 10) ; * D=(8.0.0.0)
AS4_Path (20.1, 10) ! AS_Path (40.4, 30, 20.1, 10)

= | T |
oldspeaker :—» 5 new speakeri

1 D=(8.0.0.0) .
RouterD : AS_Path (30, 23456, 10) : RouterE

AS30 E AS4_Path (20.1, 10) AS40.4 i

BGP ZLK Hif &2 4: AS10 [1)4% 1 D=8.0.0.0 1 15 2 HAh AS -

1. 79564 AS10 ) AS gw'5 10 Ji®] AS Path #1154 (10) .

2. LI AS20.1 G, AT RELLE RouterD (Old speaker) fLiB#fEir 4 717 AS 51 AS
BAR(E R, XTI IR AS4 Path JEE (20.1, 100 , JF3UK A I AS 5 20.1
i F] AS Path FIFR ML (23456, 10) , b 23456 52 f# ] AS TRANS #4{
20.1 &5 5L,

3. fE43T AS30 J5, RouterD 1F 4 Old Speaker, JFANAHIE AS4 Path [KI474E, ALK
FIff) AS4 Path (20.1, 10) iEfL45 RouterE, FEE A ) AS 5 30 %N %] AS Path
IR /el (30, 23456, 10) .

4. LR AS40.4 J5, JHiEXT AS Path Fll AS4 Path [ E ML, AS40.4 FR¥ A C
AS %5 40.4 JHLE| AS Path ¥R W1l (404, 30, 20.1, 10) .

PLIEISHE, 4 AS50.5 WP & BX 4 i, it v LIRSS AS Path 413 i 22
2 AS10 IR F o

8.4.17 2 IRBEIHIT T —BRAR
BGP i BEXTI L) R —BEHEATEE A, (P 0O RE ) (B EE AT L
AT RS USRI R B b ML F— B U AL B B R e
PR A e o 0 SR SRS B s, U R0
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bz FH

4l 8-21 Fizn, RouterA Fl RouterB. RouterC 2 [H]if i Loopback 1537 IBGP 4l ) o

RouterA M RouterB. RouterC 737 W E| T HIZE o 10.10.10.10/32 (1) BGP #H. HH M
RouterBYX Z ) BGP K 5 4A T~ —Bkh 2.2.2.2. H4h, RouterA _E Ethernet2/0/0 43
FIHb R 2.2.2.10/24.

24 RouterB

Bl 8-21 1R RGif 17 R — B A

Loopback0
2.2.2.2/32

Loopback0
1.1.1.1/32

| Ethernet2/0/0
2.2.2.10/24

RouterB

10.10.10.10/32
RouterA

=2
RouterC =t

R

i LoopoackOE
. AS100 3.3.3.3/32 !

IEHIZ4TH, RouterA Y F M RouterB & KRS 4 10.10.10.10/32 [1#% 4>

HEACR] IGP % 1 2.2.2.2/32. {H/&Y RouterB KR /ZEMEERS, 1GP % 2.2.2.2/32 # s,
RS ECR —BhEBi%AC. 7€ RouterA BT sdh Bk 2.2.2.2 4% IP % & kAT
B VCHIEAR, 45 R aARE] 2.2.2.024 (8 d b HIELIH PR, 2452222
(P AN ATIA I, W DA BTk s Atk 21 3.3.3.3 [

FoE R — BRSNS, o LUl 2] BGP #% i an & — B s iy i HERS 1K B Rt g

IXACHR

i 8-21 7, ATLLEMECE N RS ASRN, AERI AT Bk 2.2.2.2 HEE

T 2.2.2.2/32 ¥ IGP % H »

8.5 NiE 5 4al& 15
KiE

RiE

R

BGP

BGP 2 FH T HIA RS AS Z M sh&E P, 5 OSPF. RIP % N3
WS (AGP) AR, HAEHR SARTE T RIAIH S b, e T4 d b
V) A% 08 RN £ R
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Rig HR
BFD Bidirectional Forwarding Detection——X¥ [ & A A, & — Pl A 1 Pk
Hello RICHIALE], B 2D g & PustUs A i R A i A4, A s etk
TR RNIE B MR AR, 2 FE ST Peer 12 T FF'E 17 Peer.
Fake- Fake-Autonomous System——HEfU 75 R4t 5. BGP Fake-AS #£f% 4 EBGP
AS XPEEAR (4D BUE — MR AH B8 RS, BAHES GRS S
Bagsitc ke, A7 T Al AS AIK EBGP X 45k HLAEHR FXAN B AS 5. it
BGP Fake-AS Tifig, #BJa ARG IC T &k BGP Bo B v] LA 5¢ il 24318
o X0 LLRUEILAT ) BGP V55 IS S AN KT .
AaRtiE
GRREIE | KX 2R P £FR
BGP Border Gateway Protocol G L
VPN Virtual Private Network e E FH M
RM Routing Management % h A
AS Autonomous System EREEXN
ISP Internet Service Provider IR I Il 45 S 4t 7
EGP Exterior Gateway Protocol AR M
IGP Interior Gateway Protocol PR I S P
IBGP | Internal BGP W3 BGP K&
EBGP | External BGP 4ME8 BGP KR
CE Customer Edge FH P M 2830 2 e 2%
PE Provider Edge & T A puke S
P Provider AR S5 BRASE 7 P 2 o 1B T 1
#
MPLS | MultiProtocol Label Switch Z IR
LSP Label Switched Path PREEA Btk A
NLRI Network Layer Reachability Information WY 2 25 Al A S
CIDR Classless Inter-Domain Routing TG 53 I R) % HH
RR Route Reflector & EH SR
RIB Route Information Base BGP % H &
MP- Multiprotocol Extensions for BGP BGP Z iy
BGP
GR Graceful Restart RGN
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FEREIE | LR I EFR
GTSM | Generalized TTL Security Mechanism WA TTL 2R3 ML
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HE
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¥
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9.4.1 BRI EAR[RTE

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 .

HoHERT 2% % 4% 1Pv4 F IPv6 Hulik AT 2341 3% .

—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
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® AV (Permit) : i TG AL 1% 1 RUAIPTA If-match 7~ AN B fovF B L %5

MU, JFATIZT S Apply TR0, 0 E AN A2 1% KU If-match 1),
REARELVLHE B A0

o JEZRIN (Deny) : i tHI0H AL 1% 1Y RUAUPTAT If-match §AJIN, BEBLE LI H.

ANFFUC S AR Y R

9.4.2 i H SR B% 5 SR A% I R RY L3R

T 9-1 IR HREE SR B A ELER

% e

% FH SR o LT H kb R K
® LRI, A HH P ORI R R S5
® 5K PN A5 G e RN
® [ H]7i4 route-policy.

K I ® LT NI R, RIS A R
® LRI, B R R IR S5
® LT LBBACE, LARUERSCIZ RN K s
® [ 74 policy-based-route.

9.4.3 AW iz FH

e o SR N TR R, T AL, A g ] 5 5

® filter-policy { import | export }
import Sl E SC T R B2 (R L BIASS B0 A R0 s e 2 B A AR K o
export SIS E SCT R I DM SORT A A AT FR % H B AR S 15 6 17 B FRDRT Sy Ve 6 3%
2RI

® import-route ( XK Redistribute)
import-route SIS T X T AN A # HAZ#,  RIUAS A BRS04 R AL
P GREIRET, DRI BCISSNE B PR A5 B import-route
SRS A A A R REREA T s R A Hfe, A LA B ISLIRD 8% et RERAS DI S R AR o

9.4.4 It RTEE SR

Th&E

HudIE TS 41 L B IP-Prefix Listo A LGEEHOME TS, K55 P U T 480 D8 41 A1
VEHC RS T, AR E SRV OB AT g, W A A 2

IP-Prefix 124 1P Hulilk it 984138, nf Lol it 7E R E N AT ip ip-prefix v 21T
H, LU A EOCHE T permit I deny Y TP HTSUL IESI R M VCACK. ATSE
JEFNZRHH 1P HubERIHFERS A B, TP Mtk m] DU R Bt bk sl Lk, FEASC B T &
JuHEh 0 ~ 32,
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EALH

®  [P-Prefix List 1[5} —4% IP-Prefix #7415 index, VEHELHIIEAR 4 7515
MBI AT IERL

® INMHLANIE IP-Prefix [¥) index, HSAXS M [ index 7E_ERPCE 1 [7] %4 IP-Prefix 1)
index [FERE I, 2K 10 #HATIE K,

® UNYLRACLHE IP-Prefix Y index, WXLICDKAY 10 #EK B K T25T 65525 B, AT
il E — 454 index WE [ IP-Prefix List I, T index A gE#EIT 65535, FrLlix
B R B — RS & Y index N 1 A8 A 1Z K EC & /Y IP-Prefix ) index.

® UNHRACE IP-Prefix [ index, NI LUPK A 1 3K 2K F25F 65535 I, FRIEAT
il B — 45T index W E [ IP-Prefix List I, /T index A AEEE T 65535, LA
index M 1 JT4f, BB KN 11K,

® IP-Prefix List [1%4 H 52 LICENSE [+, 2R\ H 4 65535,

R E B TP-Prefix B4 55 index #F L& TE T #)— 1l IP-Prefix List fIAH[A],

AAN VU N AR, DI)i% TP-Prefix List 478 76 5045 (1) IP-Prefix List.

® YT HEIZILIESIRIYARILHCH, ST, fAERG — &R BOALE Ry
deny.

® G| HMATS YRS RALAAER, EOAVLECEL N permit.

BRI ESE

1B Eo stk

HI S P85 2 T LA T XS A U T B 7E — e FEAS A BV T Y DR, ] DB e E i OB
greater-equal /1 less-equal 355 7 1~ UG MO 1K) Y S AL BV R o T RV A7 I B QB
greater-equal ¥ less-equal, HUZHEJESFRMATREMUTHC, RIS DERCHERS K B2k w4t
PEPNRAEAS K L AH ] 1P Hhhib ik b 2R AL E 7 OB greater-equal, JUAFULHCH
FERD K VU E ) A greater-equal 45 € (H 2 32 A7 K Wi HULHD T OCH#E Y less-equal,
DUAE VU PC P SR B9 B D FR 2 IR HERD 21 DG B 7 less-equal 45 € {1

greater-equal-value Y less-equal-value JYUEPR: mask-length<=greater-equal-
value<=less-equal-value<=32,

0.0.0.0 Al ECHENE . MATZEA 0.0.0.0 I, W] PAZEL S8 e it LU AL VE R, AN e HEnd
RENZ /D, FRRAALK LT A BT % i 439 Permit 58 Deny.

RTIERCHUIE R R N T, 152 R SOl Ec kDS

BB T M E: 1.1.1.1/24, 1.1.1.1/32 1.1.1.1/26. 2.2.2.2/24 1 1.1.1.2/16.
® UL

- Casel:
ip ip—prefix aa index 10 permit 1.1.1.1 24

VEPCEs R B 1.1.1.1/24 9% Permit, JLAL##H; Deny.
VeI IXRRIE DS TR SRS UCES, A H b, Ao 4 R ) %
ALV T, T HAT SR VCEC A A Permit, BT LARS  1.1.1.1/24 #% Permit,
JE T VLK Ih I8 Permit, AR B (AR VT HC 5 B 4% Deny o

- Case2:
ip ip—prefix aa index 10 deny 1.1.1.1 24
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VLRSS B 6 B A% 8% Deny.

YL IXPE DR 8 T R PORE RS, (HY s UL LA XN deny, JITLA
P 1.1.1.1/24 I8 /2 4% Deny, J& T-ULHCHCIIEEE Deny, HoAdEE o )& TR VLT
B4 BRI Deny o

® T giLAC

Casel:

ip ip—prefix aa index 10 deny 1.1.1.1 24
ip ip—prefix aa index 20 permit 1.1.1.1 32

VCRCh . B 1.1.1.1/24 % Deny, % 1.1.1.1/32 #% Permit, IAth i b # 4%
Deny.

YA R O T2 s R LA -
- B 1.1.1.1/24 ZEVLAC index 10 i, R ULECAAT, HUCECEIZCZ deny, J&
TUCHL A D H A% Deny .

- BH 1.1.1.1/32 ZEULHC index 10 [, AN 2 ULHC 444, T4k ST index 20,
U UCEC %),  H. index 20 AYUCHCAE S permit, J& T VTR %) 4

Permit.

- HAbE T AR 4 index 10 AT 20 [1454F, J& T RUCHLSIh#EERA Deny.
Case2:
ip ip—prefix aa index 10 permit 1.1.1.1 24

fo'E 45 0 WA BLE B 7 greater-equal ¥ less-equal (F14T greater-equal-
value=0, less-equal-value=0) , HiZILIEPIRBEATHREHAVLHL, B VEACHERS 1S
NARE AT (LB 24) FUARTA TP Hihkig i .

VCRCEs R B 1.1.1.1/24 $f Permit, JLAt S &S #E Deny.

Case3:

ip ip—prefix aa index 10 permit 1.1.1.1 24 less-equal 32

FeE R WU greater-equal-value=24, less-equal-value=32.
VLR . Bh 1.1.1.1/24, 1.1.1.1/32, 1.1.1.1/26 ¥ Permit, A th#k Deny.

Xt greater-equal UL % less-equal HIH]: FCER, TF0 L mask-length<=greater-
equal-value<=less-equal-value, 5 WIHCE AR

Case4:
ip ip—prefix aa index 10 permit 1.1.1.1 24 greater—equal 26

BeE g R JLIN greater-equal-value=26, less-equal-value=32.
VURC4E e B 1.1.1.1/32, 1.1.1.1/26 # Permit, Al H1#% Deny.

Case5:
ip ip—prefix aa index 10 permit 1.1.1.1 24 greater-equal 26 less—equal 32

MBI I greater-equal-value=26, less-equal-value=32.
VCRCEs B i 1.1.1.1/32, 1.1.1.1/26 # Permit, FHA% fi#% Deny.

® licHihkULAT

Casel:

ip ip—prefix aa index 10 permit 0.0.0.0 8 less—equal 32

Ml E s I greater-equal-value=8, less-equal-value=32, ¥ 0.0.0.0 Al
Mok, B4 fBBE Permit, HIUUHCHTA AT ICEAE 8 3 32 AU .

VCHCgh . FraisK L 8 2 32 HI A9 Permit.
Case2:
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ip ip—prefix aa index 10 deny 0.0.0.0 24 less—equal 32
ip ip—prefix aa index 20 permit 0.0.0.0 0 less—equal 32

BeEZE R X T index 10, greater-equal-value=24, less-equal-value=32, T
0.0.0.0 AW ECHNE, FraHERLK B4 24 F1) 32 BB 4 H 4 Deny; XJ T index
20, greater-equal-value=0, less-equal-value=32, T 0.0.0.0 AImACHAL, B A

oAt 2% i 458 Permit.
ULRCE A H6H 1.1.1.2/16 # Permit, A% HH#% Deny.
- Case3:

ip ip—prefix aa index 10 deny 2.2.2.2 24
ip ip—prefix aa index 20 permit 0.0.0.0 0 less—equal 32

BUESHR: X T index 10, 7444112 tH 2.2.2.2/24 #% Deny, *f 7T index 20,

FAth % d#R 9% Permit.
VUL EE 5. R 2.2.2.2/24 A H AR 3 Permit.
9.4.5 BGP to IGP

BGP to IGP J2: it H S 1K) — AN sicRe k. 24 TGP i i b SR 51\ BGP % IR, AR
BGP ¥ 1) Community. Extcommunity. AS-Path S5FAF JE M, K B0 13 i s 1k
1.

RSZHZARVERT, IGP Wl 5% 5] N BGP B HIN, K IGP TEHH % BGP B H 1)
Community S5 H J@YE, WILELLJESRIE I, HEGANATLE L pE R migidads, S0k
RN apply TR —LERE s, WE 9-1, IGP Ay e BGP %
H I Community 6 FAF JEPE, KW EIL cost (H. ML 2E T BGP to IGP X451k,

® Y IGP I IS S| BGP B, 4 BGP i i 1) Community 5541 & P
TEE M ) Cost .

® 7 BGP % ¥ 1y Community ZEFAfT B, RIS IRHUX LERAAT & PR BT SR ms i
V& ERFAULECAAE, SOV il SEes, W) apply )20

® 7 BGP M tHoA#E Y Community SR A &N, RAMSINAAFTEILAC LM, HL4
%% IS SN, ) apply TR

BGP to IGP 2

W 9-1 fii7~, 1E RouterA Fl1 RouterB 2 [RI&d: v IS-IS 48/&, FE 1M HIG RS .
RouterB fil RouterC 2 [ 37. EBGP #%4%. RouterA 4 AS W#BH—&dF BGP i%4. 4
IS-1S thX 51 N BGP # i1, JfM % dh sk i, feiliad VERd BGP % 1 1) Community 2%
AT Pk AR 15 ) cost

9-1 BGP to IGP 4HW

AS65009 .
RouterC
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PBR SCRFRE T BRAAR S AU HE . HRSCICBEAEAE L, A L 5 1) S
BEATH I RE, TN T, AR H I
GrmgiE
TWRIE | RXER XX EFR
FIB Forwarding Information Base R IEAAF
IBGP Internal Border Gateway Protocol P12 S DB
EBGP | External Border Gateway Protocol AR 5 I DB
VRP Versatile Routing Platform WA G
ACL Access Control List Vi I 4] 51 %
USR Unicast Static Route FphE A
RM Route Management % B
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