EINNERTIHGE

HCIP-Datacom-Core Technology

SEBEERITIZ)M

ST

FRZN:1.0

V2

HUAWEI

EHIRARBRAE]



WRBUFRE © HERRAREIRAT 2020, RE—IIINF.
IFZEBREFBEIFH, FEURMAONTAREEERY . ERIERBINOHERR, FH

AMELUMHIRIUERE
2o

QA
rone A EAB L RIARII L AR PR A TIIRTHR o
AR R E P R iR £ R, B ENFEARE.

5

EIOEATR . RS ENTEHATE AFMRROLE, AL EPEANLE
AR RS T ECNBIRERCEZ M. RIFAASELRE, £H2
B A SRS B R R e B RO A AR

AT~ RIRAARZEMRRE, FEASSAEHHITER. FRIFEREOE, AN
ERERIES, AXEPHIEIEIHRA. EEMENA S HTIAREIERATER

AR ARERAE]
btk : 3T sp) A IS L R ey SES =il YN - MRgm: 518129
pog 3k : http://e.huawei.com

EHEEMRERER
IR © HEARARBIRAF


http://e.huawei.com/

S

S
HUAWEI HCIP-Datacom-Core Technology SCi& it EIDY

ERNEERRNE

HINNERENANBET " FE+ET "6, BR"=-E-in thERIHEICTRARZ M, 7
IERVICTEARZRGINIE . FFESRSIAIE. TWICTINE=3SAIE, 2 RE—EEICT
( Information and Communications Technology EEiB(EHA ) £RARSHZAPIAIEA
o
RIEICTAERNZIFHNER, LIINED HTEINRS . SR TEPRINFNER
RA=DNEFR . LWNEBFICTEIUY, FSICTREHNRAESE, BT RHMTH
AT EFERIDAIERE, BREFURCHEICTAT, MEZERMICTAZTES.

HCIP-Datacom-Core Technology ( Huawei Certified ICT Professional-Datacom-Core
Technology , #RINEMEZBETRRITHIEEELE ) TE@AEANTDEL. KFRLE
—% TN, DUNEMGEZEILHEE~mEARAL. HCIP-Datacom-Core Technology
INEEAS DRSEIEEHM . LIKRSSREM . KEEWLANER . HiFEAR . IPVeEAR . K
BRE. MEAEE. NERSSEE. BANBERSTE.

LIRNEBENEF T E, FEEEZ], I AEEERRAYELRR !



F2W

HCIP-Datacom-Core Technology SE3&FAf

HUAWEI

ICT Vertical Certification

Huawei Certification

Finance Public Safety
TUICTIAE
. Intelligent Enterprise
. Big Data Al loT Video Surveillance Communication
Platform and Service
S Kunpeng
Certification GaussDB Application
TaSIRENT Developer
Cloud Computing Cloud Service
Data Center
ICT Infrastructure Storage Intelligent Computing
Certification >ecurity
ICTHIARZHIINE Datacom WLAN SDN
Transmission Access LTE 5G

Huawei Certified ICT Professional

N’
Huawei Certified ICT Associate




S

S

HUAWEI HCIP-Datacom-Core Technology SCi& it 3|
—T—
Bl 5

PN

18]7 |

A3 HCIP-Datacom-Core Technology IAIERS)IIZF2, ERFHEF SN0 HCIP-Datacom-
Core Technology Ei{fVF R, SEFHE 7REIREHM . LIKMNAIHM . KB WLAN 2
M. BB IPV6 AR, MELE . MEATREE. MERSSEESHEXEARRZE.

EEIRE=
NERAEDNEHNRE, A TEFHERABLAS, MZABOEZENEEESIUTER
544
1. EBERRITENEEE
2053 HCIA-Datacom i)l
i#@i¥ HCIA-Datacom iz
2T TCP/IP it LIFIRIE
HELAK WG . EREREEARTERE

ook N

AT EHER

FIT AP Bh K1

CH

Router PC

PAK P2 Bl AR O%48



S

HUAWEI HCIP-Datacom-Core Technology SE38 3 fift AT
<o Xz

LIRS

A 152 BR
ANSLISTAEmE )R HCIP-Datacom-Core Technology EidfsIEMLE TE)T. SRR
ISEIESHEN 3 & (525 PoE ) , PoE XMt 2 &, BEIEAR (AP) 28, IRHRRS
a, BkiE1 &,

RN

FT#E HCIP-Datacom-Core Technology SEICEE, ENGELRIMERAUTESE:
IRERR. BSERANXINXRENT:

IREBM RERS RIS
e CloudEngine S5731- s
M HodTaxC V200R020C10 LA ERRAS
e CloudEngine S5731- s
POESIEML | -’00 e V200R020C10 ZgLA EhRA
T&ENR | AirEngine 5761-11 V200R020C10 LA ERRAS
HEERES NetEngine AR6121E V300R019 LA ERRA
Bkt USG6307E V500R001C50 FzLA_ERRAS

T ABFARENIKOGEE .. BRERUNREEERSEMMRIBIEFRINANIRES
i, FARAISERIMEARERRXAI, FRFEETEXA.



S

HUAWEI HCIP-Datacom-Core Technology 3E3&Fff =53

Hx
= 1[N 3
7T everet et ete ettt ettt ettt ettt et et b ettt et e e e et et e bbb s e s e A eA et ettt et eeeAeA et et ettt e sesnAeAebe bttt e see e bt e bbb s e et ea et et eb et et es e set et et tetans 3
B IRES SR ..ot 3
IRFEEFBIEIRR oo 3
HETESEIRTRIE ..ot 4
TOSPEERHESEIS ...ttt 7
1.1 OSPF BEIKIE ...o.cvvoooevooocsesesseos s 7
1.2 OSPF ZBIXIE ...oovvoiieiiiis it 23
1.3 OSPF HIEBIEIEZRF LSA ...oovieieiiisiisissee st bbb 39
1.4 OSPF Stub XIS NSSA BIT .....vvovveiiiiiei bbb 58
2 IS IS EERHIEIR ...t 74
2.1 1S-IS FREESEDE ..ovovveeeeeee s 74
BBGP EEIR ..o 88
3.1 BGP B BHEEI ... 88
3.2 BGP I R oo 101
B3 BGP BBE ZETEE ... e 111
B4 BGP BBERMEIZE. ..o.voocvoeeceeeeeee e 128
4 BRASEERSREERIEAISEIR .. e 153
4.1 BREATIAGERERIEE ..o 153
BRSTP S MSTP SELE ..o 166
5.1 RSTP. MSTP B BHETER ..ot 166
B ZBRESEIE ..ot 178
6.1 IGMP. IGMP Snooping B2 PIM-DM MY .......couiriiiiieiiieisieceeiesee et 178
6.2 PIM SM. BSRy PIM SSM.....ooooocooooceeeeseeeeeeeeeesseseeeeeseesesse oo aseessaesssss s asesss e ssssnsessesaneees 193
7 BEMIEIEIRSEIE ..o 207
7L B K R ettt b bbb n et bbbt 207
BVRRP EELG ...ttt ettt ettt s ettt ettt e sttt e n et ne 218
8.1 VRRP EEHHETES ..ottt 218
O 0] [ 230

9.1 DHEP RELAY FBEE .....ooooeeeeeeeeeeeeeeeeseeeeeessssssssssssssssssssssssssssssssssssssssssesssessseesseeeeeeeseeeeeseseseseeseeseseeese s 230



S

HUAWEI HCIP-Datacom-Core Technology SE3& 3 5611
LO WLAN SE0G oottt ettt et ettt e e et et e et et e e st e e et et et et e e s et eeseeneans 241
10.1 KB WLAN ZER AC TIEEF o vvvovvvmerereesseeeseeesesssss st 241
10.2 FUHEBRISTRETER .o vvvvoeeerereesseeesseeees e ess e ss s s eS8 256

B B T S B B T et 271



S

HUAWEI HCIP-Datacom-Core Technology 3E3&Fff =70
OSPF EffiSCiG
1.1 OSPF B [Xig

1.1.1 SEIEN 4R

1.1.1.1 =3 Btr

o SCHIEXIE; OSPF HIECE

e  SCIY OSPF XIFIAERIECE

o iR OSPF EZIEIZIOMEHPEXREZAITIE

e SCHINT OSPF #FDOLINMEHRITIEX

e [#AA OSPF 1 Silent-interface BIECE /3£

e LIIEE display S EE OSPF FAE
1.1.1.2 SCEGZE M/ 48

R2

=

GE0/0/4
10.0.123.2/24

GE0/0/2
GEO0/0/3 GE0/0/1 =3 GEO0/0/3 GE0/0/4
10.0.123.1/24 —> 10.0.123.3/24
R1 S1 R3
E]1-1 OSPF BA[X1g

R1. R2. R3 ZjE@idaiatl S1 8%, HiZO. IP #blaNERR. R1. R2. R3 _EiI6IE
Loopback0, IP it 10.0.x.x/24, He x JNKBRS

R1. R2. R3IrEEO&ETF X 0, EHEZO. Loopback0 1 _E&;E OSPF,
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1.1.13 5=

REATNIMEZEER , WEATRIMEFE=5 AR IRHZE, BIIAKMLIEERNES .
FELAKRIX R B SIRIBAME L, TReFARERE, FIEIRIEERERA OSPF XIgIAIE
ERPEPE S iz s iz =N

1.1.2 ;EH@E%

1.1.2.1 {(F53 B¢
1. iR% P HEE .
2. fER1. R2, R3 LfgE OSPF, FHERE Router ID, FEEELEO . Loopback0 M
#5E OSPF,
3. BLESRS, £ R1. R2. R3 _E#&E OSPF 2BEXRIRE. OSPF I&H%E, FHEE R,
R2. R3 HKEIOZEANEEM

4. FEFFA R, R2. RIWEEMEL, FFE debug LAIER OSPF SPEXRHIELIIE, B
EIFEEEGEO, MEIREH debug Hit .

5. FahfEiZ R2 Loopback0 #2RIMILESEEY, WER OSPF EEAAIEBIBKEST .
6. FEmNEH OSPF /Y Cost &,
7. HBNEEEHEZEO. Loopback0 1EOEZE S OSPF Silent-Interface, MERIMSKAIXE!,

1.1.2.2 {FZEE
U 1 HEHEO. REO P RS
HREEAZ

&

#RIAARLIEPARERRYEN

&

#BcE R1 GEO/0/3 20, IR[EO IP bt

<R1>system-view

Enter system view, return user view with Ctrl+Z.
[R1]interface GigabitEthernet 0/0/3
[R1-GigabitEthernet0/0/3] ip address 10.0.123.1 24
[R1-GigabitEthernet0/0/3] quit

[R1]interface LoopBack O

[R1-LoopBack0] ip address 10.0.1.1 24
[R1-LoopBack0] quit

#BcE R2 GE0/0/4 0. A[EIO IP bk

<R2>system-view
Enter system view, return user view with Ctrl+Z.
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[R2]interface GigabitEthernet 0/0/4
[R2-GigabitEthernet0/0/4] ip address 10.0.123.2 24
[R2-GigabitEthernet0/0/4] quit

[R2]interface LoopBack 0

[R2-LoopBack0] ip address 10.0.2.2 24
[R2-LoopBack0] quit

#BcE R3 GE0/0/4 0. KEO IP bt

<R3>system-view

Enter system view, return user view with Ctrl+Z.
[R3]interface GigabitEthernet 0/0/4
[R3-GigabitEthernet0/0/4] ip address 10.0.123.3 24
[R3-GigabitEthernet0/0/4] quit

[R3]interface LoopBack 0

[R3-LoopBack0] ip address 10.0.3.3 24
[R3-LoopBack0] quit

#1E R1 LIGIEEE M

<R1>ping -c 1 10.0.123.2
PING 10.0.123.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.123.2: bytes=56 Sequence=1 ttl=255 time=2 ms

--- 10.0.123.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 2/2/2 ms

<R1>ping -c 1 10.0.123.3

PING 10.0.123.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.123.3: bytes=56 Sequence=1 ttl=255 time=2 ms

--- 10.0.123.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 2/2/2 ms

IR 2 FEHXIiE OSPF

#BEE R1. R2. R3 {9 OSPF Router ID 3 LoopbackO0 #[itbtlk, OSPF #Hi2E7 1
[R1]ospf 1 router-id 10.0.1.1

[R2]ospf 1 router-id 10.0.2.2

[R3]ospf 1 router-id 10.0.3.3

#7£ R1. R2, R3{YEELEEO. Loopback0 ;& OSPF

[R1]ospf 1
[R1-ospf-1]area 0
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[R1-ospf-1-area-0.0.0.0] network 10.0.123.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] network 10.0.1.1 0.0.0.0

[R2]ospf 1

[R2-ospf-1]area O

[R2-ospf-1-area-0.0.0.0] network 10.0.123.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0

[R3]ospf 1

[R3-ospf-1]area 0

[R3-ospf-1-area-0.0.0.0] network 10.0.123.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0

#AMRIEZEM, A& OSPFRIKIIAIE, (FAANAET, ZEEE N huawei”

[R1]ospf 1
[R1-ospf-1]area O
[R1-ospf-1-area-0.0.0.0] authentication-mode simple plain huawei

[R2]ospf 1
[R2-ospf-1]area 0
[R2-ospf-1-area-0.0.0.0] authentication-mode simple plain huawei

[R3]ospf 1
[R3-ospf-1]area 0
[R3-ospf-1-area-0.0.0.0] authentication-mode simple plain huawei

I 3 KB OSPF BiBER

#1GE R1. R2. R3 LAY OSPF PEEE
<R1>display ospf peer

OSPF Process 1 with Router ID 10.0.1.1
Neighbors

Area 0.0.0.0 interface 10.0.123.1(GigabitEthernet0/0/3)'s neighbors

Router ID: 10.0.2.2 Address: 10.0.123.2
State: Full Mode:Nbr is Master Priority: 1
DR:10.0.123.1 BDR: 10.0.123.2 MTU: 0
Dead timer due in 39 sec
Retrans timer interval: 5
Neighbor is up for 00:24:56
Authentication Sequence: [ 0]

Router ID: 10.0.3.3 Address: 10.0.123.3
State: Full Mode:Nbr is Slave Priority: 1
DR: 10.0.123.1 BDR: 10.0.123.2 MTU: 0
Dead timer due in 38 sec
Retrans timer interval: 5
Neighbor is up for 00:24:32
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Authentication Sequence: [ 0]

MIEIHEESRATEN R1 #1 R2. R3 ZEAIEpINEEL OSPF $BEX K.

<R2>display ospf peer

OSPF Process 1 with Router ID 10.0.2.2
Neighbors

Area 0.0.0.0 interface 10.0.123.2(GigabitEthernet0/0/4)'s neighbors
Router ID: 10.0.1.1 Address: 10.0.123.1

State: Full Mode:Nbr is Slave Priority: 1

DR: 10.0.123.1 BDR: 10.0.123.2 MTU: 0

Dead timer due in 34 sec

Retrans timer interval: 0

Neighbor is up for 00:27:10

Authentication Sequence: [ 0]

Router ID: 10.0.3.3 Address: 10.0.123.3
State: Full Mode:Nbr is Slave Priority: 1
DR: 10.0.123.1 BDR: 10.0.123.2 MTU: 0
Dead timer due in 36 sec
Retrans timer interval: 5
Neighbor is up for 00:26:50
Authentication Sequence: [ 0]

MEIHEESRATR] R2 71 R1. R3 ZIBIELMINEEIL OSPF SBEXR

<R3>display ospf peer

OSPF Process 1 with Router ID 10.0.3.3
Neighbors

Area 0.0.0.0 interface 10.0.123.3(GigabitEthernet0/0/4)'s neighbors
Router ID: 10.0.1.1 Address: 10.0.123.1

State: Full Mode:Nbr is Master Priority: 1

DR:10.0.123.1 BDR: 10.0.123.2 MTU: 0

Dead timer due in 31 sec

Retrans timer interval: 0

Neighbor is up for 00:28:06

Authentication Sequence: [ 0]

Router ID: 10.0.2.2 Address: 10.0.123.2
State: Full Mode:Nbr is Master Priority: 1
DR:10.0.123.1 BDR: 10.0.123.2 MTU: 0
Dead timer due in 34 sec
Retrans timer interval: 5
Neighbor is up for 00:28:09
Authentication Sequence: [ 0]

MEIHEESRATA] R3 1 R1. R2 Z[BIELmINEEIL OSPF BEXRK

#18 R1. R2. R3 A9 OSPF 8%
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[R1]display ospf routing

OSPF Process 1 with Router ID 10.0.1.1

Routing Tables

Routing for Network

Destination Cost
10.0.1.1/32 0
10.0.123.0/24 1
10.0.2.2/32 1
10.0.3.3/32 1

Total Nets: 4

Type NextHop
Stub 10.0.1.1

Transit 10.0.123.1
Stub 10.0.123.2
Stub 10.0.123.3

Intra Area: 4 Inter Area: 0 ASE: 0 NSSA: 0
MEHERTTH R1 2468153 E R2. R3 A9 Loopback0 #[#&H .

[R2]display ospf routing

OSPF Process 1 with Router ID 10.0.2.2

Routing Tables

Routing for Network

Destination Cost
10.0.2.2/32 0
10.0.123.0/24 1
10.0.1.1/32 1
10.0.3.3/32 1

Total Nets: 4

Type NextHop
Stub 10.0.2.2
Transit 10.0.123.2
Stub 10.0.123.1
Stub 10.0.123.3

Intra Area: 4 Inter Area: 0 ASE: 0 NSSA: 0
MEHEERATH R2 BEEAIIZEIE R1. R3 B9 Loopback0 #2M#&H .

[R3]display ospf routing

OSPF Process 1 with Router ID 3.3.3.3

Routing Tables

Routing for Network

Destination Cost
10.0.3.3/32 0
10.0.123.0/24 1
10.0.1.1/32 1
10.0.2.2/32 1
Total Nets: 4

Type NextHop
Stub 10.0.3.3
Transit 10.0.123.3
Stub 10.0.123.1
Stub 10.0.123.2

Intra Area: 4 Inter Area: 0 ASE: 0 NSSA: 0
Mg HEEERATH0 R3 ELMINESE R1. R2 B9 Loopback0 #EOEEH .

#HaEREIOZEREEHE
<R1>ping -c 1 -a 10.0.1.1 10.0.2.2

AdvRouter
10.0.1.1
10.0.1.1
10.0.2.2
10.0.3.3

AdvRouter
10.0.2.2
10.0.2.2
10.0.1.1
10.0.3.3

AdvRouter
10.03.3
10.0.3.3
10.0.1.1
10.0.2.2

Area
0.0.0.0

0.0.0.0
0.0.0.0
0.0.0.0

Area
0.0.0.0

0.0.0.0
0.0.0.0
0.0.0.0

Area
0.0.0.0

0.0.0.0
0.0.0.0
0.0.0.0
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PING 10.0.2.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.2.2: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.2.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

<R1>ping -c 1 -a 10.0.1.1 10.0.3.3
PING 10.0.3.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.3.3: bytes=56 Sequence=1 ttl=255 time=60 ms

--- 10.0.3.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss

round-trip min/avg/max = 60/60/60 ms
R1 LA Loopback0 Ot AENLXS R2. R3 AY Loopback0 O Z[EREEME

#7£ R1 &% OSPF LSDB
<R1>displayospflsdb

OSPFProcess 1 withRouter ID 10.0.1.1
Link State Database

Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 10.0.3.3 10.0.3.3 468 48 80000005 0
Router 10.0.2.2 10.0.2.2 472 48 80000008 0
Router 10.0.1.1 10.0.1.1 467 48 8000000D 0
Network 10.0.123.1 10.0.1.1 467 36 80000008 0

EXEBE—HAILAER 4 & LSA, B3 59 Type-1 LSA, 8IH R1. R2 F1R3 /=4, aJLU@iE
AdvRouter ¥z LSA 2HBEEHZEEMAY. SIS Type-2 LSA, 2H—1MEZAY DR

F=ER . X8, R1 2 10.0.123.0/24 iXMWERRY DR, FTLAZ Type-2 LSA BJ AdvRouter 73
10.0.1.1,

#8%F R1 F=ERY Type-1 LSA
[R1]display ospf lsdb router self-originate

OSPF Process 1 with Router ID 10.0.1.1
Area: 0.0.0.0
Link State Database

Type : Router

Ls id :10.0.1.1
Adv rtr: 10.0.1.1

Ls age :430

Len :48

Options: E
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seq# : 80000009

chksum : 0x8188

Link count: 2

* Link ID: 10.0.1.1
Data :255.255.255.255
Link Type: StubNet
Metric: 0
Priority : Medium

* Link ID :10.0.123.1
Data: 10.0.123.1
Link Type: TransNet
Metric : 1

MBI LA FIXEE LSA —HH#iR T 2 4 Link, 55— Link #8i*T Loopback #ZOFFEMN
E&, Link Type /9 StubNet, Link ID #0 Data 735I2i% Stub MEZAY IP HBUEFIFEES . 54
Link #A T = & EHSEAIEEEMER, Link Type J9 TransNet, ®JLAEZ! Link ID J3 DR #9300
#Biik: 10.0.123.1, Data J9ixMER_EZARHBIZRY IP #blik: 10.0.123.1,

#BE R1 F=4ERY Type-2 LSA
[R1]display ospf lsdb network self-originate

OSPF Process 1 with Router ID 10.0.1.1
Area: 0.0.0.0
Link State Database

Type : Network
Lsid :10.0.123.1
Adv rtr: 10.0.1.1

Ls age :1662
Len :36
Options: E

seg# : 80000005

chksum : 0x3d58

Net mask : 255.255.255.0

Priority: Low
Attached Router 10.0.1.1
Attached Router 10.0.2.2
Attached Router 10.0.3.3

NS ERLAEZ Type-2 LSA Hf Attached Router #iA T DR FREMERHISBBIEE

$£I 4 FE OSPF PEXREVITIZ

ZBIEE OSPF $REEERIEILAEZRI DR 73 10.0.123.1, X SIRIE DR &z ENH THUNAY LS
RHA—E, £ OSPF 1, DR AUEZHIES S, BIMLEATF7E DR o BDR BT, FriFdAMILEHY
IRESERAEIEH DR B BDR IR . HTEACE OSPF R hR BB EIRFFERIGEE,
BIRESHLEAHAY DR AEBEIRNRE .
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AUERTLAKA R1. R2. R3 RIEEXE, F{EF debugging ospf 1 event %R OSPF ¢BfEX
ZEVNEAREDE, 2ZERERNEHIIF R, R2. R3IWEO, Bid debug MHEEREE
DR. BDR RUEZIIE

#EA R, R2. R3IEREO

[R1] interface GigabitEthernet0/0/3
[R1-GigabitEthernet0/0/3] shutdown

[R2] interface GigabitEthernet0/0/4
[R2-GigabitEthernet0/0/4] shutdown

[R3] interface GigabitEthernet0/0/4
[R3-GigabitEthernet0/0/4] shutdown

#¥TFF R1. R2. R3 Ry debug INEELARFFE debug ospf event

<R1>terminal debugging

Info: Current terminal debugging is on.
<R1>terminal monitor

<R1>debugging ospf 1 event

R2. R3tHEIRIE, FHBEE,

#EFFFTFF R1. R2. R3 B9EE EO

[R1] interface GigabitEthernet0/0/3
[R1-GigabitEthernet0/0/3] undo shutdown

[R2] interface GigabitEthernet0/0/4
[R2-GigabitEthernet0/0/4] undo shutdown

[R2] interface GigabitEthernet0/0/4
[R2-GigabitEthernet0/0/4] undo shutdown

#1E R3 LR debug HiH(ER
May 22 2020 14:32:25-08:00 R3 %%01PHY/1/PHY (1) [20]:

May 22 2020 14:32:25-08:00 R3 %%01IFNET/4/LINK_STATE(l)[21]:The line protocol IP on the interface
GigabitEthernet0/0/4 has entered the UP state.
May 22 2020 14:32:25.650.5-08:00 R3 RM/6/RMDEBUG:
FilelD: 0x7017802c Line: 1281 Level: 0x20
OSPF 1: Intf 10.0.123.3 Rev InterfaceUp State Down -> Waiting.
May 22 2020 14:32:25.650.6-08:00 R3 RM/6/RMDEBUG:
FilelD: 0x7017802c Line: 1395 Level: 0x20
OSPF 1 Send Hello Interface Up on 10.0.123.3
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May 22 2020 14:32:29-08:00 R3 DS/4/DATASYNC_CFGCHANGE:OID 1.3.6.1.4.1.2011.5.25.191.3.1
configurations have been changed. The current change number is 20, the change loop count is 0, and
the maximum number of records is 4095.
May 22 2020 14:33:06-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[22]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.2, NeighborEvent=HelloReceived,
NeighborPreviousState=Down, NeighborCurrentState=Init)
May 22 2020 14:33:06.320.2-08:00 R3 RM/6/RMDEBUG:

FilelD: 0x7017802d Line: 1119 Level: 0x20

OSPF 1: Nbr 10.0.123.2 Rcv HelloReceived State Down -> Init.
May 22 2020 14:33:08.390.1-08:00 R3 RM/6/RMDEBUG:

FilelD: 0x7017802c Line: 2061 Level: 0x20

OSPF 1 Send Hello Interface State Changed on 10.0.123.3
May 22 2020 14:33:08.390.2-08:00 R3 RM/6/RMDEBUG:

FilelD: 0x7017802c Line: 2072 Level: 0x20

May 22 2020 14:33:08-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[23]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.2, NeighborEvent=2WayReceived,
NeighborPreviousState=Init, NeighborCurrentState=ExStart)
May 22 2020 14:33:08-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[24]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.2, NeighborEvent=NegotiationDone,
NeighborPreviousState=ExStart, NeighborCurrentState=Exchange)
May 22 2020 14:33:08.480.1-08:00 R3 RM/6/RMDEBUG:
FilelD: 0x7017802d Line: 1715 Level: 0x20
OSPF 1: Nbr 10.0.123.2 Rcv 2WayReceived State Init -> ExStart.
May 22 2020 14:33:08.530.1-08:00 R3 RM/6/RMDEBUG:
FileID: 0x7017802d Line: 1828 Level: 0x20
OSPF 1: Nbr 10.0.123.2 Rcv NegotiationDone State ExStart -> Exchange.
May 22 2020 14:33:08-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[25]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.2, NeighborEvent=ExchangeDone,
NeighborPreviousState=Exchange, NeighborCurrentState=Loading)
May 22 2020 14:33:08-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[26]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.2, NeighborEvent=LoadingDone,
NeighborPreviousState=Loading, NeighborCurrentState=Full)
May 22 2020 14:33:08.590.3-08:00 R3 RM/6/RMDEBUG:
FileID: 0x7017802d Line: 1940 Level: 0x20
OSPF 1: Nbr 10.0.123.2 Rcv ExchangeDone State Exchange -> Loading.
May 22 2020 14:33:08.590.4-08:00 R3 RM/6/RMDEBUG:
FilelD: 0x7017802d Line: 2339 Level: 0x20
OSPF 1: Nbr 10.0.123.2 Rcv LoadingDone State Loading -> Full.
May 22 2020 14:33:10-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[27]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.1, NeighborEvent=HelloReceived,
NeighborPreviousState=Down, NeighborCurrentState=Init)
May 22 2020 14:33:10-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[28]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.1, NeighborEvent=2WayReceived,
NeighborPreviousState=Init, NeighborCurrentState=ExStart)
May 22 2020 14:33:10-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[29]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.1, NeighborEvent=NegotiationDone,
NeighborPreviousState=ExStart, NeighborCurrentState=Exchange)
May 22 2020 14:33:10.340.1-08:00 R3 RM/6/RMDEBUG:
FileID: 0x7017802d Line: 1119 Level: 0x20
OSPF 1: Nbr 10.0.123.1 Rcv HelloReceived State Down -> Init.
May 22 2020 14:33:10.340.2-08:00 R3 RM/6/RMDEBUG:
FileID: 0x7017802d Line: 1715 Level: 0x20
OSPF 1: Nbr 10.0.123.1 Rcv 2WayReceived State Init -> ExStart.
May 22 2020 14:33:10.420.1-08:00 R3 RM/6/RMDEBUG:
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FilelD: 0x7017802d Line: 1828 Level: 0x20
OSPF 1: Nbr 10.0.123.1 Rcv NegotiationDone State ExStart -> Exchange.

May 22 2020 14:33:10-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[30]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.1, NeighborEvent=ExchangeDone,
NeighborPreviousState=Exchange, NeighborCurrentState=Loading)
May 22 2020 14:33:10-08:00 R3 %%010SPF/4/NBR_CHANGE_E(l)[31]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.1, NeighborEvent=LoadingDone,
NeighborPreviousState=Loading, NeighborCurrentState=Full)
May 22 2020 14:33:10.460.3-08:00 R3 RM/6/RMDEBUG:

FilelD: 0x7017802d Line: 1940 Level: 0x20

OSPF 1: Nbr 10.0.123.1 Rcv ExchangeDone State Exchange -> Loading.
May 22 2020 14:33:10.460.4-08:00 R3 RM/6/RMDEBUG:

FilelD: 0x7017802d Line: 2339 Level: 0x20

OSPF 1: Nbr 10.0.123.1 Rcv LoadingDone State Loading -> Full.

£/ FEAYEED OSPF Y, MEIEEEFELAERI R3 BA DR,

#&%& R2 1Y debug HIHES

May 22 2020 14:32:29-08:00 R2 DS/4/DATASYNC_CFGCHANGE:OID 1.3.6.1.4.1.2011.5.25.191.3.1
configurations have been changed. The current change number is 15, the change loop count is 0, and
the maximum number of records is 4095.
May 22 2020 14:32:29-08:00 R2 %%01PHY/1/PHY(l)[18]: GigabitEthernet0/0/4: change status to up
May 22 2020 14:32:29-08:00 R2 %%01IFNET/4/LINK_STATE(l)[19]:The line protocol IP on the interface
GigabitEthernet0/0/4 has entered the UP state.
May 22 2020 14:32:29.760.5-08:00 R2 RM/6/RMDEBUG:

FileID: 0x7017802c Line: 1281 Level: 0x20

OSPF 1: Intf 10.0.123.2 Rev InterfaceUp State Down -> Waiting.
May 22 2020 14:32:29.760.6-08:00 R2 RM/6/RMDEBUG:

FileID: 0x7017802c Line: 1395 Level: 0x20

OSPF 1 Send Hello Interface Up on 10.0.123.2
May 22 2020 14:33:06.310.1-08:00 R2 RM/6/RMDEBUG:

FileID: 0x7017802c Line: 2061 Level: 0x20

OSPF 1 Send Hello Interface State Changed on 10.0.123.2
May 22 2020 14:33:06.310.2-08:00 R2 RM/6/RMDEBUG:

FileID: 0x7017802c Line: 2072 Level: 0x20

May 22 2020 14:33:08-08:00 R2 %%010SPF/4/NBR_CHANGE_E(1)[20]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.3, NeighborEvent=HelloReceived,
NeighborPreviousState=Down, NeighborCurrentState=Init)
May 22 2020 14:33:08-08:00 R2 %%010SPF/4/NBR_CHANGE_E(1)[21]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.3, NeighborEvent=2WayReceived,
NeighborPreviousState=Init, NeighborCurrentState=ExStart)
May 22 2020 14:33:08-08:00 R2 %%010SPF/4/NBR_CHANGE_E(l)[22]:Neighbor changes event: neighbor
status changed. (Processld=1, NeighborAddress=10.0.123.3, NeighborEvent=NegotiationDone,
NeighborPreviousState=ExStart, NeighborCurrentState=Exchange)
May 22 2020 14:33:08.420.1-08:00 R2 RM/6/RMDEBUG:

FilelD: 0x7017802d Line: 1119 Level: 0x20

OSPF 1: Nbr 10.0.123.3 Rcv HelloReceived State Down -> Init.
May 22 2020 14:33:08.420.2-08:00 R2 RM/6/RMDEBUG:

FilelD: 0x7017802d Line: 1715 Level: 0x20

OSPF 1: Nbr 10.0.123.3 Rcv 2WayReceived State Init -> ExStart.
May 22 2020 14:33:08.420.3-08:00 R2 RM/6/RMDEBUG:

FilelD: 0x7017802c Line: 2501 Level: 0x20
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NS RHaILAEE R2 pJ9 7 BDR

S$IE 5 BLE OSPF iZORYMLZ ST

#7£ R1 _£E&F OSPF BRHZEHHAY R2. R3 AY Loopback0 1E#EH
<R1>display ospf routing 10.0.2.2

OSPF Process 1 with Router ID 10.0.1.1

Destination :

AdverRouter : 10.0.2.2 Area :0.0.0.0

Cost 01 Type : Stub

NextHop :10.0.123.2 Interface : GigabitEthernet0/0/3
Priority : Medium Age : 00h09mMO02s

<R1>display ospf routing 10.0.3.3

OSPF Process 1 with Router ID 10.0.1.1

Destination :

AdverRouter : 10.0.3.3 Area :0.0.0.0

Cost 01 Type : Stub

NextHop :10.0.123.3 Interface : GigabitEthernet0/0/3
Priority : Medium Age : 00h09m13s

BJLAEE Loopback0 2 REAAYRERS S 32 i, MAESERRAY 24 {7,

#LA R2 F9f5lE&5F OSPF |9 Type-1 LSA
<R2>display ospf lsdb router 10.0.2.2

OSPF Process 1 with Router ID 10.0.2.2
Area: 0.0.0.0
Link State Database

Type : Router
Ls id :10.0.2.2
Adv rtr  :10.0.2.2
Ls age : 1528

Len 148
Options : E

seq# : 80000020
chksum : 0x9653
Link count: 2

Link Type: StubNet
Metric: 0
Priority : Medium

* Link ID: 10.0.123.3
Data :10.0.123.2
Link Type: TransNet
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Metric : 1
AILAEZRI R2 E%TF Loopback0 #Z /Y LSA BBE L2454 18i8 4 32 iz, OSPFIZ Loopback
OWMA— 1 KIEME, BizNMEPRRIEEE— TR, FTiSizZEOLhrEcERNIMNEZEIEE
Z /{37, OSPF 7E Type-1 LSA fsiAiXMEORT, &BLAEM, ( 32 IMEER ) Izt TE
H

X7F OSPF 1 Loopback #ZiFHEEFE R LAER RFC 2328 Section 9.1,

#1E3 R2 Loopback0 #ZORIMLZSERY

[R2]interface LoopBack O
[R2-LoopBack0] ospf network-type broadcast

1% Loopback #ZORIMLEERUEK A Broadcast, OSPF TEAMIXMEOMINKZSERT, &fF
FEOESSRE ( A5 R2 B9 Loopback0 #EOBESCHIBIKE R 24 i ) #1745

#7£ R1 _EBIREE OSPF EEHZFE R2 A9 Loopback0 #2[E&H
<R1>display ospf routing 10.0.2.2

OSPF Process 1 with Router ID 10.0.1.1

Destination : 10.0.2.0

AdverRouter : 10.0.2.2 Area :0.0.0.0

Cost 01 Type : Stub

NextHop :10.0.123.2 Interface : GigabitEthernet0/0/3
Priority : Low Age : 00h04m10s

NEHER PR LABRIRBAIEIEBESRTN 24 (U,

LI 6 (23 OSPF $20/Y Cost &

#7£ R1 _£&F OSPF I8EIZEHAY R3 Loopback0 A
<R1>display ospf routing 10.0.3.3

OSPF Process 1 with Router ID 10.0.1.1

Destination : 10.0.3.3/32

AdverRouter : 10.0.3.3 Area :0.0.0.0

Type : Stub
NextHop :10.0.123.3 Interface : GigabitEthernet0/0/3
Priority : Medium Age : 00h46m56s

N ER A LAERIE Cost B 1.

#1E R1 B9 GE0/0/3 $2[0 OSPF Cost {89 20, {&24 R3 #Y GE0/0/4 ##[0 OSPF Cost {&J3 10

[R1]interface GigabitEthernet0/0/3
[R1-GigabitEthernet0/0/3] ospf cost 20

[R3]interface GigabitEthernet0/0/4
[R3-GigabitEthernet0/0/4] ospf cost 10
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#1£ R1 _EEHEE OSPF BREZAY R2 Loopback0 #E&EH
<R1>display ospf routing 10.0.2.2

OSPF Process 1 with Router ID 10.0.1.1

Destination : 10.0.2.0/24

AdverRouter : 10.0.2.2 Area :0.0.0.0

Type : Stub
NextHop :10.0.123.2 Interface : GigabitEthernet0/0/3
Priority : Low Age : 00h04m19s

NEHEE A LIERIE Cost (B9 20,

#7E R3 _E&F OSPF I8EIZEHHAY R1 Loopback0 #Z[EH
<R3>display ospf routing 10.0.1.1

OSPF Process 1 with Router ID 10.0.3.3

Destination : 10.0.1.1/32

AdverRouter : 10.0.1.1 Area :0.0.0.0

Type : Stub
NextHop :10.0.123.1 Interface : GigabitEthernet0/0/4
Priority : Medium Age : 00h06MO07s

N ER A LIEEIE Cost (B9 10,

IR 7 HLE OSPF #Y Silent-Interface

#45 R1 BY GE0/0/3 #EOBLE R Silent-linterface

[R1]ospf 1
[R1-ospf-1] silent-interface GigabitEthernet 0/0/3

#&5%& R1 (9 OSPF BEZE
<R1>display ospf peer

OSPF Process 1 with Router ID 10.0.1.1

EeE BEXIEOA Silent-Interface Zf5, FABMZIZEOAIX. EW hello IR, BEEEIFXER

RISBREIERK .

#8F R1 A9 OSPF #00 GEO0/0/3 RYER
<R1>display ospf interface GigabitEthernet 0/0/3

OSPF Process 1 with Router ID 10.0.1.1
Interfaces

Interface: 10.0.123.1 (GigabitEthernet0/0/3)



S

S
HUAWEI HCIP-Datacom-Core Technology SCi& it 521

Cost: 20 State: DR Type: Broadcast MTU: 1500
Priority: 1

Designated Router: 10.0.123.1

Backup Designated Router: 0.0.0.0

Timers: Hello 10 , Dead 40, Poll 120, Retransmit 5, Transmit Delay 1

M HE BT UERZEOFISE S Silent-Interface, ABETZEE hello #R3Z,

#MB% R1 L Silent-Interface Bt&

i

#45 R2. R3 A9 Loopback0 EZ& 7 Silent-Interface

[R2]ospf 1
[R2-0spf-1] silent-interface LoopBack 0

[R3]ospf 1
[R3-0spf-1] silent-interface LoopBack 0

#1£ R1 E&F OSPF IEH%
<R1>display ospf routing

OSPF Process 1 with Router ID 10.0.1.1
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.1.1/32 0 Stub 10.0.1.1 10.0.1.1 0.0.0.0
10.0.123.0/24 20 Transit 10.0.123.1 10.0.1.1 0.0.0.0

Total Nets: 4
Intra Area: 4 Inter Area: 0 ASE: 0 NSSA: 0

AILAEZI R2. R3 Loopback0 1O HKIAEE

1.1.3 &
PHTESEFRRIMEE S, WLz OnTLAECE A Silent-Interface?

114 ESE

R1 IFBHEE

#

sysname R1

#

interface GigabitEthernet0/0/3
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ip address 10.0.123.1 255.255.255.0
ospf cost 20
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.0
#
ospf 1 router-id 10.0.1.1
area 0.0.0.0
authentication-mode simple plain huawei
network 10.0.123.1 0.0.0.0
network 10.0.1.1 0.0.0.0
#
return

R2 IZEBEE

#
sysname R2
#
interface GigabitEthernet0/0/4
ip address 10.0.123.2 255.255.255.0
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.2.2
silent-interface LoopBack0
area 0.0.0.0
authentication-mode simple plain huawei
network 10.0.123.2 0.0.0.0
network 10.0.2.2 0.0.0.0
#
return

R3IREECE

#
sysname R3
#
interface GigabitEthernet0/0/4
ip address 10.0.123.3 255.255.255.0
ospf cost 10
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.0
#
ospf 1 router-id 10.0.3.3
silent-interface LoopBack0
area 0.0.0.0
authentication-mode simple plain huawei
network 10.0.3.3 0.0.0.0
network 10.0.123.3 0.0.0.0
user-interface vty 16 20
#
Return
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1.2 OSPF Z[X1;

1.2.1 SEEGN4R

1.2.1.1 23 B¥r

e SCHIFENIETE OSPF Router ID

e LIl OSPF BXIFGFELE

e [FBF OSPF XigzEEiC B E LA

e |#HBA OSPF &ETENEERIE

e |#BA OSPF SINIIMEBERERRIBCE T IE

e [FBF OSPF 5| \RISMEBESERATIHITERRIC 28I E

e [FBF[D OSPF S| NREIEHRIGE

o [HEBAXY OSPF A& LIRS CRANESTTIE
1.2.1.2 -SEIGZHMINA

R2 GEo/o/1 Geojo/1 R4| Geojo2 Geo/o/3 RS LoopbackD: 10.0.5.5/24

|_ ® 10.0.24.2/24 10.0.24.4}24"3‘10.0.45.4,'24 10.0.45.5,'24 Loopback1: 10.5.0.1/24
ad

Loopback2: 10.5.1.1/24

Loopback1: 10.2.0.1/24
Loopback2: 10.2.1.1/24

GEO/O/4——
10.0.123.2/24

GE0/0/2

GE0/0/3 GE0/0/4 Loopback0: 10.0.3.3/24~
Loopback1: 10.3.0.1/24
10.0.123.3/24 Loopback2: 10.3.1.1/24

.C GEO0/0/3 GE0/0/1 32
| 10.0.123.1/24

R1 S1 R3
E]1-2 OSPF X1
BEEO. P BN FERTR, FrER&EII6U# Loopback0, H IP #blit)9 10.0.x.x/24, Hep
X NEERS -
R1. R3BYFAB#EOLIR R2 B9 GE0/0/4 #[/&F OSPF X1z 2, R2. R4 BY Loopback0 [

NEBEORETF OSPF X1 0, R4, R5 AIERLEO. R5 A9 Loopback0. 1. 2 #E[OEF OSPF
X1 1,

R2 E8l#2 Loopbackl. 2 EZARTFEIUIMBMER o
1213 LHRE=
TEABNNEEER ., IEATINEHFERA AR IBHZE, HAF R2 71 R4 EREIEED,

R1. R3. RS EAEDER. BATMILEHHERA, AT LSARIZ, (Rt T SXEH
OSPF,

7 RIS EEAY Router-1D, {RECEIZZ{FREEAIMIHES Router ID,
N7 (FERASH TR ANNERES, (FMEXIGANLREE 7Bl .
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R1 BRHS5IEREE Internet, (RBEERE—SFHEIEH, 5IAZE OSPF Xig;, LAETF OSPF X

I RYFRE S R eRERENE A 51E) Internet,

[ERY OSPF EEHER XS T NERSMFISMERISH, {R2 T OSPF BRHIEERIATERIER,

LAB R B TERIXURS

OSPF HR4SFEIRHR(E EHE EERFEIA BIIMESIRIPTE SR UNMERTRINEEIRY
MR EREHEREROTRESETRHITINES . SEHE(ES 100Mbps, £
PR EERIAESY 1000Mbps, MESEEBREEL, FRLABMELIAMIZEOMFIELAKMZEOR

OSPF AAIME 1. AT REBHEEX DXL, REXSETEES 10Gbps,

1.2.2 SE5{ESS

1.2.2.1 (F55 2]

25 P HHECE .

REEMIRIECE OSPF Xig,

Q8 OSPF BCELR, 198 OSPF PEXFIRE, £ ABR _EEF OSPF LSDB,
7£ ABR. ASBR LECEIRHICE, E/AXIEE. JMEEERHE=Z.

&2 OSPF HI&E T T(E.

£ OSPF FA5| N\TAEEEH

&84 OSPF 1M 1ZEREERFNIG S ME HAYER S BRI SELR o

1.2.2.2 {(FZE1E

£ 1 HEHEO. REO IP tltFE S

—_

N o U M W N

HRTEaE
B o

#RAPLPARERAED

i

#ECE R1 AY GEO/0/3 #0. R[EIN IP ik

[R1]interface GigabitEthernet0/0/3
[R1-GigabitEthernet0/0/3] ip address 10.0.123.1 24
[R1-GigabitEthernet0/0/3] quit

[R1]interface LoopBack 0O

[R1-LoopBack0] ip address 10.0.1.1 24
[R1-LoopBack0] quit

#Bi2E R2 BY GE0/0/4. GEO0/0/1 ##0O. IO IP ttkht

[R2]interface GigabitEthernet0/0/4
[R2-GigabitEthernet0/0/4] ip address 10.0.123.2 24



S

HUAWEI

HCIP-Datacom-Core Technology SE3& 3

5825

[R2-GigabitEthernet0/0/4] quit

[R2] interface GigabitEthernet0/0/1
[R2-GigabitEthernet0/0/1] ip address 10.0.24.2 24
[R2-GigabitEthernet0/0/1] quit

[R2]interface LoopBack 0

[R2-LoopBack0] ip address 10.0.2.2 24
[R2-LoopBack0] quit

[R2]interface LoopBack1

[R2-LoopBack1] ip address 10.2.0.1 255.255.255.0
[R2-LoopBack1] quit

[R2]interface LoopBack2

[R2-LoopBack?2] ip address 10.2.1.1 255.255.255.0
[R2-LoopBack2] quit

#ECE R3 RY GEO/0/4 #01. IAEIM IP bk

[R3]interface GigabitEthernet0/0/4
[R3-GigabitEthernet0/0/4] ip address 10.0.123.3 24
[R3-GigabitEthernet0/0/4] quit
[R3]interface LoopBack 0
[R3-LoopBack0] ip address 10.0.3.3 24
[R3-LoopBack0] quit

[R3]interface LoopBack 1
[R3-LoopBack1] ip address 10.3.0.1 24
[R3-LoopBack1] quit

[R3]interface LoopBack 2
[R3-LoopBack2] ip address 10.3.1.1 24
[R3-LoopBack2] quit

#BcE R4 B9 GEO/0/1. GEO0/0/2 #2O0LARIAEIN IP Hbiik

[R4]interface GigabitEthernet0/0/1
[R4-GigabitEthernet0/0/1] ip address 10.0.24.4 24
[R4-GigabitEthernet0/0/1] quit

[R4]interface GigabitEthernet0/0/2
[R4-GigabitEthernet0/0/2] ip address 10.0.45.4 24
[R4-GigabitEthernet0/0/2] quit

[R4]interface LoopBack O

[R4-LoopBack0] ip address 10.0.4.4 24
[R4-LoopBack0] quit

#ECE R5 AY GEO/0/3 #0. IR[EIN IP ihik

[R5]interface GigabitEthernet0/0/3
[R5-GigabitEthernet0/0/3] ip address 10.0.45.5 24
[R5-GigabitEthernet0/0/3] quit
[R5]interface LoopBack O
[R5-LoopBack0] ip address 10.0.5.5 24
[R5-LoopBack0] quit

[R5]interface LoopBack 1
[R5-LoopBack1] ip address 10.5.0.1 24
[R5-LoopBack1] quit

[R5]int LoopBack 2

[R5-LoopBack2] ip address 10.5.1.1 24
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[R5-LoopBack2] quit

#1£ R2 F#MI5 R1. R3. R4 BEELHHNEB L

<R2>ping -c 1 10.0.123.1
PING 10.0.123.1: 56 data bytes, press CTRL_C to break
Reply from 10.0.123.1: bytes=56 Sequence=1 ttl=255 time=70 ms

--- 10.0.123.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 70/70/70 ms

<R2>ping -c 1 10.0.123.3
PING 10.0.123.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.123.3: bytes=56 Sequence=1 ttl=255 time=110 ms

--- 10.0.123.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 110/110/110 ms

<R2>ping -c 1 10.0.24.4
PING 10.0.24.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.24.4: bytes=56 Sequence=1 ttl=255 time=40 ms

--- 10.0.24.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 40/40/40 ms

#7E R4 LSS RS BB BAMELHEE M

<R4>ping -c 1 10.0.45.5
PING 10.0.45.5: 56 data bytes, press CTRL_C to break
Reply from 10.0.45.5: bytes=56 Sequence=1 ttl=255 time=80 ms

--- 10.0.45.5 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

IR 2 FBESXi OSPF

#7E R1 LFECE OSPF, £ GE0/0/3 £, Loopback0 $E[1i#5E OSPF, ERHER Loopback0

EORIMERZEEY S Broadcast

[R1]ospf 1 router-id 10.0.1.1
[R1-ospf-1]area 2
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[R1-ospf-1-area-0.0.0.2] network 10.0.123.1 0.0.0.0
[R1-ospf-1-area-0.0.0.2] network 10.0.1.1 0.0.0.0
[R1-ospf-1-area-0.0.0.2] quit

[R1-ospf-1]quit

[R1]interface LoopBack 0O

[R1-LoopBack0] ospf network-type broadcast
[R1-LoopBack0] quit

#7£ R2 LFE2E OSPF, 7£ GE0/0/1. GEO/0/4. Loopback0 #[_Ei#;& OSPF, EIAHE
Loopback0 #Z[AIMZZ3EEY /g Broadcast

[R2]ospf 1 router-id 10.0.2.2

[R2-ospf-1]area 0

[R2-ospf-1-area-0.0.0.0] network 10.0.24.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] quit

[R2-ospf-1]area 2

[R2-ospf-1-area-0.0.0.2] network 10.0.123.2 0.0.0.0
[R2-ospf-1-area-0.0.0.2] quit

[R2-ospf-1]quit

[R2]interface LoopBack 0

[R2-LoopBack0] ospf network-type broadcast
[R2-LoopBack0] quit

#1£ R3 £ACE OSPF, 1 GE0/0/4. LoopbackO. Loopbackl. Loopback2 [ L&
OSPF, [ERHEM Loopback0. 1. 2 EORIMLEZEELJ9 Broadcast

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-1]area 2

[R3-ospf-1-area-0.0.0.2] network 10.0.123.3 0.0.0.0
[R3-ospf-1-area-0.0.0.2] network 10.0.3.3 0.0.0.0
[R3-ospf-1-area-0.0.0.2] network 10.3.0.1 0.0.0.0
[R3-ospf-1-area-0.0.0.2] network 10.3.1.1 0.0.0.0
[R3-ospf-1-area-0.0.0.2] quit

[R3-ospf-1]quit

[R3]interface LoopBack 0

[R3-LoopBack0] ospf network-type broadcast
[R3-LoopBack0] quit

[R3]interface LoopBack 1

[R3-LoopBack1] ospf network-type broadcast
[R3-LoopBack1] quit

[R3]interface LoopBack 2

[R3-LoopBack2] ospf network-type broadcast
[R3-LoopBack2] quit

#7£ R4 LFEZE OSPF, 7£ GE0/0/2. GEO/0/1. Loopback0 [ L& OSPF, EIAHME
Loopback0 #Z[ORIMZEELH Broadcast

[R4]ospf 1 router-id 10.0.4.4

[R4-ospf-1]area O

[R4-ospf-1-area-0.0.0.0] network 10.0.24.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] quit
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[R4-ospf-1]area 1

[R4-ospf-1-area-0.0.0.1] network 10.0.45.4 0.0.0.0
[R4-ospf-1-area-0.0.0.1] quit

[R4-ospf-1]quit

[R4]interface LoopBack 0O

[R4-LoopBack0] ospf network-type broadcast
[R4-LoopBack0] quit

#1E£ R5 EACE OSPF, 1£ GE0/0/3. LoopbackO. Loopbackl. Loopback2 [ L&
OSPF, [EAHEEZ Loopback0. 1. 2 #ZMOAIMLESEELYT Broadcast

[R5]ospf 1 router-id 10.0.5.5

[R5-ospf-1]area 1

[R5-ospf-1-area-0.0.0.1] network 10.0.5.5 0.0.0.0
[R5-ospf-1-area-0.0.0.1] network 10.5.0.1 0.0.0.0
[R5-ospf-1-area-0.0.0.1] network 10.5.1.1 0.0.0.0
[R5-0spf-1-area-0.0.0.1] network 10.0.45.5 0.0.0.0
[R5-0spf-1-area-0.0.0.1] quit

[R5-ospf-1]quit

[R5]interface LoopBack 0O

[R5-LoopBack0] ospf network-type broadcast
[R5-LoopBack0] quit

[R5]interface LoopBack 1

[R5-LoopBack1] ospf network-type broadcast
[R5-LoopBack1] quit

[R5]interface LoopBack 2

[R5-LoopBack2] ospf network-type broadcast
[R5-LoopBack2] quit

£IR 3 (B OSPF RLBER
#1E R2 _L#8E OSPF PEXZHMEER

<R2>display ospf peer brief

OSPF Process 1 with Router ID 10.0.2.2
Peer Statistic Information

Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/1 10.04.4 Full
0.0.0.2 GigabitEthernet0/0/4 10.0.1.1 Full
0.0.0.2 GigabitEthernet0/0/4 10.0.3.3 Full

#1E RS _EEMBEXFAMRESEF] OSPF BEHZE
<R5>display ospf peer brief

OSPF Process 1 with Router ID 10.0.5.5

Peer Statistic Information
Area Id Interface Neighbor id State
0.0.0.1 GigabitEthernet0/0/3 10.04.4 Full

<R5>display ospf routing
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OSPF Process 1 with Router ID 10.0.5.5
Routing Tables

Routing for Network

Destination Cost Type
10.0.5.0/24 0 Stub
10.0.45.0/24 1 Transit
10.5.0.0/24 0 Stub
10.5.1.0/24 0 Stub
10.0.1.0/24 3 Inter-area
10.0.2.0/24 2 Inter-area
10.0.3.0/24 3 Inter-area
10.0.4.0/24 1 Inter-area
10.0.24.0/24 2 Inter-area
10.0.123.0/24 3 Inter-area
10.3.0.0/24 3 Inter-area
10.3.1.0/24 3 Inter-area

Total Nets: 12

Intra Area: 4

#1E R2 £&Z& OSPF LSDB

<R2>display

ospflsdb

NextHop
10.0.5.5
10.0.45.5
10.5.0.1
10.5.1.1
10.0.45.4
10.0.45.4
10.0.45.4
10.0.45.4
10.045.4
10.045.4
10.0.45.4
10.0.45.4

Inter Area: 8 ASE: 0 NSSA: 0

OSPFProcess 1 withRouter ID 10.0.2.2

Link State Database
Area: 0.0.0.0
Type LinkState ID
Router 10.04.4
Router 10.0.2.2
Network  10.0.24.4
Sum-Net 10.3.1.0
Sum-Net 10.3.0.0
Sum-Net 10.5.1.0
Sum-Net 10.0.3.0
Sum-Net 10.5.0.0
Sum-Net 10.0.1.0
Sum-Net 10.0.5.0
Sum-Net 10.0.45.0
Sum-Net 10.0.123.0
Area: 0.0.0.2
Type LinkState ID
Router 10.0.3.3
Router 10.0.2.2
Router 10.0.1.1
Network  10.0.123.3
Sum-Net 10.0.24.0
Sum-Net 10.5.1.0
Sum-Net 10.5.0.0
Sum-Net 10.0.2.0
Sum-Net 10.0.5.0

AdvRouter
10.0.4.4
10.0.2.2
10.04.4
10.0.2.2
10.0.2.2
10.0.4.4
10.0.2.2
10.0.4.4
10.0.2.2
10.0.4.4
10.04.4
10.0.2.2

AdvRouter
10.0.3.3
10.0.2.2
10.0.1.1
10.0.3.3
10.0.2.2
10.0.2.2
10.0.2.2
10.0.2.2
10.0.2.2

AdvRouter
10.0.5.5
10.0.5.5
10.0.5.5
10.0.5.5

10.04.4
10.04.4
10.04.4
10.04.4
10.04.4
10.04.4
10.04.4
10.04.4

Age Len Sequence

54
54
54
1332
1332
259
1332
268
244
278
500
45

Age
247
247
246

247

45

45

45

45

45

48
48
32
28
28
28
28
28
28
28
28
28

Len
72
36
48
36
28
28
28
28
28

8000000B
80000008
80000003
80000001
80000001
80000002
80000001
80000002
80000001
80000002
80000002
80000002

Sequence
80000017
80000008
80000008

80000006

80000002
80000002
80000002
80000002
80000002

Area
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1
0.0.0.1

Metric
0
0
0

_ e

Metric
0
1
1

- O

N ONNDN
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Sum-Net  10.0.4.0 10.0.2.2 45
Sum-Net  10.0.45.0 10.0.2.2 45

EIR A FRE OSPF (Xigjja). SMERRgECE

#7£ R2. R4 LEF OSPF IRHE
<R2>display ospf routing

OSPF Process 1 with Router ID 10.0.2.2
Routing Tables

Routing for Network

Destination Cost Type NextHop
10.0.2.0/24 0 Stub 10.0.2.2
10.0.24.0/24 1 Transit 10.0.24.2
10.0.123.0/24 1 Transit 10.0.123.2
10.0.1.0/24 1 Stub 10.0.123.1
10.0.3.0/24 1 Stub 10.0.123.3
10.0.4.0/24 1 Stub 10.0.24.4
10.0.5.0/24 2 Inter-area  10.0.24.4
10.0.45.0/24 2 Inter-area  10.0.24.4
10.3.0.0/24 1 Stub 10.0.123.3
10.3.1.0/24 1 Stub 10.0.123.3

Total Nets: 12
<R4>display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network

Destination Cost Type NextHop
10.0.4.0/24 0 Stub 10.04.4
10.0.24.0/24 1 Transit 10.0.24.4
10.0.45.0/24 1 Transit 10.0454
10.0.1.0/24 2 Inter-area  10.0.24.2
10.0.2.0/24 1 Stub 10.0.24.2
10.0.3.0/24 2 Inter-area  10.0.24.2
10.0.5.0/24 1 Stub 10.0.45.5
10.0.123.0/24 2 Inter-area  10.0.24.2
10.5.0.0/24 1 Stub 10.0.45.5
10.5.1.0/24 1 Stub 10.0.45.5

Total Nets: 12
Intra Area: 7 Inter Area: 5 ASE:0 NSSA: 0

28 80000002
28 80000002

R2 {FJ9 ABR, #EIFRENMXIEAY LSDB, 73 BIFASREARXE, 0 FXIE 2 AIIKHE

AdvRouter
10.0.2.2
10.0.2.2
10.0.2.2
10.0.1.1
10.0.3.3
10.0.4.4
10.0.4.4
10.04.4
10.0.3.3
10.0.3.3

AdvRouter
10.04.4
10.04.4
10.04.4
10.0.2.2
10.0.2.2
10.0.2.2
10.0.5.5
10.0.2.2

10.0.5.5
10.0.5.5

1
2

Area
0.0.0.0
0.0.0.0
0.0.0.2
0.0.0.2
0.0.0.2
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.2
0.0.0.2

Area
0.0.0.0
0.0.0.0
0.0.0.1
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.1
0.0.0.0

0.0.0.1
0.0.0.1
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R2 OSPF E&HIZEAAY R5 Loopback1. 2 #£[0AY OSPF Xig8)#&H, R4 OSPF BEHZEFAY R3
Loopback1. 2 ##M/Y OSPF Xigjali&Am&RI LA TXIGEICS, ZEBREMXIEAIX, —
FHEBVCEMXIESNKRESEE, S/—FmEmEa LU ERRHAE .

#R4 £33 R5 B Loopback1. Loopback2 #EOEMAHITICE

[R4]ospf 1

[R4-ospf-1]area 1

[R4-ospf-T1-area-0.0.0.1] abr-summary 10.5.0.0 255.255.254.0
[R4-ospf-1-area-0.0.0.1] quit

#1£ R2 EE%& OSPF IRHx
<R2>display ospf routing

OSPF Process 1 with Router ID 10.0.2.2
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.2.0/24 0 Stub 10.0.2.2 10.0.2.2 0.0.0.0
10.0.24.0/24 1 Transit 10.0.24.2 10.0.2.2 0.0.0.0
10.0.123.0/24 1 Transit 10.0.123.2 10.0.2.2 0.0.0.2
10.0.1.0/24 1 Stub 10.0.123.1 10.0.1.1 0.0.0.2
10.0.3.0/24 1 Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.0.4.0/24 1 Stub 10.0.24.4 10.0.4.4 0.0.0.0
10.0.5.0/24 2 Inter-area  10.0.24.4 10.04.4 0.0.0.0
10.0.45.0/24 2 Inter-area  10.0.24.4 10.0.4.4 0.0.0.0
10.3.0.0/24 1 Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.3.1.0/24 1 Stub 10.0.123.3 10.0.3.3 0.0.0.2

Total Nets: 11
Intra Area: 8 Inter Area: 3 ASE: 0 NSSA: 0

R5 £AY Loopback. Loopback2 AL S ¥ —&XI%EEEA

#R2 Xt R3 B Loopback1. Loopback2 EOEARFHTICS

[R2]ospf 1
[R2-ospf-1]area 2
[R2-ospf-1-area-0.0.0.2] abr-summary 10.3.0.0 255.255.254.0

#1£ R4 E&EE OSPF IRHI%
<R4>display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network
Destination Cost Type NextHop AdvRouter Area
10.0.4.0/24 0 Stub 10.04.4 10.0.4.4 0.0.0.0
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10.0.24.0/24 1
10.0.45.0/24 1
10.0.1.0/24 2
10.0.2.0/24 1
10.0.3.0/24 2
10.0.5.0/24 1
10.0.123.0/24 2

10.5.0.0/24 1
10.5.1.0/24 1

Total Nets: 11

Transit
Transit
Inter-area
Stub
Inter-area
Stub
Inter-area

Stub
Stub

Intra Area: 7 Inter Area: 4 ASE: 0
R3 £AY Loopbackl. Loopback2 $ZAMHMIC S 7 —5XI%EHEA

10.0.24.4
10.045.4
10.0.24.2
10.0.24.2
10.0.24.2
10.0.45.5
10.0.24.2

10.0.45.5
10.0.45.5

NSSA: 0

10.044
10.044
10.0.2.2
10.0.2.2
10.0.2.2
10.0.5.5
10.0.2.2

10.0.5.5
10.0.5.5

0.0.0.0
0.0.0.1
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.1
0.0.0.0

0.0.0.1
0.0.0.1

#7£ R2 145 Loopback1. Loopback2 #2035 |\ZF OSPF Fh

[R2]ospf 1

[R2-0spf-1] import-route direct

#1E R4 L2F OSPF IBHE

<R4>display ospfrouting

OSPFProcess 1 withRouter ID 10.0.4.4

Routing Tables

Routing for Network

Destination Cost Type
10.0.4.0/24 0 Stub
10.0.24.0/24 1 Transit
10.0.45.0/24 1 Transit
10.0.1.0/24 2 Inter-area
10.0.2.0/24 1 Stub
10.0.3.0/24 2 Inter-area
10.0.5.0/24 1 Stub
10.0.123.0/24 2 Inter-area
10.3.0.0/23 2 Inter-area
10.5.0.0/24 1 Stub
10.5.1.0/24 1 Stub
Routing for ASEs

Destination Cost Type

Total Nets: 13

NextHop
10.04.4
10.0.24.4
10.045.4
10.0.24.2
10.0.24.2
10.0.24.2
10.0.45.5

10.0.24.2

10.0.24.2
10.0.45.5
10.0.45.5

Tag

Intra Area:7 Inter Area:4 ASE:2 NSSA:0
£ R4 By OSPF IEEAZEAHATLAEZ! R2 B9 Loopbackl. 2 #ZMEHA,

#1£ R2 EHATIMBESEHICE

[R2]ospf 1

AdvRouter
10.0.4.4
10.04.4
10.04.4
10.0.2.2
10.0.2.2
10.0.2.2
10.0.5.5
10.0.2.2
10.0.2.2
10.0.5.5
10.0.5.5

NextHop

Area
0.0.0.0
0.0.0.0
0.0.0.1
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.1
0.0.0.0
0.0.0.0
0.0.0.1
0.0.0.1

AdvRouter
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[R2-0spf-1] asbr-summary 10.2.0.0 255.255.254.0

#FBIXTE R4 EEF OSPF IRHIE
<R4>display ospfrouting

OSPFProcess 1 withRouter ID 10.0.4.4
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.4.0/24 0 Stub 10.04.4 10.04.4 0.0.0.0
10.0.24.0/24 1 Transit 10.0.24.4 10.0.4.4 0.0.0.0
10.0.45.0/24 1 Transit 10.0.45.4 10.0.4.4 0.0.0.1
10.0.1.0/24 2 Inter-area  10.0.24.2 10.0.2.2 0.0.0.0
10.0.2.0/24 1 Stub 10.0.24.2 10.0.2.2 0.0.0.0
10.0.3.0/24 2 Inter-area  10.0.24.2 10.0.2.2 0.0.0.0
10.0.5.0/24 1 Stub 10.0.45.5 10.0.5.5 0.0.0.1
10.0.123.0/24 2 Inter-area  10.0.24.2 10.0.2.2 0.0.0.0
10.3.0.0/23 2 Inter-area  10.0.24.2 10.0.2.2 0.0.0.0
10.5.0.0/24 1 Stub 10.0.45.5 10.0.5.5 0.0.0.1
10.5.1.0/24 1 Stub 10.0.45.5 10.0.5.5 0.0.0.1

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter

Total Nets: 12
Intra Area:7 Inter Area:4 ASE:1 NSSA: 0

R2 A9 Loopback1. Loopback2 & H#C AL ¥ —59MERIEH

S5 (8 OSPF S EHEEE

ESLPRME A BEfE R T FIKEERILLAKKN . {B2MTF OSPF RIBUASEHEEN
100Mbps, FEEORMBEAEEL, FrLA OSPF LixfEm s LR D BEIKEAKMFIFIELALK
Z8

f£is1T OSPF RIZANXIHA, OSPF SEHERELN—H, &N OSPF TAIEET(F.

HEKFTEIRESEM OSPF S EHE5(E A 10Gbps

[R1]ospf 1
[R1-ospf-1] bandwidth-reference 10000
[R1-ospf-1] quit

[R2]ospf 1
[R2-o0spf-1] bandwidth-reference 10000
[R2-o0spf-1] quit

[R3]ospf 1
[R3-ospf-1] bandwidth-reference 10000
[R3-ospf-1] quit
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[R4]ospf 1
[R4-ospf-1] bandwidth-reference 10000
[R4-ospf-1] quit

[R5]ospf 1

[R5-0spf-1] bandwidth-reference 10000
[R5-0spf-1] quit

#LA R2 J9IEF OSPF ERHZR
[R2]display ospfrouting

OSPFProcess 1 withRouter ID 10.0.2.2
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.2.0/24 0 Stub 10.0.2.2 10.0.2.2 0.0.0.0
10.0.24.0/24 10  Transit 10.0.24.2 10.0.2.2 0.0.0.0
10.0.123.0/24 10  Transit 10.0.123.2 10.0.2.2 0.0.0.2
10.0.1.0/24 10  Stub 10.0.123.1 10.0.1.1 0.0.0.2
10.0.3.0/24 10  Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.0.4.0/24 10  Stub 10.0.24.4 10.04.4 0.0.0.0
10.0.5.0/24 20 Inter-area  10.0.24.4 10.0.4.4 0.0.0.0
10.0.45.0/24 20 Inter-area  10.0.24.4 10.0.4.4 0.0.0.0
10.3.0.0/24 10  Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.3.1.0/24 10  Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.5.0.0/23 20 Inter-area  10.0.24.4 10.0.4.4 0.0.0.0

Total Nets: 11
Intra Area:8 Inter Area:3 ASE:0 NSSA: 0

AILABEIEEAHA Cost BEERE T,

LI 5 OSPF 2| NGRS IR

#{FF3 R1 B9 Loopback0 Z &L Internet 32\, 7£ R1 LECEMREIRA, BHEOEEN
Loopback0
[R1]ip route-static 0.0.0.0 0.0.0.0 LoopBack 0

#IETRE ST OSPF, 1EE/MBIEHZEEN 1

[R1]ospf 1
[R1-ospf-1] default-route-advertise always type 1
[R1-o0spf-1] quit

#1£ R2 - &F OSPF IEH%
[R2]display ospf routing

OSPF Process 1 with Router ID 10.0.2.2
Routing Tables
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Routing for Network
Destination Cost Type NextHop AdvRouter Area
10.0.2.0/24 0 Stub 10.0.2.2 10.0.2.2 0.0.0.0
10.0.24.0/24 10 Transit 10.0.24.2 10.0.2.2 0.0.0.0
10.0.123.0/24 10 Transit 10.0.123.2 10.0.2.2 0.0.0.2
10.0.1.0/24 10 Stub 10.0.123.1 10.0.1.1 0.0.0.2
10.0.3.0/24 10 Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.0.4.0/24 10 Stub 10.0.24.4 10.0.4.4 0.0.0.0
10.0.5.0/24 20 Inter-area  10.0.24.4 10.0.4.4 0.0.0.0
10.0.45.0/24 20 Inter-area  10.0.24.4 10.0.4.4 0.0.0.0
10.3.0.0/24 10 Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.3.1.0/24 10 Stub 10.0.123.3 10.0.3.3 0.0.0.2
10.5.0.0/23 20 Inter-area  10.0.24.4 10.0.4.4 0.0.0.0

Routing for ASEs

Total Nets: 12
Intra Area: 8 Inter Area: 3 ASE: 1 NSSA: 0

AILAEZRI R2 BELRIBIT Type-5 LSA I RBRAREH, TR R1,

LR 7 183 OSPF I EER AV ER

BUABI T, OSPF XIAFMXEZ BRI, 55479 10, OSPF SMERERH, 558K
150,

#E2 R1. R3 iR _ERY OSPF KigyAFIXIE 2 [ERYBSERIL5ERTT 20, {22Z OSPF SMEREEFERY
L5479 50

[R1]ospf 1

[R1-ospf-1] preference 20
[R1-o0spf-1] preference ase 50
[R1-o0spf-1] quit

[R3]ospf 1

[R3-0spf-1] preference 20
[R3-0spf-1] preference ase 50
[R3-o0spf-1] quit

AEBIIBXEER R EIEE N BT OSPF HIEKA . IMBIRHMAR, BRATERIE
FEARSLIPHABRELIRE X

#1£ R3 &F P BEHZFEAY OSPF IZH

<R3>display ip routing-tableprotocol ospf
Route Flags: R -relay,D -downloadtofib

Publicrouting table : OSPF
Destinations : 9 Routes : 9
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OSPF routing table status : <Active>

Destinations : 9 Routes : 9
Destination/Mask  Proto Pre Cost Flags NextHop
0.0.0.0/0 O_ASE 50 11 D 10.0.123.1
10.0.1.0/24 OSPF 20 10 D 10.0.123.1
10.0.2.0/24 OSPF 20 10 D 10.0.123.2
10.0.4.0/24 OSPF 20 20 D 10.0.123.2
10.0.5.0/24 OSPF 20 30 D 10.0.123.2
10.0.24.0/24 OSPF 20 20 D 10.0.123.2
10.0.45.0/24 OSPF 20 30 D 10.0.123.2
10.2.0.0/23 O_ASE 50 2 D 10.0.123.2
10.5.0.0/23 OSPF 20 30 D 10.0.123.2

OSPF routing table status : <Inactive>
Destinations : 0 Routes : 0

BILAEE! OSPF BEEAIM TR EZNZE

1.2.3 B=fn

OSPF S| \/MBES RS FIERIAPZREL: K8 1 52881 2, XRMAERIEEEGHAKXE?

124 BLESE

R1 IR&ERE

#
sysname R1
#
interface GigabitEthernet0/0/3
ip address 10.0.123.1 255.255.255.0
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.1.1
default-route-advertise always type 1
preference 20
preference ase 50
bandwidth-reference 10000
area 0.0.0.2
network 10.0.1.1 0.0.0.0
network 10.0.123.1 0.0.0.0
#
ip route-static 0.0.0.0 0.0.0.0 LoopBack0
#

R2 IQFBHEE

#
sysname R2
#

Interface

GigabitEthernet0/0/3
GigabitEthernet0/0/3
GigabitEthernet0/0/3
GigabitEthernet0/0/3
GigabitEthernet0/0/3

GigabitEthernet0/0/3
GigabitEthernet0/0/3

GigabitEthernet0/0/3

GigabitEthernet0/0/3
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interface GigabitEthernet0/0/1
ip address 10.0.24.2 255.255.255.0
#
interface GigabitEthernet0/0/4
ip address 10.0.123.2 255.255.255.0
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.0
ospf network-type broadcast
#
interface LoopBack1
ip address 10.2.0.1 255.255.255.0
#
interface LoopBack2
ip address 10.2.1.1 255.255.255.0
#
ospf 1 router-id 10.0.2.2
asbr-summary 10.2.0.0 255.255.254.0
import-route direct
bandwidth-reference 10000
area 0.0.0.0
network 10.0.2.2 0.0.0.0
network 10.0.24.2 0.0.0.0
area 0.0.0.2
abr-summary 10.3.0.0 255.255.254.0
network 10.0.123.2 0.0.0.0
#

R3 IRERE

#
sysname R3
#
interface GigabitEthernet0/0/4
ip address 10.0.123.3 255.255.255.0
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.0
ospf network-type broadcast
#
interface LoopBack1
ip address 10.3.0.1 255.255.255.0
ospf network-type broadcast
#
interface LoopBack2
ip address 10.3.1.1 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.3.3
preference 20
preference ase 50
bandwidth-reference 10000
area 0.0.0.2
network 10.0.123.3 0.0.0.0
network 10.0.3.3 0.0.0.0
network 10.3.0.1 0.0.0.0
network 10.3.1.1 0.0.0.0
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#
R4 1ZEBEE

#
sysname R4
#
interface GigabitEthernet0/0/1
ip address 10.0.24.4 255.255.255.0
#
interface GigabitEthernet0/0/2
ip address 10.0.45.4 255.255.255.0
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.4.4
bandwidth-reference 10000
area 0.0.0.0
network 10.0.24.4 0.0.0.0
network 10.0.4.4 0.0.0.0
area 0.0.0.1
abr-summary 10.5.0.0 255.255.254.0
network 10.0.45.4 0.0.0.0
#

R5 IR BHE

#
sysname R5
#
interface GigabitEthernet0/0/3
ip address 10.0.45.5 255.255.255.0
#
interface LoopBackO
ip address 10.0.5.5 255.255.255.0
ospf network-type broadcast
#
interface LoopBack1
ip address 10.5.0.1 255.255.255.0
ospf network-type broadcast
#
interface LoopBack2
ip address 10.5.1.1 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.5.5
bandwidth-reference 10000
area 0.0.0.0
area 0.0.0.1
network 10.0.5.5 0.0.0.0
network 10.5.0.1 0.0.0.0
network 10.5.1.1 0.0.0.0
network 10.0.45.5 0.0.0.0
#
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1.3 OSPF BUSB# &0 LSA

1.3.1 SEYG /4R

1.3.1.1 23 B#r
o ERESIIHINEHENSAIEHRNISERRETIIE
e = OSPF DR RY%E%5E
o iR 5 FhEINY LSA IS, LUREIRVER

1.3.1.2 SCERZAMN A

Loopback0: 10.0.2.2/24

Loopback0: 10.0.1.1/24

Loopback0: 10.0.5.5/24

GE0/0/2 GE0/0/3 ‘
10.0.45.4/24  10.0.45.5/24 c

R5

Loopback0: 10.0.3.3/24 Loopback0: 10.0.4.4/24

El1-3 OSPF Y4B Z A LSA
IREEESTUR IP AR ANEIFf7R, E9 R1 A9 Loopback0 #[0/EF OSPF Xi% 2, R4 HY
GE0/0/2 #[OJ/E&F OSPF X1z 1, R1. R2. R3. R4 f9EfhIZOERETF OSPF X1} 0,
R5 A9 GEO/0/3 J&F OSPF X1} 1, R5 A9 Loopback0 A<j&F OSPF 1A,

1.3.1.3 L E=
FREATNMBEER . REATHINEHERS AR BEHES, HH R1. R2. R3FIR4 ER
SEB, BISLAKMERL, RS EREDES, SATESERI R4 BE. BTFRENERK, 5
TEH LSABEZ, fRigit T 2XI1%A9 OSPF,
BT 9T BBFRIREAY Router 1D, {RECEIREFERBEEAIHELHES Router ID,
f£R1. R2. R35 R4 Z[@EEXAIMLE L, FEFF DR 5 BDR AUiE% . LFRMERHIE R3 E

X3 DR, R2ENX I BDR, R1. R4 FEX 3 DROther,
1.3.2 SCEMESS
1.3.2.1 {EZ B,

1. IREIP HbhFEIE .
2. 1REBIKIECE OSPF Z[Xi,



S

S
HUAWEI HCIP-Datacom-Core Technology SCi& it 540

3. 1uE OSPFECELER, B OSPF PEXFERZ, 1GE OSPF I8HZ%E, 1GE OSPF
LSDB,

4. FaniEcdEnd DR {54k, ATFFR OSPF DR, BDR HIEZLER

5. fE£R5 LEEIEIEHSINEI OSPF 1, £ R1 EIWER Type-5 LSA,

6. EBJhINER Type-1 LSA. Type-2 LSA. Type-3 LSA. Type-4 LSA

7. R1 _Ei&iZ debug W2 OSPF LSU. LSAck. LSRR,

1.3.2.2 (FS I8

IR 1 HEHEO. KEO IP RS
HREE

&

#RARLIPARERED
i

#BCE R1 A9 GEO/0/1. Loopback0 #£[1 IP ithiit

[R1]interface GigabitEthernet0/0/1
[R1-GigabitEthernet0/0/1] ip address 10.0.123.1 24
[R1-GigabitEthernet0/0/1] quit

[R1]interface LoopBack 0O

[R1-LoopBack0] ip address 10.0.1.1 24
[R1-LoopBack0] quit

#B0E R2 Y GEO/0/1. Loopback0 #[ IP it

[R2]interface GigabitEthernet0/0/1
[R2-GigabitEthernet0/0/1] ip address 10.0.123.2 24
[R2-GigabitEthernet0/0/1] quit

[R2]interface LoopBack 0O

[R2-LoopBack0] ip address 10.0.2.2 24
[R2-LoopBack0] quit

#BCE R3 B9 GEO/0/1. Loopback0 # IP ik

[R3]interface GigabitEthernet0/0/1
[R3-GigabitEthernet0/0/1] ip address 10.0.123.3 24
[R3-GigabitEthernet0/0/1] quit

[R3]interface LoopBack 0O

[R3-LoopBack0] ip address 10.0.3.3 24
[R3-LoopBack0] quit

#ECE R4 B9 GEO/0/1. GE0/0/2. Loopback0 #z[M IP ittt

[R4]interface GigabitEthernet0/0/1
[R4-GigabitEthernet0/0/1] ip address 10.0.123.4 24
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[R4-GigabitEthernet0/0/1] quit

[R4] interface GigabitEthernet0/0/2
[R4-GigabitEthernet0/0/2] ip address 10.0.45.4 24
[R4-GigabitEthernet0/0/2] quit

[R4]interface LoopBack 0O

[R4-LoopBack0] ip address 10.0.4.4 24
[R4-LoopBack0] quit

#B2E R5 BY GE0/0/3. Loopback0 ##[1 IP itk

[R5]interface GigabitEthernet0/0/3
[R5-GigabitEthernet0/0/3] ip address 10.0.45.5 24
[R5-GigabitEthernet0/0/3] quit

[R5]interface LoopBack O

[R5-LoopBack0] ip address 10.0.5.5 24
[R5-LoopBack0] quit

#1£ R4 AN E BB

<R4>ping -c 1 10.0.123.1
PING 10.0.123.1: 56 data bytes, press CTRL_C to break

Reply from 10.0.123.1: bytes=56 Sequence=1 ttl=255 time=100 ms

--- 10.0.123.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 100/100/100 ms

<R4>ping -c 1 10.0.123.2
PING 10.0.123.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.123.2: bytes=56 Sequence=1 ttl=255 time=110 ms

--- 10.0.123.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 110/110/110 ms

<R4>ping -c 1 10.0.123.3
PING 10.0.123.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.123.3: bytes=56 Sequence=1 ttl=255 time=110 ms

--- 10.0.123.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 110/110/110 ms

<R4>ping -c 1 10.0.45.5
PING 10.0.45.5: 56 data bytes, press CTRL_C to break
Reply from 10.0.45.5: bytes=56 Sequence=1 ttl=255 time=60 ms

--- 10.0.45.5 ping statistics ---
1 packet(s) transmitted
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1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 60/60/60 ms

IR 2 FEZXIH OSPF

1RERINIBCE 2 X5 OSPF, &4 Loopback0 #=2AYMZEZEELH Broadcast.,

#BCE R1

[R1]ospf 1 router-id 10.0.1.1

[R1-ospf-1]area 0O

[R1-ospf-1-area-0.0.0.0] network 10.0.123.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] quit

[R1-ospf-1]area 2

[R1-ospf-1-area-0.0.0.2] network 10.0.1.1 0.0.0.0
[R1-ospf-1-area-0.0.0.2] quit

[R1-ospf-1]quit

[R1]interface LoopBack O

[R1-LoopBack0] ospf network-type broadcast
[R1-LoopBack0] quit

#BCE R2

[R2]ospf 1 router-id 10.0.2.2

[R2-ospf-1]area 0

[R2-ospf-1-area-0.0.0.0] network 10.0.123.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] quit

[R2-ospf-1]quit

[R2]interface LoopBack 0

[R2-LoopBack0] ospf network-type broadcast
[R2-LoopBack0] quit

#BECE R3

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-1]area 0

[R3-ospf-1-area-0.0.0.0] network 10.0.123.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] quit

[R3-ospf-1]quit

[R3]interface LoopBack 0

[R3-LoopBack0] ospf network-type broadcast
[R3-LoopBack0] quit

#BcE R4

[R4]ospf 1 router-id 10.0.4.4

[R4-ospf-1]area O

[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.123.4 0.0.0.0
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[R4-ospf-1-area-0.0.0.0] quit

[R4-ospf-1]area 1

[R4-ospf-1-area-0.0.0.1] network 10.0.45.4 0.0.0.0
[R4-ospf-1-area-0.0.0.1] quit

[R4-ospf-1]quit

[R4]interface LoopBack 0O

[R4-LoopBack0] ospf network-type broadcast
[R4-LoopBack0] quit

#BCE RS

[R5]ospf 1 router-id 10.0.5.5

[R5-ospf-1]area 1

[R5-0spf-1-area-0.0.0.1] network 10.0.45.5 0.0.0.0
[R5-ospf-1-area-0.0.0.1] quit

[R5-ospf-1]quit

IR 3 B OSPF BLBLER

#1E R4 _HH0E OSPF SPEHIE(EE
[R4]display ospf peer brief

OSPF Process 1 with Router ID 10.0.4.4
Peer Statistic Information

Area Id Interface Neighbor id
0.0.0.0 GigabitEthernet0/0/1 10.0.1.1
0.0.0.0 GigabitEthernet0/0/1 10.0.2.2
0.0.0.0 GigabitEthernet0/0/1 10.0.3.3
0.0.0.1 GigabitEthernet0/0/2 10.0.5.5

R3. R4 Z[EREY TWEXRR, MRBPBEXR

#1E R4 L BE OSPF IEHE
[R4]display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter
10.0.4.0/24 0 Stub 10.04.4 10.0.4.4
10.0.45.0/24 1 Transit 10.0.45.4 10.0.4.4
10.0.123.0/24 1 Transit 10.0.123.4 10.04.4
10.0.1.0/24 1 Inter-area  10.0.123.1 10.0.1.1
10.0.2.0/24 1 Stub 10.0.123.2 10.0.2.2
10.0.3.0/24 1 Stub 10.0.123.3 10.0.3.3

Total Nets: 6
Intra Area: 5 Inter Area: 1 ASE: 0 NSSA: 0

State
Full
Full

Full

Area
0.0.0.0
0.0.0.1
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
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#7£ R5 &ZF OSPF LSDB
[R5]display ospflsdb

OSPFProcess 1 withRouter ID 10.0.5.5
Link State Database

Area: 0.0.0.1
Type LinkState ID AdvRouter Age Len Sequence Metric
Network 10.0.45.4 10.0.4.4 1660 32 80000002 0
Sum-Net  10.0.3.0 10.04.4 1710 28 80000001 1
Sum-Net  10.0.2.0 10.04.4 1710 28 80000001 1
Sum-Net  10.0.1.0 10.04.4 1710 28 80000001 1
Sum-Net  10.0.4.0 10.0.4.4 1700 28 80000001 0
Sum-Net  10.0.123.0 10.0.4.4 1710 28 80000001 1

Xi% 1 P{IFTE 2 BEEEHEEE, FRLATE RS B LSDB AR, {XAFTE 2 5% Type-1 LSA, RISHI5 %
Type-3 LSA J9 R4 [ R5 @S HIXIHIEIIREA -

#7£ R2 &% OSPF LSDB
[R2]display ospflsdb

OSPFProcess 1 withRouter ID 10.0.2.2
Link State Database

Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 10.0.3.3 10.0.3.3 256 48  8000000B 1
Router 10.0.4.4 10.0.4.4 211 48  8000000A 1
Router 10.0.2.2 10.0.2.2 268 48  8000000C 1
Router 10.0.1.1 10.0.1.1 270 36  8000000B 1
Sum-Net 10.0.1.0 10.0.1.1 399 28 80000002 0
Sum-Net  10.0.45.0 10.0.4.4 265 28 80000002 1

£ R2 LBRT 4 5% Type-1 LSA LA4h, i£5 1 5% Type-2 LSA, R2 H9 GE 0/0/1 #FEOFMEENR
—ANHERILR, iZMLE RS DR 2774 1 £ Type-2 LSA SRHSHARFTEHISEE . FEXEaILAMN
AdvRouter FFERSFNEERIX SR LSA BUERHIZSE R1, 8 R1 R1xMER DR BYER,

LI 4 83UE0OM DR {555, S0 DR %S

#{E2% R4 B GEO/0/1 3£ 0AY DR {554% 7 255, AR R4 BXJ9 10.0.123.0/24 MIEZHY DR

[R4]interface GigabitEthernet0/0/1
[R4-GigabitEthernet0/0/1] ospf dr-priority 255
[R4-GigabitEthernet0/0/1] quit

#1E2 R3 B9 GE0/0/1 £ [OfY DR £552%F 254, (R R3 579 10.0.123.0/24 MERAY BDR

[R3]interface GigabitEthernet0/0/1
[R3-GigabitEthernet0/0/1] ospf dr-priority 254
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[R3-GigabitEthernet0/0/1] quit

#E2 R2 B9 GE0/0/1 20AY DR 54RO, R R2 s 5ik3¢

[R2]interface GigabitEthernet0/0/1
[R2-GigabitEthernet0/0/1] ospf dr-priority O
[R2-GigabitEthernet0/0/1] quit

#NEF%EAE DR, BDR, XIFBEFFIF R1. R2. R3. R4 Y GE0/0/1 0O

[R1]interface GigabitEthernet 0/0/1
[R1-GigabitEthernet0/0/1] shutdown

[R2]interface GigabitEthernet 0/0/1
[R2-GigabitEthernet0/0/1] shutdown

[R3]interface GigabitEthernet 0/0/1
[R3-GigabitEthernet0/0/1] shutdown

[R4]interface GigabitEthernet 0/0/1
[R4-GigabitEthernet0/0/1] shutdown

[R1]interface GigabitEthernet 0/0/1
[R1-GigabitEthernet0/0/1] undo shutdown
[R1-GigabitEthernet0/0/1] quit

[R2]interface GigabitEthernet 0/0/1
[R2-GigabitEthernet0/0/1] undo shutdown
[R2-GigabitEthernet0/0/1] quit

[R3]interface GigabitEthernet 0/0/1
[R3-GigabitEthernet0/0/1] undo shutdown
[R3-GigabitEthernet0/0/1] quit

[R4]interface GigabitEthernet 0/0/1
[R4-GigabitEthernet0/0/1] undo shutdown
[R4-GigabitEthernet0/0/1] quit

FRIBEZFERIRESENN A RE, RERNEFHITHED, SUATREeHIEITHEO
RYEEEA2ERL9 DR, BDR,

#7£ R3 £&%& DR. BDRIEZER
<R3>display ospf peer

OSPF Process 1 with Router ID 10.0.3.3
Neighbors

Area 0.0.0.0 interface 10.0.123.3(GigabitEthernet0/0/1)'s neighbors

Router ID: 10.0.1.1 Address: 10.0.123.1
State: Full Mode:Nbris Slave Priority: 1
MTU: 0

Dead timer due in 40 sec
Retrans timer interval: 5
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Neighbor is up for 00:59:26
Authentication Sequence: [ 0]

Router ID: 10.0.2.2 Address: 10.0.123.2
State: Full Mode:Nbris Slave Priority: 0
MTU: 0

Dead timer due in 36 sec
Retrans timer interval: 4
Neighbor is up for 00:59:36
Authentication Sequence: [ 0]

Router ID: 10.0.4.4 Address: 10.0.123.4
State: Full Mode:Nbr is Master Priority: 255
MTU: 0

Dead timer due in 34 sec
Retrans timer interval: 0
Neighbor is up for 00:59:53
Authentication Sequence: [ 0]

LLEAT R4 75 DR, R3 9 BDR,

#7E£ R1 E&EE R1. R2 Z[AIIBERER
<R1>display ospf peer brief

OSPF Process 1 with Router ID 10.0.1.1
Peer Statistic Information

Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/1 10.0.3.3 Full
0.0.0.0 GigabitEthernet0/0/1 10.0.4.4 Full

/%\Q

IR 5 JSEEREEIA OSPF &

#R5 E Loopback0 #MOAEF OSPF X1, & Loopback0 #M#EH5| \ZI OSPF &

[R5]ospf 1
[R5-0spf-1] import-route direct

#1£ R1 EEES|INRIIMBIRESS
<R1>display ospf routing

OSPF Process 1 with Router ID 10.0.1.1
Routing Tables

Routing for Network
Destination Cost Type NextHop AdvRouter Area
10.0.1.0/24 0 Stub 10.0.1.1 10.0.1.1 0.0.0.2

HCIP-Datacom-Core Technology SE3&FAf 46T
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10.0.123.0/24 1 Transit 10.0.123.1 10.0.1.1
10.0.2.0/24 1 Stub 10.0.123.2 10.0.2.2
10.0.3.0/24 1 Stub 10.0.123.3 10.0.3.3
10.0.4.0/24 1 Stub 10.0.123.4 10.0.4.4
10.0.45.0/24 2 Inter-area  10.0.123.4 10.0.4.4
Routing for ASEs

Destination Cost Type Tag NextHop

Total Nets: 7
Intra Area: 5 Inter Area: 1 ASE: 1 NSSA: 0

0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0

AdvRouter

LASMERES AR U

Loopback0 ZMOEHEEMINHS | NE OSPF 1,

#1E£ R1 E&F Type-5 LSA
<R1>display ospf lsdb ase

OSPF Process 1 with Router ID 10.0.1.1

Link State Database

Type : External

Ls age 1429

Len : 36

Options E

seq# : 80000001
chksum : 0xa904

Net mask :255.255.255.0
TOS 0 Metric: 1

E type 12

Forwarding Address : 0.0.0.0
Tag o1

Priority : Low

Type : External

Ls age 1429

Len 136

Options E

seq# : 80000001
chksum : 0xef95

Net mask :255.255.255.0

TOS 0 Metric: 1

E type

12

Forwarding Address : 0.0.0.0

Tag
Priority

o1

: Low
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BILAEZ Type-5 LSA 777E 2 £%, {B2 R1 HIIREZE OSPF HMFIRERIFE 1 &

10.0.5.0/24, X2EFEIF*TF 10.0.45.0/24 BEHERAFEXEERE, BXi%EiEA0MRE

=T OSPF FMEREEH .

#7£ R1 £BE Type-3 LSA (LATREXRT Xig; 0 FE9 Type-3 LSA)

<R1>display ospf lsdb summary

OSPF Process 1 with Rou
Area: 0.0.0.0
Link State Database

Type : Sum-Net
Ls id :10.0.1.0
Adv rtr  :10.0.1.1

Ls age 1 1487

Len 128
Options : E
seq# : 80000003

chksum 1 0x72d1

ter ID 10.0.1.1

Net mask :255.255.255.0

Tos 0 metric: 0
Priority : Low

Type : Sum-Net

Adv rtr  :10.0.4.4
Ls age : 1506

Len 128
Options : E
seq# : 80000003

chksum : Ox6fa1l

Tos 0 metric: 1
Priority : Low

BJLAEE Type-3 LSA REFEIZIE 10.0.45.0/24, 2 Type-3 LSA #1 Type-5 LSA FiiARI IR

B R HEROHEEIRT, OSPF {iki@id Type-3 LSA itEHAIIEINEZIREE.

IR 6 WMREFHERIN

LSA

#1E£ R1 EZF Type-1 LSA 10.0.1.1
<R1>display ospf lsdb router 10.0.1.1

OSPF Process 1 with Router ID 10.0.1.1

Area: 0.0.0.0
Link State Database

Type : Router
Ls id :10.0.1.1
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Advrtr  :10.0.1.1

Ls age 1202

Len : 36
Options : ABR E
seq# : 80000015
chksum : 0x31e4
Link count: 1

* Link ID: 10.0.123.4
Data :10.0.123.1
Link Type: TransNet
Metric : 1

Area: 0.0.0.2

Link State Database

Type : Router

Ls id :10.0.1.1
Adv rtr  :10.0.1.1

Ls age : 180

Len 136
Options : ABR E
seq# : 80000005
chksum 1 0x1615
Link count: 1

* Link ID: 10.0.1.0
Data :255.255.255.0
Link Type: StubNet
Metric: 0
Priority : Low

XFF Type-1 LSA 3K, Ls id FERFIRERIX S LSA RIREHZE Router ID,
MEEERFAILAER R1 & T 2 5% Type-1 LSA, 1 REXIE 0 Fizidt, 1 &K 2 iz

N
17X o

X1 0 1 R1 5— transmit SEERIMERAEE, ATLABZEIE Link ID ZERAVEIIZMER LAY
DR ##0 IP #biit, Data Zp4 RS DR #BiERYZEO IP H#dit,

fEXi% 2 A, R1 89 Loopback0 #OEFixXis%, ATLAFZEIE Link Type 9 StubNet, H Link
ID {E91% StubNet PEZAY IP ik, Data #B% 9 StubNet PERAIMILZZIAT

#1£ R2 E&ZE Type-2 LSA
<R2>display ospf lsdb network

OSPF Process 1 with Router ID 10.0.2.2
Area: 0.0.0.0
Link State Database

Type : Network
Ls id :10.0.1234
Ls age : 817

Len 140
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Options : E

seq# : 80000007

chksum : 0x373d

Net mask :255.255.255.0

Priority : Low
Attached Router 10.0.4.4
Attached Router 10.0.1.1
Attached Router 10.0.2.2
Attached Router 10.0.3.3

Type-2 LSA HH DR 74, M Adv rtr ZERATLABGIEX—sa (1% LSA HH 10.04.4 74, BIDR 4
B ) , X3F Type-2 LSA, H Ls ID ZER{EJ9iZMER £ DR AY#E0 IP #Ehik, Attached Router 3
ZMEZ E & HESHY Router ID,

#1E£ R1 _E&E Type-3 LSA 10.0.45.0
<R1>display ospf lsdb summary 10.0.45.0
OSPF Process 1 with Router ID 10.0.1.1

Area: 0.0.0.0
Link State Database

Type : Sum-Net
Ls id :10.0.45.0

Ls age 11290

Len 128
Options : E
seq# : 80000004

chksum : Ox6da2
Net mask :255.255.255.0
Tos 0 metric: 1
Priority : Low
Area: 0.0.0.2
Link State Database

Type : Sum-Net
Ls id :10.0.45.0

Ls age : 1250

Len 128
Options : E
seq# : 80000004

chksum : 0x9e76

Net mask :255.255.255.0

Tos 0 metric: 2

Priority : Low
Type-3 LSA Y Ls ID FFE{EIMLERIER, 1 net mask #5757 RS, £ R1 LRJLIEE) 2
2% Type-3 LSA, —£7EXI5 0 9, M adv rtr BTLAHIBRHE 9 R4 724, HH R4 MIXigf 1 [@X 1]
0 hiBEE=4, SH—FEXIE 2 @, M adv rtr sJLFIBTERE R1 BEF=4, R1{EAIEREKX
1% 0 5X1% 2 B9 ABR, EIHEF=4—5 Type-3 LSA, BTFEKXiE 2 BF.
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#7E R1 _E&ZE Type-4 LSA
<R1>display ospf lsdb asbr 10.0.5.5

OSPF Process 1 with Router ID 10.0.1.1
Area: 0.0.0.0
Link State Database

Type : Sum-Asbr
Ls id :10.0.5.5

Ls age : 1257

Len 128
Options : E
seq# : 80000002
chksum : Oxead9
Tos 0 metric: 1

Area: 0.0.0.2

Link State Database

Type : Sum-Asbr
Ls id :10.0.5.5

Ls age 1 1256

Len 128
Options : E
seq# : 80000002

chksum 1 0x1cld
Tos 0 metric: 2

Type-4 LSA FBFHAMNaIZE)IX ASBR, M {EE AT LAEL R1 ETF1E 2 55 Type-4 LSA,
—&7EXIE 0 #, M adv rtr ATF08 R4 7245, B %A R1 BEF~=4, R1{EIEEXE 0
5Xis 2 89 ABR, B84 T —% Type-4 LSA, H Adv rtr FEZAEE Router ID,

DI 7 FE LSR. LSU #0 LSAck

AIANBERT, MBIREIZIT, OSPF IEHZEE 30 DHEF—IR. AT HLA OSPF IEIAFIE
SR, BUHTE R4 BY Loopback0 £20_Ei#i& OSPF, £ R1 LIER OSPF k3,

#1£ R1 FF/5 debugging ospf packet update. debugging ospf packet ack

<R1>terminal debugging

Info: Current terminal debugging is on.
<R1>terminal monitor

Info: Current terminal monitor is on.
<R1>debugging ospf packet update
<R1>debugging ospf packet ack

#HUH R4 BY Loopback0 12 [1i45E OSPF R E
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[R4]ospf 1
[R4-ospf-1]area O

[R4-ospf-1-area-0.0.0.0] undo network 10.0.4.4 0.0.0.0

#BE R1 B9 debug HHES
May 25 2020 20:27:47.210.1-08:00 R1

RM/6/RMDEBUG:

FilelD: 0x70178024 Line: 2218 Level: 0x20
OSPF 1: RECV Packet. Interface: GigabitEthernet0/0/1

May 25 2020 20:27:47.210.2-08:00 R1
May 25 2020 20:27:47.210.3-08:00 R1
May 25 2020 20:27:47.210.4-08:00 R1
May 25 2020 20:27:47.210.5-08:00 R1
May 25 2020 20:27:47.210.6-08:00 R1
May 25 2020 20:27:47.210.7-08:00 R1
May 25 2020 20:27:47.210.8-08:00 R1
May 25 2020 20:27:47.210.9-08:00 R1
May 25 2020 20:27:47.210.10-08:00 R1
May 25 2020 20:27:47.210.11-08:00 R1
May 25 2020 20:27:47.210.12-08:00 R1
May 25 2020 20:27:47.210.13-08:00 R1
May 25 2020 20:27:47.210.14-08:00 R1
May 25 2020 20:27:47.210.15-08:00 R1
May 25 2020 20:27:47.210.16-08:00 R1
May 25 2020 20:27:47.210.17-08:00 R1
May 25 2020 20:27:47.210.18-08:00 R1
May 25 2020 20:27:47.210.19-08:00 R1
May 25 2020 20:27:47.210.20-08:00 R1
May 25 2020 20:27:47.210.21-08:00 R1
May 25 2020 20:27:47.210.22-08:00 R1
May 25 2020 20:27:47.210.23-08:00 R1
May 25 2020 20:27:47.570.1-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:

FilelD: 0x70178024 Line: 2218 Level: 0x20
OSPF 1: RECV Packet. Interface: GigabitEthernet0/0/1

May 25 2020 20:27:47.570.2-08:00 R1
May 25 2020 20:27:47.570.3-08:00 R1
May 25 2020 20:27:47.570.4-08:00 R1
May 25 2020 20:27:47.570.5-08:00 R1
May 25 2020 20:27:47.570.6-08:00 R1
May 25 2020 20:27:47.570.7-08:00 R1
May 25 2020 20:27:47.570.8-08:00 R1
May 25 2020 20:27:47.570.9-08:00 R1
May 25 2020 20:27:47.570.10-08:00 R1
May 25 2020 20:27:47.570.11-08:00 R1
May 25 2020 20:27:47.570.12-08:00 R1
May 25 2020 20:27:47.570.13-08:00 R1
May 25 2020 20:27:47.570.14-08:00 R1
May 25 2020 20:27:47.570.15-08:00 R1
May 25 2020 20:27:47.570.16-08:00 R1
May 25 2020 20:27:47.570.17-08:00 R1
May 25 2020 20:27:47.990.1-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:

FilelD: 0x70178025 Line: 4427 Level: 0x20

OSPF 1: SEND Packet. Interface: Giga
May 25 2020 20:27:47.990.2-08:00 R1
May 25 2020 20:27:47.990.3-08:00 R1

bitEthernet0/0/1
RM/6/RMDEBUG:
RM/6/RMDEBUG:

Ver# 2,

Length: 64, Router: 10.0.4.4
Area: 0.0.0.0, Chksum: 5451

AuType: 00

Key(ascii): 00000000

# LSAS: 1

LS ID: 10.0.4.4
Adv Rtr: 10.0.4.4
LSA Age: 1

Options: ExRouting:ON

CheckSum: f014

NtBit: 0 VBit: 0 EBit: 0 BBit: 1

LinkID: 10.0.123.4

LinkData: 10.0.123.4

LinkType: 2
TOS# 0 Metric 1

Length: 44, Router: 10.0.3.3
Area: 0.0.0.0, Chksum: 6271

AuType: 00

Key(ascii): 00000000

# LSA Headers: 1
LSA Type 1
LS ID: 10.0.4.4

Adv Rtr: 10.0.4.4

LSA Age: 1

Options: ExRouting:ON

CheckSum: f014
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May 25 2020 20:27:47.990.4-08:00 R1
May 25 2020 20:27:47.990.5-08:00 R1
May 25 2020 20:27:47.990.6-08:00 R1
May 25 2020 20:27:47.990.7-08:00 R1
May 25 2020 20:27:47.990.8-08:00 R1
May 25 2020 20:27:47.990.9-08:00 R1
May 25 2020 20:27:47.990.10-08:00 R1
May 25 2020 20:27:47.990.11-08:00 R1
May 25 2020 20:27:47.990.12-08:00 R1
May 25 2020 20:27:47.990.13-08:00 R1
May 25 2020 20:27:47.990.14-08:00 R1
May 25 2020 20:27:47.990.15-08:00 R1
May 25 2020 20:27:47.990.16-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

MNEHERFRILIES 3 MR, %1 MRXI: LSU, HR4 (DR) kix, BRI

Length: 44, Router: 10.0.1.1
Area: 0.0.0.0, Chksum: 6472
AuType: 00
Key(ascii): 00000000
# LSA Headers: 1
LSA Type 1

LS ID: 10.0.4.4

Adv Rtr: 10.0.4.4

LSA Age: 2

Options: ExRouting:ON

CheckSum: f014

224.0.05, EFRREE 1 PMWER, BrLA Links FER{EN 1,

F /MRS LSAck, H R3 (BDR) A&i%, BRItbHE 224.0.05, 5 3 MRXEHA LSAck, H
R1 &iX, BARIHEIE 224.0.0.6, ZIR R1 &iX%5 DR, BDR,

#EBFRTE Loopback0 #2001 i¥5EF OSPF

[R4]ospf 1
[R4-ospf-1]area 0

[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0

#1£ R1 E&EZF debug it
May 25 2020 20:39:26.150.1-08:00 R1

RM/6/RMDEBUG:

FileID: 0x70178024 Line: 2218 Level: 0x20
OSPF 1: RECV Packet. Interface: GigabitEthernet0/0/1

May 25 2020 20:39:26.150.2-08:00 R1
May 25 2020 20:39:26.150.3-08:00 R1
May 25 2020 20:39:26.150.4-08:00 R1
May 25 2020 20:39:26.150.5-08:00 R1
May 25 2020 20:39:26.150.6-08:00 R1
May 25 2020 20:39:26.150.7-08:00 R1
May 25 2020 20:39:26.150.8-08:00 R1
May 25 2020 20:39:26.150.9-08:00 R1
May 25 2020 20:39:26.150.10-08:00 R1
May 25 2020 20:39:26.150.11-08:00 R1
May 25 2020 20:39:26.150.12-08:00 R1
May 25 2020 20:39:26.150.13-08:00 R1
May 25 2020 20:39:26.150.14-08:00 R1
May 25 2020 20:39:26.150.15-08:00 R1
May 25 2020 20:39:26.150.16-08:00 R1
May 25 2020 20:39:26.150.17-08:00 R1
May 25 2020 20:39:26.150.18-08:00 R1
May 25 2020 20:39:26.150.19-08:00 R1
May 25 2020 20:39:26.150.20-08:00 R1
May 25 2020 20:39:26.150.21-08:00 R1
May 25 2020 20:39:26.150.22-08:00 R1
May 25 2020 20:39:26.150.23-08:00 R1
May 25 2020 20:39:26.150.24-08:00 R1
May 25 2020 20:39:26.150.25-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

Length: 76, Router: 10.0.4.4
Area: 0.0.0.0, Chksum: c8cf
AuType: 00
Key(ascii): 00000000
# LSAS: 1
LSA Type 1
LS ID: 10.0.4.4
Adv Rtr: 10.0.4.4
LSA Age: 2
Options: ExRouting:ON
Length: 48, Seg# 8000001b
CheckSum: 6b77
NtBit: 0 VBit: 0 EBit: 0 BBit: 1

LinkID: 10.0.123.4
LinkData: 10.0.123.4
LinkType: 2
TOS# 0 Metric 1

LinkID: 10.0.4.0
LinkData: 255.255.255.0
LinkType: 3
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May 25 2020 20:39:26.150.26-08:00 R1
May 25 2020 20:39:26.150.27-08:00 R1
May 25 2020 20:39:26.580.1-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

FilelD: 0x70178024 Line: 2218 Level: 0x20
OSPF 1: RECV Packet. Interface: GigabitEthernet0/0/1

May 25 2020 20:39:26.580.2-08:00 R1
May 25 2020 20:39:26.580.3-08:00 R1
May 25 2020 20:39:26.580.4-08:00 R1
May 25 2020 20:39:26.580.5-08:00 R1
May 25 2020 20:39:26.580.6-08:00 R1
May 25 2020 20:39:26.580.7-08:00 R1
May 25 2020 20:39:26.580.8-08:00 R1
May 25 2020 20:39:26.580.9-08:00 R1
May 25 2020 20:39:26.580.10-08:00 R1
May 25 2020 20:39:26.580.11-08:00 R1
May 25 2020 20:39:26.580.12-08:00 R1
May 25 2020 20:39:26.580.13-08:00 R1
May 25 2020 20:39:26.580.14-08:00 R1
May 25 2020 20:39:26.580.15-08:00 R1
May 25 2020 20:39:26.580.16-08:00 R1
May 25 2020 20:39:26.580.17-08:00 R1
May 25 2020 20:39:26.910.1-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

FilelD: 0x70178025 Line: 4427 Level: 0x20
OSPF 1: SEND Packet. Interface: GigabitEthernet0/0/1

May 25 2020 20:39:26.910.2-08:00 R1
May 25 2020 20:39:26.910.3-08:00 R1
May 25 2020 20:39:26.910.4-08:00 R1
May 25 2020 20:39:26.910.5-08:00 R1
May 25 2020 20:39:26.910.6-08:00 R1
May 25 2020 20:39:26.910.7-08:00 R1
May 25 2020 20:39:26.910.8-08:00 R1
May 25 2020 20:39:26.910.9-08:00 R1
May 25 2020 20:39:26.910.10-08:00 R1
May 25 2020 20:39:26.910.11-08:00 R1
May 25 2020 20:39:26.910.12-08:00 R1
May 25 2020 20:39:26.910.13-08:00 R1
May 25 2020 20:39:26.910.14-08:00 R1
May 25 2020 20:39:26.910.15-08:00 R1
May 25 2020 20:39:26.910.16-08:00 R1
May 25 2020 20:39:26.910.17-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

TOS# 0 Metric O

Ver# 2, Type: 5 (Link-State Ack)
Length: 44, Router: 10.0.3.3
Area: 0.0.0.0, Chksum: e6fd
AuType: 00
Key(ascii): 00000000
# LSA Headers: 1
LSA Type 1
LS ID: 10.0.4.4
Adv Rtr: 10.0.4.4
LSA Age: 2
Options: ExRouting:ON
Length: 48, Seg# 8000001b
CheckSum: 6b77

Ver# 2, Type: 5 (Link-State Ack)
Length: 44, Router: 10.0.1.1
Area: 0.0.0.0, Chksum: e8fe
AuType: 00
Key(ascii): 00000000
# LSA Headers: 1
LSA Type 1
LS ID: 10.0.4.4
Adv Rtr: 10.0.4.4
LSA Age: 3
Options: ExRouting:ON
Length: 48, Seq# 8000001b
CheckSum: 6b77

B5E5% 1 MRIOERRE R4 (DR) B LSU, HA Links FB{EHN 2, 27 11 Loopback0 #%
OE8E, 582, 55 3 MRIANZAI—E: BDR [EIRIAY LSAck LUK R1 BEEIRAY LSAK.

#1E£ R1 FF/3 debugging ospf packet request, E& OSPF iz

<R1>debugging ospf packet request
<R1>reset ospf process 1

#WER R1 BY debug it

FilelD: 0x70178025 Line: 2886 Level: 0x20
OSPF 1: SEND Packet. Interface: GigabitEthernet0/0/1
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May 25 2020 21:18:01.400.2-08:00 R1
May 25 2020 21:18:01.400.3-08:00 R1
3

May 25 2020 21:18:01.400.4-08:00 R1
May 25 2020 21:18:01.400.5-08:00 R1
May 25 2020 21:18:01.400.6-08:00 R1
May 25 2020 21:18:01.400.7-08:00 R1
May 25 2020 21:18:01.400.8-08:00 R1
May 25 2020 21:18:01.400.9-08:00 R1
May 25 2020 21:18:01.400.10-08:00 R1
May 25 2020 21:18:01.400.11-08:00 R1
May 25 2020 21:18:01.400.12-08:00 R1
May 25 2020 21:18:01.400.13-08:00 R1
May 25 2020 21:18:01.400.14-08:00 R1
May 25 2020 21:18:01.400.15-08:00 R1
May 25 2020 21:18:01.400.16-08:00 R1
May 25 2020 21:18:01.400.17-08:00 R1
May 25 2020 21:18:01.400.18-08:00 R1
May 25 2020 21:18:01.400.19-08:00 R1
May 25 2020 21:18:01.400.20-08:00 R1
May 25 2020 21:18:01.400.21-08:00 R1
May 25 2020 21:18:01.400.22-08:00 R1
May 25 2020 21:18:01.400.23-08:00 R1
May 25 2020 21:18:01.400.24-08:00 R1
May 25 2020 21:18:01.400.25-08:00 R1
May 25 2020 21:18:01.400.26-08:00 R1
May 25 2020 21:18:01.400.27-08:00 R1
May 25 2020 21:18:01.400.28-08:00 R1
May 25 2020 21:18:01.400.29-08:00 R1
May 25 2020 21:18:01.400.30-08:00 R1
May 25 2020 21:18:01.400.31-08:00 R1
May 25 2020 21:18:01.430.1-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:

FilelD: 0x70178025 Line: 2886 Level: 0x20
OSPF 1: SEND Packet. Interface: GigabitEthernet0/0/1

May 25 2020 21:18:01.430.2-08:00 R1
May 25 2020 21:18:01.430.3-08:00 R1
May 25 2020 21:18:01.430.4-08:00 R1
eq)

May 25 2020 21:18:01.430.5-08:00 R1
May 25 2020 21:18:01.430.6-08:00 R1
May 25 2020 21:18:01.430.7-08:00 R1
May 25 2020 21:18:01.430.8-08:00 R1
May 25 2020 21:18:01.430.9-08:00 R1
May 25 2020 21:18:01.430.10-08:00 R1
May 25 2020 21:18:01.430.11-08:00 R1
May 25 2020 21:18:01.430.12-08:00 R1
May 25 2020 21:18:01.430.13-08:00 R1
May 25 2020 21:18:01.430.14-08:00 R1
May 25 2020 21:18:01.430.15-08:00 R1
May 25 2020 21:18:01.430.16-08:00 R1
May 25 2020 21:18:01.430.17-08:00 R1
May 25 2020 21:18:01.430.18-08:00 R1
May 25 2020 21:18:01.430.19-08:00 R1
May 25 2020 21:18:01.430.20-08:00 R1
May 25 2020 21:18:01.430.21-08:00 R1

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:
RM/6/RMDEBUG:

Source Address: 10.0.123.1
Destination Address: 10.0.123

Length: 108, Router: 10.0.1.1
Area: 0.0.0.0, Chksum: e85a
AuType: 00
Key(ascii): 00000000
# Requesting LSAs: 7
LSA Type 1
LS ID: 10.0.1.1
Adv Rtr: 10.0.1.1
LSA Type 1
LS ID: 10.0.2.2
Adv Rtr: 10.0.2.2
LSA Type 3
LS ID: 10.0.45.0
Adv Rtr: 10.0.4.4
LSA Type 3
LS ID: 10.0.1.0
Adv Rtr: 10.0.1.1
LSA Type 4
LS ID: 10.0.5.5
Adv Rtr: 10.0.4.4
LSA Type 5
LS ID: 10.0.5.0
Adv Rtr: 10.0.5.5
LSA Type 5
LS ID: 10.0.45.0
Adv Rtr: 10.0.5.5

Source Address: 10.0.123.1
Ver# 2, Type: 3 (Link-State R

Length: 108, Router: 10.0.1.1
Area: 0.0.0.0, Chksum: e85a
AuType: 00
Key(ascii): 00000000
# Requesting LSAs: 7
LSA Type 1
LS ID: 10.0.1.1
Adv Rtr: 10.0.1.1
LSA Type 1
LS ID: 10.0.2.2
Adv Rtr: 10.0.2.2
LSA Type 3
LS ID: 10.0.1.0
Adv Rtr: 10.0.1.1
LSA Type 3
LS ID: 10.0.45.0
Adv Rtr: 10.0.4.4



S

SCIg

HUAWEI HCIP-Datacom-Core Technology SCi& it E56T1
May 25 2020 21:18:01.430.22-08:00 R1T RM/6/RMDEBUG: LSA Type 4
May 25 2020 21:18:01.430.23-08:00 R1 RM/6/RMDEBUG: LS ID: 10.0.5.5
May 25 2020 21:18:01.430.24-08:00 R1 RM/6/RMDEBUG: Adv Rtr: 10.0.4.4
May 25 2020 21:18:01.430.25-08:00 R1 RM/6/RMDEBUG: LSA Type 5
May 25 2020 21:18:01.430.26-08:00 R1 RM/6/RMDEBUG: LS ID: 10.0.5.0
May 25 2020 21:18:01.430.27-08:00 R1 RM/6/RMDEBUG: Adv Rtr: 10.0.5.5
May 25 2020 21:18:01.430.28-08:00 R1T RM/6/RMDEBUG: LSA Type 5
May 25 2020 21:18:01.430.29-08:00 R1 RM/6/RMDEBUG: LS ID: 10.0.45.0
May 25 2020 21:18:01.430.30-08:00 R1T RM/6/RMDEBUG: Adv Rtr: 10.0.5.5
MEIHEIEAEZRI R1 [@ R3 (BDR) « R4 (DR) &IX7T LS Request,

=]

1.3.3 BE/
Type-4 LSA (HARHERTFE, EAEAR?
[= = = 2N

134 BESE
R1iQ&AE
#
sysname R1
#

interface GigabitEthernet0/0/1
ip address 10.0.123.1 255.255.255.0
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.1.1
area 0.0.0.0
network 10.0.123.1 0.0.0.0
area 0.0.0.2
network 10.0.1.1 0.0.0.0
#

R2 igEECE

#
sysname R2
#
interface GigabitEthernet0/0/1
ip address 10.0.123.2 255.255.255.0
ospf dr-priority O
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.2.2
area 0.0.0.0
network 10.0.123.2 0.0.0.0
network 10.0.2.2 0.0.0.0
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R3IZEBEE

#
sysname R3
#
interface GigabitEthernet0/0/1
ip address 10.0.123.3 255.255.255.0
ospf dr-priority 254
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.3.3
area 0.0.0.0
network 10.0.123.3 0.0.0.0
network 10.0.3.3 0.0.0.0
#

R4 IRERCE

#
sysname R4
#
interface GigabitEthernet0/0/1
ip address 10.0.123.4 255.255.255.0
ospf dr-priority 255
#
interface GigabitEthernet0/0/2
ip address 10.0.45.4 255.255.255.0
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.4.4
area 0.0.0.0
network 10.0.123.4 0.0.0.0
network 10.0.4.4 0.0.0.0
area 0.0.0.1
network 10.0.45.4 0.0.0.0
#

R5 IRBELE

#
sysname R5
#
interface GigabitEthernet0/0/3
ip address 10.0.45.5 255.255.255.0
#
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interface LoopBackO
ip address 10.0.5.5 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.5.5
import-route direct
area 0.0.0.1
network 10.0.45.5 0.0.0.0
#

1.4 OSPF Stub X135 NSSA Xig;

1.4.1 SEIG 4B

1411 Z3 B8R
e  SCI OSPF Stub XIFAIECE
e  SCI OSPF NSSA XigfIECE
o ik Type-7 LSARAAE
o IHiK Type-7 LSA 5 Type-5 LSA Zj@pyiEiidis

1.4.1.2 SEIGZHM B

Loopback0: 10.0.3.3/24 |
Loopback0: 10.0.1.1/24

R4 R5

iGEO/OH GE0/0/1 GE0/0/2 GE0/0/3 ® GE0/0/2 GE0/0/3 <R>
10.0.13.1/24 10.0.13. 3/24 10.0.34.3/24 10.0.34.4/24 10.0.45.4/24 10.0.45.5/24
GEO/0/3 h
Loopback0: 10.0.4.4/24 Loopback0: 10.0.5.5/24

Loopback0: 10.0.2.2/24

E]1-4 OSPF Stub Xig5 NSSA Xis;

RBEBAUR P HHHIKIAIE R, OSPF XIgHLINT:

1. R1 5R3IMEEEO. R1AY Loopback0 #O/EF OSPF X1 2,

2. R35R4MEEHZOLIRENIN Loopback0 #MOEF OSPF X 0,

3. R4 5R5RIEBMZEOET OSPF XI5 1, R5 AY Loopback0 #OFR BT HIXIE .

4. R2 5R3MIEEHEOETF OSPF Xig; 3, R2 AY Loopback0 #EOFRBTHHIXIE
1413 CE=

RRATNINEEER . WEATRIMERERE AR I8HEE, HF R2. R3IFI R4 ELTR

o RS EREDER, R1 ERIRIBIM 128D,
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RTWESEPEFHES, (FSBEXIE 1 5 NSSA Xig, Xig 2 79 Stub X1,
BT T BEHEIREEAY Router ID, {RECEIRSEAERERIMILER Router 1D,

14.2 5@5\_421}%

1.4.2.1 F558¢
1. iR IP HEE .
1RZEBMXIECE OSPF X1,
K& OSPF ELBLER, 18 OSPF BEXENRT, & OSFP IEHE.
£ R2. R5 Lig5MERERERSINE OSPF i,
BB X1g 2 5 Stub Xig, MERXIF, 2 P OSPF BEEHZE . LSDB B9Z{L.
BeE X1 1 J9 NSSA Xig, XWIZRXIE 1 A OSPF EEHZE. LSDB B934
&E R4 1Y OSPF BRHIZEE1D, 7E R4 LMMEE Type-7 LSA [@ Type-5 LSA AY4%iE

1422 {(FSB R
U 1 HEHEO. REO P RS
HREEAA
B

N o oW N

#RIAARSLIEPARERRYIEN
B

#B0E R1 AY GEO/0/1. Loopback0 #[ IP it

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.0
[R1-LoopBack0] quit

[R1]interface GigabitEthernet0/0/1
[R1-GigabitEthernet0/0/1] ip address 10.0.13.1 255.255.255.0
[R1-GigabitEthernet0/0/1] quit

#BCE R2 B9 GEO/0/2. Loopback0 # IP t#hik

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] ip address 10.0.23.2 255.255.255.0
[R2-GigabitEthernet0/0/2] quit

[R2]interface LoopBackO

[R2-LoopBackO0] ip address 10.0.2.2 255.255.255.0
[R2-LoopBack0] quit

#BcE R3 AY GEO/O/1. GEO0/0/2. GE0/0/3. Loopback0 0O 1P ek
[R3]interface LoopBackO
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[R3-LoopBack0] ip address 10.0.3.3 255.255.255.0
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/1
[R3-GigabitEthernet0/0/1] ip address 10.0.13.3 255.255.255.0
[R3-GigabitEthernet0/0/1] quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] ip address 10.0.34.3 255.255.255.0
[R3-GigabitEthernet0/0/2] quit

[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] ip address 10.0.23.3 255.255.255.0
[R3-GigabitEthernet0/0/3] quit

#ECE R4 B9 GE0/0/2. GE0/0/3. Loopback0 #%[ IP ittt

[R4]interface LoopBackO

[R4-LoopBack0] ip address 10.0.4.4 255.255.255.0
[R4-LoopBack0] quit

[R4]interface GigabitEthernet0/0/2
[R4-GigabitEthernet0/0/2] ip address 10.0.45.4 255.255.255.0
[R4-GigabitEthernet0/0/2] quit

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] ip address 10.0.34.4 255.255.255.0
[R4-GigabitEthernet0/0/3] quit

#BcE R5 AY GEO/0/3. Loopback0 #[ IP it

[R5]interface LoopBackO

[R5-LoopBack0] ip address 10.0.5.5 255.255.255.0
[R5-LoopBack0] quit

[R5]interface GigabitEthernet0/0/3
[R5-GigabitEthernet0/0/3] ip address 10.0.45.5 255.255.255.0
[R5-GigabitEthernet0/0/3] quit

#1£ R3. RS HASEEEIMINEEM

<R3>ping -c 1 10.0.13.1
PING 10.0.13.1: 56 data bytes, press CTRL_C to break
Reply from 10.0.13.1: bytes=56 Sequence=1 ttl=255 time=40 ms

--- 10.0.13.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 40/40/40 ms

<R3>ping -c 1 10.0.23.2
PING 10.0.23.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.23.2: bytes=56 Sequence=1 ttl=255 time=60 ms

--- 10.0.23.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 60/60/60 ms
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<R3>ping -c 1 10.0.34.4
PING 10.0.34.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.34.4: bytes=56 Sequence=1 tt|=255 time=60 ms

--- 10.0.34.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 60/60/60 ms

<R5>ping -c 1 10.0.45.4
PING 10.0.45.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.45.4: bytes=56 Sequence=1 ttl=255 time=70 ms

--- 10.0.45.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 70/70/70 ms

S 2 FELEZXiE OSPF

1ZEERIKIECE OSPF, FaigxE Loopback0 #2itkEJ9 OSPF Router ID, {24 LoopbackO
CRIMIEESEEIA Broadcast

#FBCE R1

[R1] ospf 1 router-id 10.0.1.1

[R1-ospf-1] area 0.0.0.2

[R1-ospf-1-area-0.0.0.2] network 10.0.1.1 0.0.0.0
[R1-ospf-1-area-0.0.0.2] network 10.0.13.1 0.0.0.0
[R1-ospf-1-area-0.0.0.2] quit

[R1-o0spf-1] quit

[R1] interface LoopBackO

[R1-LoopBack0] ospf network-type broadcast

#BCE R2

[R2] ospf 1 router-id 10.0.2.2

[R2-ospf-1] area 0.0.0.3

[R2-ospf-1-area-0.0.0.3] network 10.0.23.2 0.0.0.0
[R2-ospf-1-area-0.0.0.3] quit

[R2-ospf-1] quit

[R2] interface LoopBackO

[R2-LoopBackO0] ospf network-type broadcast

#BECE R3

[R3] ospf 1 router-id 10.0.3.3
[R3-ospf-1] area 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0
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[R3-ospf-1-area-0.0.0.0] network 10.0.34.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] area 0.0.0.2
[R3-ospf-1-area-0.0.0.2] network 10.0.13.3 0.0.0.0
[R3-ospf-1-area-0.0.0.2] area 0.0.0.3
[R3-ospf-1-area-0.0.0.3] network 10.0.23.3 0.0.0.0
[R3-ospf-1-area-0.0.0.3] quit

[R3-o0spf-1] quit

[R3] interface LoopBackO

[R3-LoopBack0] ospf network-type broadcast

#BCE R4

[R4] ospf 1 router-id 10.0.4.4

[R4-ospf-1] area 0.0.0.0

[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.34.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] area 0.0.0.1
[R4-ospf-1-area-0.0.0.1] network 10.0.45.4 0.0.0.0
[R4-ospf-1-area-0.0.0.1] quit

[R4-ospf-1] quit

[R4] interface LoopBackO

[R4-LoopBack0] ospf network-type broadcast

#BCE& RS

[R5] ospf 1 router-id 10.0.5.5

[R5-ospf-1] area 1

[R5-0spf-1-area-0.0.0.1] network 10.0.45.5 0.0.0.0
[R5-0spf-1-area-0.0.0.1] quit

[R5-0spf-1] quit

[R5] interface LoopBackO

[R5-LoopBack0] ospf network-type broadcast

I 3 K3 OSPF SKIGHEE

#1E R3 _H18E OSPF SPEHIE(EE
<R3>display ospf peer brief

OSPF Process 1 with Router ID 10.0.3.3
Peer Statistic Information

Area Id Interface Neighbor id
0.0.0.0 GigabitEthernet0/0/2 10.04.4
0.0.0.2 GigabitEthernet0/0/1 10.0.1.1
0.0.0.3 GigabitEthernet0/0/3 10.0.2.2

#7E R5 _E#8EE OSPF SPERIE(EE
<R5>display ospf peer brief

OSPF Process 1 with Router ID 10.0.5.5

State

Full
Full
Full
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Peer Statistic Information

Area Id Interface Neighbor id
0.0.0.1 GigabitEthernet0/0/3 10.0.4.4

State
Full

N EE A LAFIBTHEBIRE Z [ERY OSPF SPEXFINEIER

#1£ R3 E&E%E OSPF IRHX
<R3>display ospf routing

OSPF Process 1 with Router ID 10.0.3.3
Routing Tables

Routing for Network

Destination Cost Type NextHop
10.0.3.0/24 0 Stub 10.0.3.3
10.0.13.0/24 1 Transit 10.0.13.3
10.0.23.0/24 1 Transit 10.0.23.3
10.0.34.0/24 1 Transit 10.0.34.3
10.0.1.0/24 1 Stub 10.0.13.1
10.0.4.0/24 1 Stub 10.0.34.4
10.0.45.0/24 2 Inter-area  10.0.34.4

Total Nets: 7
Intra Area: 6 Inter Area: 1 ASE: 0 NSSA: 0

AdvRouter
10.0.3.3
10.0.3.3
10.0.3.3
10.0.3.3
10.0.1.1
10.04.4

10.04.4

Area
0.0.0.0
0.0.0.2
0.0.0.3
0.0.0.0
0.0.0.2
0.0.0.0

0.0.0.0

& T R%E OSPF B9 R2 Loopback0 #£[. R5 Loopback0 ##[0, R3 BEE&FIFHSREORK

=8

LR 4 FREISHNEBEEHSINE OSPF

#4% R5 Y Loopback0 &S| AE) OSPF

[R5] ospf 1
[R5-0spf-1] import-route direct

#7E R2 LT BHARE, BIEEHEON Loopback #0, FHiSiZH& A5 \E OSPF
, SMERERHZEENSE S 1, Cost EIREN 20, A& always 23]

[R2] ip route-static 0.0.0.0 0.0.0.0 LoopBack 0
[R2] ospf 1
[R2-ospf-1] default-route-advertise type 1 cost 20

#1£ R3 LEESINRYSMNBIRE, FHUXEEE S
<R3>display ospf routing 0.0.0.0

OSPF Process 1 with Router ID 10.0.3.3

Destination :

AdverRouter : 10.0.2.2 Tag 01
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Cost 121 Type : Typel
NextHop :10.0.23.2 Interface : GigabitEthernet0/0/3
Priority : Low Age : 00h01m15s

<R3>display ospf routing 10.0.5.5

OSPF Process 1 with Router ID 10.0.3.3

Destination :

AdverRouter : 10.0.5.5 Tag 01

Cost 21 Type : Type2

NextHop :10.0.344 Interface : GigabitEthernet0/0/2
Priority : Low Age : 00h05m20s

<R3>ping -c 1 10.0.5.5
PING 10.0.5.5: 56 data bytes, press CTRL_C to break
Reply from 10.0.5.5: bytes=56 Sequence=1 ttl=254 time=50 ms

--- 10.0.5.5 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

<R3>ping -c 1 10.0.2.2
PING 10.0.2.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.2.2: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.2.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss

round-trip min/avg/max = 50/50/50 ms

FI 5 EEXIg 2 J Stub Xig

#1£ R1 L &E OSPF IgH%
<R1>display ospf routing

OSPF Process 1 with Router ID 10.0.1.1

Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.1.0/24 0 Stub 10.0.1.1 10.0.1.1 0.0.0.2
10.0.13.0/24 1 Transit 10.0.13.1 10.0.1.1 0.0.0.2
10.0.3.0/24 1 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.4.0/24 2 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.23.0/24 2 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.34.0/24 2 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.45.0/24 3 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
Routing for ASEs

Destination Cost Type Tag NextHop AdvRouter
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10.0.5.0/24 1 Type2 1 10.0.13.3 10.0.5.5

Total Nets: 9
Intra Area: 2 Inter Area: 5 ASE:2 NSSA: 0

IATERARR B9 OSPF 4M3BIEE o

#1E R1. R3 LECERXIE 2 5 Stub Xig

[R1] ospf 1
[R1-ospf-1] area 0.0.0.2
[R1-ospf-1-area-0.0.0.2] stub

[R3] ospf 1

[R3-ospf-1] area 0.0.0.2
[R3-ospf-1-area-0.0.0.2] stub

#BIRTE R1 E&EF OSPF I8
<R1>display ospf routing

OSPF Process 1 with Router ID 10.0.1.1
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.1.0/24 0 Stub 10.0.1.1 10.0.1.1 0.0.0.2
10.0.13.0/24 1 Transit 10.0.13.1 10.0.1.1 0.0.0.2
10.0.3.0/24 1 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.4.0/24 2 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.23.0/24 2 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.34.0/24 2 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
10.0.45.0/24 3 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2

Total Nets: 8
Intra Area: 2 Inter Area: 6 NSSA: 0

AT R1 _EARTZ1E OSPF SMERERER, JEANAY OSPF 4MERE& SR 0.0.0.0/0. 10.0.5.0/24 #H—%%
TREHY OSPF XiZEFRFAFEUL

#8575 R1 89 OSPF LSDB
<R1>display ospflsdb

OSPFProcess 1 withRouter ID 10.0.1.1
Link State Database

Area: 0.0.0.2
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 10.0.3.3 10.0.3.3 628 36 80000004 1
Router 10.0.1.1 10.0.1.1 619 48 80000007 0

Network  10.0.13.1 10.0.1.1 619 32 80000002 0
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Sum-Net 10.0.34.0 10.0.3.3 631 28 80000001 1
Sum-Net 10.0.3.0 10.0.3.3 631 28 80000001 0
Sum-Net 10.0.4.0 10.0.3.3 631 28 80000001 1
Sum-Net 10.0.45.0 10.0.3.3 631 28 80000001 2
Sum-Net 10.0.23.0 10.0.3.3 631 28 80000001 1

R1 LICAIATIZETE Type-4 LSA. Type-5 LSA, ZXfF OSPF i5#MN&@id ABR ERkHY Type-3 LSA Bt
TR EISHASCHL . BERTLEAYRIFEEX AT Type-3 LSA {KIBFTE.

PAERGIE T — N XIgECE S Stub XigiUARS, ABR =[HER Type-4 LSA. Type-5 LSA [@iz[X
&i%, FEE Type-3 LSA EizX IRz —RENARRISME ABR B S,

#7£ R3 EACE X1 2 4 Totally Stub i

[R3] ospf 1
[R3-ospf-1] area 0.0.0.2
[R3-ospf-1-area-0.0.0.2] stub no-summary

#FEIXTE R1 _£&F OSPF i§H%. LSDB
<R1>display ospf routing

OSPF Process 1 with Router ID 10.0.1.1
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.1.0/24 0 Stub 10.0.1.1 10.0.1.1 0.0.0.2
10.0.13.0/24 1 Transit 10.0.13.1 10.0.1.1 0.0.0.2
0.0.0.0/0 2 Inter-area  10.0.13.3 10.0.3.3 0.0.0.2
Total Nets: 3

Intra Area: 2 Inter Area: 1T ASE: 0 NSSA: 0
<R1>display ospflsdb

OSPFProcess 1 withRouter ID 10.0.1.1
Link State Database

Area: 0.0.0.2
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 10.0.3.3 10.0.3.3 125 36 80000005 1
Router 10.0.1.1 10.0.1.1 121 48  8000000C 0
Network  10.0.13.1 10.0.1.1 121 32 80000002 0
Sum-Net  0.0.0.0 10.0.3.3 961 28 80000001 1

AT RAZ 5% OSPF Xiga)i& R Fl—5% 0.0.0.0/0 FREIEH, LSDB A Type-3 LSA RfI—5
0.0.0.0,

XIIET Totally Stub [XigiH ABR 2FEMT T Type-3 LSA. Type-4 LSA. Type-5 LSA, F4&
F—2% Type-3 LSA, BE—&KIE0BEBHMREEA,
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£ 6 FLEXIE 1 5 NSSA Xig

#85%& R4 (1Y OSPF B§HZ%
<R4>display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.4.0/24 0 Stub 10.04.4 10.0.4.4 0.0.0.0
10.0.34.0/24 1 Transit 10.0.34.4 10.0.4.4 0.0.0.0
10.0.45.0/24 1 Transit 10.0.45.4 10.0.4.4 0.0.0.1
10.0.1.0/24 2 Inter-area  10.0.34.3 10.0.3.3 0.0.0.0
10.0.3.0/24 1 Stub 10.0.34.3 10.0.3.3 0.0.0.0
10.0.13.0/24 2 Inter-area  10.0.34.3 10.0.3.3 0.0.0.0
10.0.23.0/24 2 Inter-area  10.0.34.3 10.0.3.3 0.0.0.0

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter
0.0.0.0/0 22 Type1 1 10.0.34.3 10.0.2.2

Total Nets: 9
Intra Area: 4 Inter Area: 3 ASE:2 NSSA: 0

AT R5 ZFE—5%H Type-5 LSA #5HiRRISMNEBEEH 10.0.5.0/24

#25& R5 {9 OSPF BEHE
<R5>display ospf routing

OSPF Process 1 with Router ID 10.0.5.5
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.45.0/24 1 Transit 10.0.45.5 10.0.5.5 0.0.0.1

10.0.1.0/24 3 Inter-area 10.0.45.4 10.04.4 0.0.0.1
10.0.3.0/24 2 Inter-area 10.0.45.4 10.04.4 0.0.0.1
10.0.4.0/24 1 Inter-area 10.0.45.4 10.04.4 0.0.0.1
10.0.13.0/24 3 Inter-area 10.0.45.4 10.0.4.4 0.0.0.1
10.0.23.0/24 3 Inter-area 10.0.45.4 10.0.4.4 0.0.0.1
10.0.34.0/24 2 Inter-area 10.0.45.4 10.0.4.4 0.0.0.1

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter

Total Nets: 8
Intra Area: 1 Inter Area: 6 ASE: 1 NSSA: 0

£ R5 {9 OSPF IRHERF HIAIFREIZHZH Type-5 LSA Fri@iARY, iZ LSA HH R2 774,
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#TE R4, R5 FECEXIE 1 9 NSSA Xigf

[R4]ospf 1
[R4-ospf-1] area 0.0.0.1
[R4-ospf-1-area-0.0.0.1] nssa

[R5]ospf 1

[R5-ospf-1] area 0.0.0.1
[R5-o0spf-1-area-0.0.0.1] nssa

#FREF R5 B9 OSPF EEHE
<R5>display ospf routing

OSPF Process 1 with Router ID 10.0.5.5
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.45.0/24 1 Transit 10.0.45.5 10.0.5.5 0.0.0.1
10.0.1.0/24 3 Inter-area 10.0.45.4 10.04.4 0.0.0.1
10.0.3.0/24 2 Inter-area 10.0.45.4 10.0.4.4 0.0.0.1
10.0.4.0/24 1 Inter-area 10.0.45.4 10.04.4 0.0.0.1
10.0.13.0/24 3 Inter-area 10.0.45.4 10.0.44 0.0.0.1
10.0.23.0/24 3 Inter-area 10.0.45.4 10.0.44 0.0.0.1
10.0.34.0/24 2 Inter-area 10.0.45.4 10.0.44 0.0.0.1
Routing for
Destination Cost Type Tag NextHop AdvRouter
1 Type2 1 10.0.45.4

Total Nets: 8
Intra Area: 1 Inter Area: 6 ASE: 0 NSSA: 1

LEBSARTFHER R2 RTAYGREIRE, FE—5<MH R4 &HHY Type-7 LSA ##iRAY OSPF tREHE
=218

#&& R5 LSDB
<R5>display ospflsdb

OSPFProcess 1 withRouter ID 10.0.5.5
Link State Database

Area: 0.0.0.1
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 10.0.5.5 10.0.5.5 100 36 80000005 1
Router 10.0.4.4 10.04.4 105 36 80000005 1
Network 10.0.45.5 10.0.5.5 100 32 80000002 0
Sum-Net 10.0.34.0 10.04.4 151 28 80000001 1
Sum-Net 10.0.13.0 10.04.4 151 28 80000001 2
Sum-Net 10.0.3.0 10.04.4 151 28 80000001 1

Sum-Net 10.0.1.0 10.04.4 151 28 80000001 2
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Sum-Net  10.0.4.0 10.04.4 151 28 80000001 0
Sum-Net  10.0.23.0 10.04.4 151 28 80000001 2

ILEATARTZTE Type-4 LSA. Type-5 LSA, 4MEBEEHILA Type-7 LSA ( NSSA ) BIFZZTETE

#85%& R4 (1Y OSPF B§HZ%
[R4]display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.4.0/24 0 Stub 10.0.4.4 10.0.4.4 0.0.0.0
10.0.34.0/24 1 Transit 10.0.34.4 10.0.4.4 0.0.0.0
10.0.45.0/24 1 Transit 10.0.45.4 10.0.4.4 0.0.0.1
10.0.1.0/24 2 Inter-area  10.0.34.3 10.0.3.3 0.0.0.0
10.0.3.0/24 1 Stub 10.0.34.3 10.0.3.3 0.0.0.0
10.0.13.0/24 2 Inter-area  10.0.34.3 10.0.3.3 0.0.0.0
10.0.23.0/24 2 Inter-area  10.0.34.3 10.0.3.3 0.0.0.0

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter
0.0.0.0/0 22 Typel 1 10.0.34.3 10.0.2.2

Routing for NSSAs
Destination Cost Type Tag NextHop AdvRouter

Total Nets: 9
Intra Area: 4 Inter Area: 3 ASE: 1 NSSA: 1

R5 Fr5 | NAISMNEREEER 10.0.5.0/24 FH Type-7 LSA FRiffik

PA_EBEIE T NSSA XigFEET 7 5M2BRY Type-4 LSA. Type-5 LSA A, FH ABR £@EXigH
TA—SRH Type-7 LSA #EiIRRIBAIAREE . ASBR @ NSSA KigA T4 Type-7 LSA iR AX i,
S| NBISMERERH -

I 7 JMEL NSSA X3 OSPF FE 492201

#1E R4 EEF OSPF HIEER
<R4>display ospf brief

OSPF Process 1 with Router ID 10.0.4.4
OSPF Protocol Information

RouterID: 10.0.4.4
Multi-VPN-Instance is not enabled



S

HUAWEI

HCIP-Datacom-Core Technology SE3&FAf 70

Global DS-TE Mode: Non-Standard IETF Mode
Spf-schedule-interval: max 10000ms, start 500ms, hold 1000ms
Default ASE parameters: Metric: 1 Tag: 1 Type: 2

Route Preference: 10

ASE Route Preference: 150

SPF Computation Count: 22

RFC 1583 Compatible

Retransmission limitation is disabled

Area Count: 2  Nssa Area Count: 1

ExChange/Loading Neighbors: 0

Area: 0.0.0.0 (MPLS TE not enabled)
Authtype: None  Area flag: Normal

SPF scheduled Count: 22

ExChange/Loading Neighbors: 0

Router ID conflict state: Normal

Interface: 10.0.4.4 (LoopBackO)

Cost: 0 State: DR Type: Broadcast MTU: 1500
Priority: 1

Designated Router: 10.0.4.4

Backup Designated Router: 0.0.0.0

Timers: Hello 10 , Dead 40, Poll 120, Retransmit 5, Transmit Delay 1

Interface: 10.0.34.4 (GigabitEthernet0/0/3)

Cost: 1 State: BDR Type: Broadcast MTU: 1500
Priority: 1

Designated Router: 10.0.34.3

Backup Designated Router: 10.0.34.4

Timers: Hello 10 , Dead 40, Poll 120, Retransmit 5, Transmit Delay 1

Area: 0.0.0.1 (MPLS TE not enabled)
Authtype: None Area flag: NSSA

SPF scheduled Count: 6

ExChange/Loading Neighbors: 0

NSSA Translator State: Elected

Router ID conflict state: Normal

Interface: 10.0.45.4 (GigabitEthernet0/0/2)

Cost: 1 State: BDR Type: Broadcast MTU: 1500
Priority: 1

Designated Router: 10.0.45.5

Backup Designated Router: 10.0.45.4

Timers: Hello 10 , Dead 40, Poll 120, Retransmit 5, Transmit Delay 1

£ Border Router FERRILAEZ] R4 LEATAYSH9: AREA AS NSSA, HEMCEIZEREHZEN
ABR. ASBR LINTFTEIZOETF NSSA XiF

#1£ R4 YR Type-7 LSA [a) Type-5 LSA ¥&#RUIFE, LA 10.0.5.0/24 HFIMZREEERAY
BIBITTE
<R4>display ospf lsdb nssa 10.0.5.0

OSPF Process 1 with Router ID 10.0.4.4
Area: 0.0.0.0
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Link State Database

Area: 0.0.0.1
Link State Database

Type : NSSA

Ls age : 587
Len 136

seq# : 80000001
chksum : 0x3336

TOS 0 Metric: 1
E type 12

Tag o1

Priority : Low
BEEBEEHIA 10.0.5.0/24 B9 Type-7 LSA, H options FE&J NP, Fi% LSA aTLA# ABR 4%
1L R—5% Type-5 LSA,

#1£ R4 EEBERAIATH#EIR 10.0.5.0/24 AY Type-5 LSA
<R4>display ospf lsdb ase 10.0.5.0

OSPF Process 1 with Router ID 10.0.4.4
Link State Database

Type : External

Ls age 1753

Len 136
Options : E

seq# : 80000001
chksum : Oxb6bc

TOS 0 Metric: 1
E type 12

Tag o1
Priority : Low

BJLAEZIS Type-7 LSA1BLL, H Lsid. net mask. FA ith=FERANAZEMEE, adv rtr FES
{8M 10.0.5.5 T H7T 10.0.4.4, I7BFIZ Type-5 LSA B R4 724,

1.4.3 BZRR
Er4am=TEEER NSSA Xig?
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144 BCESZE
R1IREECE
#
sysname R1
#

interface GigabitEthernet0/0/1
ip address 10.0.13.1 255.255.255.0
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.1.1
area 0.0.0.2
network 10.0.1.1 0.0.0.0
network 10.0.13.1 0.0.0.0
stub
#

R2 IR&ERE

#
sysname R2
#
interface GigabitEthernet0/0/2
ip address 10.0.23.2 255.255.255.0
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.2.2
default-route-advertise cost 20 type 1
area 0.0.0.3
network 10.0.23.2 0.0.0.0
#
ip route-static 0.0.0.0 0.0.0.0 LoopBack0
#

R3 IREECE

#
sysname R3
#
interface GigabitEthernet0/0/1

ip address 10.0.13.3 255.255.255.0
#
interface GigabitEthernet0/0/2

ip address 10.0.34.3 255.255.255.0
#
interface GigabitEthernet0/0/3

ip address 10.0.23.3 255.255.255.0
#



S

S
HUAWEI HCIP-Datacom-Core Technology SCi& it

5873

interface LoopBackO
ip address 10.0.3.3 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.3.3
area 0.0.0.0
network 10.0.3.3 0.0.0.0
network 10.0.34.3 0.0.0.0
area 0.0.0.2
network 10.0.13.3 0.0.0.0
stub no-summary
area 0.0.0.3
network 10.0.23.3 0.0.0.0
#

R4 IRERCE

#
sysname R4
#
interface GigabitEthernet0/0/2
ip address 10.0.45.4 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.34.4 255.255.255.0
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.4.4
area 0.0.0.0
network 10.0.4.4 0.0.0.0
network 10.0.34.4 0.0.0.0
area 0.0.0.1
network 10.0.45.4 0.0.0.0
nssa
#

R5 & E

#
sysname R5
#
interface GigabitEthernet0/0/3
ip address 10.0.45.5 255.255.255.0
#
interface LoopBackO
ip address 10.0.5.5 255.255.255.0
ospf network-type broadcast
#
ospf 1 router-id 10.0.5.5
import-route direct
area 0.0.0.1
network 10.0.45.5 0.0.0.0
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nssa

1S-1S EhRHESCIE

2.1 1S-1S Be&sCIe

2.1.1 SEIGN 4B

2.1.1.1 2> Bfr
o  SCIY IS-IS M EAREE
e SCIR IS-IS #MY DIS fR5E4R{EH
o SCHRIS-IS HMY LR SEENERL
e SCHIIS-IS YIRS RSN
SCHL IS-1S #2000 cost &84
SCHR IS-1S BRESERCE
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IRl1lAY
2.1.1.2 SCESZHMI A48
R2
G
GE0/0/1 %)
10.0.123.2/24 190243

245
o

S1 ¥4 Geojop2 GEO/0/3

R1 GE0/0/1
10.0.123.1/24 B9 R4 ® 10.0.45.4/24 10.0.45.5/24
0\3 R5
<ol
GgA-M'LA
A0
GEO/O/1 o2, on
10.0.123.3/24 ¢ :&am?"

BE2-1 1S-1S SCEHRFH

IP #BiE, 1S-IS Xig. IS-1S B EFRWNE <, H# R1. R2. R3/EF 49.0001 X1}, R4,
R5 BF 49.0002 XiF, FrEIRMAEEtYEIE Loopback0 #£0, H IP ittt 10.0.x.x/32, Hre
X B RS -

2.1.1.3 LI 5=

B2 PR9MLR(ER 1S-1S HHYA/EA IGP, R4 #1 R5 JZ1T7E 49.0002 Xi, #F= Level-2 B8
22 ' R1. R2. R3IZ={T{E 49.0001 X1z, EHA R1 £ Level-1 #&8H2E, R2 F1R3 {EX Level-1-2
FRA2E, R5 ESIANTHMEBERE 192.168.1.0/24,

ZE3k: R1 TLAAIE] R5 5| NRISMERESEE; R1 A9 GEO/0/1 #O{ER DIS; R1 5 R5 Z[aR9%N (G
MEEKAE R3. R4 XEIREF A, TJLUEID cost FIEEHIZEHTIHEIRIZH

2.1.2 SCIG(FS
2.1.2.1 (F53EEK
125 P RS .

—_

2. IRBBIIKIECE IS-1S,

3. KMEIS-ISEEER, PHFERT. RAKEE IS-ISLEEE.

4. FENEM R1 GE0/0/1 #2ORY DIS {554k, {EELRL DIS,

5. #ER5 LEEUE Loopbackl, {EAIMBEEHSIANE IS-IS F, 5I7E R4, R1 EIRER IS-IS B
%, Fllik R1 S55MEREEE ML BIRYEE N .

6. FEHTE R4 LI GEO/0/3 B IS-IS Cost {H, {#15 R4 fLiE F—BJ9 R2 BIBEHREIE R,

7. 7E£R3 LECE IS-IS RUBBHIBIE, £15 R1 N R3 EFEIEF L2 KIAIBRMIRE, £1S R1 R
ERASICECEN, ik T—BE) R3 AUBBARRRERIE L2 X,

2.1.2.2 {F5ZEIR
IR 1 GEHEO. REO P RS
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#RIAARSLIEPARERRYEN

i

#B2E R1 A9 GEO/O/1. Loopback0 #[1 IP itk

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBack0] quit

[R1]interface GigabitEthernet0/0/1

[R1-GigabitEthernet0/0/1] ip address 10.0.123.1 255.255.255.0
[R1-GigabitEthernet0/0/1] quit

#BCE R2 B9 GEO/0/1. GEO0/0/5. Loopback0 #[] IP it

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

[R2]interface GigabitEthernet0/0/1

[R2-GigabitEthernet0/0/1] ip address 10.0.123.2 255.255.255.0
[R2-GigabitEthernet0/0/1] quit

[R2]interface GigabitEthernet0/0/5

[R2-GigabitEthernet0/0/5] ip address 10.0.24.2 255.255.255.0
[R2-GigabitEthernet0/0/5] quit

#BcE R3 A9 GEO/0/1. GE0/0/2. Loopback0 #zM IP ittt

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/1

[R3-GigabitEthernet0/0/1] ip address 10.0.123.3 255.255.255.0
[R3-GigabitEthernet0/0/1] quit

[R3]interface GigabitEthernet0/0/2

[R3-GigabitEthernet0/0/2] ip address 10.0.34.3 255.255.255.0
[R3-GigabitEthernet0/0/2] quit

#BcE R4 BY GEO/0/2. GEO/0/3. GEO/0/5. Loopback0 = IP ithiit

[R4]interface LoopBackO

[R4-LoopBack0] ip address 10.0.4.4 255.255.255.255
[R4-LoopBack0] quit

[R4]interface GigabitEthernet0/0/2
[R4-GigabitEthernet0/0/2] ip address 10.0.45.4 255.255.255.0
[R4-GigabitEthernet0/0/2] quit

[R4]interface GigabitEthernet0/0/5
[R4-GigabitEthernet0/0/5] ip address 10.0.24.4 255.255.255.0
[R4-GigabitEthernet0/0/5] quit

[R4]interface GigabitEthernet0/0/3
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[R4-GigabitEthernet0/0/3] ip address 10.0.34.4 255.255.255.0
[R4-GigabitEthernet0/0/3] quit

#B2E R5 BY GE0/0/3. Loopback0 ##[1 IP itk

[R5]interface LoopBackO

[R5-LoopBack0] ip address 10.0.5.5 255.255.255.255
[R5-LoopBack0] quit

[R5]interface GigabitEthernet0/0/3
[R5-GigabitEthernet0/0/3] ip address 10.0.45.5 255.255.255.0
[R5-GigabitEthernet0/0/3] quit

#1£ R1. R4 HASEEEOMINEEM

<R1>ping -c 1 10.0.123.2
PING 10.0.123.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.123.2: bytes=56 Sequence=1 ttl=255 time=90 ms

--- 10.0.123.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 90/90/90 ms

<R1>ping -c 1 10.0.123.3
PING 10.0.123.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.123.3: bytes=56 Sequence=1 ttl=255 time=140 ms

--- 10.0.123.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 140/140/140 ms

<R4>ping -c 1 10.0.24.2
PING 10.0.24.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.24.2: bytes=56 Sequence=1 ttl=255 time=70 ms

--- 10.0.24.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 70/70/70 ms

<R4>ping -c 1 10.0.34.3
PING 10.0.34.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.34.3: bytes=56 Sequence=1 ttl=255 time=60 ms

--- 10.0.34.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 60/60/60 ms
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<R4>ping -c¢ 1 10.0.45.5
PING 10.0.45.5: 56 data bytes, press CTRL_C to break
Reply from 10.0.45.5: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.45.5 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

LI 2 ELE IS-IS HMY

REBIRIMNITZ S ECEIRHERAY IS-1S #HE2, HIZS{EM 1, NET (EHIRERS, LURTA

f5: 49.0001.0000.0000.0001.00,

#FBCE R1

[R1]isis 1

[R1-isis-1] is-level level-1

[R1-isis-1] network-entity 49.0001.0000.0000.0001.00
[R1-isis-1] quit

[R1]interface LoopBackO

[R1-LoopBack0] isis enable 1

[R1-LoopBack0] quit

[R1]interface GigabitEthernet0/0/1
[R1-GigabitEthernet0/0/1] isis enable 1
[R1-GigabitEthernet0/0/1] quit

#BCE R2

[R2]isis 1

[R2-isis-1] network-entity 49.0001.0000.0000.0002.00
[R2-isis-1] quit

[R2]interface LoopBackO
[R2-LoopBack0] isis enable 1
[R2-LoopBack0] quit

[R2]interface GigabitEthernet0/0/1
[R2-GigabitEthernet0/0/1] isis enable 1
[R2-GigabitEthernet0/0/1] quit
[R2]interface GigabitEthernet0/0/5
[R2-GigabitEthernet0/0/5] isis enable 1
[R2-GigabitEthernet0/0/5] quit

#BcE R3

[R3]isis

[R3-isis-1] network-entity 49.0001.0000.0000.0003.00
[R3-isis-1] quit

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
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[R3-LoopBack0] isis enable 1
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/1
[R3-GigabitEthernet0/0/1] isis enable 1
[R3-GigabitEthernet0/0/1] quit
[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] isis enable 1
[R3-GigabitEthernet0/0/2] quit

#BCE R4

[R4]isis 1

[R4-isis-1] is-level level-2

[R4-isis-1] network-entity 49.0002.0000.0000.0004.00
[R4-isis-1] quit

[R4]interface LoopBackO
[R4-LoopBack0] isis enable 1
[R4-LoopBack0] quit

[R4]interface GigabitEthernet0/0/2
[R4-GigabitEthernet0/0/2] isis enable 1
[R4-GigabitEthernet0/0/2] quit
[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] isis enable 1
[R4-GigabitEthernet0/0/3] quit
[R4]interface GigabitEthernet0/0/5
[R4-GigabitEthernet0/0/5] isis enable 1
[R4-GigabitEthernet0/0/5] quit

#BCE& RS

[R5]isis 1

[R5-isis-1] is-level level-2

[R5-isis-1] network-entity 49.0002.0000.0000.0005.00
[R5-isis-1] quit

[R5]interface LoopBackO

[R5-LoopBack0] isis enable 1

[R5-LoopBack0] quit

[R5]interface GigabitEthernet0/0/3
[R5-GigabitEthernet0/0/3] isis enable 1
[R5-GigabitEthernet0/0/3] quit

#AMFRIEZEM, BE IS-IS AYEONAIE, 5/ MD5 530, Ef3ACE N "huawei”

[R1]interface GigabitEthernet0/0/1
[R1-GigabitEthernet0/0/1] isis authentication-mode md5 huawei
[R1-GigabitEthernet0/0/1] quit

[R2]interface GigabitEthernet0/0/1

[R2-GigabitEthernet0/0/1] isis authentication-mode md5 huawei
[R2-GigabitEthernet0/0/1] quit

[R2]interface GigabitEthernet0/0/5

[R2-GigabitEthernet0/0/5] isis authentication-mode md5 huawei
[R2-GigabitEthernet0/0/5] quit
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[R3]interface GigabitEthernet0/0/1

[R3-GigabitEthernet0/0/1] isis authentication-mode md5 huawei
[R3-GigabitEthernet0/0/1] quit

[R3]interface GigabitEthernet0/0/2

[R3-GigabitEthernet0/0/2] isis authentication-mode md5 huawei
[R3-GigabitEthernet0/0/2] quit

[R4]interface GigabitEthernet0/0/2

[R4-GigabitEthernet0/0/2] isis authentication-mode md5 huawei
[R4-GigabitEthernet0/0/2] quit

[R4]interface GigabitEthernet0/0/3

[R4-GigabitEthernet0/0/3] isis authentication-mode md5 huawei
[R4-GigabitEthernet0/0/3] quit

[R4]interface GigabitEthernet0/0/5

[R4-GigabitEthernet0/0/5] isis authentication-mode md5 huawei
[R4-GigabitEthernet0/0/5] quit

[R5]interface GigabitEthernet0/0/3
[R5-GigabitEthernet0/0/3] isis authentication-mode md5 huawei
[R5-GigabitEthernet0/0/3] quit

HIE 3 KRB IS-IS BEER

#ER1. RABEE IS-ISEPE

<R1>display isis peer

Peerinformation for ISIS(1)

System Id Interface Circuitld State HoldTimeType
0000.0000.0002 GE0/0/1 0000.0000.0002.01 Up 8s L1
0000.0000.0003 GE0/0/1 0000.0000.0002.01 Up 29s L1

Total Peer(s):2
R1 B INHS R2. R3 &7 IS-IS4PE, HHEE L1 38,

<R4>display isis peer

Peerinformation for ISIS(1)

System Id Interface Circuitld State HoldTimeType
0000.0000.0005 GE0/0/2 0000.0000.0004.01 Up 24s L2
0000.0000.0003 GE0/0/3 0000.0000.0004.02 Up 27s L2
0000.0000.0002 GEO0/0/5 0000.0000.0004.03 Up 23s L2

Total Peer(s):3
R4 E&RINIMES R2. R3. R5 37 IS-IS PE, FHEHZE L2 38,

PRI

64

PRI

64

64
64
64
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#1E L2 B82S R4 HHGE IS-IS IRHE

<R4>display isisroute

Route information for ISIS(1)

IPV4 Destination IntCost ExtCost Exitinterface NextHop Flags
10.0.24.0/24 10 NULL GEO/0/5 Direct D/-/L/-
10.0.3.3/32 10 NULL GEO/0/3 10.0.34.3 A/-/-/-
10.0.2.2/32 10 NULL GEO/0/5 10.0.24.2 A/-/-/-
10.0.5.5/32 10 NULL GEO0/0/2 10.0.45.5 A/-[-/-
10.0.123.0/24 20 NULL GEO/0/3 10.0.34.3 A/-[-/-
GEO0/0/5 10.0.24.2
10.0.45.0/24 10 NULL GEO0/0/2 Direct D/-/L/-
10.0.1.1/32 20 NULL GEO/0/3 10.0.34.3 A/-[-/-
GEO0/0/5 10.0.24.2
10.0.4.4/32 0 NULL Loop0 Direct D/-/L/-
10.0.34.0/24 10 NULL GEO/0/3 Direct D/-/L/-

Flags: D-Direct, A-AddedtoURT, L-Advertised in LSPs, S-IGPShortcut,U-Up/Down Bit Set
M EETLAER L2 #EH2E R4 EELFEIFIEEMAYIZEA, FHai1E 10.0.123.0/24.
10.0.1.1/32 B EELLFREIIERVRET

S 4 {EX R1 GE0/0/1 £ O/Y DIS 5545

R1. R2. RITFE—T EMEF, Blilsiksst— DIS, @2 DIS L5 RFoHEE
R1 A9 GEO/0/1 {EJ9 DIS,

#1E R1 E&EF 1S-IS BOKRE

<R1>display isisinterface

Interface information for ISIS(1)

Interface Id IPV4.State IPV6.State MTU Type DIS
Loop0O 001 Up Down 1500 L1/L2 --
GE0/0/1 001 Up Down 1497 L1/L2

LAY R1 B9 GEO/0/1 #Z#OHAE DIS,

#(E2Z R1 B9 GEO/0/1 DIS {5tk

[R1]interface GigabitEthernet0/0/1
[R1-GigabitEthernet0/0/1] isis dis-priority 127

#1E R1 E&EF 1S-IS EOKRE
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<R1>display isisinterface

Interface information for ISIS(1)

Interface  Id IPV4.State IPV6.State MTU Type DIS
Loop0 001 Up Down 1500 L1/L2 --
GEO0/0/1 001 Up Down 1497 L1/L2 /No

ItbAT R1 B9 GEO/0/1 EOE &R DIS,

IR 5 SINIMEBERH

#7E R5 L83 Loopbackl 120, B2E IP #itit}y 192.168.1.1, {EAIMEBESEASINE IS-1S &

[R5]interface LoopBack 1

[R5-LoopBack1] ip address 192.168.1.1 32
[R5-LoopBack1] quit

[R5]isis 1

[R5-isis-1] import-route direct

[R5-isis-1] quit

#1E R5 L&F IS-IS IBHAZE

<R5>display isisroute

Route information for ISIS(1)

IPV4 Destination IntCost ExtCost Exitinterface NextHop Flags
10.0.24.0/24 20 NULL GEO0/0/3 10.0.45.4 A/-/-/-
10.0.3.3/32 20 NULL GEO0/0/3 10.0.45.4 A/-/-/-
10.0.2.2/32 20 NULL GEO0/0/3 10.0.45.4 A/-/-/-
10.0.5.5/32 0 NULL Loop0 Direct D/-/L/-
10.0.123.0/24 30 NULL GEO0/0/3 10.0.45.4 A/-/-/-
10.0.45.0/24 10 NULL GEO0/0/3 Direct D/-/L/-
10.0.1.1/32 30 NULL GEO0/0/3 10.0.45.4 A/-/-/-
10.0.4.4/32 10 NULL GEO0/0/3 10.0.45.4 A/-/-/-
10.0.34.0/24 20 NULL GE0/0/3 10.0.45.4 A/-/-/-

Flags: D-Direct, A-AddedtoURT, L-Advertised in LSPs, S-IGPShortcut,U-Up/Down Bit Set

ISIS(1) Level-2 Redistribute Table

Type IPV4 Destination IntCost ExtCost Tag

Type: D-Direct, I-ISIS, S-Static, O-OSPF, B-BGP, R-RIP, U-UNR
£ L2 A EAHRPILUBERIS I NS MEREEH
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#1£ R4 EEE IS-1S B&H 192.168.1.1
<R4>display isisroute192.168.1.1

Route information for ISIS(1)

IPV4 Destination IntCost ExtCost Exitinterface NextHop Flags

192.168.1.1/32 10 0 GEO0/0/2 10.0.45.5 Al-/-/-
Flags: D-Direct, A-Added to URT, L-Advertised in LSPs, S-IGP Shortcut,U-Up/Down Bit Set

R4 IEATELEZIE IS-1S B8H 192.168.1.1/32,

#1E R1 L&EF IS-IS IBHAZE

<R1>display isisroute

Route information for ISIS(1)

IPV4 Destination IntCost ExtCost Exitinterface NextHop Flags
10 NULL GEO0/0/1 10.0.123.3 A/-/-/-
GEO0/0/1 10.0.123.2
10.0.24.0/24 20 NULL GEO0/0/1 10.0.123.2 A/-/-/-
10.0.3.3/32 10 NULL GEO0/0/1 10.0.123.3 A/-/-/-
10.0.2.2/32 10 NULL GEO0/0/1 10.0.123.2 A/-/-/-
10.0.123.0/24 10 NULL GEO0/0/1 Direct D/-/L/-
10.0.1.1/32 0 NULL Loop0 Direct D/-/L/-
10.0.34.0/24 20 NULL GEO0/0/1 10.0.123.3 A/-/-/-

Flags: D-Direct, A-AddedtoURT, L-Advertised in LSPs, S-IGPShortcut,U-Up/Down Bit Set

MEHEETAERIIRE 192.168.1.1/32, R1 {EA L1 IREE, BABERT L1-2 BRHERS
MEEE L2 B8H, FTLATE R1T EEEBEISIARIMNEBEEE 192.168.1.1/32, {B R1 LF7ERIE
BFXIHABOARA, HEAGHEHITERS.

#1£ R1 B 5 R5 B9 Loopback1 EOHNEREE

<R1>ping -c 1 192.168.1.1
PING 192.168.1.1: 56 data bytes, press CTRL_C to break
Reply from 192.168.1.1: bytes=56 Sequence=1 ttl=253 time=90 ms

--- 192.168.1.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 90/90/90 ms
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R1 ALAS R5 B9 Loopback EOEF &S

£ 6 (&34 1S-1S £ Cost &

R4 BI7E R1 RURMEBILLASEE R2. R3IFITAHNDIE ( ZRINEBRARNESWERE ) , EE
RFHELEFTIEFH R4 BIfE R1 BURESE R2, AULTE R4 EFaNEENO Cost,

# R4 E&EF IS-1S #EH 10.0.1.1/32
<R4>display isisroute10.0.1.1

Route information for ISIS(1)

IPV4 Destination IntCost ExtCost Exitinterface NextHop Flags
10.0.1.1/32 20 NULL GEO0/0/5 10.0.24.2 A/-/-/-
GEO0/0/3 10.0.34.3

Flags: D-Direct, A-AddedtoURT, L-Advertised in LSPs, S-IGPShortcut,U-Up/Down Bit Set
ItbAY R4 BifE R1 AY Loopback0 O RRESIE, HET—Bkm 5079 10.0.24.2, 10.0.34.3,

#E24 R4 B9 GEO/0/3 %[ HE IS-IS Cost &

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] isis cost 15

#B/RTE R4 EEE IS-IS 1M 10.0.1.1/32
<R4>display isis route 10.0.1.1 32

Route information for ISIS(1)

IPV4 Destination IntCost ExtCost  Exitinterface  NextHop Flags

10.0.1.1/32 20 NULL GEO/0/5 10.0.24.2 A/-/-/-
Flags: D-Direct, A-Added to URT, L-Advertised in LSPs, S-IGP Shortcut,
U-Up/Down Bit Set

ILLAT R4 B7E R1 A9 Loopback0 #OREE—1T—BE, BN 10.0.24.2,

TR 7 FEIS-IS BBEsE
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HFEER R1 HFAXBENX L2 XIGAERER, (MW@ L1-2 EHEARAIRESIEEENA
L2 Xig, Etb2950 R1 HEEERE R2 & R3 1’Ej3£1ﬁE’JT—EJIsu§§IJ¢ 12 X, ITHERT &
£ R5 BORE5|S% R3 17854, AILATE R3 LECEIRAEE, HEEBENA 12 XIigaikHZE
BE L1 X, 18 R1 BEI2@T IS-1S I ZIHEXIRH

#7E R1 89 IP BREREE R5 Loopback0 1A

<R1>display ip routing-table 10.0.5.5
Route Flags: R - relay, D - download to fib

Routing Table : Public
Summary Count : 2

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 ISIS-L1 15 10 D 10.0.1233 GigabitEthernet0/0/1
ISIS-L1 15 10 D 10.0.123.2 GigabitEthernet0/0/1

BJLAERLEAT RT &1 10.0.5.5 8@ R2. R3 fadiyf,

#1E R3 _LACE IS-IS IBHiB1E

[R3]isis 1
[R3-isis-1] import-route isis level-2 into level-1
[R3-isis-1] quit

BXTE R1 BV IP BSEIRHEZE R5 Loopback0 #2M&H

<R1>display ip routing-table 10.0.5.5
Route Flags: R - relay, D - download to fib

Routing Table : Public
Summary Count : 1

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.5.5/32 ISIS-L1 15 30 D 10.0.123.3 GigabitEthernet0/0/1
BJLAEFILERS R1 X4F 10.0.5.5 AU T—Bk)9 10.0.123.3, Bl R3, FEZHRMIEAMAEH
TAEEH

2.1.3 EHZgn
LAKR3EO £ IS-1S Bef8pkIhEE SR ERISHE?

2.1.4 ﬁaﬁé‘%

11&88EE

#

sysname R1
#

isis 1
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is-level level-1
network-entity 49.0001.0000.0000.0001.00
#
interface GigabitEthernet0/0/1
ip address 10.0.123.1 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
isis dis-priority 127
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.255
isis enable 1
#
return

R2 iR&ERCE

sysname R2
#
isis 1
network-entity 49.0001.0000.0000.0002.00
#
interface GigabitEthernet0/0/1
ip address 10.0.123.2 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
#
interface GigabitEthernet0/0/5
ip address 10.0.24.2 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
isis enable 1
#

R3IREECE

#
sysname R3
#
isis 1
network-entity 49.0001.0000.0000.0003.00
import-route isis level-2 into level-1
#
interface GigabitEthernet0/0/1
ip address 10.0.123.3 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
#
interface GigabitEthernet0/0/2
ip address 10.0.34.3 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
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#

interface LoopBackO
ip address 10.0.3.3 255.255.255.255
isis enable 1

#

R4 ZEBEE

#
sysname R4
#
isis 1
is-level level-2
network-entity 49.0002.0000.0000.0004.00
#
interface GigabitEthernet0/0/2
ip address 10.0.45.4 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
#
interface GigabitEthernet0/0/3
ip address 10.0.34.4 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
isis cost 15
#
interface GigabitEthernet0/0/5
ip address 10.0.24.4 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.255
isis enable 1
#

R5 & E

#
sysname R5
#
isis 1
is-level level-2
network-entity 49.0002.0000.0000.0005.00
import-route direct
#
interface GigabitEthernet0/0/3
ip address 10.0.45.5 255.255.255.0
isis enable 1
isis authentication-mode md5 huawei
#
interface LoopBackO
ip address 10.0.5.5 255.255.255.255
isis enable 1
isis authentication-mode md5 huawei
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#
interface LoopBack1

ip address 192.168.1.1 255.255.255.255
#

BGP =CI%

3.1 BGP &#fitisCie

3.1.1 SCIGN 4B

3.1.1.1 =3 B%r
e SCIN IBGP WECE
e LI EBGP BVECE
o 2R BGP HIBEZE
e LI BGP EFRAVECE
e SCIN EBGP BHIECE
e  WI%X IBGP #0 EBGP A T—BEIZL
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3.1.1.2 SCIRLAM A
AS 64512
R2 Geojo/2 Geo/03 R3 Geojor2 GE0/0/3 R4
& 10.0.23.2/24 10.0.23.3/24 10.0.34.3/24 10.0.34.4/24 &
GEO0/0/3 GE0/0/2
10.0.12.2/24 OSPF 10.0.45.4/24
GE0/0/2 GE0/0/3
10.0.12.1/24 10.0.45.5/24
E@)—{ 10.1.1.1/24 10.1.5.5/24’—(3)
R1 R5
AS 64513 AS 64514
[E3-1 BGP EfHsCi

IRBFEZ ST, P B . BGP AS SUNEF/R, FiBIREIIEIE Loopback0 0, IP ith
1t79 10.0x.x/32, HP x IigSEwS, FiAREEMER Loopback0 0 IP itblit{E)y BGP

Router ID, R1. R5 E7F1E Loopback1 & IFIFMIER

R2. R3. R4 Z[aliz{T OSPF, £ R2. R3. R4 RIEEX#E. Loopback0 #&[ L& OSPF,

3.1.1.33iEHE=

REATNINEEER . AENMERET BGP IMERIEHINY . ATRNMEHS I BIA
RFEA, TRNDZHEERTRENAS S, HERFETHAATMNEIEETE, &R
BERBBERT OSPF {EA IGP, ABREAED HERRIZFABERI BGP AS 5. 5T

BERIE, REFENR BGP IBHERERIEE.

3.1.2 SLIG{ESS
3.1.2.1 {55 B

8% P RS .
F2E AS 64512 P9aY OSPF,
BCE AS 64512 WAL EEX IBGP I FXER

—_

2
3
4. BCE AS 64512, AS 64513, AS 64514 Z[E)HI EBGP (AR EK,
5. £ R1. R5 ¥ Loopback1 #MEHA&EI BGP, £ R2. R4 L{Z24 BGP ~—kithiit

3.1.2.2 (5L
IR 1 HEEO. FEO P RS
HZEWZ

A&
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#RIAARSLIEPARERRYEN

i

#ECE R1 B9 GE0/0/2. Loopback0. Loopback1 ##[1 IP it

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
[R1-GigabitEthernet0/0/2] quit

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBack0] quit

[R1]interface LoopBack1

[R1-LoopBack1] ip address 10.1.1.1 255.255.255.0
[R1-LoopBack1] quit

#BCE R2 Y GEO/0/2. GEO0/0/3. . Loopback0 #[1 IP it

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] ip address 10.0.23.2 255.255.255.0
[R2-GigabitEthernet0/0/2] quit

[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

#BCE R3 BY GEO/0/2. GEO0/0/3. . Loopback0 #z[1 IP ittt

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] ip address 10.0.34.3 255.255.255.0
[R3-GigabitEthernet0/0/2] quit

[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] ip address 10.0.23.3 255.255.255.0
[R3-GigabitEthernet0/0/3] quit

#BCE R4 B9 GE0O/0/2. GE0/0/3. Loopback0 #[] IP ttiit

[R4]interface GigabitEthernet0/0/2
[R4-GigabitEthernet0/0/2] ip address 10.0.45.4 255.255.255.0
[R4-GigabitEthernet0/0/2] quit

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] ip address 10.0.34.4 255.255.255.0
[R4-GigabitEthernet0/0/3] quit

[R4]interface LoopBackO

[R4-LoopBackO0] ip address 10.0.4.4 255.255.255.255
[R4-LoopBack0] quit
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#ECE R5 BY GE0/0/3. Loopback0. Loopback1 ##[1 IP it

[R5]interface LoopBackO

[R5-LoopBack0] ip address 10.0.5.5 255.255.255.255
[R5-LoopBack0] quit

[R5]interface LoopBack1

[R5-LoopBack1] ip address 10.1.5.5 255.255.255.0
[R5-LoopBack1] quit

[R5]interface GigabitEthernet0/0/3
[R5-GigabitEthernet0/0/3] ip address 10.0.45.5 255.255.255.0
[R5-GigabitEthernet0/0/3] quit

#1£ R2. R4 HISE IP HulhEE S

<R2>ping -c 1 10.0.12.1
PING 10.0.12.1: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.1: bytes=56 Sequence=1 ttl=255 time=80 ms

--- 10.0.12.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

<R2>ping -c 1 10.0.23.3
PING 10.0.23.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.23.3: bytes=56 Sequence=1 ttl=255 time=20 ms

--- 10.0.23.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 20/20/20 ms

<R4>ping -c 1 10.0.34.3
PING 10.0.34.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.34.3: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.34.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

<R4>ping -c 1 10.0.45.5
PING 10.0.45.5: 56 data bytes, press CTRL_C to break
Reply from 10.0.45.5: bytes=56 Sequence=1 ttl=255 time=30 ms

--- 10.0.45.5 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 30/30/30 ms
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$I 2 BIE AS 64512 [ OSPF

R2. R3. R4 {#H Loopback0 #MitHHFS Router ID,

#B.E R2, 7 Loopback0. GE0/0/2 $E[_Ei&;& OSPF

[R2]ospf 1 router-id 10.0.2.2

[R2-o0spf-1] area 0.0.0.0

[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.23.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] quit

[R2-o0spf-1] quit

#BCE R3, 7E Loopback0. GEO/0/2. GEO0/0/3 £ _Ligi&E OSPF

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-1] area 0.0.0.0

[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0
[R3-0spf-1-area-0.0.0.0] network 10.0.23.3 0.0.0.0
[R3-0spf-1-area-0.0.0.0] network 10.0.34.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] quit

[R3-ospf-1] quit

#BCE R4, 7E Loopback0. GE0/0/3 ##[_L¥iE OSPF

[R4]ospf 1 router-id 10.0.4.4

[R4-ospf-1] area 0.0.0.0

[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.34.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] quit

[R4-ospf-1]quit

#1E R3 _E&E OSPF P EHIHE(ES
<R3>display ospf peer brief

OSPF Process 1 with Router ID 10.0.3.3
Peer Statistic Information

Area Id Interface Neighbor id
0.0.0.0 GigabitEthernet0/0/2 10.0.4.4
0.0.0.0 GigabitEthernet0/0/3 10.0.2.2

R3 5 R2. R4 Z[GIE&EE 72 OSPF 4BEXHK,

#1£ R3 L &E OSPF IRHIZ%
<R3>display ospf routing

OSPF Process 1 with Router ID 10.0.3.3
Routing Tables

State
Full
Full
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Routing for Network

Destination Cost Type NextHop
10.0.3.3/32 Stub 10.0.3.3
10.0.23.0/24 Transit 10.0.23.3
10.0.34.0/24 Transit 10.0.34.3
10.0.2.2/32 Stub 10.0.23.2
10.0.4.4/32 Stub 10.0.34.4

_ A . a0

Total Nets: 5
Intra Area: 5 Inter Area: 0 ASE: 0 NSSA: 0

R3 ELFSJF| R2. R4 Y Loopback0 #EZOEEH.

L 3 FiE IBGP MEkK

AdvRouter
10.0.3.3
10.0.3.3
10.0.3.3
10.0.2.2
10.0.4.4

Area
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0

£ R2. R3. R4 Z[a/&E7F Loopback0 1ZE7 £ HEXRY IBGP ITEHARXK R,

#R2 LHcE BGP

[R2]bgp 64512

[R2-bgp] router-id 10.0.2.2

[R2-bgp] peer 10.0.3.3 as-number 64512

[R2-bgp] peer 10.0.3.3 connect-interface LoopBackO
[R2-bgp] peer 10.0.4.4 as-number 64512

[R2-bgp] peer 10.0.4.4 connect-interface LoopBackO

#R3 LACE BGP

[R3]bgp 64512

[R3-bgp] router-id 10.0.3.3

[R3-bgp] peer 10.0.2.2 as-number 64512

[R3-bgp] peer 10.0.2.2 connect-interface LoopBackO
[R3-bgp] peer 10.0.4.4 as-number 64512

[R3-bgp] peer 10.0.4.4 connect-interface LoopBackO

#R4 LFCE BGP

[R4]bgp 64512

[R4-bgp] peer 10.0.2.2 as-number 64512

[R4-bgp] peer 10.0.2.2 connect-interface LoopBackO
[R4-bgp] peer 10.0.3.3 as-number 64512

[R4-bgp] peer 10.0.3.3 connect-interface LoopBackO

#538U7E R2. R3. R4 E£1&E BGP WEFIRZE
<R2>display bgp peer

BGP local router ID : 10.0.2.2
Local AS number : 64512

Total number of peers:2  Peers in established state : 2

Peer \Y, AS MsgRcvd MsgSent OutQ Up/Down

State

PrefRcv
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10.0.3.3 4
10.04.4 4

64512 3 0 00:01:57
64512 3 4 0 00:01:56

w

<R3>display bgp peer

BGP local router ID : 10.0.3.3
Local AS number : 64512

Total number of peers:2  Peers in established state : 2

Peer Y AS MsgRcvd  MsgSent OutQ Up/Down
10.0.2.2 4 64512 3 3 0 00:02:23
10.0.4.4 4 64512 3 4 0 00:02:25

<R4>display bgp peer

BGP local router ID : 10.0.4.4
Local AS number : 64512

Total number of peers:2  Peers in established state : 2

Peer \% AS MsgRcvd  MsgSent OutQ Up/Down
10.0.2.2 4 64512 3 3 0 00:06:33
10.0.3.3 4 64512 3 4 0 00:06:38

AJLAEEI R2. R3. R4 Z[BIEEBEEY ¥ 2HEHY IBGP JHEAHRXRK,

IR 4 FELE EBGP XIE(K

Established 0
Established 0

State PrefRcv

Established 0
Established 0

State PrefRcv

Established 0
Established 0

£ R1 5 R2. R4 5 R5 Z[EET Loopback0 #2[##57 EBGP MWFHAXER, FNIRIEREIZIEFEE
37, £ R1. R2 LECEFSIEH(E Loopback0 ZEHEHENIA (R4, R5 [EHHE(E)

#7E£ R1. R2 LECERFSIRH
[R1]ip route-static 10.0.2.2 32 10.0.12.2

[R2]ip route-static 10.0.1.1 32 10.0.12.1

#7£ R4. RS LACERFSIRH
[R4]ip route-static 10.0.5.5 32 10.0.45.5

[R5]ip route-static 10.0.4.4 32 10.0.45.4

#HEBEWLO O Z [ERYEE M

<R1>ping -c 1 -a 10.0.1.1 10.0.2.2
PING 10.0.2.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.2.2: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.2.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
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0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

<R5>ping -c 1 -a 10.0.5.5 10.0.4.4
PING 10.0.4.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.4.4: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.4.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

#BCE R1. R2 Zi8)fY EBGP XIEH(A

[R1]bgp 64513

[R1-bgp] router-id 10.0.1.1

[R1-bgp] peer 10.0.2.2 as-number 64512

[R1-bgp] peer 10.0.2.2 ebgp-max-hop 2

[R1-bgp] peer 10.0.2.2 connect-interface LoopBackO

[R2]bgp 64512

[R2-bgp] peer 10.0.1.1 as-number 64513

[R2-bgp] peer 10.0.1.1 ebgp-max-hop 2

[R2-bgp] peer 10.0.1.1 connect-interface LoopBackO

BUABRT, EBGP EZAIFRISAMEN 1, XSE EBGP MFAZB R ae(E A EIEIRE
3 EBGP MIFFAXFR, HNERHEIDENEFRREFEEFNEL EBGP EZEAITRIRANEL

#BCE R4, R5 Zi8JHY EBGP XIEE(A

[R4]bgp 64512

[R4-bgp] peer 10.0.5.5 as-number 64514

[R4-bgp] peer 10.0.5.5 ebgp-max-hop 2

[R4-bgp] peer 10.0.5.5 connect-interface LoopBackO

[R5]bgp 64514

[R5-bgp] router-id 10.0.5.5

[R5-bgp] peer 10.0.4.4 as-number 64512

[R5-bgp] peer 10.0.4.4 ebgp-max-hop 2

[R5-bgp] peer 10.0.4.4 connect-interface LoopBackO

#1E R1. R5 443 EBGP MHARE
<R1>display bgp peer
BGP local router ID : 10.0.1.1
Local AS number : 64513
Total number of peers : 1 Peers in established state : 1

Peer \Y AS MsgRcvd MsgSent OutQ Up/Down State PrefRcv

10.0.2.2 4 64512 7 10 0 00:05:47 Established 0
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<R5>display bgp peer
BGP local router ID : 10.0.5.5

Local AS number : 64514
Total number of peers : 1 Peers in established state : 1

Peer Y AS MsgRcvd MsgSent OutQ Up/Down State PrefRcv

10.0.4.4 4 64512 7 0 0 00:03:25 Established 0
R1 5 R2. R4 5R5 ZEELRINEIL EBGP IFFAKXEK,

S IE 5 7 BGP R AHEH
#£ R1. R5 ¥ Loopback1 O AAE BGP

#7E R1. R5 i@ network #5<$ & miIEH
[R1]bgp 64513
[R1-bgp] network 10.1.1.1 24

[R5]bgp 64514
[R5-bgp] network 10.1.5.5 24

#7£ R3 _E&E BGP IgHAE

<R3>display bgp routing-table
BGP Local router ID is 10.0.3.3
Status codes: * - valid, > - best, d - damped,

h - history, i - internal, s - suppressed, S - Stale
Origin : i - IGP, e - EGP, ? - incomplete

Total Number of Routes: 2

Network NextHop MED LocPrf PrefVal Path/Ogn
i 10.1.1.0/24 10.0.1.1 0 100 0 64513i
i 10.1.5.0/24 10.0.5.5 0 100 0 64514i

HJLABEILLES R3_ EBEFIE R1. RS EAAY BGP iBH, BREEIFEMEEH, K2R
BN T—BE R3 LEBFRANA, JUCATLATE R2. R4 EiEiT next-hop-local S5 82—k
ik R2. R4 ROSEHTIRMEIL .

#1£ R2. R4 EXSIRAAYF—REtEUHENAB S

[R2]bgp 64512
[R2-bgp] peer 10.0.3.3 next-hop-local
[R2-bgp] peer 10.0.4.4 next-hop-local

[R4]bgp 64512
[R4-bgp] peer 10.0.2.2 next-hop-local
[R4-bgp] peer 10.0.3.3 next-hop-local
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#BR1E R3 L&& BGP I8HE

<R3>display bgp routing-table
BGP Local router ID is 10.0.3.3
Status codes: * - valid, > - best, d - damped,

h - history, i - internal, s - suppressed, S - Stale
Origin : i - IGP, e - EGP, ? - incomplete

Total Number of Routes: 2

Network NextHop MED LocPrf PrefVal Path/Ogn
*>i  10.1.1.0/24 10.0.2.2 0 100 0 64513i
*>i  10.1.5.0/24 10.0.4.4 0 100 0 64514i

LLERIPISE BGP BRHERERZRL 7 B RIMAPIRE

#1ER1. R5 && BGP IBHE

<R1>display bgp routing-table
BGP Local router ID is 10.0.1.1
Status codes: * - valid, > - best, d - damped,

h - history, i - internal, s - suppressed, S - Stale
Origin : i - IGP, e - EGP, ? - incomplete

Total Number of Routes: 2

Network NextHop MED LocPrf PrefVal Path/Ogn
*> 10.1.1.0/24 0.0.0.0 0 0 i
*> 10.1.5.0/24 10.0.2.2 0 64512 64514

<R5>display bgp routing-table

BGP Local router ID is 10.0.5.5

Status codes: * - valid, > - best, d - damped,
h - history, i - internal, s - suppressed, S - Stale
Origin : i - IGP, e - EGP, ? - incomplete

Total Number of Routes: 2

Network NextHop MED LocPrf PrefVal Path/Ogn
*> 10.1.1.0/24 10.04.4 0 64512 64513i
*> 10.1.5.0/24 0.0.0.0 0 0 i

R1. R5 Z[EBEZJ 3T XFi% Loopback1 &M,

#Mizt R1. R5 AY Loopback 1 Z[aR&EE M
<R1>ping -c 1 -a 10.1.1.1 10.1.5.5
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PING 10.1.5.5: 56 data bytes, press CTRL_C to break
Reply from 10.1.5.5: bytes=56 Sequence=1 ttl=252 time=130 ms

--- 10.1.5.5 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 130/130/130 ms

3.1.3 BERn
HIERFEFYIBEEOMLE, EFRBIO#IIES EBGP JWHFAFHAME?

314 fcESE

R1 IRFHEE

#
sysname R1
#
interface GigabitEthernet0/0/2
ip address 10.0.12.1 255.255.255.0
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.255
#
interface LoopBack1
ip address 10.1.1.1 255.255.255.0
#
bgp 64513
router-id 10.0.1.1
peer 10.0.2.2 as-number 64512
peer 10.0.2.2 ebgp-max-hop 2
peer 10.0.2.2 connect-interface LoopBack0
#
ipv4-family unicast
undo synchronization
network 10.0.1.0 255.255.255.0
network 10.1.1.0 255.255.255.0
peer 10.0.2.2 enable
#
ip route-static 10.0.2.2 255.255.255.255 10.0.12.2
#

R2 1Z&BEE

#
sysname R2
#
interface GigabitEthernet0/0/2
ip address 10.0.23.2 255.255.255.0
#
interface GigabitEthernet0/0/3
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ip address 10.0.12.2 255.255.255.0
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
#
bgp 64512
router-id 10.0.2.2
peer 10.0.1.1 as-number 64513
peer 10.0.1.1 ebgp-max-hop 2
peer 10.0.1.1 connect-interface LoopBack0
peer 10.0.3.3 as-number 64512
peer 10.0.3.3 connect-interface LoopBack0
peer 10.0.4.4 as-number 64512
peer 10.0.4.4 connect-interface LoopBack0
#
ipv4-family unicast
undo synchronization
peer 10.0.1.1 enable
peer 10.0.3.3 enable
peer 10.0.3.3 next-hop-local
peer 10.0.4.4 enable
peer 10.0.4.4 next-hop-local
#
ospf 1 router-id 10.0.2.2
area 0.0.0.0
network 10.0.2.2 0.0.0.0
network 10.0.23.2 0.0.0.0
#
ip route-static 10.0.1.1 255.255.255.255 10.0.12.1
#
return

R3IREECE

#
sysname R3
#
interface GigabitEthernet0/0/2
ip address 10.0.34.3 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.23.3 255.255.255.0
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.255
#
bgp 64512
router-id 10.0.3.3
peer 10.0.2.2 as-number 64512
peer 10.0.2.2 connect-interface LoopBack0
peer 10.0.4.4 as-number 64512
peer 10.0.4.4 connect-interface LoopBack0
#
ipv4-family unicast
undo synchronization
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peer 10.0.2.2 enable
peer 10.0.4.4 enable

#

ospf 1 router-id 10.0.3.3

area 0.0.0.0

network 10.0.3.3 0.0.0.0
network 10.0.23.3 0.0.0.0
network 10.0.34.3 0.0.0.0

#

return

R4 ZEBEE

#
sysname R4
#
interface GigabitEthernet0/0/2
ip address 10.0.45.4 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.34.4 255.255.255.0
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.255
#
bgp 64512
router-id 10.0.4.4
peer 10.0.2.2 as-number 64512
peer 10.0.2.2 connect-interface LoopBack0
peer 10.0.3.3 as-number 64512
peer 10.0.3.3 connect-interface LoopBack0
peer 10.0.5.5 as-number 64514
peer 10.0.5.5 ebgp-max-hop 2
peer 10.0.5.5 connect-interface LoopBack0
#
ipv4-family unicast
undo synchronization
peer 10.0.2.2 enable
peer 10.0.2.2 next-hop-local
peer 10.0.3.3 enable
peer 10.0.3.3 next-hop-local
peer 10.0.5.5 enable
#
ospf 1 router-id 10.0.4.4
area 0.0.0.0
network 10.0.4.4 0.0.0.0
network 10.0.34.4 0.0.0.0
#
ip route-static 10.0.5.5 255.255.255.255 10.0.45.5
#
return

R5 IRFBHE
#
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sysname R5
#
interface GigabitEthernet0/0/3
ip address 10.0.45.5 255.255.255.0
#
interface LoopBackO
ip address 10.0.5.5 255.255.255.255
#
interface LoopBack1
ip address 10.1.5.5 255.255.255.0
#
bgp 64514
router-id 10.0.5.5
peer 10.0.4.4 as-number 64512
peer 10.0.4.4 ebgp-max-hop 2
peer 10.0.4.4 connect-interface LoopBack0
#
ipv4-family unicast
undo synchronization
network 10.1.5.0 255.255.255.0
peer 10.0.4.4 enable
#
ip route-static 10.0.4.4 255.255.255.255 10.0.45.4
#
Return

3.2 BGP IEHCE

3.2.1 SEIGA4R

3.2.1.1 23 Bfr
e SCHIXY import-route @5 | NRIESHHITHENLCR
e SCHNfEM aggregate s SiHITFERNIRHICE
o SCHIFENERAICSATEE AS-SET SEFH LR AN
3.2.1.2 SCIRHAMT A

RT Geoos2 ceojor3 R2 Geojos2 Geo/o;3 R3

172.16.1.0/24 10.0.12.1/24 10.0.12.2/24 10.0.23.2/24 10.0.23.3/24 172.17.1.0/24
172.16.2.0/24 ‘ ® ’ ® 172.17.2.0/24

E]3-2 BGP iRHC&

BGP AS 5. BEIHUIINERR, FiBiRETIYEIE Loopback0 #Z, IP itbiity 10.0.x.x/32,
Hrh x HIZRRS.
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R1. R2. R3 &M LoopbackO itiit{Eg BGP Router ID, EFEHEREFZEZ EBGP Y& {Fx%
E

R1. R3 t£7F7E Loopbackl. Loopback2 #, FAFEIAFAFRMEL,
3213 xWE=

FRATNMNEEER ., AENIMERAT BGP NENEENY . ATHMEHSIEA
REHERY, FNENDZIWEER T ARER AS 5. BEASRURRY KX, BERFELEHK
HMSAYEEE, 1T BGP RUEICTIBERRE . MK T UM TIREICDRIGIE, REBEER
THENAEN T EBACS .

3.2.2 SLIG(FSS
3.2.2.1 {FS B
1. B IP HlES .

2. IRBEBIIKIECE R1. R2. R3 Za)8Y EBGP I {AXRK,

3. & R1 4§ Loopbackl. Loopback2 #Mi&HA#HEI BGP RFH#HITEMICE, £ R2 £
MR BGP LR BHAYAMER .

4. 7ER3 4% Loopbackl. Loopback2 #=2[EHAAEI BGP , 7 R2 EWITFENLE,
M2 R2. R3 LAY BGPICRHHMNAMER . 2B R2 EHITFENC2FHEMXEF
as-set, AW R2 _EAY BGP CREIRAHMIBMAIEE..

3222 1B E

U 1 GEHEO. REO P RS

HREBAZ
B

#RIAARLIEPARERRYIEN

&

#BCE R1 HY GEO/0/2. Loopback0. Loopbackl. Loopback2 #[] IP ittt

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
[R1-GigabitEthernet0/0/2] quit

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBackO0] quit

[R1]interface LoopBack1

[R1-LoopBack1] ip address 172.16.1.1 255.255.255.0
[R1-LoopBack1] quit

[R1]interface LoopBack2

[R1-LoopBack1] ip address 172.16.2.1 255.255.255.0
[R1-LoopBack1] quit
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#EcE R2 B9 GE0/0/2. GE0/0/3. Loopback0 #&[ IP ittt

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] ip address 10.0.23.2 255.255.255.0
[R2-GigabitEthernet0/0/2] quit

[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

#BCE R3 B9 GEO/0/3. Loopback0. Loopbackl. Loopback2 #[1 IP ittt

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] ip address 10.0.23.3 255.255.255.0
[R3-GigabitEthernet0/0/3] quit

[R3]interface LoopBack1

[R3-LoopBack1] ip address 172.17.1.1 255.255.255.0
[R3-LoopBack1] quit

[R3]interface LoopBack2

[R3-LoopBack1] ip address 172.17.2.1 255.255.255.0
[R3-LoopBack1] quit

#1£ R2 LN BBttt

<R2>ping -c 1 10.0.12.1
PING 10.0.12.1: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.1: bytes=56 Sequence=1 ttl=255 time=80 ms

--- 10.0.12.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

<R2>ping -c 1 10.0.23.3
PING 10.0.23.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.23.3: bytes=56 Sequence=1 ttl=255 time=20 ms

--- 10.0.23.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 20/20/20 ms

LI 1 BE EBGP WK

& R1 5 R2. R2 5 R3 Z[aEFEIEZOE EBGP JHFIRXER
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#BCE R1

[R1]bgp 64511
[R1-bgp] router-id 10.0.1.1
[R1-bgp] peer 10.0.12.2 as-number 64512

#BCE R2

[R2]bgp 64512

[R2-bgp] router-id 10.0.2.2

[R2-bgp] peer 10.0.12.1 as-number 64511
[R2-bgp] peer 10.0.23.3 as-number 64513

#BECE R3

[R3]bgp 64513
[R3-bgp] router-id 10.0.3.3
[R3-bgp] peer 10.0.23.2 as-number 64512

#7E R2 EBE BGP MWHEMMIRE
<R2>display bgp peer
BGP local router ID : 10.0.2.2

Local AS number : 64512
Total number of peers:2  Peers in established state : 2

Peer \Y AS MsgRcvd  MsgSent OutQ Up/Down
10.0.12.1 4 64511 3 3 0 00:02:41
10.0.23.3 4 64513 3 4 0 00:01:20

R1 5 R2. R2 5 R3 Z[aRY EBGP XEARESEMINE .

I8 2 BGP BHBEGNCE

State PrefRcv

Established
Established

0
0

£ R1 EFFE BGP BBHBNCE, 1 Loopback1. Loopback? ##OMAZI BGP 1, Fift

TBmCE.

#6132 IP 5128513 1, FTAC Loopbackl. Loopback2 1#ZOE&H
[R1]ip ip-prefix 1 permit 172.16.0.0 16 greater-equal 24 less-equal 24

#BlI%2 Route-Policy hcip, FEIE™= 10, EEAIFEMA IP BI5R5IZ 1
[R1]route-policy hcip permit node 10

[R1-route-policy] if-match ip-prefix 1

[R1-route-policy] quit
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#45 Loopback1. Loopback2 #M&H & ZI BGP, FigiE BGP EEHBmNLC I8

[R1]bgp 64511
[R1-bgp] import-route direct route-policy hcip
[R1-bgp] summary automatic

BohiCE2R3SEE import-route G S5 | ARIEEHER .

#7£ R1 L &EE BGP I8H%E

<R1>display bgp routing-table
BGP Localrouter ID is 10.0.1.1
Status codes: *-valid,> -best, d -damped,

h -history, i-internal, s-suppressed, S -Stale
Origin: i -IGP,e -EGP, ?-incomplete

Total Number ofRoutes: 3

Network NextHop MED LocPrf  PrefVal Path/Ogn
*> 172.16.0.0 127.0.0.1 0
s> 172.16.1.0/24 0.0.0.0 0 0
s> 172.16.2.0/24 0.0.0.0 0 0

Loopback1. Loopback2 #ZMAEAEEAEI BGP, BHF R1 #iE T BGP IEHBNLCR,
Itt R1 45X LR LS, 172.16.0.0/16, ERSHDFIFAERYBAMEEREH, BiIRBMEHERY s
FRCEILAB Y, ZARCHIE X suppressed”, F#ilFl, §42 R1 RIPMNESICEERH
172.16.0.0/16,

#1£ R2 - &%E BGP IEH%
<R2>display bgp routing-table

BGP Local router ID is 10.0.2.2

Status codes: * - valid, > - best, d - damped,
h - history, i - internal, s - suppressed, S - Stale
Origin : i - IGP, e - EGP, ? - incomplete

Total Number of Routes: 1

Network NextHop MED LocPrf PrefVval Path/Ogn

> 172.16.0.0 10.0.12.1 0 645112
R2 FREEERI—5KFEKIKH 172.16.0.0/16,

#7E£ R2 &% BGP #8MH 172.16.0.0 HYBBLARE R
<R2>display bgp routing-table 172.16.0.0

BGP local router ID : 10.0.2.2
Local AS number : 64512
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Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 172.16.0.0/16:

From: 10.0.12.1 (10.0.1.1)

Route Duration: 01h09m27s

Direct Out-interface: GigabitEthernet0/0/3

Original nexthop: 10.0.12.1

Qos information : 0x0

AS-path 64511, origin incomplete, pref-val 0, valid, external, best, select, active, pre 255

Advertised to such 2 peers:
10.0.12.1
10.0.23.3

ZISEHRVER R B I 1F1E Aggregator B, HAES 7L R BHEMISSEERN AS SLAK
H Router ID,

I 3 BGP BHFEMCE

£ R3 )% Loopback1. Loopback2 #Mi&H A& ZEI BGP, £ R2 Li&d aggregate e5<$#1
FFENCR, FHDFBBMEEARAIXIING T o

#6122 IP 502855 1, FThC Loopbackl. Loopback2 ##ZOE&H
[R3]ip ip-prefix 1 permit 172.17.0.0 16 greater-equal 24 less-equal 24

#8lI%2 Route-Policy hcip, FeIET = 10, EEAFHR IP Bi5E5IZF 1

[R3]route-policy hcip permit node 10
[R3-route-policy] if-match ip-prefix 1
[R3-route-policy] quit

#4& Loopback1. Loopback2 $ZMEHMA&HZEI BGP

[R3]bgp 64513
[R3-bgp] import-route direct route-policy hcip

#BE R2 B9 BGP IRE*

<R2>display bgp routing-table
BGP Localrouter ID is 10.0.2.2
Status codes: *-valid,> -best, d -damped,

h -history, i-internal, s-suppressed, S -Stale
Origin:i-IGP,e -EGP, ?-incomplete

Total Number of Routes: 3
Network NextHop MED LocPrf  PrefVal Path/Ogn

*> 172.16.0.0 10.0.121 0 6451172
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£ R2 g9 BGP BBHZEHELRFE R3 1BHAY BGP #8H 172.17.1.0/24., 172.17.2.0/24,

#R2 EHITFENIEEAICS, 4§ 172.17.1.0/24, 172.17.2.0/24 L2 A% 172.17.0.0/22, FHIDE
ARARES FRRYRISNE S

[R2]bgp 64512
[R2-bgp] aggregate 172.17.0.0 22 detail-suppressed

#25E& R2 B BGP EH%E
<R2>display bgp routing-table

BGP Localrouter ID is 10.0.2.2

Status codes: *-valid,> -best, d -damped,
h -history, i-internal, s-suppressed, S -Stale
Origin:i-IGP,e -EGP, ?-incomplete

Total Number of Routes: 4
Network NextHop MED LocPrf  PrefvVal Path/Ogn

*> 172.16.0.0 10.0.121 0 645117

ILLBI7E R2 B9 BGP BEARFAILIEEIC RS /SAYEEE,

#1£ R2 L &%& BGP 18 172.16.0.0/22 1UBBLHZS 2
<R2>display bgp routing-table 172.17.0.0 22

BGP local router ID : 10.0.2.2
Local AS number : 64512
Paths: 1 available, 1 best, 1 select
BGP routing table entry information of 172.17.0.0/22:
Aggregated route.
Route Duration: 00h02m44s
Direct Out-interface: NULLO
Original nexthop: 127.0.0.1
Qos information : 0x0
, origin incomplete, pref-val 0, valid, local, best, select, active, pre 255

Aggregator: AS 64512, Aggregator ID 10.0.2.2, Atomic-aggregate
Advertised to such 2 peers:

10.0.12.1

Mg EERILABEI AS_Path B9 Nil, XFT AS_Path BIHEANT, XEKREEX T BT
AS_Path [E1%({E, BGP fx#it AS_Path SCHIFGIR, [ELE AS_Path BMERIEKAIREHRIESHIR
B& o MIZEREREXIINE BRI EAFRILIEE) 10.0.233 (R3) o

#B%E R3 B9 BGP I8HE
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<R3>display bgp routing-table

BGP Localrouter ID is 10.0.3.3

Status codes: *-valid,> -best, d -damped,
h -history, i-internal, s-suppressed, S -Stale
Origin: i -IGP,e -EGP, ?-incomplete

Total Number of Routes: 4

Network NextHop MED LocPrf Prefval  Path/Ogn
*> 172.16.0.0 10.0.23.2 0 64512 645117
*> 172.17.1.0/24 0.0.0.0 0 0
*> 172.17.2.0/24 0.0.0.0 0 0

7£ R3 A9 BGP IEARFRHALUERCZEEH 172.17.0.0/22,

#7MLEEREIRER, £ R2 _EHITFENCERIEIN as-set K=

[R2]bgp 64512
[R2-bgp] aggregate 172.17.0.0 255.255.252.0 detail-suppressed as-set

#ERTE R2 _£&E BGP 8 172.17.0.0/22 BIBAHRER
[R2]display bgp routing-table 172.17.0.0 22

BGP local router ID : 10.0.2.2
Local AS number : 64512
Paths: 1 available, 1 best, 1 select
BGP routing table entry information of 172.17.0.0/22:
Aggregated route.
Route Duration: 00h09m31s
Direct Out-interface: NULLO
Original nexthop: 127.0.0.1
Qos information : 0x0
, origin incomplete, pref-val 0, valid, local, best, select, active, pre 255

Aggregator: AS 64512, Aggregator ID 10.0.2.2, Atomic-aggregate
Advertised to such 2 peers:

10.0.12.1

10.0.23.3

TTLAEZIET AS_Path BIHEN 64513, ILEATIZSZEEAMKIAM 10.0.23.3 (R3) B,

#BIREE R3 1Y BGP BEHE
<R3>display bgp routing-table

BGP Localrouter ID is 10.0.3.3

Status codes: *-valid,> -best, d -damped,

h -history, i-internal, s-suppressed, S -Stale
Origin:i-IGP,e -EGP, ?-incomplete

Total Number of Routes: 4
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Network NextHop MED LocPrf  PrefvVal  Path/Ogn
*> 172.16.0.0 10.0.23.2 0 64512645117
*> 172.17.1.0/24 0.0.0.0 0 0 ?
*> 172.17.2.0/24 0.0.0.0 0 0 ?
R3 WEIXTF 172.17.0.0/22 WiBEZ G, 7 AS_Path FISEZIEBRIAS S (64153) , B4
RESZIEHBE . AT R3 AY BGP BAFRHFLEZFEICSIEH 172.17.0.0/22, Ht@EZEF
NERAICRAIECEEF as-set KHEFIMFHEAE: 7 BE RIRERAI=4
323 BEMm
Aggregate ] Summary automatic FFEAYCREEHATIETHREEE LB ARE?
324 B ESE
R1I&&BAE
#
sysname R1
#

interface GigabitEthernet0/0/2
ip address 10.0.12.1 255.255.255.0
#
interface NULLO
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.255
#
interface LoopBack1
ip address 172.16.1.1 255.255.255.0
#
interface LoopBack2
ip address 172.16.2.1 255.255.255.0
#
bgp 64511
router-id 10.0.1.1
peer 10.0.12.2 as-number 64512
#
ipv4-family unicast
undo synchronization
summary automatic
import-route direct route-policy hcip
peer 10.0.12.2 enable
#
route-policy hcip permit node 10
if-match ip-prefix 1
#
ip ip-prefix 1 index 10 permit 172.16.0.0 16 greater-equal 24 less-equal 24
#
return
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R2 IZ&BEE

#
sysname R2
#
interface GigabitEthernet0/0/2
ip address 10.0.23.2 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.12.2 255.255.255.0
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
#
bgp 64512
router-id 10.0.2.2
peer 10.0.12.1 as-number 64511
peer 10.0.23.3 as-number 64513
#
ipv4-family unicast
undo synchronization
aggregate 172.17.0.0 255.255.252.0 as-set detail-suppressed
peer 10.0.12.1 enable
peer 10.0.23.3 enable
#
return

R3 IRERE

#
sysname R3
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.255
#
interface LoopBack1
ip address 172.17.1.1 255.255.255.0
#
interface LoopBack2
ip address 172.17.2.1 255.255.255.0
#
bgp 64513
router-id 10.0.3.3
peer 10.0.23.2 as-number 64512
#
ipv4-family unicast
undo synchronization
import-route direct route-policy hcip
peer 10.0.23.2 enable
#
route-policy hcip permit node 10
if-match ip-prefix 1
#

ip ip-prefix 1 index 10 permit 172.17.0.0 16 greater-equal 24 less-equal 24

#
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return

3.3 BGP B 528

3.3.1 LGB

3.3.1.1Z3JB¥x
e SLHITE AS NEPZ IR =S
e 1T BGP i&{2/E 4 Orginator_ID £ REI2EIE FANSEIER AR
e 1 BGP I&{REME Cluster_List FERRHRSIRINE NI SCELIRAHGIA

3.3.1.2 SCIGLAM A

oL g
GQ’Q\ 0/0/4

10.1.1.0/24 10.2.20/24 N 70 G&
(,@\Q}Lﬂ\q’ R3 '0'34_:/ %
© © B .
® GE0/0/2 GE0/0/3 GE0/0/2 GEO0/0/3 GE0/0/2 GEO0/0/3
R1 100.12.1/24 10.0122/24 R2  100232/24 10.0.233/24 10.0.34.3/24 10.0.34.4/24
[E3-3 BGP E&HIRS1ES

R1. R2, R3. RAHIETF AS64511, HiEEA. BEEEOMINNEMRR. 881R%1H900&#
Loopback0 £, IP #tbiitg 10.0.x.x/32, H x AIE&EHS . R1. R2 LAY Loopback itbiit
58179 10.1.1.1/24, 10.2.2.2/24, BFEHIBFMES

FRi8%5%EMEMA Loopback0 itbiit{E BGP Router ID, R15R2. R25R3. R3 5 R4, R4
5 R2 ZBEFEEROET IBGP XEAXE, HA R1 A R2 NISHKRHFIZFEEFiR, R24
R3 MR ETEE 2 iR, R3 9 R4 HIIREIRSTSRE iR,

33.13XE=

RERERISEBMERAT BGP MYIERIREAINY, SEBAY 4 BIRHZRZIEEL IBGP XFHK
KR (IF2EEK) , AT 4 BBRARFIZIZEN BGP IR, NFZEMEZHERE BGP 1§
22T N



S

Sui,
HUAWEI HCIP-Datacom-Core Technology S£3%3-if} 2112;

3.3.2 52%‘1}%

3 3 2 1 {Ejj ll_,\

REEM P MRS .

BCE AS AY OSPF, TEEEXE. LoopbackO [ Li&;i& OSPF,

& AS AETFEIEZEOET IBGP XWHFRKXEK,

B EIRAKREIEE, & R1 BCEN R2 IEFin. R2 L& R3IMEFin. RIBEN R4 Y
EZ i,

5. 7£R2 145 Loopbackl ##EORAA#iH BGP, MR Originator_ID /B HEANaISCI SRS
",

6. 7ER1 4% Loopback1 ##OIRH &t BGP, WER Cluster_List BT SCINEE HFHIR o
33221 B R

I 1 HEHEO. REO IP RS

—_

> W

HRBE
=4

#RAPLIPARERED
i

#F2E R1 B9 GE0/0/2. Loopback0. Loopback1 $#2[1 IP ittt

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
[R1-GigabitEthernet0/0/2] quit

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBack0] quit

[R1]interface LoopBack1

[R1-LoopBack1] ip address 10.1.1.1 255.255.255.0
[R1-LoopBack1] quit

#BCE R2 B9 GEO/0/1. GE0/0/2. GEO0/0/3. LoopbackO. Loopback1 #&Z[ IP thilt

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

[R2]interface LoopBack1

[R2-LoopBack1] ip address 10.2.2.2 255.255.255.0
[R2-LoopBack1] quit

[R2]interface GigabitEthernet0/0/1
[R2-GigabitEthernet0/0/1] ip address 10.0.24.2 255.255.255.0
[R2-GigabitEthernet0/0/1] quit

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] ip address 10.0.23.2 255.255.255.0
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[R2-GigabitEthernet0/0/2] quit

[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

#EcE R3 A9 GE0/0/2. GE0/0/3. Loopback0 #&[ IP ittt

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] ip address 10.0.34.3 255.255.255.0
[R3-GigabitEthernet0/0/2] quit

[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] ip address 10.0.23.3 255.255.255.0
[R3-GigabitEthernet0/0/3] quit

#BCE R4 B9 GEO/0/1. GEO0/0/3. Loopback0 #[] IP it

[R4]interface LoopBackO

[R4-LoopBack0] ip address 10.0.4.4 255.255.255.255
[R4-LoopBack0] quit

[R4]interface GigabitEthernet0/0/1
[R4-GigabitEthernet0/0/1] ip address 10.0.24.4 255.255.255.0
[R4-GigabitEthernet0/0/1] quit

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] ip address 10.0.34.4 255.255.255.0
[R4-GigabitEthernet0/0/3] quit

#7£ R2. R3 _EASM BB BINEE
<R2>ping -c 1 10.0.12.1

PING 10.0.12.1: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.1: bytes=56 Sequence=1 ttl=255 time=40 ms

--- 10.0.12.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 40/40/40 ms

<R2>ping -c 1 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.23.3: bytes=56 Sequence=1 ttl=255 time=10 ms

--- 10.0.23.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 10/10/10 ms

<R2>ping -c 1 10.0.24.4

PING 10.0.24.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.24.4: bytes=56 Sequence=1 ttl=255 time=80 ms
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--- 10.0.24.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

<R3>ping -c 1 10.0.34.4

PING 10.0.34.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.34.4: bytes=56 Sequence=1 ttl=255 time=10 ms

--- 10.0.34.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 10/10/10 ms

I 2 BiE AS64511 B OSPF

R1. R2. R3. R4 f{#f Loopback0 #Z[Oibit{EA Router ID, EZMEFZHEEHEO.

Loopback0 #Zi#iE OSPF,

#FBCE R1

[R1]ospf 1 router-id 10.0.1.1

[R1-ospf-1] area 0.0.0.0

[R1-ospf-1-area-0.0.0.0] network 10.0.1.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] network 10.0.12.1 0.0.0.0

#BCE R2

[R2]ospf 1 router-id 10.0.2.2

[R2-ospf-1]area 0

[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.12.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.23.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.24.2 0.0.0.0

#BECE R3

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-1]area 0

[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.23.3 0.0.0.0
[R3-0spf-1-area-0.0.0.0] network 10.0.34.3 0.0.0.0

#BcE R4

[R4]ospf 1 router-id 10.0.4.4

[R4-ospf-1]area 0

[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.24.4 0.0.0.0
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[R4-ospf-1-area-0.0.0.0] network 10.0.34.4 0.0.0.0

#1E R2, R3 LE OSPF FBAMREES
<R2>display ospf peer brief

OSPF Process 1 with Router ID 10.0.2.2
Peer Statistic Information

Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/2 10.0.3.3 Full
0.0.0.0 GigabitEthernet0/0/3 10.0.1.1 Full
0.0.0.0 GigabitEthernet0/0/1 10.0.4.4 Full

<R3>display ospf peer brief

OSPF Process 1 with Router ID 10.0.3.3
Peer Statistic Information

Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/3 10.0.2.2 Full
0.0.0.0 GigabitEthernet0/0/2 10.0.4.4 Full

NS ERILAS OSPF SN EEE S EERET .

#1E R4 L BE OSPF IEHE
<R4>display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area

10.0.4.4/32 0 Stub 10.04.4 10.0.4.4 0.0.0.0
10.0.24.0/24 1 Transit 10.0.24.4 10.0.4.4 0.0.0.0
10.0.34.0/24 1 Transit 10.0.34.4 10.0.4.4 0.0.0.0
10.0.1.1/32 2 Stub 10.0.24.2 10.0.1.1 0.0.0.0
10.0.2.2/32 1 Stub 10.0.24.2 10.0.2.2 0.0.0.0
10.0.3.3/32 1 Stub 10.0.34.3 10.0.3.3 0.0.0.0
10.0.12.0/24 2 Transit 10.0.24.2 10.0.1.1 0.0.0.0
10.0.23.0/24 2 Transit 10.0.24.2 10.0.2.2 0.0.0.0
10.0.23.0/24 2 Transit 10.0.34.3 10.0.2.2 0.0.0.0

Total Nets: 9
Intra Area: 9 Inter Area: 0 ASE: 0 NSSA: 0

MNEIHEERILMSH] R4 EEZEIE T £ MAYEEH.

LI 3 A& IBGP &K

B E AS WETF Loopback0 #7237 IBGP JWEFERK,
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#BCE R1

[R1]bgp 64511
[R1-bgp] router-id 10.0.1.1
[R1-bgp] peer 10.0.12.2 as-number 64511

#BCE R2

[R2]bgp 64511

[R2-bgp] router-id 10.0.2.2

[R2-bgp] peer 10.0.12.1 as-number 64511
[R2-bgp] peer 10.0.23.3 as-number 64511
[R2-bgp] peer 10.0.24.4 as-number 64511

#BECE R3

[R3]bgp 64511

[R3-bgp] router-id 10.0.3.3

[R3-bgp] peer 10.0.23.2 as-number 64511
[R3-bgp] peer 10.0.34.4 as-number 64511

#BCE R4

[R4]bgp 64511

[R4-bgp] router-id 10.0.4.4

[R4-bgp] peer 10.0.24.2 as-number 64511
[R4-bgp] peer 10.0.34.3 as-number 64511

#TE R2. R3 488 IBGP MIERIRTE
<R2>display bgp peer

BGP local router ID : 10.0.2.2

Local AS number : 64511
Total number of peers : 3  Peers in established state : 3

Peer \% AS MsgRcvd  MsgSent OutQ Up/Down
10.0.12.1 4 64511 3 3 0 00:05:39
10.0.23.3 4 64511 3 4 0 00:05:23
10.0.24.4 4 64511 3 4 0 00:05:16

<R3>display bgp peer
BGP local router ID : 10.0.3.3
Local AS number : 64511
Total number of peers : 2 Peers in established state : 2

Peer \Y AS MsgRcvd  MsgSent OutQ Up/Down

10.0.23.2 4 64511 7 8 0 00:04:33
10.0.34.4 4 64511 8 9 0 00:04:32

State PrefRcv

Established
Established
Established

0
0
0

State PrefRcv

Established
Established

0
0
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AS Y IBGP XEARX R ELINEN -

LR 4 EERARTS

#R2 & R1 BCE NIRHA/R 59882 Fifk

[R2]bgp 64511
[R2-bgp] peer 10.0.12.1 reflect-client

#R3 X5 R2 FcE N IRHIRSIRRE Fin

[R3]bgp 64511
[R3-bgp] peer 10.0.23.2 reflect-client

#R4 ¥ R3 EcE NIKHR 5282 ik

[R4]bgp 64511
[R4-bgp] peer 10.0.34.3 reflect-client

CI8 5 IRIIF Orginator_ID SEIMEREARAIA
EARSES, FVSE R2 LA BGP B8H 10.2.2.0/24, HMRIZIRHKREZRAKRETSE
R3. R4 5ifE, #iBEE R2 N3 &EERBIREXIEHIER .
HEBERT, R2 &% BGP IBHG, 1ZIEHEH R2 BIZBEL R4, 5—HFHEESEI RI R
5328 R4, IGAT R4 JSfik R2 BB &SI RAVIRH, NMIASEE R3 RENIRAVEEHB RS
[B1£5 R2, Ak, HAIFEEE R2 LEPEIRHEREE, f R2 AEZMD R4 BF 10.2.2.0/24 B8H.

#ECE XA RS

[R2]acl number 2000
[R2-acl-basic-2000] rule 5 permit
[R2-acl-basic-2000] quit

[R2]route-policy bgp deny node 10
[R2-route-policy] if-match acl 2000

#£ BGP FiE RS A SRES

[R2]bgp 64511
[R2-bgp] peer 10.0.24.4 route-policy bgp export

#7£ R2 ER#IEH

[R2]bgp 64511
[R2-bgp] network 10.2.2.0 24

#R2 FEE BGP 8 10.2.2.0/24 FIRBAEE
<R2>display bgp routing-table 10.2.2.0 24
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BGP local router ID : 10.0.2.2

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.2.2.0/24:
Network route.

From: 0.0.0.0 (0.0.0.0)

Route Duration: 00h00m36s

Direct Out-interface: LoopBack1

Original nexthop: 10.2.2.2

Qos information : 0x0

AS-path Nil, origin igp, MED 0, pref-val 0, valid, local, best, select, pre 0
Advertised to such 2 peers:

R2 LR IEHABEESL T R3. R1, (BEHKEELSL R4,

#R3 E&E BGP 8 10.2.2.0/24 FIRBAER
<R3>display bgp routing-table 10.2.2.0 24

BGP local router ID : 10.0.3.3

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.2.2.0/24:

From: 10.0.23.2 (10.0.2.2)

Route Duration: 00h31m14s

Relay IP Nexthop: 0.0.0.0

Relay IP Out-Interface: GigabitEthernet0/0/3

Qos information : 0x0
AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255
Advertised to such 1 peers:

R3 ¥k B R 5128 Fikkd BGP 38/ 10.2.2.0/24 RE1457T 10.0.34.4 (R4 ) , [EATZ BGP B
FHY nexthop 79 10.0.23.2,

# R4 LEFE BGP B8 10.2.2.0/24 HIRAMRISE
<R4>display bgp routing-table 10.2.2.0 24

BGP local router ID : 10.0.4.4

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.2.2.0/24:

Route Duration: 00h23m59s
Relay IP Nexthop: 10.0.24.2
Relay IP Out-Interface: GigabitEthernet0/0/1

Qos information : 0x0
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AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255, IGP
cost 2

Cluster list: 10.0.3.3

ZRIEHEERESTRE i R3, FBIRALZH R3 =&, RAAY nexthop tihitFH Rz, [E
AY R3 AERINT Orginator_ID /@tE, B4 10.0.2.2, [ERT R4 EIZEZBHRESTET R2,

#FERTE R2 _E&E BGP E§H 10.2.2.0/24 BIBBER
<R2>display bgp routing-table 10.2.2.0 24

BGP local router ID : 10.0.2.2
Local AS number : 64511

BGP routing table entry information of 10.2.2.0/24:

Route Duration: 00h57m17s
Direct Out-interface: LoopBack1
Original nexthop: 10.2.2.2
Qos information : 0x0
AS-path Nil, origin igp, MED 0, pref-val 0, valid, local, best, select, pre 0
Advertised to such 2 peers:
10.0.23.3
10.0.12.1

KIBRFEAUESRY BGP I8H, %A R4 BHRY BGP I8H,

#1£ R2 _EEE BGP XK 10.0.24.4 HIFAER
<R2>display bgp peer 10.0.24.4 verbose

BGP Peer is 10.0.24.4, remote AS 64511

Type: IBGP link

BGP version 4, Remote router ID 10.0.4.4

Update-group ID: 2

BGP current state: Established, Up for 00h27m44s

BGP current event: RecvKeepalive

BGP last state: OpenConfirm

BGP Peer Up count: 2

Received total routes: 0

Received active routes total: 0

Advertised total routes: 0

Port: Local - 179 Remote - 64495

Configured: Connect-retry Time: 32 sec

Configured: Active Hold Time: 180 sec Keepalive Time:60 sec
Received : Active Hold Time: 180 sec

Negotiated: Active Hold Time: 180 sec Keepalive Time:60 sec
Peer optional capabilities:

Peer supports bgp multi-protocol extension

Peer supports bgp route refresh capability

Peer supports bgp 4-byte-as capability
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Address family IPv4 Unicast: advertised and received
Received: Total 30 messages

Open messages 1
KeepAlive messages 28
Notification messages 0
Refresh messages 0
Sent: Total 30 messages

Open messages 2
KeepAlive messages 28
Notification messages 0
Refresh messages 0
Authentication type configured: None
Last keepalive received: 2020-06-02 14:12:02-08:00
Minimum route advertisement interval is 15 seconds
Optional capabilities:
Route refresh capability has been enabled
4-byte-as capability has been enabled
Peer Preferred Value: 0
Routing policy configured:
No import update filter list
No export update filter list
No import prefix list
No export prefix list
No import route policy
Export route policy is: bgp
No import distribute policy
No export distribute policy

MEHEEERLAERI R2 M R4 WEIT 14 Update R3Z, KM@ R4 &% Update IR3Z ( BREAE

BEPRE ) , (B2 BGP BEHFERARFEH R4 BEAY BGP B8 10.2.2.0/24,

#1£ R2 LR NS ERYREN, ik R4 EFTkIX Update #xX

<R2>refresh bgp 10.0.24.4 import

#EREZE R2 L Update IR A E=
<R2>display bgp peer 10.0.24.4 verbose | in Update
Update-group ID: 2

BGP current event: RecvUpdate

1ZUHY Update IRIZEEIEN, R2 M R4 IEIT BGP IREH 10.2.2.0/24 ROiEBE

#BIREE R2 L BGP #8H 10.2.2.0/24 HIBARHER
<R2>display bgp routing-table 10.2.2.0 24

BGP local router ID : 10.0.2.2
Local AS number : 64511
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BGP routing table entry information of 10.2.2.0/24:
Network route.
From: 0.0.0.0 (0.0.0.0)
Route Duration: 01h07m12s
Direct Out-interface: LoopBack1
Original nexthop: 10.2.2.2
Qos information : 0x0
AS-path Nil, origin igp, MED 0, pref-val 0, valid, local, best, select, pre 0
Advertised to such 2 peers:
10.0.23.3
10.0.12.1

KIBREARM AR 1 55 BGP I8, R4 @AY BGP E&H Orginator_ID BIHESAHAY

Router ID —%1, R2 ZRE T iZISHEE

I 6  IRIF Cluster_List SCTIIEABHTR

RTHENERDSR, BUE R2 _EAY BGP iM%, 7 R1 48 Loopback1 ZFOEHAAHE!

BGP, WI%R Cluster List Z0{alpfLEEREE o

#BWE R2 FHY BGP IR A%

[R2]bgp 64511
[R2-bgp] undo network 10.2.2.0 255.255.255.0

#7£ R1 138 Loopback1 #ZOiRMA%Z BGP

[R1]bgp 64511
[R1-bgp] network 10.1.1.0 24

#ARORTERT. R2, R3. R4 F&FE BGP I8 10.1.1.0 /24 FIBBARIEE
[R1]display bgp routing-table 10.1.1.0 24

BGP local router ID : 10.0.1.1

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.1.1.0/24:

From: 0.0.0.0 (0.0.0.0)

Route Duration: 00h01m41s

Direct Out-interface: LoopBack1

Original nexthop: 10.1.1.1

Qos information : 0x0

AS-path Nil, origin igp, MED 0, pref-val 0, valid, local, best, select, pre 0

R1 79 BGP #&H 10.1.1.0/24 B9%s%&#E, R1 EERESLT R2 (10.0122)

<R2>display bgp routing-table 10.1.1.0 24
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BGP local router ID : 10.0.2.2

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.1.1.0/24:

From: 10.0.12.1 (10.0.1.1)

Route Duration: 00h02m03s

Relay IP Nexthop: 0.0.0.0

Relay IP Out-Interface: GigabitEthernet0/0/3

Qos information : 0x0
AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255

kAR EEEZE P R1T B9 BGP 38 10.1.1.0/24, R2BEKEI4ET R3 (10.0.23.3) ,

<R3>display bgp routing-table 10.1.1.0 24

BGP local router ID : 10.0.3.3

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.1.1.0/24:

From: 10.0.23.2 (10.0.2.2)

Route Duration: 00h02m21s

Relay IP Nexthop: 10.0.23.2

Relay IP Out-Interface: GigabitEthernet0/0/3

Original nexthop: 10.0.12.1

Qos information : 0x0

AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255, IGP
cost 2

Originator: 10.0.1.1

RkBEAREIZEE Fin R2 B9 BGP #&H 10.1.1.0/24, R2 REIASFHANT Cluster_List B, &
7910.0.2.2, R3¥EIZELIBAREIET R4 (10.0.344) ,

<R4>display bgp routing-table 10.1.1.0 24

BGP local router ID : 10.0.4.4

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.1.1.0/24:

From: 10.0.34.3 (10.0.3.3)

Route Duration: 00h02m44s

Relay IP Nexthop: 10.0.24.2

Relay IP Out-Interface: GigabitEthernet0/0/1
Original nexthop: 10.0.12.1

Qos information : 0x0
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AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255, IGP

cost 2
Originator: 10.0.1.1

kB BRARETEEZ A% R3 B9 BGP 1M 10.1.1.0/24, R3 REIRSHRINT Cluster_List EH4HRY

B, H¥a1{EA 10.0.3.3, 10.0.2.2, R4BZEIBARSIZET R2 (10.0.24.2) ,

#FIRXEE R2 B9 BGP %
<R2>display bgp routing-table

BGP Local router ID is 10.0.2.2
Status codes: * - valid, > - best, d - damped,

h - history, i - internal, s - suppressed, S - Stale

Origin : i - IGP, e - EGP, ? - incomplete

Total Number of Routes: 1
Network NextHop MED LocPrf

*>i 10.1.1.0/24 10.0.12.1 0 100

PrefVal

0

Path/Ogn

R2 9 BGP BBEFEHKkIHRE—5KHE 10.0.12.1 B9 BGP & 10.1.1.0/24,

#7£ R2 _EBEE BGP 3I5(K 10.0.24.4 BUFMER
<R2>display bgp peer 10.0.24.4 verbose

BGP Peer is 10.0.24.4, remote AS 64511

Type: IBGP link

BGP version 4, Remote router ID 10.0.4.4
Update-group ID: 2

BGP current state: Established, Up for 00h29m13s
BGP current event: RecvKeepalive

BGP last state: OpenConfirm

BGP Peer Up count: 2

Received total routes: 0

Received active routes total: 0

Advertised total routes: 0

Port: Local - 179 Remote - 64495

Configured: Connect-retry Time: 32 sec

Configured: Active Hold Time: 180 sec Keepalive Time:60 sec
Received : Active Hold Time: 180 sec

Negotiated: Active Hold Time: 180 sec Keepalive Time:60 sec
Peer optional capabilities:

Peer supports bgp multi-protocol extension

Peer supports bgp route refresh capability

Peer supports bgp 4-byte-as capability

Address family IPv4 Unicast: advertised and received
Received: Total 32 messages

Open messages 1
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KeepAlive messages 30

Notification messages 0

Refresh messages 0
Sent: Total 32 messages

Open messages 2
KeepAlive messages 30
Notification messages 0
Refresh messages 0
Authentication type configured: None
Last keepalive received: 2020-06-02 14:14:03-08:00
Minimum route advertisement interval is 15 seconds
Optional capabilities:
Route refresh capability has been enabled
4-byte-as capability has been enabled
Peer Preferred Value: 0
Routing policy configured:
No import update filter list
No export update filter list
No import prefix list
No export prefix list
No import route policy
Export route policy is: bgp
No import distribute policy
No export distribute policy

R2 M\ R4 WZEIT 14 Update $R3Z, KM@ R4 &% Update #x3Z ( BEEARESIRSE! ) |

BGP IRHZE+iRE R4 EBERY BGP #8H 10.1.1.0/24,

#1£ R2 LR N RRYEIRENL, 1E R4 EHTRIX Update $R3Z
<R2>refresh bgp 10.0.24.4 import

#EREZE R2 L Update IR A E=

<R2>display bgp peer 10.0.24.4 verbose | in Update
Update-group ID: 2
BGP current event: RecvUpdate

Update messages 0

JZUIRY Update IRSCHELEDN, R2 M R4 IEZIT BGP #8E 10.1.1.0/24 R9BES .

#F)RXEE R2 Lk BGP 8H 10.1.1.0 24 RIBAAEE
<R2>display bgp routing-table 10.1.1.0 24

BGP local router ID : 10.0.2.2

Local AS number : 64511

Paths: 1 available, 1 best, 1 select

BGP routing table entry information of 10.1.1.0/24:
RR-client route.

From: 10.0.12.1 (10.0.1.1)

Route Duration: 00h31m20s

(B2
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Relay IP Nexthop: 0.0.0.0
Relay IP Out-Interface: GigabitEthernet0/0/3
Original nexthop: 10.0.12.1
Qos information : 0x0
AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255
Advertised to such 1 peers:
10.0.23.3
KIBRERE R1 BHAY 1 &£ BGP iBH, R4 EBS5ERY BGP BEHE Cluster_List B4HEFEET
R2 B9 Cluster-ID, R2 ZBETiZIZHES
=]
3.3.3 BEW!
BGP S EEH{EELS EBGP XIFHART 251E Originator_ID. Cluster_List [E4?
oo £
334 BcESE
R1 BcES®E
#
sysname R1
#

interface GigabitEthernet0/0/2
ip address 10.0.12.1 255.255.255.0
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.255
#
interface LoopBack1
ip address 10.1.1.1 255.255.255.0
#
bgp 64511
router-id 10.0.1.1
peer 10.0.12.2 as-number 64511
#
ipv4-family unicast
undo synchronization
summary automatic
network 10.1.1.0 255.255.255.0
peer 10.0.12.2 enable
#
ospf 1 router-id 10.0.1.1
area 0.0.0.0
network 10.0.1.1 0.0.0.0
network 10.0.12.1 0.0.0.0
#
#
return

R2 BeES®E

<R2>display current-configuration
#
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sysname R2
#
acl number 2000
rule 5 permit
#
interface GigabitEthernet0/0/1
ip address 10.0.24.2 255.255.255.0
#
interface GigabitEthernet0/0/2
ip address 10.0.23.2 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.12.2 255.255.255.0
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
#
interface LoopBack1
ip address 10.2.2.2 255.255.255.0
#
bgp 64511
router-id 10.0.2.2
peer 10.0.12.1 as-number 64511
peer 10.0.23.3 as-number 64511
peer 10.0.24.4 as-number 64511
#
ipv4-family unicast
undo synchronization
peer 10.0.12.1 enable
peer 10.0.12.1 reflect-client
peer 10.0.23.3 enable
peer 10.0.24.4 enable
peer 10.0.24.4 route-policy bgp export
#
ospf 1 router-id 10.0.2.2
area 0.0.0.0
network 10.0.2.2 0.0.0.0
network 10.0.12.2 0.0.0.0
network 10.0.23.2 0.0.0.0
network 10.0.24.2 0.0.0.0
#
route-policy bgp deny node 10
if-match acl 2000
#
return

R3IECESE

<R3>display current-configuration
#
sysname R3
#
interface GigabitEthernet0/0/2

ip address 10.0.34.3 255.255.255.0
#
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interface GigabitEthernet0/0/3
ip address 10.0.23.3 255.255.255.0
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.255
#
bgp 64511
router-id 10.0.3.3
peer 10.0.23.2 as-number 64511
peer 10.0.34.4 as-number 64511
#
ipv4-family unicast
undo synchronization
peer 10.0.23.2 enable
peer 10.0.23.2 reflect-client
peer 10.0.34.4 enable
#
ospf 1 router-id 10.0.3.3
area 0.0.0.0
network 10.0.3.3 0.0.0.0
network 10.0.23.3 0.0.0.0
network 10.0.34.3 0.0.0.0

#

return

R4 BCESE

<R4>display current-configuration
#

sysname R4

#

interface GigabitEthernet0/0/1
ip address 10.0.24.4 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.34.4 255.255.255.0
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.255
#
bgp 64511
router-id 10.0.4.4
peer 10.0.24.2 as-number 64511
peer 10.0.34.3 as-number 64511
#
ipv4-family unicast
undo synchronization
peer 10.0.24.2 enable
peer 10.0.34.3 enable
peer 10.0.34.3 reflect-client
#
ospf 1 router-id 10.0.4.4
area 0.0.0.0
network 10.0.4.4 0.0.0.0
network 10.0.24.4 0.0.0.0
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network 10.0.34.4 0.0.0.0
#
return
3.4 BGP EH{fi%k
34.1 ;&H i) QD
3.4.1.1 23 Bfr
o SCHLEITIEX AS-Path BIERS/NTIRREE
o SCIEIZ(E Local_Preference B REZNER %R
o SCINEITEX MED Bk iR RikiE
o SCIN@ITEM preferred-value BIERENIRIRIEIR
3.4.1.2 SLEGLAR 1148
AS 100 R1 172.16.1.0/24 172.16.1.0/24 R5 AS 200

IREEEKAN . BEEEOMIMINEPRR, PAEIREII8IE Loopback0 &M,

@_| 172.16.2.0/24 172.16.2.0/24 I_@
172.16.3.0/24 172.16.3.0/24
GE0/0/2 172.16.4.0/24 172.16.4.0/24 GE0/0/3
10.0.12.1/24 10.0.45.5/24
GE0/0/3 GE0/0/2
10.0.12.2/24 10.0.45.4/24
R2 RGX @ R4
£ AS 64512
% )
29 R3 A
E]3-4 BGP IEH{Li%k

IP ftetit g

10.0.xx/32, HH x NIRERS, FrER&EEMER Loopbacko ititiH{E)9 BGP Router ID,

R17EAS100, R57EAS200, R2. R3, R4 £ AS64512, AS64512 Kz
( FEIEIEZINGD AS B9IEO) |

Loopback0 [0 Li#iE OSPF,

—_—y—

=17

EBGP & (AX ZEFEIEIZOET, IBGP WEFFXZRETF Loopback0 O,
R1. R5 _FZ7E+ERAIMER 172.16.1.0/24. 172.16.2.0/24. 172.16.3.0/24. 172.16.4.0/24,

£ R1. R5 B¥SHEHAE BGP, LIBF BGP IRAELE.

OSPF, #EEEZN
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3.4.13 L5 E=

RRATHINEESER . ATNMERAT BGP IMUENTRNMRZIZEES . 258CKA
THABRIAS S 64512, ISP1HYAS S35 100, ISP2 Y AS S 200, @i AS100. AS200 4B
B LAEIAMERIRIMGS, BT BGP MSHEIHAT T EEEHEMBR.

3.4.2 SLIG(FS
3.4.2.1 (F3 K

1. 18%% P it E,

2. BCE AS64512 AR OSPF, ZEEBMED ( AEEIEEIMNDB AS B9%O ) . Loopbacko %0
LEGE OSPF,

3. ZIBMIKIECE BGP XK, f£R1. R5 BISEHATE BGP #,

4. 7R LEIIRAREEN BGP IRH 172.16.1.0/24 B9 AS_Path B4{&, f#13 R3 {fti R5
& 7hRY BGP B89 172.16.1.0/24.,

5. £ R4 BTSRRI BGP I 172.16.2.0/24 B Local_Preference EiE(E, (F18
R3 {f£i% R4 iBE5HY BGP &M 172.16.2.0/24,

6. 7fR2 LiBiTIRESERRIEX BGP BREH 172.16.3.0/24 B9 MED JBiH(&, {#18 R3 i R5 &
789 BGP #8H 172.16.3.0/24,

7. 1£ R3 BT BRHSERRIE BGP BB 172.16.4.0/24 HY preferred-value [Et4(E, {F/8 R3
5% R4 1B5HY BGP B8 172.16.4.0/24

3422 (FF LR

IR 1 HEHEO. REO P S

HRB S
B

#RAPLWPARERED

&

#BCE R1 B9 GEO/0/2. LoopbackO # IP t#hik

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
[R1-GigabitEthernet0/0/2] quit

[R1]interface LoopBackO

[R1-LoopBackO0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBack0] quit

#7E R1 LIS REIO, BFA%EI BGP H
[R1]interface LoopBack1
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[R1-LoopBack1] ip address 172.16.1.1 255.255.255.0
[R1-LoopBack1] quit

[R1]interface LoopBack2

[R1-LoopBack2] ip address 172.16.2.1 255.255.255.0
[R1-LoopBack2] quit

[R1]interface LoopBack3

[R1-LoopBack3] ip address 172.16.3.1 255.255.255.0
[R1-LoopBack3] quit

[R1]interface LoopBack4

[R1-LoopBack4] ip address 172.16.4.1 255.255.255.0
[R1-LoopBack4] quit

#EcE R2 B9 GE0/0/2. GE0/0/3. Loopback0 #&[ IP ittt

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] ip address 10.0.23.2 255.255.255.0
[R2-GigabitEthernet0/0/2] quit

[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

#BCE R3 B9 GE0/0/2. GE0/0/3. Loopback0 #[] IP tiit

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] ip address 10.0.34.3 255.255.255.0
[R3-GigabitEthernet0/0/2] quit

[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] ip address 10.0.23.3 255.255.255.0
[R3-GigabitEthernet0/0/3] quit

#ECE R4 B9 GE0/0/2. GE0/0/3. Loopback0 #zM IP ittt

[R4]interface GigabitEthernet0/0/2
[R4-GigabitEthernet0/0/2] ip address 10.0.45.4 255.255.255.0
[R4-GigabitEthernet0/0/2] quit

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] ip address 10.0.34.4 255.255.255.0
[R4-GigabitEthernet0/0/3] quit

[R4]interface LoopBackO

[R4-LoopBack0] ip address 10.0.4.4 255.255.255.255
[R4-LoopBack0] quit

#EE R5 19 GE0/0/3. Loopback0 $1 IP tibtit

[R5]interface LoopBackO

[R5-LoopBack0] ip address 10.0.5.5 255.255.255.255
[R5-LoopBack0] quit

[R5]interface GigabitEthernet0/0/3
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[R5-GigabitEthernet0/0/3] ip address 10.0.45.5 255.255.255.0
[R5-GigabitEthernet0/0/3] quit

#1£ RS E8IEZNAEIO, BT &HE BGP #

[R5]interface LoopBack1

[R5-LoopBack1] ip address 172.16.1.1 255.255.255.0
[R5-LoopBack1] quit

[R5]interface LoopBack2

[R5-LoopBack2] ip address 172.16.2.1 255.255.255.0
[R5-LoopBack2] quit

[R5]interface LoopBack3

[R5-LoopBack3] ip address 172.16.3.1 255.255.255.0
[R5-LoopBack3] quit

[R5]interface LoopBack4

[R5-LoopBack4] ip address 172.16.4.1 255.255.255.0
[R5-LoopBack4] quit

#1£ R2. R4 HISE IP HulhE @4

<R2>ping -c¢ 1 10.0.12.1
PING 10.0.12.1: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.1: bytes=56 Sequence=1 tt|=255 time=80 ms

--- 10.0.12.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

<R2>ping -c 1 10.0.23.3
PING 10.0.23.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.23.3: bytes=56 Sequence=1 ttl=255 time=20 ms

--- 10.0.23.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 20/20/20 ms

<R4>ping -c 1 10.0.34.3
PING 10.0.34.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.34.3: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.34.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

<R4>ping -c 1 10.0.45.5
PING 10.0.45.5: 56 data bytes, press CTRL_C to break
Reply from 10.0.45.5: bytes=56 Sequence=1 ttl=255 time=30 ms

--- 10.0.45.5 ping statistics ---
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1 packet(s) transmitted

1 packet(s) received

0.00% packet loss

round-trip min/avg/max = 30/30/30 ms

I 2 BIE AS 64512 [ OSPF

R2. R3. R4 {#H Loopback0 #ZMOHHESS Router ID, FEEEKED ( AEEIEZEINEE AS B9
#) . Loopback0 [ Fi¥;E OSPF,

#BCE R2, 7£ Loopback0. GEO0/0/2 ¥ _Ei#iE OSPF

[R2]ospf 1 router-id 10.0.2.2

[R2-o0spf-1] area 0.0.0.0

[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.23.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] quit

[R2-o0spf-1] quit

#F2E R3, 7£ Loopback0. GEO0/0/2. GEO0/0/3 #:[1_L#%F OSPF

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-1] area 0.0.0.0

[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0
[R3-0spf-1-area-0.0.0.0] network 10.0.23.3 0.0.0.0
[R3-0spf-1-area-0.0.0.0] network 10.0.34.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] quit

[R3-o0spf-1] quit

#BCE R4, 7E Loopback0. GE0/0/3 ##[_Li¥iE OSPF

[R4]ospf 1 router-id 10.0.4.4

[R4-ospf-1] area 0.0.0.0

[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.34.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] quit

[R4-ospf-1] quit

#1£ R3 L& OSPF $PEHIHE(ER
<R3>display ospf peer brief

OSPF Process 1 with Router ID 10.0.3.3
Peer Statistic Information

Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/2 10.04.4 Full
0.0.0.0 GigabitEthernet0/0/3 10.0.2.2 Full

MiaHEEELAEEI R3 5 R2. R4 Z[@BREFEEXR,
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#1£ R3 _E&E%E OSPF IREHX
<R3>display ospf routing

OSPF Process 1 with Router ID 10.0.3.3

Routing Tables

Routing for Network

Destination Cost Type
10.0.3.3/32 0 Stub
10.0.23.0/24 1 Transit
10.0.34.0/24 1 Transit
10.0.2.2/32 1 Stub
10.0.4.4/32 1 Stub

Total Nets: 5

NextHop
10.0.3.3

10.0.23.3
10.0.34.3
10.0.23.2
10.0.34.4

Intra Area: 5 Inter Area: 0 ASE: 0 NSSA: 0

R3 B4&% 3% R2. R4 A9 Loopback0 #ZMHEH .

I8 3 B BGP WK

AdvRouter
10.0.3.3
10.0.3.3
10.0.3.3
10.0.2.2
10.0.4.4

Area
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0

FCE AS . AS ZIEIRIXIFIRKEEK,, AS WEMERIAEOMENETT IBGP JIFRXFK, AS Z/8
(ERIE B OMIIEEST EBGP MR,

#FBCE R1

[R1]bgp 100
[R1-bgp] router-id 10.0.1.1
[R1-bgp] peer 10.0.12.2 as 64512

#BCE R2

[R2]bgp 64512
[R2-bgp] router-id 10.0.2.2

[R2-bgp] peer 10.0.3.3 as-number 64512

[R2-bgp] peer 10.0.3.3 connect-interface LoopBackO

[R2-bgp]
[R2-bgp] peer 10.0.12.1 as-number 100

TR AS ZiEIEBAE O _E#GE OSPF, f£R2 k&

BT B SRIEHTREIRL .

#BECE R3

[R3]bgp 64512
[R3-bgp] router-id 10.0.3.3

[R3-bgp] peer 10.0.2.2 as-number 64512

[R3-bgp] peer 10.0.2.2 connect-interface LoopBackO

[R3-bgp] peer 10.0.4.4 as-number 64512

[R3-bgp] peer 10.0.4.4 connect-interface LoopBackO

&[T IBGP XIE(K R3 B IEHAT,
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#BCE R4

[R4]bgp 64512

[R4-bgp] router-id 10.0.4.4

[R4-bgp] peer 10.0.3.3 as-number 64512

[R4-bgp] peer 10.0.3.3 connect-interface LoopBackO

[R4-bgp]

[R4-bgp] peer 10.0.45.5 as-number 200

TR AS ZEIEB O L#IE OSPF, £ R4 LHREIREM IBGP XIE(A R3 BHISHAT,

ETF—BEIti B SRIEFTRERE .

#BCE RS

[R5]bgp 200
[R5-bgp] router-id 10.0.5.5
[R5-bgp] peer 10.0.45.4 as 64512

#1£ R2. R4 EASE BGP MFMIRTE
<R2>display bgp peer

BGP local router ID : 10.0.2.2
Local AS number : 64512

Total number of peers : 2 Peers in established state : 2
Peer \% AS MsgRcvd MsgSent OutQ Up/Down State PrefRcv
10.0.3.3 4 64512 27 30 0 00:03:49 Established 0
10.0.12.1 4 100 11 11 0 00:03:54 Established 0

<R4>display bgp peer

BGP local router ID : 10.0.4.4
Local AS number : 64512

Total number of peers : 2 Peers in established state : 2
Peer Y AS MsgRcvd MsgSent OutQ Up/Down State PrefRcv
10.0.3.3 4 64512 39 33 0 00:03:39 Established 0
10.0.45.5 4 200 4 6 0 00:02:54 Established 0

BGP Y EH AKX R EBEEZEIAIN

#1E£ R1. R5 4% Loopback1. Loopback2. Loopback3. Loopback4 $#zi&H A% BGP &

[R1]bgp 100

[R1-bgp] network 172.16.1.0 24
[R1-bgp] network 172.16.2.0 24
[R1-bgp] network 172.16.3.0 24
[R1-bgp] network 172.16.4.0 24

[R5]bgp 200
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[R5-bgp] network 172.16.1.0 24
[R5-bgp] network 172.16.2.0 24
[R5-bgp] network 172.16.3.0 24
[R5-bgp] network 172.16.4.0 24

#7£ R3 &% BGP I§H%, 19E BGP IHEEMINFES
<R3>display bgp routing-table

BGP Localrouter ID is 10.0.3.3

Status codes: *-valid,> -best, d -damped,

h -history, i-internal, s-suppressed, S -Stale
Origin: i -IGP,e -EGP, ?-incomplete

Total Number ofRoutes: 8

Network NextHop MED LocPrf  PrefVal Path/Ogn
*i 10.0.4.4 0 100 0 200i
*i 10.0.4.4 0 100 0 200i
*i 10.0.4.4 0 100 0 200i
*i 10.0.4.4 0 100 0 200i

R3 E&RKINFS R1. RS RMRIIEH, LRIPAEIRHERIUER R2 BERT.

IR 4 (M AS_Path Bt

£ R1 L@ IEASREEIEE BGP B 172.16.1.0/24 B9 AS_Path B14HE, {#15 R3 i R5 &
589 BGP &M 172.16.1.0/24,

#BU%E 1P BUZRFIZR 1, PTHEC Loopback1 #EOEKHA
[R1]ip ip-prefix 1 permit 172.16.1.0 24 greater-equal 24 less-equal 24

#8U#2 Route-Policy hcip, FHEIET = 10, FEEFIFR IP BIESIER 1, 124 AS_Path [BI4(E
[R1]route-policy hcip permit node 10

[R1-route-policy] if-match ip-prefix 1

[R1-route-policy] apply as-path 300 400 additive

[R1-route-policy] quit

[R1]

ERRE—NETR, T35 3 5K BGP BEAHITIEERE,

#3310 BGP XI54R R2 BEHRY BGP E8ELFI Route-Policy

[R1]bgp 100
[R1-bgp] peer 10.0.12.2 route-policy hcip export
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#1E R ERRAESEAVIRER, RIFXIINESAI BGP BH

<R1>refresh bgp all export

#7£ R3 _£&%& BGP &M 172.16.1.0/24 FIBAHEE
<R3>display bgp routing-table 172.16.1.0 24

BGP local router ID : 10.0.3.3
Local AS number : 64512

BGP routing table entry information of 172.16.1.0/24:

Route Duration: 00h46m54s

Relay IP Nexthop: 10.0.34.4

Relay IP Out-Interface: GigabitEthernet0/0/2

Original nexthop: 10.0.4.4

Qos information : 0x0

, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, , select, active, pre 255, IGP

cost 1

Not advertised to any peer yet

BGP routing table entry information of 172.16.1.0/24:

Route Duration: 00h04m54s
Relay IP Nexthop: 10.0.23.2
Relay IP Out-Interface: GigabitEthernet0/0/3
Original nexthop: 10.0.2.2
Qos information : 0x0
, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, pre 255, IGP cost 1,

Not advertised to any peer yet
ItERAT R3 {515 R4 @AY BGP B8EH 172.16.1.0/24, R2 BERIARMMIEAIRER AS_Path
E.

£ 5 (&34 Local Preference @it

£ R4 Bi@id IR SRA%IE04 BGP #8H 172.16.2.0/24 B9 Local_Preference B14(E, {#18 R3 £
1% R4 @AY BGP B8 172.16.2.0/24.,

#BIE IP BISR5IZR 1, ULf BGP B8 172.16.2.0/24
[R4]ip ip-prefix 1 permit 172.16.2.0 24 greater-equal 24 less-equal 24

#8632 Route-Policy hcip, FEIEET = 10, EEFIEMA IPBIKIIFE 1, 18K
Local_Preference Bi4(E
[R4]route-policy hcip permit node 10

[R4-route-policy] if-match ip-prefix 1
[R4-route-policy] apply local-preference 200
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[R4-route-policy] quit
[R4]

EFREE—ETR, WTFHI 3 5K BGP BEAARHITIETERF,

#331a BGP XI5E4K R3 iB5HY BGP EHLFS Route-Policy

[R4]bgp 64512
[R4-bgp] peer 10.0.3.3 route-policy hcip export

#1E£ R4 LA EBVIRER, RIFXIINESAI BGP BH

<R4>refresh bgp all export

#7£ R3 _£&F& BGP &M 172.16.2.0/24 FIBAHHEE
<R3>display bgp routing-table 172.16.2.0 24

BGP local router ID : 10.0.3.3

Local AS number : 64512

Paths:

BGP routing table entry information of 172.16.2.0/24:

Route Duration: 00h01mO00s

Relay IP Nexthop: 10.0.34.4

Relay IP Out-Interface: GigabitEthernet0/0/2

Original nexthop: 10.0.4.4

Qos information : 0x0

AS-path 200, origin igp, MED 0, pref-val 0, valid, internal, , select, active, pre 255, IGP

cost 1
Not advertised to any peer yet

BGP routing table entry information of 172.16.2.0/24:

Route Duration: 00h07mQ9s

Relay IP Nexthop: 10.0.23.2

Relay IP Out-Interface: GigabitEthernet0/0/3

Original nexthop: 10.0.2.2

Qos information : 0x0

AS-path 100, origin igp, MED 0, , pref-val 0, valid, internal, pre 255, IGP cost 1,

Not advertised to any peer yet
LLEAT R3 5% R4 1BE5HY BGP B8 172.16.2.0/24, R2 @89 BGP BBHHE Local_Preference {&
79100, /F R3BEHRI BGP #EH Local_Preference {8 200, Et R2 @AY BGP IR

ik

I 6 18 MED it

£ R2 BB FRFHERAR{Z2Y BGP E&HR 172.16.3.0/24 Y MED JBI%(E, f#1S R3 {ik RS A&ApHY
BGP B8 172.16.3.0/24,
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#BIEE IP BILRFIZE 1, [LEC BGP B&HH 172.16.3.0/24
[R2]ip ip-prefix 1 permit 172.16.3.0 24 greater-equal 24 less-equal 24

#Bl%E Route-Policy hcip, FEIiET = 10, THPIFER IPRIZRIIE 1, B MED Bi4E

[R2]route-policy hcip permit node 10
[R2-route-policy] if-match ip-prefix 1
[R2-route-policy] apply cost 200
[R2-route-policy] quit

[R2]

EFREE—ETR, WTFHI 3 5K BGP BEAARHITIETERF,

#3335k E BGP XK R1 19 BGP BN A Route-Policy

[R2]bgp 64512
[R2-bgp] peer 10.0.12.1 route-policy hcip import

#1ER2 ERRA NS EBVIREN, RIFTZKEIRY BGP HH

<R2>refresh bgp all import

#1£ R3 LECERIFILERSRB ARG AS B9 BGP ERHRY MED B

[R3]bgp 64512
[R3-bgp] compare-different-as-med

BT, FEESRERE AS $5/EA) BGP 19 MED EHE(E.

#1E R3 _&& BGP 18 172.16.3.0/24 UBRAE R
<R3>display bgp routing-table 172.16.3.0 24

BGP local router ID : 10.0.3.3

Local AS number : 64512

Paths:

BGP routing table entry information of 172.16.3.0/24:

Route Duration: 00h14m27s

Relay IP Nexthop: 10.0.34.4

Relay IP Out-Interface: GigabitEthernet0/0/2

Original nexthop: 10.0.4.4

Qos information : 0x0

AS-path 200, origin igp, localpref 100, pref-val 0, valid, internal, , select, active, pre 255, IGP
cost 1

Not advertised to any peer yet

BGP routing table entry information of 172.16.3.0/24:
Route Duration: 00h03m00s

Relay IP Nexthop: 10.0.23.2
Relay IP Out-Interface: GigabitEthernet0/0/3
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Original nexthop: 10.0.2.2
Qos information : 0x0
AS-path 100, origin igp, , localpref 100, pref-val 0, valid, internal, pre 255, IGP cost 1,

Not advertised to any peer yet
R2 iEEHY BGP #8H 172.16.3.0/24 E MED {84 200, i1 R4 1&%5 BGP #&H MED {E)9 0, R3
{ftit MED {E8/\#9 BGP F8H, EItt R2 @HEHY BGP IEHARMIMIE,

LIR 7 {824 preferred-value Bt

£ R3 LT IRASRAZE0M BGP 88 172.16.4.0/24 1Y preferred-value BIE(E, {18 R3 ik
R4 JBEHHY BGP #8H 172.16.4.0/24,

#BUE2 IP BISR5IZR 1, [TAC BGP E8FH 172.16.4.0/24
[R3]ip ip-prefix 1 permit 172.16.4.0 24 greater-equal 24 less-equal 24

#8# Route-Policy hcip, FHeliET = 10, EEAIFEA IPBUZRSIZEK 1, (B4 preferred-value
BB

[R3]route-policy hcip permit node 10
[R3-route-policy] if-match ip-prefix 1
[R3-route-policy] apply preferred-value 300
[R3-route-policy] quit

[R3]

ERCE—ETR, T35 3 5K BGP BEAHITIEEIRE

#33KE BGP XFEE(K R4 B9 BGP F&HINFI Route-Policy

[R3]bgp 64512
[R3-bgp] peer 10.0.4.4 route-policy hcip import

#1£ R3 LA NS ERVIREN, RIFTILEIRY BGP HH

<R3>refresh bgp all import

#1£ R3 _&& BGP I8 172.16.4.0/24 HUBBLHS 2
<R3>display bgp routing-table 172.16.4.0 24

BGP local router ID : 10.0.3.3

Local AS number : 64512

Paths:

BGP routing table entry information of 172.16.4.0/24:

Route Duration: 00h01m22s

Relay IP Nexthop: 10.0.34.4

Relay IP Out-Interface: GigabitEthernet0/0/2
Original nexthop: 10.0.4.4
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Qos information : 0x0

AS-path 200, origin igp, MED 0, localpref 100, , valid, internal, select, active, pre 255,
IGP cost 1

Not advertised to any peer yet

BGP routing table entry information of 172.16.4.0/24:

Route Duration: 00h00m04s

Relay IP Nexthop: 10.0.23.2

Relay IP Out-Interface: GigabitEthernet0/0/3

Original nexthop: 10.0.2.2

Qos information : 0x0

AS-path 100, origin igp, MED 0, localpref 100, , valid, internal, pre255, IGP cost 1,

Not advertised to any peer yet
R4 @R BGP 2R 172.16.3.0/24 H preferred-value &9 300, i R2 @5HY preferred-
value {B9 0, R3 {li% preferred-value {EEKHY BGP $&H, EItk R3 {ii%k R4 iBEHI BGP 8
M.

#EREEE R3 1Y BGP IRA%=

<R3>display bgp routing-table
BGP Localrouter ID is 10.0.3.3
Status codes: *-valid,> -best, d -damped,

h -history, i-internal, s-suppressed, S -Stale
Origin:i-IGP,e -EGP, ?-incomplete

Total Number ofRoutes: 8

Network NextHop MED LocPrf  PrefVal Path/Ogn
*i 10.0.2.2 0 100 0 100 300 400i
*i 10.0.2.2 0 100 0 100i
*i 10.0.2.2 200 100 0 100i
*i 10.0.2.2 0 100 0 100i

LRI PRE EREREDLIEE R4 B EHAY.

SR8 (dik) WIEABIAKA) BGP IR T MITSAZ SN BGP EH

7£ R2 L 8I# Loopback1 #%M, %5 Loopback1 ZMOHAEI OSPF &1, ZIEER2. R3 k£
BizEO B AME] BGP &1, R3 AY BGP IBHXRFISESFEMSEFZT R2 Loopback1 #[RY
BGP &H.,

#7£ R2 LAl Loopbackl &£, EC& IP ithtt)9 10.2.2.2/32
[R2]interface LoopBack1
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[R2-LoopBack1] ip address 10.2.2.2 255.255.255.255
[R2-LoopBack1] quit

#7E Loopback1 $&[O0 _Li#E OSPF

[R2]ospf 1

[R2-ospf-1]area O

[R2-ospf-1-area-0.0.0.0] network 10.2.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] quit

[R2-o0spf-1] quit

#1£ R3 &% OSPF 8 10.2.2.2/32
<R3>display ospf routing 10.2.2.2

OSPF Process 1 with Router ID 10.0.3.3

AdverRouter : 10.0.2.2 Area :0.0.0.0

Cost 01 Type : Stub

NextHop :10.0.23.2 Interface : GigabitEthernet0/0/3
Priority : Medium Age : 00h01m19s

R3 ATELRFSE R2 BY Loopback1 #ZKH.

#7E R2. R3 ¥ Loopback1 OB A%E BGP

[R2]bgp 64512
[R2-bgp] network 10.2.2.2 32

[R3]bgp 64512
[R3-bgp] network 10.2.2.2 32

#1£ R3 _&%& BGP #8M 10.2.2.2/32 BYBRLAER
<R3>display bgp routing-table 10.2.2.2 32

BGP local router ID : 10.0.3.3

Local AS number : 64512

Paths: 2 available, 1 best, 1 select

BGP routing table entry information of 10.2.2.2/32:
Network route.

Route Duration: 00h00m21s

Direct Out-interface: GigabitEthernet0/0/3
Original nexthop: 10.0.23.2

Qos information : 0x0

AS-path Nil, origin igp, MED 1, pref-val 0, valid, local, select, pre 10

Advertised to such 2 peers:
10.0.2.2
10.0.4.4
BGP routing table entry information of 10.2.2.2/32:
From: 10.0.2.2 (10.0.2.2)
Route Duration: 00h00mM50s
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Relay IP Nexthop: 10.0.23.2

Relay IP Out-Interface: GigabitEthernet0/0/3

Original nexthop: 10.0.2.2

Qos information : 0x0

AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, pre 255, IGP cost 1,

Not advertised to any peer yet

R3 kA& #REY BGP B8 10.2.2.2/32, i R2 @512 3kAY BGP B&H 10.2.2.2/32 FRIFL
ERIEREZ: “not preferred for route type”, HTFISHZEEIRR ( ABIAAELTF M BGP X%
REIF))

IR 9 (%) 1821 Origin B

£ R1. R5 E8I# Loopback5 M, F=OA%LHE BGP 1, IGilE Origin E45 IGP 89
BGP ¥&H{ftF Origin @M/ Incomplete A9 BGP & .

#R1. R5 LBl% Loopback5, IP ittt} 172.16.5.1/24

[R1]interface LoopBack 5
[R1-LoopBack5] ip address 172.16.5.1 24
[R1-LoopBack5] quit

[R5]interface LoopBack 5
[R5-LoopBack5] ip address 172.16.5.1 24
[R5-LoopBack5] quit

#7£ R1. R5 ¥ Loopbacks #O#EH A7 ZE BGP H, 1&#id network 5z
[R1]bgp 100
[R1-bgp] network 172.16.5.0 24

[R5]bgp 200
[R5-bgp] network 172.16.5.0 24

#7E R3 _E&E BGP IgHE

<R3>display bgp routing-table
BGP Localrouter ID is 10.0.3.3
Status codes: *-valid,> -best, d -damped,

h -history, i-internal, s-suppressed, S -Stale
,e -EGP, ?-incomplete

Total Number ofRoutes: 12

Network NextHop MED LocPrf  PrefVal Path/Ogn
*> 10.2.2.2/32 0.0.0.0 1 0 i
*i 10.0.2.2 0 100 0 i
*>i 172.16.1.0/24 10.04.4 0 100 0 200i

i 10.0.2.2 0 100 0 100 300 40
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*>i 172.16.2.0/24 10.04.4 0 200 0 200i
*i 10.0.2.2 0 100 0 100i
*>i 172.16.3.0/24 10.04.4 0 100 0 200i
*i 10.0.2.2 200 100 0 100i
*>i 172.16.4.0/24 10.04.4 0 100 300 200i
*i 10.0.2.2 0 100 0 100i
*>i 172.16.5.0/24 0 100 0 100
*i 10.04.4 0 100 0 200

AT R3 _E{fi%k R2 @4 ( H R1 &7 ) BY BGP 18H3 172.16.5.0/24, IEAT R2. R4 @EH BGP
& Origin [B14HE#B IGP,

#7E R1 EEUEYS Loopbacks R MA#ZI BGP

[R1]bgp 100
[R1-bgp] undo network 172.16.5.0 24

#BlZE IP 52513 2, ITHC R1 Loopback5 #2#&H 172.16.5.0/24
[R1]ip ip-prefix 2 permit 172.16.5.0 24 greater-equal 24 less-equal 24

#BlI%2 Route-Policy origin, FHEIiET = 10, FEHFIEA IP BRI 2

[R1]route-policy origin permit node 10
[R1-route-policy] if-match ip-prefix 2
[R1-route-policy] quit

#R1 &SR import-route direct ¥ EIEAA 7 ZE! BGP, &R Route-Policy origin
FE#IHS|N Loopback5 #O&H

[R1]bgp 100
[R1-bgp] import-route direct route-policy origin

#1£ R3 &% BGP &M 172.16.5.0/24 FIBAHEE
<R3>display bgp routing-table 172.16.5.0 24

BGP local router ID : 10.0.3.3

Local AS number : 64512

Paths: 2 available, 1 best, 1 select

BGP routing table entry information of 172.16.5.0/24:

Route Duration: 00h03m53s

Relay IP Nexthop: 10.0.34.4

Relay IP Out-Interface: GigabitEthernet0/0/2

Original nexthop: 10.0.4.4

Qos information : 0x0

AS-path 200, , MED 0, localpref 100, pref-val 0, valid, internal, bes
t, select, active, pre 255, IGP cost 1

Not advertised to any peer yet

BGP routing table entry information of 172.16.5.0/24:
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Route Duration: 00h0Tm27s

Relay IP Nexthop: 10.0.23.2

Relay IP Out-Interface: GigabitEthernet0/0/3

Original nexthop: 10.0.2.2

Qos information : 0x0

AS-path 100, , MED 0, localpref 100, pref-val 0, valid, internal, pre 255, IGP cost 1,

Not advertised to any peer yet

IthAT R3 {5k R4 iBSHY BGP #8H 172.16.5.0/24,

R2 i@ (R1 &% ) B9 BGP 8H 172.16.5.0/24 kAT Origin [@H4{EY incomplete (@i
import-route 5,47 %I BGP ) , BT Origin BIHERE, ZEAREMIE,

210 ( @ik ) IRIF EBGP BRALS RS T IBGP IBH

£ R1. R3 LBIJ# Loopback6 [0, %5 Loopback6 iZiRMHAZI BGP &, 7£ R2 EWEI(L
HEER

#R1. R3 LBIE Loopbacké O

[R1]interface LoopBack 6
[R1-LoopBack6] ip address 172.16.6.1 24
[R1-LoopBack6] quit

[R3]interface LoopBack 6
[R3-LoopBack6] ip address 172.16.6.1 24
[R3-LoopBack6] quit

#¥& Loopbacké #21EHAKEE BGP

[R1]bgp 100
[R1-bgp] network 172.16.6.0 24

[R3]bgp 64512
[R3-bgp]network 172.16.6.0 24

#1£ R2 £&%& BGP &M 172.16.6.0/24 FIBA4HEE
<R2>display bgp routing-table 172.16.6.0 24

BGP local router ID : 10.0.2.2

Local AS number : 64512

Paths: 2 available, 1 best, 1 select

BGP routing table entry information of 172.16.6.0/24:

Route Duration: 00h03m13s

Relay IP Nexthop: 10.0.23.3

Relay IP Out-Interface: GigabitEthernet0/0/2
Original nexthop: 10.0.3.3

Qos information : 0x0
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, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255, IGP
cost 1
Advertised to such 1 peers:
10.0.12.1
BGP routing table entry information of 172.16.6.0/24:

Route Duration: 00h03m13s
Direct Out-interface: GigabitEthernet0/0/3
Original nexthop: 10.0.12.1
Qos information : 0x0
, origin igp, MED 0, pref-val 0, valid, external, pre 255,
Not advertised to any peer yet

bR R2 5% R3 A& #5HY BGP B8 172.16.6.0/24, F{fiE R1 BYEEZR AS-Path,

#7E R3 @3 IRHERAE )0 BGP #EH 172.16.6.0/24 {0 AS-Path BE(E
[R3]ip ip-prefix 2 permit 172.16.6.0 24 greater-equal 24 less-equal 24

[R3]route-policy as_path permit node 10
[R3-route-policy] if-match ip-prefix 2
[R3-route-policy] apply as-path 300 additive
[R3-route-policy] quit

[R3]route-policy as_path permit node 20

[R3]bgp 64512
[R3-bgp] peer 10.0.2.2 route-policy as_path export

#1£ R3 LR S ERVRER, RIFTXTSMESAY BGP HRH

<R3>refresh bgp all export

#ERTE R2 _EEE BGP 8 172.16.6.0/24 HIBAMRSE
<R2>display bgp routing-table 172.16.6.0 24

BGP local router ID : 10.0.2.2
Local AS number : 64512
Paths: 2 available, 1 best, 1 select
BGP routing table entry information of 172.16.6.0/24:
From: 10.0.12.1 (10.0.1.1)
Route Duration: 00h23m46s
Direct Out-interface: GigabitEthernet0/0/3
Original nexthop: 10.0.12.1
Qos information : 0x0
origin igp, MED 0, pref-val 0, valid, external, best, select, active, pre 255

Advertised to such 1 peers:

10.0.3.3
BGP routing table entry information of 172.16.6.0/24:
From: 10.0.3.3 (10.0.3.3)
Route Duration: 00h00m29s
Relay IP Nexthop: 10.0.23.3
Relay IP Out-Interface: GigabitEthernet0/0/2
Original nexthop: 10.0.3.3
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Qos information : 0x0
, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, pre 255, IGP cost 1,

Not advertised to any peer yet

LAYk E R3 BY BGP BEEIKRIFEUIE, REA: “not preferred for peer type”, TEEAMLEH1E
BIRER T BGP {it>k 8 EBGP XHHE{(AAIEEH

LI 11 (O ) JRIE BGP (%% Nex_Hop B9 IGP E&{&EmH/)\iIIEH

R2. R4 Z[@EFIREIOEZ IBGP XHFARKXR, £ R2. R3 L7 Loopback? #EOFIGHENO
IRHA&#Z BGP 1, 1£ R4 LI BGP IRHLIEE R

#R2. R4 Z|8)3 7 IBGP ITEARKHR

[R2]bgp 64512
[R2-bgp] peer 10.0.4.4 as-number 64512
[R2-bgp] peer 10.0.4.4 connect-interface LoopBack 0

[R4]bgp 64512
[R4-bgp] peer 10.0.2.2 as-number 64512
[R4-bgp] peer 10.0.2.2 connect-interface LoopBackO

#1158 IBGP MEARXRIRE
[R4]display bgp peer
BGPlocal routerID :10.0.4.4

Local AS number : 64512
Total number ofpeers: 3 Peersin established state : 3

Peer \Y AS MsgRcvd MsgSent OutQ Up/Down State PrefRcv
10.0.3.3 4 64512 37 36 0 00:31:57 Established 2
10.0.45.5 4 200 38 36 0 00:31:58 Established 5

IBGP XE R KX K B INGES .

#R2. R3 LBl Loopback7 #2100, FHEEOEALMHE BGP

[R2]interface LoopBack 7
[R2-LoopBack7] ip address 172.16.7.1 24
[R2-LoopBack7] quit

[R2]bgp 64512

[R2-bgp] network 172.16.7.0 24

[R3]interface LoopBack 7
[R3-LoopBack7] ip address 172.16.7.1 24
[R3-LoopBack7] quit

[R3]bgp 64512

[R3-bgp] network 172.16.7.0 24
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#1E R4 L &F BGP 18 172.16.7.0/24 HUBBLHE 2
[R4]dis bgp routing-table 172.16.7.0 24

BGP local router ID : 10.0.4.4

Local AS number : 64512

Paths: 2 available, 1 best, 1 select

BGP routing table entry information of 172.16.7.0/24:

Route Duration: 00h10m48s

Relay IP Nexthop: 10.0.34.3

Relay IP Out-Interface: GigabitEthernet0/0/3

Original nexthop: 10.0.3.3

Qos information : 0x0

AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, best, select, active, pre 255,

Advertised to such 1 peers:
10.0.45.5
BGP routing table entry information of 172.16.7.0/24:

Route Duration: 00h11mO00s

Relay IP Nexthop: 10.0.34.3

Relay IP Out-Interface: GigabitEthernet0/0/3

Original nexthop: 10.0.2.2

Qos information : 0x0

AS-path Nil, origin igp, MED 0, localpref 100, pref-val 0, valid, internal, pre 255, ,

Not advertised to any peer yet

R4 {ftifk R3 %&70HY BGP B8, E IGP cost I 1, /NF R2 &7%H9 BGP B&H IGP cost 2,
R2 &#HY BGP BEHR#IEHIERE ST IGP cost,

3.4.3 BER
BEAA(ERRAEIRIS AS-Path EHEERRIEA AS HiFE?

344 BcESE

R1 BiES%E

#
sysname R1
#
interface GigabitEthernet0/0/2

ip address 10.0.12.1 255.255.255.0
#
interface LoopBackO

ip address 10.0.1.1 255.255.255.255
#
interface LoopBack1

ip address 172.16.1.1 255.255.255.0
#
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interface LoopBack2
ip address 172.16.2.1 255.255.255.0
#
interface LoopBack3
ip address 172.16.3.1 255.255.255.0
#
interface LoopBack4
ip address 172.16.4.1 255.255.255.0
#
interface LoopBack5
ip address 172.16.5.1 255.255.255.0
#
interface LoopBack6
ip address 172.16.6.1 255.255.255.0
#
bgp 100
router-id 10.0.1.1
peer 10.0.12.2 as-number 64512
#
ipv4-family unicast
undo synchronization
network 172.16.1.0 255.255.255.0
network 172.16.2.0 255.255.255.0
network 172.16.3.0 255.255.255.0
network 172.16.4.0 255.255.255.0
network 172.16.6.0 255.255.255.0
import-route direct route-policy origin
peer 10.0.12.2 enable
peer 10.0.12.2 route-policy hcip export
#
route-policy hcip permit node 10
if-match ip-prefix 1
apply as-path 300 400 additive
#
route-policy hcip permit node 20
#
route-policy origin permit node 10
if-match ip-prefix 2
#

ip ip-prefix 1 index 10 permit 172.16.1.0 24 greater-equal 24 less-equal 24
ip ip-prefix 2 index 10 permit 172.16.5.0 24 greater-equal 24 less-equal 24

#

Return

R2 lLESE
#

sysname R2

#

interface GigabitEthernet0/0/2

ip address 10.0.23.2 255.255.255.0
#
interface GigabitEthernet0/0/3

ip address 10.0.12.2 255.255.255.0
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#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
#
interface LoopBack1
ip address 10.2.2.2 255.255.255.255
#
interface LoopBack7
ip address 172.16.7.1 255.255.255.0
#
bgp 64512
router-id 10.0.2.2
peer 10.0.3.3 as-number 64512
peer 10.0.3.3 connect-interface LoopBack0
peer 10.0.4.4 as-number 64512
peer 10.0.4.4 connect-interface LoopBack0
peer 10.0.12.1 as-number 100
#
ipv4-family unicast
undo synchronization
network 10.2.2.2 255.255.255.255
network 172.16.7.0 255.255.255.0
peer 10.0.3.3 enable
peer 10.0.3.3 next-hop-local
peer 10.0.4.4 enable
peer 10.0.12.1 enable
peer 10.0.12.1 route-policy hcip import
#
ospf 1 router-id 10.0.2.2
area 0.0.0.0
network 10.0.2.2 0.0.0.0
network 10.0.23.2 0.0.0.0
network 10.2.2.2 0.0.0.0
#
route-policy hcip permit node 10
if-match ip-prefix 1
apply cost 200
#
route-policy hcip permit node 20
#

ip ip-prefix 1 index 10 permit 172.16.3.0 24 greater-equal 24 less-equal 24

#

ip route-static 10.0.1.1 255.255.255.255 10.0.12.1
#

return

R3IECESE

#
sysname R3
#
interface GigabitEthernet0/0/2
ip address 10.0.34.3 255.255.255.0
#
interface GigabitEthernet0/0/3
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ip address 10.0.23.3 255.255.255.0
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.255
#
interface LoopBack6
ip address 172.16.6.1 255.255.255.0
#
interface LoopBack7
ip address 172.16.7.1 255.255.255.0
#
bgp 64512
router-id 10.0.3.3
peer 10.0.2.2 as-number 64512
peer 10.0.2.2 connect-interface LoopBack0
peer 10.0.4.4 as-number 64512
peer 10.0.4.4 connect-interface LoopBack0
#
ipv4-family unicast
undo synchronization
compare-different-as-med
network 10.2.2.2 255.255.255.255
network 172.16.6.0 255.255.255.0
network 172.16.7.0 255.255.255.0
peer 10.0.2.2 enable
peer 10.0.2.2 route-policy as_path export
peer 10.0.4.4 enable
peer 10.0.4.4 route-policy hcip import
#
ospf 1 router-id 10.0.3.3
area 0.0.0.0
network 10.0.3.3 0.0.0.0
network 10.0.23.3 0.0.0.0
network 10.0.34.3 0.0.0.0
#
route-policy hcip permit node 10
if-match ip-prefix 1
apply preferred-value 300
#
route-policy hcip permit node 20
#
route-policy as_path permit node 10
if-match ip-prefix 2
apply as-path 300 additive
#
route-policy as_path permit node 20
#

ip ip-prefix 1 index 10 permit 172.16.4.0 24 greater-equal 24 less-equal 24
ip ip-prefix 2 index 10 permit 172.16.6.0 24 greater-equal 24 less-equal 24

#
return

R4BLESE
#
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sysname R4
#
interface GigabitEthernet0/0/2
ip address 10.0.45.4 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.34.4 255.255.255.0
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.255
#
bgp 64512
router-id 10.0.4.4
peer 10.0.2.2 as-number 64512
peer 10.0.2.2 connect-interface LoopBack0
peer 10.0.3.3 as-number 64512
peer 10.0.3.3 connect-interface LoopBack0
peer 10.0.45.5 as-number 200
#
ipv4-family unicast
undo synchronization
peer 10.0.2.2 enable
peer 10.0.3.3 enable
peer 10.0.3.3 route-policy hcip export
peer 10.0.3.3 next-hop-local
peer 10.0.45.5 enable
#
ospf 1 router-id 10.0.4.4
area 0.0.0.0
network 10.0.4.4 0.0.0.0
network 10.0.34.4 0.0.0.0
#
route-policy hcip permit node 10
if-match ip-prefix 1
apply local-preference 200
#
route-policy hcip permit node 20
#

ip ip-prefix 1 index 10 permit 172.16.2.0 24 greater-equal 24 less-equal 24

#

ip route-static 10.0.5.5 255.255.255.255 10.0.45.5
#

return

R5 Bi&E2%

#
sysname R5
#
interface GigabitEthernet0/0/3
ip address 10.0.45.5 255.255.255.0
#
interface LoopBackO
ip address 10.0.5.5 255.255.255.255
#
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interface LoopBack1
ip address 172.16.1.1 255.255.255.0
#
interface LoopBack2
ip address 172.16.2.1 255.255.255.0
#
interface LoopBack3
ip address 172.16.3.1 255.255.255.0
#
interface LoopBack4
ip address 172.16.4.1 255.255.255.0
#
interface LoopBack5
ip address 172.16.5.1 255.255.255.0
#
bgp 200
router-id 10.0.5.5
peer 10.0.45.4 as-number 64512
#
ipv4-family unicast
undo synchronization
network 172.16.1.0 255.255.255.0
network 172.16.2.0 255.255.255.0
network 172.16.3.0 255.255.255.0
network 172.16.4.0 255.255.255.0
network 172.16.5.0 255.255.255.0
peer 10.0.45.4 enable
#

ip route-static 10.0.4.4 255.255.255.255 10.0.45.4

#
return
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b R SR B S B R SC0G

4.1 BRESINSBHEES

4.1.1 LR/ 4R

4.1.1.1 I BfR
o SCIITES| NEREIRTIER Route-Policy T EITE
e SCHI{#A Route-Policy IR B HIMCIARIS EHIMCHIEEE
e  SCIEFEA Filter-Policy X3 OSPF KAV 1T
4.1.1.2 SCEGLHM AR

VA 172.16.1.0/24  R1 R2 R3 R4
WP45B 172.16.2.0/24 I—E . & .

GE0/0/2 GE0/0/3 ® GE0/0/2 GE0/0/3 <'> GE0/0/2 GEO/0/3 ®
AP$3C 172.16.3.0/24 10.012.1/24  10.0.12.2/24 10.0.23.2/24  10.0.23.3/24 10.0.343/24  10.0.34.4/24

1
~N

THEEEBI SRR
RIREERSIA

. EhAA SR tag=10
FHERRCISS [ FIkBULSS MEMIESE tag=20 J\

I ERAOEZEAS I

E4-1 RS INSgHREE
RFEBAN. BEMUINEFRTR, FrER&EI96E Loopback0, H IP #Blib 10.0.x.x/32,
Hrp x BigEwS, R1. R2. R3I7EEEIEZO. Loopback0 ##M Li#i&E OSPF,

R3. R4 J&F IS-IS Area 49.0001, HEEBE Level-1 FBHEE, R3. RABIERS ID KH
0000.0000.000x &=, H x MEBHRS.
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R1 EEE=MSSMEE AL B. C (£ Loopbackl. 2. 3 ZEOIRHIENL) , ER1 BIEEE
IXHSIAEI OSPF, {ER OSPF iHAYEEHAZE EAFEE C WSHIEEH, HUkfE R1 LSINEE
K EATEIT Route-Policy iTiE3 I NBIERH
R2 FAREE A WSSWERRVERH, B2 R3 EFEE A, B \ISMERRIIEH, MILTE R2 EEE
Filter-Policy X+ OSPF 1ZUWHIEE BHITIZE
IS-1S HPIRIBREISE B EISIE A 155, EUIESIE R3 EHUTISEES R, ¥ OSPF EEHSINE
IS-1S, {BR IS-IS WiPIfURRERSS R EEAIE B AksS, JOIAE R1 L3I NEERERAT AL Bk
SMERIRHRFT EARRIIEHIRS, R3 EHITED AITRIEIEHAIRCITIE B WS MNWERIRH .,
4113LEE=
NEIMEPERIIDRAX, —Z91=1T OSPF, BIb—Ef51E1T 1S-1S, OSPF XigHYiAR
IRAEERE T —LHMATRIWEWER, A TEEBIEEIAEX LN EME, TE5WSNER
IRESIAE OSPF XigiA, BT TLE IS-IS XItBEEIZIEEiHaESMER, EEIE OSPF
AMEREEEAS IANE IS-1S. ABIMLERARREER I EMESAIDERAR, AEEEERER
B . SIS RESIRHIERRAEIR .. &,

4.1.2 SEI{FSS
4121 {FSEE

1. ZEEM P S .

2. ECE R1. R2. R3 Z[aAY OSPF, fEEHELZ. LoopbackO [ L& OSPF, £ R3.
R4 Z[8)ECE IS-IS,

3. fER1 DIBEIERHSIAE OSPF A, ERECERESREASIAN C A SMERHIIEE, 1§
A. BAI'SSMEZREH S BIFT_EREFRIC 10, 20,

4. 7£ R2 LHCHE Filter-Policy X3 UWIAY OSPF BRHITIZE, Rz B WSMERAIEEH
5. £ R3 4% OSPF B&8HS|AZF IS-IS &, i@id Route-Policy FLECIREIFS, RSN A WSS
MIESHY OSPF 4MEREEE o
4122 (F38
IR 1 HEHEO. REO P S
HREBAZ

i

#RARLIPAREREO

i

#BCE R1 B9 GEO/0/2. Loopback0 #[ IP ik

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
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[R1-GigabitEthernet0/0/2] quit

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBack0] quit

#E£ R ERIEZSANAEIO, BFENSME A B, C

[R1]interface LoopBack1

[R1-LoopBack1] ip address 172.16.1.1 255.255.255.0
[R1-LoopBack1] quit

[R1]interface LoopBack2

[R1-LoopBack2] ip address 172.16.2.1 255.255.255.0
[R1-LoopBack2] quit

[R1]interface LoopBack3

[R1-LoopBack3] ip address 172.16.3.1 255.255.255.0
[R1-LoopBack3] quit

#BCE R2 B9 GE0/0/2. GEO0/0/3. Loopback0 &[] IP itk

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] ip address 10.0.23.2 255.255.255.0
[R2-GigabitEthernet0/0/2] quit

[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

#BCE R3 B9 GE0O/0/2. GE0/0/3. Loopback0 #[] IP it

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] ip address 10.0.34.3 255.255.255.0
[R3-GigabitEthernet0/0/2] quit

[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] ip address 10.0.23.3 255.255.255.0
[R3-GigabitEthernet0/0/3] quit

#B0E R4 A9 GEO/0/3. Loopback0 #[ IP itk

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] ip address 10.0.34.4 255.255.255.0
[R4-GigabitEthernet0/0/3] quit

[R4]interface LoopBackO

[R4-LoopBack0] ip address 10.0.4.4 255.255.255.255
[R4-LoopBack0] quit

#1E R2. R4 FHFE IP HuhhEE M
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<R2>ping -c¢ 1 10.0.12.1
PING 10.0.12.1: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.1: bytes=56 Sequence=1 ttl=255 time=80 ms

--- 10.0.12.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

<R2>ping -c¢ 1 10.0.23.3
PING 10.0.23.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.23.3: bytes=56 Sequence=1 tt|=255 time=20 ms

--- 10.0.23.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 20/20/20 ms

<R4>ping -c 1 10.0.34.3
PING 10.0.34.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.34.3: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.34.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

IR 2 FeE OSPF. IS-IS

R1. R2. R3{#FH Loopback0 ZObHt{ESI Router ID, TEEEFZE. LoopbackO M L&

OSPF,

#BCE R1

[R1]ospf 1 router-id 10.0.1.1

[R1-ospf-1] area O

[R1-ospf-1-area-0.0.0.0] network 10.0.1.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] network 10.0.12.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] quit

[R1-o0spf-1] quit

#BCE R2

[R2]ospf 1 router-id 10.0.2.2

[R2-ospf-1] area 0.0.0.0

[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.12.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.23.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] quit

[R2-ospf-1] quit
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#BECE R3

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-1] area 0.0.0.0

[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.23.3 0.0.0.0
[R3-o0spf-1-area-0.0.0.0] quit

[R3-o0spf-1] quit

#1E R2 L1643 OSPF P EHIHMEES
<R2>display ospf peer brief

OSPF Process 1 with Router ID 10.0.2.2
Peer Statistic Information

Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/2 10.0.3.3 Full
0.0.0.0 GigabitEthernet0/0/3 10.0.1.1 Full

R1 5 R2. R2 5 R3 Z[@E£mkINE OSPF ¢BfE-

R3. R4 FFEEE IS-IS, XidJg49.0001, ZE%4 ID A 0000.0000.000x #&= (x HiZELR
5) , HEIREEPN Level-1 IR, TEHEHEO. R4 AY Loopback0 O _E&GE 1S-1S.

#BCE R3

[R3]isis 1

[R3-isis-1] is-level level-1

[R3-isis-1] network-entity 49.0001.0000.0000.0003.00
[R3-isis-1] quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] isis enable 1
[R3-GigabitEthernet0/0/2] quit

#BCE R4

[R4]isis 1

[R4-isis-1] is-level level-1

[R4-isis-1] network-entity 49.0001.0000.0000.0004.00
[R4-isis-1] quit

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] isis enable 1
[R4-GigabitEthernet0/0/3] quit

[R4]interface LoopBack 0

[R4-LoopBack0] isis enable 1

[R4-LoopBack0] quit

#1E R3 _HHEE 1S-1S SPEIRES
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<R3>display isis peer
Peer information for ISIS(1)

System Id Interface Circuit Id State HoldTime Type PRI

0000.0000.0004 GEO0/0/2 0000.0000.0001.01 Up 22s L1 64

Total Peer(s): 1

I8 3 7ER1 L3INEIZERH

£ R1 B EEIRAS|IAE] OSPF &, ERECERERIRITIE C W SSMER, & AL B ASSMER
R R$T EREERtRC 100 20,

#6322 IP BUER%5U% 1, FUBC Loopbackl #O1E&H (A MVSZMES )
[R1]ip ip-prefix 1 index 10 permit 172.16.1.0 24 greater-equal 24 less-equal 24

#6IE IP BUER51% 2, PUAC Loopback2 #[0E&H (B MI53MER )
[R1]ip ip-prefix 2 index 10 permit 172.16.2.0 24 greater-equal 24 less-equal 24

#Bl%E Route-Policy hcip, FEIET = 10. 20, HBIER IPBISSIZE 1. 2, T LEEHIRC

[R1]route-policy hcip permit node 10
[R1-route-policy] if-match ip-prefix 1
[R1-route-policy] apply tag 10
[R1-route-policy] quit
[R1]route-policy hcip permit node 20
[R1-route-policy] if-match ip-prefix 2
[R1-route-policy] apply tag 20
[R1-route-policy] quit

#7E R1 B9 OSPF H5| N\EIZEEH, &M Route-Policy hcip

[R1]ospf 1
[R1-ospf-1] import-route direct route-policy hcip

#7£ R1 &% OSPF LSDB
[R1]display ospflsdb

OSPFProcess 1 withRouter ID 10.0.1.1
Link State Database

Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 10.0.3.3 10.0.3.3 1333 48  8000000C 1
Router 10.0.4.4 10.04.4 1639 48 80000006 1

Router 10.0.2.2 10.0.2.2 777 60  8000000D 1
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Router 10.0.121 10.0.121 1373 48 80000006 1
Router 10.0.1.1 10.0.1.1 24 48 80000008 1
Network  10.0.23.3 10.0.3.3 1643 32 80000001 0
Network  10.0.12.2 10.0.2.2 777 32 80000002 0
Network  10.0.34.4 10.04.4 1639 32 80000002 0

AS External Database
Type LinkState ID AdvRouter Age Len Sequence Metric

Loopback1. 2 1ZORRHAESEMMINGIN OSPF &,

#1£ R1 E&F OSPF LSDB A1 AS-external LSA 172.16.1.0 B9tEX{EE
[R1]display ospf lsdb ase 172.16.1.0

OSPF Process 1 with Router ID 10.0.1.1
Link State Database
Type : External

Adv rtr  :10.0.1.1

Ls age 1165
Len 136
Options : E
seq# : 80000001

chksum : 0xa954

Net mask :255.255.255.0
TOS 0 Metric: 1

E type 12

Forwarding Address : 0.0.0.0

Priority : Low

HNERERER 172.16.1.0/24 BE#FT E Tag 10,

#1E R1 & & OSPF LSDB =1 AS-external LSA 172.16.2.0 B9tEX(ZE

[R1]display ospf lsdb ase 172.16.2.0
OSPF Process 1 with Router ID 10.0.1.1
Link State Database
Type : External

Adv rtr  :10.0.1.1

Ls age : 355
Len : 36
Options : E
seq# : 80000001

chksum : 0x539f
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Net mask :255.255.255.0
TOS 0 Metric: 1

E type 12

Forwarding Address : 0.0.0.0

Priority : Low

HMERRRER 172.16.2.0/24 BE#E4T £ Tag 20,

I8 4 7E R2 FREITIRERS

£ R2 EFCE Filter-Policy XJ#2IAY OSPF BRERFHITIZNE, RiFUL B WSSMERRYIEHEA

#EEHLE Filter-Policy HiIfY OSPF B8HE
<R2>display ospf routing

OSPF Process 1 with Router ID 10.0.2.2
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area
10.0.2.2/32 0 Stub 10.0.2.2 10.0.2.2 0.0.0.0
10.0.12.0/24 1 Transit 10.0.12.2 10.0.2.2 0.0.0.0
10.0.23.0/24 1 Transit 10.0.23.2 10.0.2.2 0.0.0.0
10.0.1.1/32 1 Stub 10.0.12.1 10.0.1.1 0.0.0.0
10.0.3.3/32 1 Stub 10.0.23.3 10.0.3.3 0.0.0.0
Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter
#BHECE Filter-Policy RIAY IP FREIZRHAY OSPF FRE
<R2>display ip routing-table protocol ospf
Route Flags: R -relay,D -downloadtofib
Publicrouting table : OSPF
Destinations : 4 Routes : 4
OSPF routing table status : <Active>
Destinations : 4 Routes : 4
Destination/Mask  Proto Pre Cost Flags NextHop Interface
10.0.1.1/32 OSPF 0 1 D 10.0.12.1 GigabitEthernet0/0/3
10.0.3.3/32 OSPF 0 1 D 10.0.23.3 GigabitEthernet0/0/2

7£ OSPF B8EAZELIN IP IREFEHESSTLAEZ OSPF 4MERIRE 172.16.1.0/24. 172.16.2.0/24,
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#BcEEAM ACL

[R2]acl number 2000
[R2-acl-basic-2000] rule 5 deny source 172.16.1.0 0.0.0.255
[R2-acl-basic-2000] rule 10 permit

#7E OSPF chERZE N\ /5 [EIf Filter-Policy, &R ACL 2000

[R2]ospf 1
[R2-o0spf-1] filter-policy 2000 import

#EEHLE Filter-Policy [5H9 OSPF #8HE
<R2>display ospf routing

OSPF Process 1 with Router ID 10.0.2.2
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter Area

10.0.2.2/32 0 Stub 10.0.2.2 10.0.2.2 0.0.0.0
10.0.12.0/24 1 Transit 10.0.12.2 10.0.2.2 0.0.0.0
10.0.23.0/24 1 Transit 10.0.23.2 10.0.2.2 0.0.0.0
10.0.1.1/32 1 Stub 10.0.12.1 10.0.1.1 0.0.0.0
10.0.3.3/32 1 Stub 10.0.23.3 10.0.3.3 0.0.0.0

Routing for ASEs
Destination Cost Type Tag NextHop AdvRouter

#BEHCE Filter-Policy f5HY IP BEFZEHAY OSPF B

<R2>display ip routing-tableprotocol ospf
Route Flags: R -relay,D -downloadtofib

Publicrouting table : OSPF
Destinations : 4 Routes : 4

OSPF routing table status : <Active>

Destinations : 4 Routes : 4
Destination/Mask  Proto  Pre Cost Flags NextHop Interface
10.0.1.1/32 OSPF 0 1 D 10.0.12.1 GigabitEthernet0/0/3
10.0.3.3/32 OSPF 0 1 D 10.0.23.3 GigabitEthernet0/0/2

£ IP BEEZERPIEEH 172.16.2.0/24 EEA1FE, {BR7E OSPF BEHFRPIKIBEFE . XIQIE 73T
F OSPF, Filter-Policy R2FR&IFREMN IP IBEE, FeluAtbag LSDB LA LSA Y&,

#1£ R3_EEF IP BRI OSPF IEH
<R3>display ip routing-table protocol ospf
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Route Flags: R - relay, D - download to fib

Public routing table : OSPF
Destinations : 5 Routes : 5

OSPF routing table status : <Active>

Destinations : 5 Routes : 5
Destination/Mask Proto Pre Cost Flags NextHop Interface
10.0.1.1/32 OSPF 10 2 D 10.0.23.2 GigabitEthernet0/0/3
10.0.2.2/32 OSPF 10 1 D 10.0.23.2 GigabitEthernet0/0/3
10.0.12.0/24 OSPF 10 2 D 10.0.23.2 GigabitEthernet0/0/3

R3 {9 IP BREZ OSPF 4MERERE 172.16.1.0/24. 172.16.2.0/24 {KIBTZTE.

5 7£ R3 ¥ OSPF BEHSIAZY IS-1S

#£ R3 Y% OSPF IS |IANZ IS-IS 1, @id Route-Policy PLECERHIFRIS, R3IN A WSMESR
A9 OSPF 4MERRRH o

#8172 Route-Policy hcip

[R3]route-policy hcip permit node 10
[R3-route-policy] if-match tag 10
[R3-route-policy] quit

#7E 1S-1S 5|\ OSPF &/, JEA Route-Policy hcip REIN A W53 MERHY OSPF SMEBIRET

[R3]isis 1
[R3-isis-1] import-route ospf 1 level-1 route-policy hcip

#BE R3AY IS-IS BHFE

<R3>display isis route

Route information for ISIS(1)

IPV4 Destination IntCost ExtCost  Exitinterface NextHop Flags
10.0.4.4/32 10 NULL GE0/0/2 10.0.34.4 Al-/-/-
10.0.34.0/24 10 NULL GEO0/0/2 Direct D/-/L/-

Flags: D-Direct, A-Added to URT, L-Advertised in LSPs, S-IGP Shortcut,
U-Up/Down Bit Set
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Type IPV4 Destination

ISIS(1) Level-1 Redistribute Table

IntCost ExtCost Tag

Type: D-Direct, I-ISIS, S-Static, O-OSPF, B-BGP, R-RIP, U-UNR

Level-1 BURBHAED AFHRE 172.16.1.0/24,

4.1.3 BHEM

FIEERERAMY . HERINSIEREMYFEER Filter-Policy B AKXRI?

414 BLESE

R1 BiES®E

#
sysname R1
#

interface GigabitEthernet0/0/2
ip address 10.0.12.1 255.255.255.0

#
interface LoopBackO

ip address 10.0.1.1 255.255.255.255

#
interface LoopBack1

ip address 172.16.1.1 255.255.255.0

#
interface LoopBack2

ip address 172.16.2.1 255.255.255.0

#
interface LoopBack3

ip address 172.16.3.1 255.255.255.0

#

ospf 1 router-id 10.0.1.1

import-route direct route-policy hcip

area 0.0.0.0

network 10.0.1.1 0.0.0.0

network 10.0.12.1 0.0.0.0

#

route-policy hcip permit node 10

if-match ip-prefix 1

apply tag 10
#

route-policy hcip permit node 20

if-match ip-prefix 2
apply tag 20
#

ip ip-prefix 1 index 10 permit 172.16.1.0 24 greater-equal 24 less-equal 24
ip ip-prefix 2 index 10 permit 172.16.2.0 24 greater-equal 24 less-equal 24

#
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return

R2ECESE

#
sysname R2
#
acl number 2000
rule 5 deny source 172.16.1.0 0.0.0.255
rule 10 permit
#
interface GigabitEthernet0/0/2
ip address 10.0.23.2 255.255.255.0
#
interface GigabitEthernet0/0/3
ip address 10.0.12.2 255.255.255.0
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
#
ospf 1 router-id 10.0.2.2
filter-policy 2000 import
area 0.0.0.0
network 10.0.2.2 0.0.0.0
network 10.0.23.2 0.0.0.0
network 10.0.12.2 0.0.0.0
#
return

R3IECESE

#
sysname R3
#
isis 1
is-level level-1
network-entity 49.0001.0000.0000.0003.00
import-route ospf 1 level-1 route-policy hcip
#
interface GigabitEthernet0/0/2
ip address 10.0.34.3 255.255.255.0
isis enable 1
#
interface GigabitEthernet0/0/3
ip address 10.0.23.3 255.255.255.0
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.255
#
ospf 1 router-id 10.0.3.3
area 0.0.0.0
network 10.0.3.3 0.0.0.0
network 10.0.23.3 0.0.0.0
#
route-policy hcip permit node 10
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if-match tag 10
#
return

R4 BLESE

#
sysname R4
#
isis 1
is-level level-1
network-entity 49.0001.0000.0000.0004.00
#
interface GigabitEthernet0/0/3
ip address 10.0.34.4 255.255.255.0
isis enable 1
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.255
isis enable 1
#
return
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=
RSTP 5 MSTP 3Ci&

5.1 RSTP. MSTP ErtfiE

5.1.1 SEEGA 4R

5.1.1.1 23 B%x

o SCUIFENEXFL SR MARIFIEE

o SEUIFENIERHOFF AR O8es

o SCIIFANMEBUH OSSR EIIRIR eSS

o SCHIFEZE MSTP LUAZIARR VLAN (RS i
5.1.1.2 SLIGLAM /4R

> GE0/0/10 GE0/0/10 52

E]5-1 RSTP. MSTP Eilfit=

THHEZE S LAEFR, B8 RSTP. MSTP 3TH—EIREE, RERSFIHEERG. SHR
*ﬁo
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5.1.1.3 SLIgE=

TR ATHIMEEIER , NENNERBTHOME, BEIRIREM, ENEFEET
RSTP, FRBAY VLAN H=—48 STP &5k, J97SCHN VLAN [B3URRERIGAEIDE, ENE
FERE MSTP,

5.1.2 LRSS
5.1.2.1 {FS B
1. FFE STP, {82 STP #&=9 RSTP,
2. FaERE S1 /9 RSTPARHR. S2 J9 RSTP DR
3. EiMEXUEOFHHEE, (15 S4 89 GE0/0/1 FEORIRRO
4. EIIIEM S1 K9 GEO/0/11 BSR4, {15 S2 B9 GE0/0/11 O ARIRO .
5

1824 STP &9 MSTP, BlZ Instancel. 2, 18%E SW1 J3 MSTI1 B9IRIF. MSTI2 B9
P1RIE, $8E SW2 9 MSTI2 B9tREE. MSTI1 BIRDIER .

5.1.2.2 {F5Z 1R
IR 1 RSTP EftfiiE

£S1. S2. S3. S4 _EFE STP, FI% STP 2= tJie 8 RSTP

HIREA A
i

#RIAARLIEPARERRYIEN

i

#S1 FEE

[S1]stp enable
[S1]stp mode rstp

#S2 FECE

[S2]stp enable
[S2]stp mode rstp

#S3 FECE

[S3]stp enable
[S3]stp mode rstp

#54 FECE
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[S4]stp enable
[S4]stp mode rstp

#8E STP APRESHRIHERIHE
<S1>display stpinstance O brief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/10 DESI FORWARDING NONE
0 GigabitEthernet0/0/11 DESI FORWARDING NONE
0 GigabitEthernet0/0/12 DESI FORWARDING NONE
0 GigabitEthernet0/0/13 DESI FORWARDING NONE

[S2]display stp brief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/10 ROOT FORWARDING NONE
0 GigabitEthernet0/0/11 ALTE DISCARDING NONE
0 GigabitEthernet0/0/12 ALTE DISCARDING NONE
0 GigabitEthernet0/0/13 DESI FORWARDING NONE

[S3]display stp brief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/1 ROOT FORWARDING NONE
0 GigabitEthernet0/0/2 ALTE DISCARDING NONE
0 GigabitEthernet0/0/3 ALTE DISCARDING NONE

[S4]display stp brief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/1 DESI FORWARDING NONE
0 GigabitEthernet0/0/2 ROOT FORWARDING NONE
0 GigabitEthernet0/0/3 DESI FORWARDING NONE

S1_EFrEZO#RIEERN, S1 ARG, SEPRSCIR, BTl MAC titRIARAT
M, EPRRIEIRERAIESH EEREGER.

#1£ S1 £B STP RS HRIHER, JUBEMNTRE
<S1>display stp

------- [CIST Global Info][ 1-------

CIST Bridge :

Config Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
Active Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
CIST Root/ERPC : /0

CIST RegRoot/IRPC /0

CIST RootPortld :0.0

BPDU-Protection :Disabled

TC or TCN received :15

TC count per hello :0

STP Converge Mode  :Normal

Time since last TC :0 days Oh:11m:14s
Number of TC 17

Last TC occurred :GigabitEthernet0/0/13

S1 IRFASHA o
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IR 2 1RIFEEEE
ECE S1 AERG. S2 NEDIRE

#FRNEEE STP (L5ER, 18E ST NEIRIF. S2 AFMDIREF
[S1]stp priority 4096

[S2]stp priority 8192

ERINAEIGNIRIFERAFMASER (32768 ) RIBRT, S1HHER/IRIFMER, S2R
ZO

#1£ S1 LEF STP AOIRSHISRIHER, JUBZINTAS

[S1]display stp
------- [CIST Global Info][Mode RSTP]-------

CIST Bridge : .

Config Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
Active Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
CIST Root/ERPC X /0

CIST RegRoot/IRPC  :4096 .4c1f-cc1d-61a8 / 0
CIST RootPortld :0.0

BPDU-Protection :Disabled

TC or TCN received :75

TC count per hello :0

STP Converge Mode  :Normal

Time since last TC :0 days Oh:1m:16s

Number of TC 45

Last TC occurred :GigabitEthernet0/0/10

AT ST RIBMASESR 9 4096, FHELLETS ST MKIBERHT .

#EUH S1. S2 EFaNEERFMUTRAVECE, (M stp root apSIEERET . FIDIRGT

[S1]undo stp priority
[S1]stp root primary

[S2]undo stp priority
[S2]stp root secondary

#S1. S2 E&EE STP HPRENFGHER, Al BRI TRA

[S1]display stp
------- [CIST Global Info][Mode RSTP]-------

Config Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
Active Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
CIST Root/ERPC : /0

CIST RegRoot/IRPC  :0 Ac1f-cc1d-61a8 / 0
CIST RootPortld :0.0

BPDU-Protection :Disabled

CIST Root Type :Primary root

TC or TCN received :85
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TC count per hello :0

STP Converge Mode  :Normal

Time since last TC :0 days 0h:0m:9s
Number of TC :51

Last TC occurred :GigabitEthernet0/0/10

[S2]display stp
------- [CIST Global Info][Mode RSTP]-------

Config Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20

Active Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
CIST Root/ERPC : / 20000

CIST RegRoot/IRPC  :4096 .4c1f-cc69-5bf7 / O

CIST RootPortld :128.10

BPDU-Protection :Disabled

CIST Root Type :Secondary root

TC or TCN received :213

TC count per hello :0

STP Converge Mode  :Normal

Time since last TC :0 days 0h:0m:35s
Number of TC 44

Last TC occurred :GigabitEthernet0/0/12

S1BIFMASERIT 0, T S2 RIFMASER S 4096, LERT S1 MR, S2 NEMIR.

IR 3 (ERuEOFHHERHIRIF LS

#1£ S4 £BE STP IRSHIRIHERHE
[S4]display stpbrief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/1 ALTE DISCARDING NONE
0 GigabitEthernet0/0/3 DESI FORWARDING NONE

S4 £ GE0/0/2 #iB%/\a9 RPC (1RERZFH ) , MR .

#1E S4 FBE GE0/0/2 #0ORY STP FUIRESHIZGIHER

[S4]display stp interface GigabitEthernet 0/0/2
------- [CIST Global Info][Mode RSTP]-------

CIST Bridge :32768.4c1f-cc49-4c7c

Config Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
Active Times :Hello 2s MaxAge 20s FwDly 15s MaxHop 20
CIST Root/ERPC :0 A4c1f-cc1d-61a8 / 20000

CIST RegRoot/IRPC  :32768.4c1f-cc49-4c7c / O

CIST RootPortld :128.2

BPDU-Protection :Disabled

TC or TCN received :98

TC count per hello :0

STP Converge Mode  :Normal

Time since last TC :0 days 0h:8m:35s

Number of TC 47

Last TC occurred :GigabitEthernet0/0/2
----[Port2(GigabitEthernet0/0/2)][FORWARDING] ----
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Port Protocol :Enabled

Port Role :Root Port

Port Priority 1128

Port Cost( :Config=auto / Active=
Designated Bridge/Port  :0.4c1f-cc1d-61a8 / 128.13
Port Edged :Config=default / Active=disabled
Point-to-point :Config=auto / Active=true

Transit Limit 1147 packets/hello-time

Protection Type :None

Port STP Mode :RSTP

Port Protocol Type :Config=auto / Active=dot1s
BPDU Encapsulation :Config=stp / Active=stp

PortTimes :Hello 2s MaxAge 20s FwDly 15s RemHop 0
TC or TCN send 26
TC or TCN received :40
BPDU Sent 1747
TCN: 0, Config: 0, RST: 1747, MST: 0
BPDU Received 11048

TCN: 0, Config: 0, RST: 1048, MST: 0
AT ER R TR E 5358 Dot1t, ORI STP cost {E24 20000,

#E24 S4 B9 GEO/0/2 $£[RY STP cost {E3 40001

[S4]interface GigabitEthernet 0/0/2
[S4-GigabitEthernet0/0/2] stp cost 40001

#EIXTE S4 EBE STP IIRSHZIHEERE
<S4>display stp brief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/2 ALTE DISCARDING NONE
0 GigabitEthernet0/0/3 ALTE DISCARDING NONE

ILEAT GEO/0/1 $#£[AY RPC 79 40000, /)\F GEO0/0/2 A9 RPC 40001, S4 A9 GEO/0/1 &

B IRIRE o

IR 4 (eBuEORERIEHIRIF LS
#1£ 52 EBE STP APKESHRIHERHE

[S2]display stp brief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/12 DESI FORWARDING NONE
0 GigabitEthernet0/0/13 DESI FORWARDING NONE

S2  GE0/0/10. GE0/0/11 #Z[YZIAY BPDU HEEREIAY RPC. MHF ID. FOMSESR, LLAd

BLERIFWEIRY BPDU #20 ID FHYEORS .

#1£S1. S2 EFFE LLDP, BEIEOMNEEXR
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[S1]lldp enable
[S2]lldp enable

[S2]display lldp neighbor brief

Local Intf  Neighbor Dev Neighbor Intf Exptime
102
102

GE0/0/12 S4 GE0/0/1 108

GE0/0/13 S3 GE0/0/2 103

S2 B9 GE0/0/10 #OXFi%H S1 B9 GE0/0/10 30, S2 B GE0/0/11 #Z=OXTiES S1 89
GE0/0/11 0, S2 Y GE0/0/10 #Z[O#ZIZIAY BPDU HBEE/EIZEOHRS, X2 GE0/0/10
B AREONRE .

# 1824 GE0/0/11 B9 STP #OML5ELk, [FHEAIXAY BPDU {£F GE0/0/10 A&I1XAY
BPDU

[S1]interface GigabitEthernet 0/0/11
[S1-GigabitEthernet0/0/11] stp port priority 64

STP O RT 128, BB/,

#BIREE 52 ER STP RSHFIHEEHE
[S2]display stp brief

MSTID Port Role STP State Protection
0 GigabitEthernet0/0/10 ROOT FORWARDING NONE
0 GigabitEthernet0/0/12 DESI FORWARDING NONE
0 GigabitEthernet0/0/13 DESI FORWARDING NONE

bR S2 B9 GE0/0/10 O AR .

$IE 5 MSTP HitEE

FEFRE3CHYL LI VLAN1T0, 20, 30. 40, 50, 60. 70. 80, BCLE MSTPI& hcip, FEliE
FAFTHYSEH): Instance 1. Instance 2, % VLAN10. 30. 50. 70 B259%l Instance 1, ¥
VLAN20. 40, 60. 80 BR&JZ! Instance 2, EIATIE SW1 #KIA MSTI B9EREF. MSTI2 B9
FBORE, 18 SW2 MK MSTI2 BUEREF. MSTI BIBIDIRET o

#8l%E VLAN
[S1]vlan batch 10 20 30 40 50 60 70 80

[S2]vlan batch 10 20 30 40 50 60 70 80
[S3]vlan batch 10 20 30 40 50 60 70 80

[S4]vlan batch 10 20 30 40 50 60 70 80
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#HEBEEBEORSE R Trunk 120, KUBFTE VLAN

i

#EL STP 1= MSTP
[S1]stp mode mstp

[S2]stp mode mstp
[S3]stp mode mstp

[S4]stp mode mstp

#BCE MSTP

[S1]stp region-configuration
[S1-mst-region] region-name hcip
[S1-mst-region] revision-level 1
[S1-mst-region] instance 1 vlan 10 30 50 70
[S1-mst-region] instance 2 vlan 20 40 60 80
[S1-mst-region] active region-configuration
Info: This operation may take a few seconds
[S1-mst-region] quit

[S2]stp region-configuration
[S2-mst-region] region-name hcip
[S2-mst-region] revision-level 1
[S2-mst-region] instance 1 vlan 10 30 50 70
[S2-mst-region] instance 2 vlan 20 40 60 80
[S2-mst-region] active region-configuration
Info: This operation may take a few seconds
[S2-mst-region] quit

[S3]stp region-configuration
[S3-mst-region] region-name hcip
[S3-mst-region] revision-level 1
[S3-mst-region] instance 1 vlan 10 30 50 70
[S3-mst-region] instance 2 vlan 20 40 60 80
[S3-mst-region] active region-configuration
Info: This operation may take a few seconds
[S3-mst-region] quit

[S4]stp region-configuration
[S4-mst-region] region-name hcip
[S4-mst-region] revision-level 1
[S4-mst-region] instance 1 vlan 10 30 50 70
[S4-mst-region] instance 2 vlan 20 40 60 80
[S4-mst-region] active region-configuration
Info: This operation may take a few seconds
[S4-mst-region] quit

. Please wait for a moment...done.

. Please wait for a moment...done.

. Please wait for a moment...done.

. Please wait for a moment...done.

#1E S1 1&Z MSTP SCAIF0 VLAN AYBRET K F
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[S1]display stp region-configuration
Oper configuration
Format selector :0
Region name :hcip
Revision level )1

Instance  VLANs Mapped
0 1t09, 11to 19, 21 to 29, 31 to 39, 41 to 49, 51 to 59, 61 to
69, 71 to 79, 81 to 4094

#BCE SW1 9 MSTIT 9IRES. MSTI2 BIZRMDIRET

[S1]stp instance 1 root primary
[S1]stp instance 2 root secondary

#BCE SW2 9 MSTI2 gIIREF. MSTI1 BIERMDIREE

[S2]stp instance 1 root secondary
[S2]stp instance 2 root primary

#1£ S1_EEE MSTN FPREHISRIHEESHE
[S1]display stp instance 1 brief

MSTID Port Role STP State Protection
1 GigabitEthernet0/0/10 DESI FORWARDING NONE
1 GigabitEthernet0/0/11 DESI FORWARDING NONE
1 GigabitEthernet0/0/12 DESI FORWARDING NONE
1 GigabitEthernet0/0/13 DESI FORWARDING NONE

S1 _EFrBEEOEREEREO, S179 MSTI1 AR

#1£ S2 £&EFE MSTI2 FUIASHIRITHEBRHE
[S2]display stp instance 2 brief

MSTID Port Role STP State Protection
2 GigabitEthernet0/0/10 DESI FORWARDING NONE
2 GigabitEthernet0/0/11 DESI FORWARDING NONE
2 GigabitEthernet0/0/12 DESI FORWARDING NONE
2 GigabitEthernet0/0/13 DESI FORWARDING NONE

S2 FERBEEMOERIEEREO, S2 73 MSTI2 IR

5.1.3 =
FEELESTF STP, RTSP {i{t T HRLERZES?

5.1.4 BB

S1IREBHEE

sysname S1
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#
vlan batch 10 20 30 40 50 60 70 80
#
lldp enable
#
stp instance O root primary
stp instance 1 root primary
stp instance 2 root secondary
#
stp region-configuration
region-name hcip
revision-level 1
instance 1 vlan 10 30 50 70
instance 2 vlan 20 40 60 80
active region-configuration
#
interface GigabitEthernet0/0/10
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
interface GigabitEthernet0/0/11
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
stp instance O port priority 64
#
interface GigabitEthernet0/0/12
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
interface GigabitEthernet0/0/13
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
return

S2 IRTBELE

sysname S2

#

vlan batch 10 20 30 40 50 60 70 80

#

lldp enable

#

stp instance 0 root secondary

stp instance 1 root secondary

stp instance 2 root primary

#

stp region-configuration
region-name hcip
revision-level 1
instance 1 vlan 10 30 50 70
instance 2 vlan 20 40 60 80
active region-configuration

#

interface GigabitEthernet0/0/10
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port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
interface GigabitEthernet0/0/11
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
stp instance O port priority 64
#
interface GigabitEthernet0/0/12
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
interface GigabitEthernet0/0/13
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
return

S3IRBELE

#
sysname S3
#
vlan batch 10 20 30 40 50 60 70 80
#
lldp enable
#
stp region-configuration
region-name hcip
revision-level 1
instance 1 vlan 10 30 50 70
instance 2 vlan 20 40 60 80
active region-configuration
#
interface GigabitEthernet0/0/1
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
interface GigabitEthernet0/0/2
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
interface GigabitEthernet0/0/3
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
return

S4 IREECE

#

sysname S4

#

vlan batch 10 20 30 40 50 60 70 80
#
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lldp enable
#
stp region-configuration
region-name hcip
revision-level 1
instance 1 vlan 10 30 50 70
instance 2 vlan 20 40 60 80
active region-configuration
#
interface GigabitEthernet0/0/1
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
interface GigabitEthernet0/0/2
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
stp instance 0 cost 40001
#
interface GigabitEthernet0/0/3
port link-type trunk
port trunk allow-pass vlan 10 20 30 40 50 60 70 80
#
return
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6.1 IGMP. IGMP Snooping 5 PIM-DM MY

6.1.1 SLIGNA

6.1.1.1 23 Bfn
o A FEANAEKRAINEEIEAEERE
o  SCIITERTIEH _EFFS IGMP Snooping HFEaNECE s#5 I8 HS8in
o SCINEE PIM-DM R BIE RS
o SCHMEEN IGP cost (B MMBTSHHIATEEER
6.1.1.2 SLIGZAMI 48

z
g
A
£
i

GE0/0/2 GE0/0/1

10.0.12.1/24 R1 10.0.13.1/24
GE0/0/3 GE0/0/1
10.0.12.2/24 10.0.13.3/24
=l & © L
GE0/0/4 GE0/0/4
10.0.234.2/24 51 10.0.234.3/24
e
S—>
GE0/0/4
10.0.234.4/24

e
4 S,
® GE0/0/5 GEO0/0/4 —>

192.168.1.1/24

E6-1 IGMP, IGMP Snooping 5 PIM-DM fiM¥

REEEASUEMRTR, 4 SKEEIEIT OSPF, 98I Loopback0, IP ik} 10.0.x.x/32,
X NEERS -
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4 BIEAEE—MEENLE, R ERNE—HERHSIERAEIR 239.0.0.12, RAENRE—
BEERFRESIEIR AIBLE 239.0.0.12 BUEIE , AT BEISILLEBRIVREIRFIHE R4 _EAVEIBHER
RIFW, EEEIKHERETIYEE PIM-DM, F1E R4 B9 GE0/0/5 ## L¥GE IGMPv2,
RIS AT AN, S2 ERBEREEEA1TH, 7£ S2 LEFE IGMP Snooping HERNEEER
REEEO. RREO,

6.1.1.3 L=
TREATNMNEEER ., NEESFERAERHT LS. EHRIME L, MEMIE
BN, {RREFER PIM B9 DM R RECIERIRBERNES . ATIRFAMNENRERIIZS
4, REITFILT PIM-DM BIBFSHFIESER . BT AT IR RIERERE AT
7, (REEERIRRIIEN EFET IGMP Snooping.

6.1.2 SEIGMESS
6.1.2.1 {F5 B
1. IRFBEM P RS,
2. FEZE R1. R2. R3. R4 Z[alfJ OSPF, TEEEX#E. Loopback0 [ _E&;E OSPF,
3. FREIEH=SAVERKIRHINGE, 3FE PIM-DM, 7EHEREC EFE PIM-DM,
4. 7ER1 BEIEERAXEBEIE, MRS MEHEMN PIM EHZE.
5

{&24 R3 BY GEO/0/1 #%[0 OSPF Cost {H, =NIBTSHFIEZRER, ZEEREE R2. R3
19 PIM ERHIZR .,

6. 7£S2 FFELE IGMP Snooping, Faifc&i&HMEsiwO. KRR,

6.1.2.2 (F5Z LI

IR 1 HEHEO. REO P S

HRTEaE
B

#RAPLPARERAED

i

#ECE R1

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBack0] quit

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
[R1-GigabitEthernet0/0/2] quit

[R1]interface GigabitEthernet0/0/1
[R1-GigabitEthernet0/0/1] ip address 10.0.13.1 255.255.255.0
[R1-GigabitEthernet0/0/1] quit
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#BCE R2

[R2]interface GigabitEthernet0/0/4

[R2-GigabitEthernet0/0/4] ip address 10.0.234.2 255.255.255.0
[R2-GigabitEthernet0/0/4] quit

[R2]interface GigabitEthernet0/0/3

[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

#BCE R3

[R3]interface GigabitEthernet0/0/1

[R3-GigabitEthernet0/0/1] ip address 10.0.13.3 24
[R3-GigabitEthernet0/0/1] quit

[R3]interface GigabitEthernet0/0/4

[R3-GigabitEthernet0/0/4] ip address 10.0.234.3 255.255.255.0
[R3-GigabitEthernet0/0/4] quit

[R3]interface LoopBack 0

[R3-LoopBack0] ip address 10.0.3.3 32

[R3-LoopBack0] quit

#BCE R4

[R4]interface GigabitEthernet0/0/4

[R4-GigabitEthernet0/0/4] ip address 10.0.234.4 255.255.255.0
[R4-GigabitEthernet0/0/4] quit

[R4]interface GigabitEthernet0/0/5

[R4-GigabitEthernet0/0/5] ip address 192.168.1.1 255.255.255.0
[R4-GigabitEthernet0/0/5] quit

[R4]interface LoopBackO

[R4-LoopBack0] ip address 10.0.4.4 255.255.255.255
[R4-LoopBack0] quit

##£ R1. R4 _EAG IP HbtiERE %
<R1>ping -c 1 10.0.12.2

PING 10.0.12.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.2: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.12.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

<R1>ping -c 1 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.13.3: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.13.3 ping statistics ---
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1 packet(s) transmitted

1 packet(s) received

0.00% packet loss

round-trip min/avg/max = 50/50/50 ms

<R4>ping -c 1 10.0.234.2
PING 10.0.234.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.234.2: bytes=56 Sequence=1 ttl=255 time=70 ms

--- 10.0.234.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 70/70/70 ms

<R4>ping -c 1 10.0.234.3
PING 10.0.234.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.234.3: bytes=56 Sequence=1 ttl=255 time=80 ms

--- 10.0.234.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

FI 2 FBLE OSPF

{$F3 Loopback0 #Z[ithiit{E 9 Router ID, FEEE(E. Loopback 1[0 i¥5F OSPF,

#BCE R1

[R1]ospf 1 router-id 10.0.1.1

[R1-ospf-1] area O

[R1-ospf-1-area-0.0.0.0] network 10.0.1.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] network 10.0.12.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] network 10.0.13.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] quit

[R1-ospf-1] quit

#BCE R2

[R2]ospf 1 router-id 10.0.2.2

[R2-o0spf-1] area O

[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.12.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.234.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] quit

[R2-0spf-1] quit

#BcE R3

[R3]ospf 1 router-id 10.0.3.3
[R3-o0spf-1] area 0
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[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.13.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.234.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] quit

[R3-ospf-1] quit

#BCE R4

[R4]ospf 1 router-id 10.0.4.4

[R4-ospf-1]area 0

[R4-ospf-1-area-0.0.0.0] network 10.0.234.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 192.168.1.1 0.0.0.0
[R4-ospf-1-area-0.0.0.0] quit

[R4-ospf-1] quit

#1£ R1. R4 _EAE OSPF BB
<R1>display ospf peer brief

OSPF Process 1 with Router ID 10.0.1.1
Peer Statistic Information

Area Id Interface Neighbor id
0.0.0.0 GigabitEthernet0/0/2 10.0.2.2
0.0.0.0 GigabitEthernet0/0/1 10.0.3.3

<R4>display ospf peer brief

OSPF Process 1 with Router ID 10.0.4.4
Peer Statistic Information

Area Id Interface Neighbor id
0.0.0.0 GigabitEthernet0/0/4 10.0.2.2
0.0.0.0 GigabitEthernet0/0/4 10.0.3.3

IBFR=EZEAY OSPF SPEELERIEREL,

#1E R4 EBF OSPF IRHE
[R4]display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network

Destination Cost Type NextHop AdvRouter
10.0.4.4/32 0 Stub 10.0.4.4 10.04.4
10.0.234.0/24 1 Transit 10.0.234.4 10.04.4
192.168.1.0/24 1 Stub 192.168.1.1 10.04.4
10.0.1.1/32 2 Stub 10.0.234.3 10.0.1.1
10.0.1.1/32 2 Stub 10.0.234.2 10.0.1.1

State
Full
Full

State
Full
Full

Area
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
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10.0.2.2/32 1 Stub 10.0.234.2 10.0.2.2 0.0.0.0
10.0.3.3/32 1 Stub 10.0.234.3 10.0.3.3 0.0.0.0
10.0.12.0/24 2 Transit 10.0.234.2 10.0.1.1 0.0.0.0
10.0.13.0/24 2 Transit 10.0.234.3 10.0.1.1 0.0.0.0

Total Nets: 9
Intra Area: 9 Inter Area: 0 ASE: 0 NSSA: 0

R4 FEZZIZE|£MAY OSPF EH.

$IE 3 #E PIM-DM

EFrEsM=E EFRERIRAINEE, EFZEISTT PIM-DM YO T HEAERIEAIDNY .

#FF S BREISERTINGE

[R1]multicast routing-enable
[R2]multicast routing-enable
[R3]multicast routing-enable

[R4]multicast routing-enable

#1£ R1 fAN#E O _EFFE PIM-DM

[R1]interface GigabitEthernet0/0/1
[R1-GigabitEthernet0/0/1] pim dm
[R1-GigabitEthernet0/0/1] quit
[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] pim dm
[R1-GigabitEthernet0/0/2] quit

#1£ R2 fAN#E O _EFF/= PIM-DM

[R2]interface GigabitEthernet0/0/4
[R2-GigabitEthernet0/0/4] pim dm
[R2-GigabitEthernet0/0/4] quit
[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] pim dm
[R2-GigabitEthernet0/0/3] quit

#1£ R3 fANE O _EF/E PIM-DM

[R3]interface GigabitEthernet0/0/4
[R3-GigabitEthernet0/0/4] pim dm
[R3-GigabitEthernet0/0/4] quit
[R3]interface GigabitEthernet0/0/1
[R3-GigabitEthernet0/0/1] pim dm
[R3-GigabitEthernet0/0/1] quit
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#1£ R4 HHR 2O _EFS PIM-DM

[R4]interface GigabitEthernet0/0/4
[R4-GigabitEthernet0/0/4] pim dm
[R4-GigabitEthernet0/0/4] quit
[R4]interface GigabitEthernet0/0/5
[R4-GigabitEthernet0/0/5] pim dm
[R4-GigabitEthernet0/0/5] quit

#1E R1. R4 LB PIM $BEXRE

[R1]display pim neighbor
VPN-Instance: public net
Total Number of Neighbors = 2

Neighbor Interface Uptime
10.0.13.3 GEO0/0/1 00:04:14
10.0.12.2 GEO0/0/2 00:04:50

[R4]display pim neighbor
VPN-Instance: public net
Total Number of Neighbors = 2

Neighbor Interface Uptime
10.0.234.2 GEO0/0/4 00:03:09
10.0.234.3 GEO0/0/4 00:03:08

Expires  Dr-Priority BFD-Session
00:01:31 1 N
00:01:26 1 N

Expires  Dr-Priority BFD-Session
00:01:41 1 N
00:01:19 1 N

R15R2. R15R3. R4 5R2 X R3 ZEELZMINFE PIM $BEXK

#7E R4 B9 GEO/0/5 20 L F/Z IGMP, HECESSEBEEIBBIZNE

[R4]interface GigabitEthernet0/0/5
[R4-GigabitEthernet0/0/5] igmp enable

[R4-GigabitEthernet0/0/5] igmp static-group 239.0.0.12

#1E R4 FEZE IGMP ZEOEE

[R4]display igmp interface GigabitEthernet 0/0/5
Interface information of VPN-Instance: public net
GigabitEthernet0/0/5(192.168.1.1):
IGMP is enabled

IGMP state: up

IGMP group policy: none

IGMP limit: -

Value of query interval for IGMP (negotiated): -

Value of query interval for IGMP (configured): 60 s

Value of other querier timeout for IGMP: 0 s

Value of maximum query response time for IGMP: 10 s

ZRA IGMP fRAJ V2, R4 IGMP &EigE .
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IR 4 MR PIM BREE

#£ R1 LA Loopback0 #ZO9iEbE, @ 239.0.0.12 &% ICMP HUEE, EIIEEE, 2B
£ 4 5KHzREEE PIM IBHE,

#R1 HIEHIAER, RXHEBERSE

ping -a 10.0.1.1 -c 10 239.0.0.12

FERIZa S LR LIRBHASIIINGIXEIBRE, MEskiA PIM-DM A9 State-Refresh 1R
X,

#PIM-DM State-Refresh iIRXZAR

Frame 45: 70 bytes on wire (560 bits), 70 bytes captured (560 bits) on interface 0
Ethernet Il, Src: HuaweiTe_0c:16:0a (54:89:98:0c:16:0a), Dst: IPv4mcast_0d (01:00:5e:00:00:0d)
Internet Protocol Version 4, Src: 10.0.12.1, Dst: 224.0.0.13
Protocol Independent Multicast
0010 .... = Version: 2
... 1001 = Type: State-Refresh (9)
Reserved byte(s): 00
Checksum: 0x8295 [correct]
[Checksum Status: Good]
PIM Options

Originator: 10.0.12.1

0... ... = RP Tree: False

.000 0000 0000 0000 0000 0000 0000 0000 = Metric Preference: 0
Metric: 0

Masklen: 32

TTL: 255

0... ... = Prune indicator: Not set

.0.. .... = Prune now: Not set

.1. ... = Assert override: Set

Interval: 60

State-Refresh IR hLiEarAEE L (10.0.1.1) , HIBERYE (239.0.0.12) , FHagE
WEIEeE (S,G) RN, FHLEEMTiFAIX State-Refresh IR,

#1EIZ % L BE State-Refresh IR &1L

<R1>display pim control-message counters message-type state-refresh interface GigabitEthernet 0/0/2
VPN-Instance: public net
PIM control-message counters for interface: GigabitEthernet0/0/2
Message Type Received Sent Invalid Filtered
State-Refresh 0 0 0

HEKIX (sent) MR 0B, BEEF NI (S,6) RN, BUELEEIIRS.
PIM-SM F7C State-Refresh #232, RILTEFERIZS A ERERKRER.

#2Z [5EE 4 BIKHEE PIM BBHEE
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<R1>display pim routing-table
VPN-Instance: public net
Total 0 (*, G) entry; 1 (S, G) entry

(10.0.1.1, 239.0.0.12)
Protocol: pim-dm, Flag: LOC ACT
UpTime: 00:04:19

Upstream neighbor: NULL

Downstream interface(s) information:

R1 (S, G)ERIMAIAZEOJN Loopback0, FEFBEBEINREFEIE, FrLA PRF $BE NULL,
TisEON GE0/0/1, R1BEERSIEALS R3,

<R2>display pim routing-table
VPN-Instance: public net
Total 0 (*, G) entry; 1 (S, G) entry

(10.0.1.1, 239.0.0.12)
Protocol: pim-dm, Flag:
UpTime: 00:01:25
Upstream interface: GigabitEthernet0/0/3
Upstream neighbor: 10.0.12.1
RPF prime neighbor: 10.0.12.1

R2 EHTE s

<R3>display pim routing-table
VPN-Instance: public net
Total 0 (*, G) entry; 1 (S, G) entry

Protocol: pim-dm, Flag:

UpTime: 00:02:55

Upstream interface: GigabitEthernet0/0/1
Upstream neighbor: 10.0.13.1
RPF prime neighbor: 10.0.13.1

R3 Ry il GEO/0/4,

R2. RAWTiHEOS R4 WY EsEOER—IWER, LEATAARISHLS], R2. R3IBEIZEN
GE0/0/4 EO XM SIRSOHTIESE, R2. R3 FIABEEN BIERHIBEERNIRAKSE
. PRIBIRAFHEE, B2 R3 A9 GE0/0/4 EOHEEARY IP itk (10.0.234.3, XF
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10.0.234.2 ) , [Fk R3 FEKT= ik, 4k4Em R4 ERBIERE, T R2 FEMNECSH
GE0/0/4 #ZHOFEABERE, X2 R2 89 PIM BBHREHSZE NiHZONER

[R4]display pim routing-table
VPN-Instance: public net
Total 1 (*, G) entry; 1 (S, G) entry

(*, 239.0.0.12)
Protocol: pim-dm, Flag: WC
UpTime: 00:05:41
Upstream interface: NULL
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:

(10.0.1.1, 239.0.0.12)
Protocol: pim-dm, Flag:
UpTime: 00:01:52

Downstream interface(s) information:
Total number of downstreams: 1

R4 B LSRR R3, BB AEE—HERARSE.

IR 5 (M IGP cost {8, E/MOM=iEasER

£ R3 £1&24 GEO/0/1 #2189 OSPF cost {H, {#15 R3 RAHREIE LAY BEIBERIBEEAR
FriE(E, MMERTSIEEPEM, 1L R2 T A SEEMLEE .

#1£ R2. R3 _EEFERIFAREIEMENE 10.0.1.1 BURRARFHEE

<R2>display ip routing-table 10.0.1.1
Route Flags: R - relay, D - download to fib
Routing Table : Public

Summary Count : 1

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.1.1/32 OSPF 10 D 10.0.12.1 GigabitEthernet0/0/3

<R3>display ip routing-table 10.0.1.1
Route Flags: R - relay, D - download to fib
Routing Table : Public
Summary Count : 1
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Destination/Mask Proto Pre Cost Flags NextHop

10.0.1.1/32 OSPF 10 D 10.0.13.1
R2. R3 BifE 10.0.1.1 RIBEEIFFE(EERN 1,

#E R3 L GE0/0/1 #[#AY OSPF cost

[R3]interface GigabitEthernet0/0/1
[R3-GigabitEthernet0/0/1] ospf cost 2

#1£ R3 L EEFI{FAERIELE 10.0.1.1 BORRHBFHEE

<R3>display ip routing-table 10.0.1.1
Route Flags: R - relay, D - download to fib

Routing Table : Public
Summary Count : 2

Destination/Mask Proto Pre Cost Flags NextHop
10.0.1.1/32 OSPF 10 D 10.0.131
OSPF 10 D 10.0.234.2

bR R3 Bi4E 10.0.1.1 BUIRAFFEET 2.

Interface

GigabitEthernet0/0/1

Interface

GigabitEthernet0/0/1
GigabitEthernet0/0/4

#RNTEIFHVRIS, 1824 R2. R3 A9 GE0/0/4 #2200 Assert IRZSAERIATE]SD 10s

[R2]interface GigabitEthernet0/0/4
[R2-GigabitEthernet0/0/4] pim holdtime assert 10

[R3]interface GigabitEthernet0/0/4
[R3-GigabitEthernet0/0/4] pim holdtime assert 10

#1E R1 FFE debugging pim join-prune receive, WZREIRIIIE

<R1>terminal debugging
<R1>terminal monitor
<R1>debugging pim join-prune receive

#7E R1 LEHMRABEERE
<R1>ping -a 10.0.1.1 -¢ 10 239.0.0.12

#EIHEE R2. R3IWPIM IBHE

[R2]display pim routing-table
VPN-Instance: public net
Total 0 (*, G) entry; 1 (S, G) entry

(10.0.1.1, 239.0.0.12)
Protocol: pim-dm, Flag:
UpTime: 00:00:01
Upstream interface: GigabitEthernet0/0/3
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Upstream neighbor: 10.0.12.1
RPF prime neighbor: 10.0.12.1
Downstream interface(s) information:

[R3]display pim routing-table
VPN-Instance: public net
Total 0 (*, G) entry; 1 (S, G) entry

(10.0.1.1, 239.0.0.12)
Protocol: pim-dm, Flag:
UpTime: 00:00:08
Upstream interface: GigabitEthernet0/01
Upstream neighbor: 10.0.234.2
RPF prime neighbor: 10.0.234.2

ILEAT R3 BB TiAEO, R2 AESERMEE

#W%E R1 £AY debug it

Jul 22020 09:49:03.520.1-08:00 R1
224.0.0.13 on GigabitEthernet0/0/1

Jul 22020 09:49:03.520.2-08:00 R1
(P013002)

Jul 22020 09:49:03.520.3-08:00 R1
(PO13011)

Jul 22020 09:49:03.520.4-08:00 R1
Jul 22020 09:49:05.790.1-08:00 R1
224.0.0.13 on GigabitEthernet0/0/2
Jul 22020 09:49:05.790.2-08:00 R1
(P012939)

Jul 22020 09:49:05.790.3-08:00 R1
(P012949)

Jul 22020 09:49:05.790.4-08:00 R1

PIM/7/JP:(public net):
(P012998)
PIM/7/JP:(public net):

PIM/7/JP:(public net):
PIM/7/JP:(public net):
PIM/7/JP:(public net):
(P012933)

PIM/7/JP:(public net):
PIM/7/JP:(public net):

PIM/7/JP:(public net):

PIM ver 2 JP ->
Upstream 10.0.13.1, Groups 1, Holdtime 180

--- 0 join

(P013021)
receiving 10.0.12.2 ->

PIM ver 2 JP
Upstream 10.0.12.1, Groups 1, Holdtime 0
Group: 239.0.0.12/32 --- 1 join O prune

Join: 10.0.1.1/32 (P012959)

£ debug FATLAEZEISRE R3 A9 prune $&83Z, group 79 239.0.0.12, B#&Ei&E/ 10.0.1.1,

IR 6 ELE IGMP Snooping

RTALITHRN] S2 IHEBRENFERITH, 1 S2 EFE IGMP Snooping, HFaiEEIKH

gRim . ARIRE

#E2F. VLAN1 F/F IGMP Snooping

[S2]igmp-snooping enable
[S2]vlan 1

[S2-vlan1] igmp-snooping enable
[S2-vlan1] quit
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#FENECE GE0/0/4 Fi&HEEisO
[S2]interface GigabitEthernet0/0/4

[S2-GigabitEthernet0/0/4] igmp-snooping static-router-port vlan 1

#FmNECE GE0/0/10 ALERELR 239.0.0.12 BBk RimE
[S2]interface GigabitEthernet0/0/10

[S2-GigabitEthernet0/0/10] [2-multicast static-group group-address 239.0.0.12 vlan 1

[S2-GigabitEthernet0/0/10] quit

#B5E S2 N_ERBE AR

[S2]display [2-multicast forwarding-table vlan1
VLAN ID : 1, Forwarding Mode : IP

Router-port GigabitEthernet0/0/4
(*, 239.0.0.12) GigabitEthernet0/0/4
GigabitEthernet0/0/10

Total Group(s) : 1

Out-Vlan

GEO0/0/4 J9B&Hg8uR [, GE0/0/10 ApkRixO, FEiZmSEENERTFEFE Up KT
BkmiEO, aa%r GE0/0/10 iR, {F#E0O08 Up K&,

6.1.3 EHZgn

PIM £ DM 1SR FITEANUEREE |, BIpLL 57

6.1.4 EE%%%

1128EE

#

sysname R1

#

multicast routing-enable

#

interface GigabitEthernet0/0/1
ip address 10.0.13.1 255.255.255.0
pim dm

#

interface GigabitEthernet0/0/2
ip address 10.0.12.1 255.255.255.0
pim dm

#

interface LoopBackO
ip address 10.0.1.1 255.255.255.255

#

ospf 1 router-id 10.0.1.1
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area 0.0.0.0
network 10.0.1.1 0.0.0.0
network 10.0.12.1 0.0.0.0
network 10.0.13.1 0.0.0.0

#

return

R2 IZEBEE

#
sysname R2
#
multicast routing-enable
#
interface GigabitEthernet0/0/3
ip address 10.0.12.2 255.255.255.0
pim dm
#
interface GigabitEthernet0/0/4
ip address 10.0.234.2 255.255.255.0
pim holdtime assert 10
pim dm
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
#
ospf 1 router-id 10.0.2.2
area 0.0.0.0
network 10.0.2.2 0.0.0.0
network 10.0.12.2 0.0.0.0
network 10.0.234.2 0.0.0.0
#
return

R3IREECE

#
sysname R3
#
multicast routing-enable
#
interface GigabitEthernet0/0/1
ip address 10.0.13.3 255.255.255.0
pim dm
ospf cost 2
#
interface GigabitEthernet0/0/4
ip address 10.0.234.3 255.255.255.0
pim holdtime assert 10
pim dm
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.255
#
ospf 1 router-id 10.0.3.3
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area 0.0.0.0
network 10.0.3.3 0.0.0.0
network 10.0.13.3 0.0.0.0
network 10.0.234.3 0.0.0.0
#
return

R4 ZEBEE

#
sysname R4
#
multicast routing-enable
#
interface GigabitEthernet0/0/4
ip address 10.0.234.4 255.255.255.0
pim dm
#
interface GigabitEthernet0/0/5
ip address 192.168.1.1 255.255.255.0
igmp enable
igmp static-group 239.0.0.12
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.255
#
ospf 1 router-id 10.0.4.4
area 0.0.0.0
network 10.0.234.4 0.0.0.0
network 10.0.4.4 0.0.0.0
network 192.168.1.1 0.0.0.0
#
return

S2 IRTBELE

#

sysname S2

#

igmp-snooping enable

#

vlan 1
igmp-snooping enable

#

interface GigabitEthernet0/0/4
igmp-snooping static-router-port vlan 1

#

interface GigabitEthernet0/0/10
[2-multicast static-group group-address 239.0.0.12 vlan 1
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6.2 PIM SM. BSR. PIM SSM

6.2.1 SCEE/ 4R

6.2.1.1 F3] Eﬁ:
o SCHED PIM-SM MY AERBIERE
o SLHIEIACE BSR %% RP
o SLHIAZE PIM-SM SSM & RIERE
e SCINEIY ping multicast S ARIXABERE

6.2.1.2 SCIGZHM /43

R1‘4})

GEO0/0/2
10.0.12.1/24

GE0/0/3
10.0.12.2/24 | GE0/0/2 GE0/0/3
10.0.23.2/24 10.0.23.3/24 : R3

GEO/0/2
10.0.34.3/24

GE0/0/1
10.0.24.2/24

GEO0/0/1

10.0.24.4/24 10.0.34.4/24

R4 RGY

El6-2 PIM SM. BSR. PIM SSM

4 BIBHEENETT OSPF, FREIREI6IZE Loopback0, IP fbhits 10.0.x.x/32, Hp x JigHF
RS, R1IEHILEIEH 239.0.0.12 BYiR, R4 R GEO/0/0 ZEOFEHIARELE 239.0.0.12 AY#%

=
R3 #ALE 9% MEERT RP, A3 BSR RIF5TUiE4E R3 9 RP,
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6.2.1.3 SLIG =

REATRIMEEER . AELARMERT PIM #Y DM EzUREREHBISH, (ER2EFRAIME
EHBNAARE, BEAFRSHECEHT, XNERISREETH—EREENTRE. 87
IRSEBRI S TIEEER, (RREER PIM AY SM RIURSCIAARIRHZS .

£ PIM B9 SM &=, (REZEMX RP, {FJ9 SM EZURIHZRITIR .

6.2.2 52%‘1}%

6.2.2.1 {F55 8¢
1. IREEM IPHIFECE.
2. BEER1. R2, R3. R4 Z[aHY OSPF, fEEEXIEO. Loopback0 M _L#iE OSPF,
3. FRERHSERVARBIZMINGE, ZBE PIM-SM, EHENEOLEFFRE PIM-SM,
4. #BE BSR, ¥ R2 A9 Loopback0 #MACE /I BSR, R3 Y Loopback0 #Z#CELEI RP o
5

MERZMZERI PIM-SM B3R, {#H ping multicast 4 RPT [a SPT tJit, ZfEHBX
&BE PIM-SM EHZE.,

6. ¥5% R4 B9 GE0/0/0 #ZO IGMP #&Ez{t]# 9 Version 3, E&ASHIIALBHELR 232.0.0.12, BE
FZREAY PIM-SM SSM B&EIZE .

6.2.2.2 (FS IR
£ 1 HEHEO. REO P RS

HRBE
B

#RAPLPARERED

i

#ECE R1

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
[R1-GigabitEthernet0/0/2] quit

[R1]interface LoopBackO

[R1-LoopBack0] ip address 10.0.1.1 255.255.255.255
[R1-LoopBack0] quit

#BCE R2

[R2]interface LoopBackO

[R2-LoopBack0] ip address 10.0.2.2 255.255.255.255
[R2-LoopBack0] quit

[R2]interface GigabitEthernet0/0/1
[R2-GigabitEthernet0/0/1] ip address 10.0.24.2 255.255.255.0
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[R2-GigabitEthernet0/0/1] quit

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] ip address 10.0.23.2 255.255.255.0
[R2-GigabitEthernet0/0/2] quit

[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

#BECE R3

[R3]interface LoopBackO

[R3-LoopBack0] ip address 10.0.3.3 255.255.255.255
[R3-LoopBack0] quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] ip address 10.0.34.3 255.255.255.0
[R3-GigabitEthernet0/0/2] quit

[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] ip address 10.0.23.3 255.255.255.0
[R3-GigabitEthernet0/0/3] quit

#BCE R4

[R4]interface LoopBackO

[R4-LoopBack0] ip address 10.0.4.4 255.255.255.255
[R4-LoopBack0]quit

[R4]interface GigabitEthernet0/0/1
[R4-GigabitEthernet0/0/1] ip address 10.0.24.4 255.255.255.0
[R4-GigabitEthernet0/0/1]quit

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] ip address 10.0.34.4 255.255.255.0
[R4-GigabitEthernet0/0/3]quit

#1E£ R2. R3 4G5 BAtEE 4

<R2>ping -c 1 10.0.12.1
PING 10.0.12.1: 56 data bytes, press CTRL_C to break

Reply from 10.0.12.1: bytes=56 Sequence=1 ttl=255 time=40 ms

--- 10.0.12.1 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 40/40/40 ms

<R2>ping -c 1 10.0.23.3
PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttl=255 time=10 ms

--- 10.0.23.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 10/10/10 ms
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<R2>ping -c 1 10.0.24.4

PING 10.0.24.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.24.4: bytes=56 Sequence=1 ttl=255 time=80 ms

--- 10.0.24.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 80/80/80 ms

<R3>ping -c 1 10.0.34.4

PING 10.0.34.4: 56 data bytes, press CTRL_C to break
Reply from 10.0.34.4: bytes=56 Sequence=1 ttl=255 time=10 ms

--- 10.0.34.4 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 10/10/10 ms

18 2 ELE R1. R2. R3. R4 Z|@#Y OSPF

R1. R2. R3. R4 {&FH Loopback0 #[ithit{ES Router ID, FEZMEFAERSEO.

Loopback0 #Zi#iE OSPF,

#FBCE R1

[R1]ospf 1 router-id 10.0.1.1

[R1-ospf-1] area 0.0.0.0

[R1-ospf-1-area-0.0.0.0] network 10.0.1.1 0.0.0.0
[R1-ospf-1-area-0.0.0.0] network 10.0.12.1 0.0.0.0

#BCE R2

[R2]ospf 1 router-id 10.0.2.2

[R2-ospf-1]area 0

[R2-ospf-1-area-0.0.0.0] network 10.0.2.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.12.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.23.2 0.0.0.0
[R2-ospf-1-area-0.0.0.0] network 10.0.24.2 0.0.0.0

#BCE R3

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-1]area 0

[R3-ospf-1-area-0.0.0.0] network 10.0.3.3 0.0.0.0

[R3-0spf-1-area-0.0.0.0] network 10.0.23.3 0.0.0.0
[R3-ospf-1-area-0.0.0.0] network 10.0.34.3 0.0.0.0

#ECE R4
[R4]ospf 1 router-id 10.0.4.4
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[R4-ospf-1]area O
[R4-ospf-1-area-0.0.0.0] network 10.0.4.4 0.0.0.0

[R4-ospf-1-area-0.0.0.0] network 10.0.24.4 0.0.0.0
[R4-ospf-1-area-0.0.0.0] network 10.0.34.4 0.0.0.0

#7E R2. R3 LAGE OSPF SRR
<R2>display ospf peer brief

OSPF Process 1 with Router ID 10.0.2.2
Peer Statistic Information

Area Id
0.0.0.0
0.0.0.0
0.0.0.0

<R3>display ospf peer brief

Peer Statistic Information

Interface Neighbor id
GigabitEthernet0/0/2 10.0.3.3
GigabitEthernet0/0/3 10.0.1.1
GigabitEthernet0/0/1 10.0.4.4

OSPF Process 1 with Router ID 10.0.3.3

Interface Neighbor id
GigabitEthernet0/0/3 10.0.2.2
GigabitEthernet0/0/2 10.0.4.4

Mg S BRI LASAN OSPF PEEELEPIEFEEM .

#1E R4 L BE OSPF IEHE
<R4>display ospf routing

OSPF Process 1 with Router ID 10.0.4.4
Routing Tables

Routing for Network

Destination
10.0.4.4/32
10.0.24.0/24
10.0.34.0/24
10.0.1.1/32
10.0.2.2/32
10.0.3.3/32
10.0.12.0/24
10.0.23.0/24
10.0.23.0/24

Total Nets: 9
Intra Area: 9

Cost Type
0 Stub
1 Transit
1 Transit
2 Stub
1 Stub
1 Stub
2 Transit
2 Transit
2 Transit

NextHop
10.0.4.4
10.0.24.4
10.0.34.4
10.0.24.2
10.0.24.2
10.0.34.3
10.0.24.2
10.0.24.2
10.0.34.3

Inter Area: 0 ASE: 0 NSSA: 0
M BEER LS R4 ERZIE T2 MAYEEH

AdvRouter
10.04.4
10.04.4
10.04.4
10.0.1.1
10.0.2.2
10.0.3.3
10.0.1.1
10.0.2.2
10.0.2.2

State
Full
Full
Full

State

Full
Full

Area
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
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SR 3 ZBE PIM-SM

ERTEIR M A RERIRAINGE, £F

#FF S BRE R ETNGE

[R1]multicast routing-enable
[R2]multicast routing-enable
[R3]multicast routing-enable

[R4]multicast routing-enable

#1£ R1 fAN#E O _EFFE PIM-SM

[R1]interface LoopBack 0O
[R1-LoopBack0] pim sm
[R1-LoopBack0] quit

[R1]interface GigabitEthernet0/0/2
[R1-GigabitEthernet0/0/2] pim sm
[R1-GigabitEthernet0/0/2] quit

#1£ R2 fAN#E O _EFFE PIM-SM

[R2]interface GigabitEthernet0/0/1
[R2-GigabitEthernet0/0/1] pim sm
[R2-GigabitEthernet0/0/1] quit
[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2] pim sm
[R2-GigabitEthernet0/0/2] quit
[R2]interface GigabitEthernet0/0/3
[R2-GigabitEthernet0/0/3] pim sm
[R2-GigabitEthernet0/0/3] quit

#1£ R3 HANEE O _EFF/E PIM-SM

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2] pim sm
[R3-GigabitEthernet0/0/2] quit
[R3]interface GigabitEthernet0/0/3
[R3-GigabitEthernet0/0/3] pim sm
[R3-GigabitEthernet0/0/3] quit

#1E R4 HBRAZO EFFE PIM-SM

[R4]interface GigabitEthernet0/0/1
[R4-GigabitEthernet0/0/1] pim sm
[R4-GigabitEthernet0/0/1] quit

[R4]interface GigabitEthernet0/0/3
[R4-GigabitEthernet0/0/3] pim sm
[R4-GigabitEthernet0/0/3] quit

[R4]interface GigabitEthernet0/0/0

&7 PIM-SM B9 FHEERBIRERIMNY .
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[R4-GigabitEthernet0/0/0] pim sm
[R4-GigabitEthernet0/0/0] quit

#1E R2. R3 & PIM USBEREK

<R2>display pim neighbor
VPN-Instance: public net
Total Number of Neighbors = 3

Neighbor Interface Uptime Expires Dr-Priority BFD-Session
10.0.24.4 GEO0/0/1 00:08:19 00:01:26 1 N
10.0.23.3 GEO0/0/2 00:09:09 00:01:37 1 N
10.0.12.1 GEO0/0/3 00:10:07 00:01:42 1 N

<R3>display pim neighbor
VPN-Instance: public net
Total Number of Neighbors = 2

Neighbor Interface Uptime Expires Dr-Priority BFD-Session
10.0.34.4 GE0/0/2 00:08:35 00:01:39 1 N
10.0.23.2 GEO0/0/3 00:09:25 00:01:21 1 N

BHSRZEEEETIEHI PIM BEXFR

£I 4 B2 BSR

Z[E BSR, WBITEERMS L R3 B8 RP, R2 A9 BSR,

#F2E R2 BY Loopback0 ##[14 BSR

[R2]interface LoopBackO
[R2-LoopBack0]
[R2-LoopBack0] quit
[R2]pim

[R2-pim] c-bsr priority 100
[R2-pim] c-bsr LoopBack0
[R2-pim] quit

T3, FE1E Loopback0 ##[0 FEHA PIM-SM,

#BCE R3 Y Loopback0 $[pk/9 RP, $5%E RP FrBRSSHYLEIELRS 239.0.0.12

[R3]interface LoopBack 0O

[R3-LoopBack0]

[R3-LoopBack0] quit

[R3]acl 2000

[R3-acl-basic-2000] rule 1 permit source 239.0.0.12 0.0.0.0
[R3-acl-basic-2000] quit

[R3]pim

[R3-pim] c-rp LoopBack 0 group-policy 2000 priority 100
[R3-pim] quit

T3, FE1 Loopback0 1[0 EEHA PIM-SM,
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#1E£ R4 F&EZE BSR, RPEE

<R4>display pim bsr-info
VPN-Instance: public net
Elected AdminScoped BSR Count: 0

Priority: 100

Hash mask length: 30
State: Accept Preferred
Scope: Not scoped
Uptime: 00:03:35
Expires: 00:02:06

C-RP Count: 1

<R4>display pim rp-info
VPN-Instance: public net
PIM-SM BSR RP Number:2
Group/MaskLen: 224.0.0.0/4
RP: 10.0.3.3
Priority: 100
Uptime: 00:04:15
Expires: 00:02:15
Group/MaskLen:

Uptime: 00:00:15
Expires: 00:02:15

C-BSR. C-RP RBE—%, R2. R3 235Ipk/9 BSR. RP, ZH#%E:H 239.0.0.12 BY RP 5 10.0.3.3,

S5 WME PIM IRHZE

7£ R4 H{#F3 GE0/0/0 ¥=Ot&EI4B#E4H 239.0.0.12 B9iEE , 9 BI7E R3. R4 BE PIM I&H

& ZIRIBM SPT iREE, EFMAEERERXEE PIM IBHRK.

#1£ R4 B GEO/0/0 =M EFF/= IGMP, HECEFWSHBAENARBRKE

[R4]interface GigabitEthernet0/0/0
[R4-GigabitEthernet0/0/0] ip address 192.168.1.1 24
[R4-GigabitEthernet0/0/0] igmp enable
[R4-GigabitEthernet0/0/0] igmp static-group 239.0.0.12

FREOFZERE IP ek, FE9 Up R

#EE RAKI PIM IBEAZER

<R4>display pim routing-table
VPN-Instance: public net
Total 1 (* G) entry; 0 (S, G) entry



S

Sui,
HUAWEI HCIP-Datacom-Core Technology S£3%3-if} 2820151

RP: 10.0.3.3
Protocol: pim-sm, Flag: WC EXT
UpTime: 00:01:18

Downstream interface(s) information:
Total number of downstreams: 1
1: GigabitEthernet0/0/0
Protocol: static, UpTime: 00:01:29, Expires: -

R4 FaTEHI RP (10.0.3.3) YRI5 GE0/0/3, FEItk R4 ¥ GE0/0/3 #EIEEN (*,
239.0.0.12) W9 EiigEO, M LElsEO&E PIM IOANIRSZ .

#B8E R3IAY PIM BEHE

<R3>display pim routing-table
VPN-Instance: public net
Total 1 (* G) entry; 0 (S, G) entry

(*, 239.0.0.12)
RP: 10.0.3.3 (local)
Protocol: pim-sm, Flag: WC
UpTime: 00:08:05

Downstream interface(s) information:
Total number of downstreams: 1
1: GigabitEthernet0/0/2
Protocol: pim-sm, UpTime: 00:08:05, Expires: 00:03:25

R3 J9 RP, M@ _LiFFREMAIRY, FIBRNIEERGERRRGIZ RP EM, FrlA EiiEEC
&IBA=,

#7£ R1 £ ping multicast dpS1&EHIARELE 239.0.0.12 BYAEIR, ARXEBEIE
<R1>ping multicast -c 10 239.0.0.12

HEFMEISTEZGEE R4 Y PIM BEHE

[R4]display pim routing-table
VPN-Instance: public net
Total 1 (* G) entry; 1 (S, G) entry

(*, 239.0.0.12)

RP: 10.0.3.3

Protocol: pim-sm, Flag: WC EXT

UpTime: 00:03:38

Upstream interface: GigabitEthernet0/0/3
Upstream neighbor: 10.0.34.3
RPF prime neighbor: 10.0.34.3

Downstream interface(s) information:

Total number of downstreams: 1
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1: GigabitEthernet0/0/0
Protocol: static, UpTime: 00:02:27, Expires: -

RP:10.0.3.3

UpTime: 00:00:05

Downstream interface(s) information:
Total number of downstreams: 1
1: GigabitEthernet0/0/0
Protocol: pim-sm, UpTime: 00:00:03, Expires: -

R4 £ Flag 73 ACT 979 (S,G) I, AFRHIEESHEARNA (5,6) RN, FEIY LHEZOR
BEiER R3 89 GE0/0/3, MR R2 A9 GE0/0/1, LthAT RPT (=R ) E&E4DHERLS SPT
(RIEHREN) -

#1E R4 _H182 SPT tJiRiFE

[R4]pim
[R4-pim] spt-switch-threshold infinity

(ELIIRANIR

#7£ R1 (£ ping multicast dp$1&EHI4E%4H 239.0.0.12 HILRIER, AIXEIBEIE
<R1>ping multicast -c 10 239.0.0.12

#1E R4 FBEF PIM IEHRE

<R4>display pim routing-table
VPN-Instance: public net
Total 1 (* G) entry; 1 (S, G) entry

(*, 239.0.0.12)
RP: 10.0.3.3
Protocol: pim-sm, Flag: WC
UpTime: 00:13:27
Upstream interface: GigabitEthernet0/0/3
Upstream neighbor: 10.0.34.3
RPF prime neighbor: 10.0.34.3
Downstream interface(s) information:
Total number of downstreams: 1
1: GigabitEthernet0/0/0
Protocol: static, UpTime: 00:13:27, Expires: -

RP: 10.0.3.3
Protocol: pim-sm, Flag: ACT
UpTime: 00:00:12
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Downstream interface(s) information:
Total number of downstreams: 1
1: GigabitEthernet0/0/0
Protocol: pim-sm, UpTime: 00:00:12, Expires: -

LAY R4 B9 EiisZ MR GE0/O/3, (S,G) ERIMAIERFRMKIANIAE RP ZILEIEIR, RPT Hk
@ SPT )i,

S 6 ZPE PIM-SSM
5 R4 GE0/0/0 #£/Y IGMP FRAIEM S Version 3, BLEBEESHON SSM £B3%4H 232.0.0.12,

#{E2 GE0/0/0 OB E

[R4]interface GigabitEthernet0/0/0
[R4-GigabitEthernet0/0/0] igmp version 3
[R4-GigabitEthernet0/0/0] igmp static-group 232.0.0.12 source 10.0.1.1

T2, ENAERE T, SSM EFERPRVAEBAIIESEE 232.0.0.0/8, MNREERIERSINA
ROAAIRAMINARTEIZE BN, NFEEAZRL PIM-SSM EIR,

#BE RAK PIM IRHIE

<R4>display pim routing-table
VPN-Instance: public net
Total 1 (* G) entry; 1 (S, G) entry

, Flag: SG_RCVR
UpTime: 00:01:58

Downstream interface(s) information:
Total number of downstreams: 1
1: GigabitEthernet0/0/0
Protocol: static, UpTime: 00:01:58, Expires: -

£ R4 EOJLIERI, BREREMA, FHIERREERZ (S,6) , FEAMH PIM-SSM, £
8 R2,

#BE R2 B9 PIM IRHE

<R2>display pim routing-table
VPN-Instance: public net
Total 0 (*, G) entry; 2 (S, G) entries
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Flag:
UpTime: 00:03:30

Downstream interface(s) information:
Total number of downstreams: 1
1: GigabitEthernet0/0/1
Protocol: pim-ssm, UpTime: 00:03:30, Expires: 00:03:00

iMY A PIM-SSM, _Eif$R R1,

6.2.3 EEZM
FBELETF PIM-DM, PIM-SM B9 S5 HpLL?

6.2.4 foESE

R1 IR&ERE

#
sysname R1
#
multicast routing-enable
#
interface GigabitEthernet0/0/2
ip address 10.0.12.1 255.255.255.0
pim sm
#
interface LoopBackO
ip address 10.0.1.1 255.255.255.255
pim sm
#
ospf 1 router-id 10.0.1.1
area 0.0.0.0
network 10.0.1.1 0.0.0.0
network 10.0.12.1 0.0.0.0
#
return

R2 iREECE

#

sysname R2

#

multicast routing-enable

#

interface GigabitEthernet0/0/1
ip address 10.0.24.2 255.255.255.0
pim sm

#

interface GigabitEthernet0/0/2
ip address 10.0.23.2 255.255.255.0
pim sm
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#
interface GigabitEthernet0/0/3
ip address 10.0.12.2 255.255.255.0
pim sm
#
interface LoopBackO
ip address 10.0.2.2 255.255.255.255
pim sm
#
ospf 1 router-id 10.0.2.2
area 0.0.0.0
network 10.0.2.2 0.0.0.0
network 10.0.12.2 0.0.0.0
network 10.0.23.2 0.0.0.0
network 10.0.24.2 0.0.0.0
#
pim
c-bsr priority 100
c-bsr LoopBackO0
#
return

R3 IRERE

#
sysname R3
#
multicast routing-enable
#
acl number 2000
rule 1 permit source 239.0.0.12 0
#
interface GigabitEthernet0/0/2
ip address 10.0.34.3 255.255.255.0
pim sm
#
interface GigabitEthernet0/0/3
ip address 10.0.23.3 255.255.255.0
pim sm
#
interface LoopBackO
ip address 10.0.3.3 255.255.255.255
pim sm
#
ospf 1 router-id 10.0.3.3
area 0.0.0.0
network 10.0.3.3 0.0.0.0
network 10.0.23.3 0.0.0.0
network 10.0.34.3 0.0.0.0
#
pim
c-rp LoopBackO group-policy 2000 priority 100
#
return
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R4 1ZEBEE

#
sysname R4
#
multicast routing-enable
#
interface GigabitEthernet0/0/0
ip address 192.168.1.1 255.255.255.0
pim sm
igmp enable
igmp version 3
igmp static-group 239.0.0.12
igmp static-group 232.0.0.12 source 10.0.1.1
#
interface GigabitEthernet0/0/1
ip address 10.0.24.4 255.255.255.0
pim sm
#
interface GigabitEthernet0/0/3
ip address 10.0.34.4 255.255.255.0
pim sm
#
interface LoopBackO
ip address 10.0.4.4 255.255.255.255
#
ospf 1 router-id 10.0.4.4
area 0.0.0.0
network 10.0.4.4 0.0.0.0
network 10.0.24.4 0.0.0.0
network 10.0.34.4 0.0.0.0
#
pim
spt-switch-threshold infinity
#
Return
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7 BA XK ISR

7.1 BiKiER 2 RS
7.1.1 SLHAMR

7.1.1.1 F3JB%r

o HIARSEIREE
A
4

3
=l
@i
[
3)
o)
o
Ik
S
%
&
X
S
3
=

3k
o  SCIIAER Server-map IEf# NAT ALG T{E[RTE
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7.1.1.2 SCIGZHMA 4R

GEO0/0/1 GEO0/0/2
10.0.11.1/24 10.0.12.1/24

GE0/0/14 GE0/0/15

©
GE0/0/3 GE0/0/1 @E=d GE0/0/2 GE0/0/4

RT 10.0.11.11/24 VLAN10 ST VLAN20 10.0.12.2/24 R2

E7-1 BEXIRLZ LRI

EEEEEATN. IP HIIRIGIE R, R1. R2 @Izl S1 ShXEHIT=E@®(E, S1 £
Y5 R1. R2 BUIEOSRIRISE VLANTO. 20, SR kEaYE0 GE0/0/14. GE0/0/15
238Uk 3 VLAN10, 20,

R1 J@F DMZ ( Demilitarized Zone, JEFEZE{ ) XiF. R2 EF Untrust X1z, £ FW1 LHL
BB NAT {£18 R1 L FW1 B9 GE0/0/2 #ZOttkttifia) Untrust Xid;, EIRIEZE NAT Server,
{515 R2 AJLAUEIE FW1 BY GEO/0/2 $#z=OitebAiE) R1T _EFERY FTP BRSS .

£ FW1 LECEZE%REE, BREI R1. R2 ZiEAYiAIE: DMZ XigAY R1 X3 Untrust X1giA93500)
AZHPRE, {182 Untrust XiREEFEENAE DMZ XigAr R1 _ERY FTP fRSS .

7.1.1.3 S
RTHRIPEUINEZ S, (EATINESERIRREED W MENREIBE—SH XS, RE
ANERMIZE XS TR AEBNLERYERNAE, RRHMEAHORSE, SEEXIE LEREIR NAT (F
FREFAFIHE Internet ) . NAT Server (1SHRIMARZSEIMETZEI AR ) o
DVl ERITIMEALATRIERSE S FTP BRSS, FTP N AZEENNY, WFZ@EhY, BT
HELREHRIRZIN, TEE(ER) NAT ALG ZBESCINRIIRA XIS NAT Z SiKIBREISIEE @

{%O
7.1.2 SCIG{ESS
7.1.2.1 (FS B
1. EEBEHEE.
BEONARZEYE, BiETE2RIEHOE local XiGFEISMERXIHAYISIE
BeEE NAT. NAT Server,

2

3

4. FEBLESHER, IRE Untrust, DMZ XigZ@A%iAE .

5. &E FW1 L Untrust, DMZ XigZElislaiRE2EMISIERT,.
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6. 7ER1 LFRE FTP RS, R2 A8 R1 B9 FTP BRSS, FH@iT dir sp$id(T FTP HUREIEM
a1, &F FW1 LAY Server-map EIi,

7122 (FBLE
T HEmhEmtEe s
SeRREBMEO IP HIIERCE . A VLAN X ECE, £ R1. FW1 LEESAIRA.

HREER

A&

#RIAARSLIEPARERRYED
B

#HATHANEECE

[S1]vlan 10

[S1-vlan10] description DMZ

[S1-vlan10] quit

[S1]interface GigabitEthernet0/0/1
[S1-GigabitEthernet0/0/1] port link-type access
[S1-GigabitEthernet0/0/1] port default vlan 10
[S1-GigabitEthernet0/0/1] quit

[S1]interface GigabitEthernet0/0/14
[S1-GigabitEthernet0/0/14] port link-type access
[S1-GigabitEthernet0/0/14] port default vlan 10
[S1-GigabitEthernet0/0/14] quit

[S1]vlan 20

[S1-vlan20] description Untrust

[S1-vlan20] quit

[S1]interface GigabitEthernet0/0/2
[S1-GigabitEthernet0/0/2] port link-type access
[S1-GigabitEthernet0/0/2] port default vlan 20
[S1-GigabitEthernet0/0/2] quit

[S1]interface GigabitEthernet0/0/15
[S1-GigabitEthernet0/0/15] port link-type access
[S1-GigabitEthernet0/0/15] port default vlan 20
[S1-GigabitEthernet0/0/15] quit

#R1 EcE

[R1]interface GigabitEthernet0/0/3
[R1-GigabitEthernet0/0/3] ip address 10.0.11.11 24
[R1-GigabitEthernet0/0/3] quit

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.11.1
FeEATFiAE Internet RIZHIARRE .
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#R2 B &

[R2]interface GigabitEthernet0/0/4
[R2-GigabitEthernet0/0/3] ip address 10.0.12.2 255.255.255.0
[R2-GigabitEthernet0/0/3] quit

#FW1 EFREcE

Login authentication

Username:admin

Password:

The password needs to be changed. Change now? [Y/N]: Y
Please enter old password:

Please enter new password:

Please confirm new password:

Bk iERY Console EORAFENERE, BAKSER: admin/Admin@123, BRZ/5
FEENEBARUUIERESER.

#BCE FW1 320 IP. BOAREH

[FW1]interface GigabitEthernet0/0/1
[FW1-GigabitEthernet0/0/1] ip address 10.0.11.1 255.255.255.0
[FW1-GigabitEthernet0/0/1] quit

[FW1]interface GigabitEthernet0/0/2
[FW1-GigabitEthernet0/0/2] ip address 10.0.12.1 255.255.255.0
[FW1-GigabitEthernet0/0/2] quit

[FW1]ip route-static 0.0.0.0 0.0.0.0 10.0.12.2

#BcE FW1 ZOR1FEE ping IR

[FW1]interface GigabitEthernet0/0/1
[FW1-GigabitEthernet0/0/1] service-manage ping permit
[FW1-GigabitEthernet0/0/1] quit

[FW1]interface GigabitEthernet0/0/2
[FW1-GigabitEthernet0/0/2] service-manage ping permit
[FW1-GigabitEthernet0/0/2] quit

B K iSAYIE TR E FF/S service-manage, service-manage EEZOEMAITLZEERE, BRE
BFRRAtEzEOSEBEEAE (FIENEE ping. ssh. telnet. snmp EHR) o
GEO0/0/0 O FRINEREN, 1ZIEORE(EEE T service-manage ping permit.
service-manage ssh permit &<, EULEF BT IZIZOSIERGXIE ., (B TFHME
O, SHRERHXEELEBFRNZEOSEGEES, MRIEEXMACE service-manage @<,
fBian, WRAFLERIFAF Ping GE1/0/1 120, WIFETE GE1/0/1 #0_EACE service-manage
ping permit 45, EIRMNRAFLERIFAF SSH GE1/0/1 20, MFEEE service-manage ssh
permit,
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IR 2 B Local HEIE IR L 2 SRAEHN

BEOMAZIZSE,, REIE— N LERIEMN local_to:
iR B IP AMEUE(TPR!

BZ AR

AR SS AU EATIPR Bl

TEZE1 Local

SESFIF

—_

v wWN

#FEEOMAZIZEEH

[FW1]firewall zone dmz

[FW1-zone-dmz] description DMZ

[FW1-zone-dmz] add interface GigabitEthernet0/0/1
[FW1-zone-dmz] quit

[FW1]firewall zone untrust

[FW1-zone-untrust] description Untrust
[FW1-zone-untrust] add interface GigabitEthernet0/0/2
[FW1-zone-untrust] quit

#RIRZERIEMN local_to

[FW1]security-policy

[FW1-policy-security] rule name local_to
[FW1-policy-security-rule-local_to] source-zone local
[FW1-policy-security-rule-local_to] action permit

REER. B IP, BRZEE, RS, BABRTXESH any,

#i FW1 5 R1. R2 #ZO IP YA EE S

<FW1>ping -c 1 10.0.11.11
PING 10.0.11.11: 56 data bytes, press CTRL_C to break
Reply from 10.0.11.11: bytes=56 Sequence=1 ttl=255 time=40 ms

--- 10.0.11.11 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 40/40/40 ms

<FW1>ping -c 1 10.0.12.2
PING 10.0.12.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.2: bytes=56 Sequence=1 ttl=255 time=27 ms

--- 10.0.12.2 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 27/27/27 ms
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YAV

IR 3 FELEE NAT. NAT Server

BoE NAPT FBFFAMAF (R1) 519 Internet, EZE NAT Server 33 R1 fY FTP IRSMEIEIA

P

#ECE NAT Hbtibith, ECERFFRRFROMIIEER, SSIMAMItIIER

[FW1]nat address-group 1

[FW1-address-group-1] mode pat
[FW1-address-group-1] section 0 10.0.12.1 10.0.12.1
[FW1-address-group-1] quit

#ECEIR NAT 5RES, SCIIRARISEMERIGIE Internet BY Bt TR AR

[FW1]nat-policy

[FW1-policy-nat] rule name 1

[FW1-policy-nat-rule-1] source-zone dmz
[FW1-policy-nat-rule-1] destination-zone untrust
[FW1-policy-nat-rule-1] source-address 10.0.11.0 24
[FW1-policy-nat-rule-1] action source-nat address-group 1
[FW1-policy-nat-rule-1] quit

#ECE NAT Server I8g, CUEFHZSIRGY, BRES R1 AT FTP ARSS
[FW1]nat server policy_ftp protocol tcp global 10.0.12.1 ftp inside 10.0.11.11 ftp

#FFI3 FTP tMYAY NAT ALG IhgE

[FW1]firewall zone dmz
[FW1-zone-dmz] detect ftp
[FW1-zone-dmz] quit

[FW1]firewall interzone dmz untrust
[FW1-interzone-dmz-untrust] detect ftp
[FW1-interzone-dmz-untrust] quit

£ 4 FHLE DMZ. Untrust Xig2 [@f9% 25BN

BeEZ £ kA DMZtoUntrust, RItEHIFREIJS 10.0.11.0/24, sHEARF; EEZEREE

Untrust DMZ, R43iF R2 58 R1 3241A9 FTP IR .

#BEL2REEMN DMZtoUntrust

[FW1]security-policy

[FW1-policy-security] rule name DMZtoUntrust
[FW1-policy-security-rule-DMZtoUntrust] source-zone dmz
[FW1-policy-security-rule-DMZtoUntrust] destination-zone untrust
[FW1-policy-security-rule-DMZtoUntrust] source-address 10.0.11.0 24
[FW1-policy-security-rule-DMZtoUntrust] action permit
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#RIFEZ 2 RIEHMN Untrust_DMZ

[FW1]security-policy

[FW1-policy-security-rule] rule name Untrust DMZ
[FW1-policy-security-rule-Untrust_DMZ] source-zone untrust
[FW1-policy-security-rule-Untrust_DMZ] destination-zone dmz
[FW1-policy-security-rule-Untrust_DMZ] destination-address 10.0.11.11 24
[FW1-policy-security-rule-Untrust_DMZ] service ftp
[FW1-policy-security-rule-Untrust_DMZ] action permit

EEBARY P U IBRESROA RN, REIRERIHRICAILMETE NAT Server {22 SZAIBRY
[ ichil il =8

FIB5 BE FW1 2iF

£R1 k£ ping R2, BE FW1 SIEANEMAER.

#A R1 358 R2
<R1>ping -c 100 10.0.12.2
PING 10.0.12.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.12.2: bytes=56 Sequence=1 ttl=254 time=60 ms
Reply from 10.0.12.2: bytes=56 Sequence=2 tt|=254 time=60 ms

R1 BERELRT FW1 IEREIGIT R2, WA FW1 EEBRXSENFRER.

#BEE FW1 &iF

<FW1>display firewall session table verbose

2020-07-01 10:00:22.100
Current Total Sessions : 1
icmp VPN: public --> public 1D: c487f0653c0805017ce5efc5e84
Zone: Left: 00:00:20

Interface: GigabitEthernet0/0/2 NextHop: 10.0.12.2 MAC: 5489-98c8-4a33
<--packets: 80 bytes: 6,720 --> packets: 80 bytes: 6,720
-->10.0.12.2:2048 PolicyName: DMZtoUntrust

BEBR global IP /3 10.0.12.2 SIFIFMER, EREEEFIUEIIZSIENEZSES
@: M dmz E untrust, ZSIERIEIATE (TTL) 9 20s, #EWEIRSZAIIZEONA GigabitEthe
rnet0/0/1, &IEIRATEEO S GigabitEthernet0/0/2, —it7F7E 80 NMILEERZAIEHIR ,
—3t 6270Byte, AILABREIZSIELAHNZERIEHINZFRA: DMZtoUntrust,
BERTMESIEDEN AT ABRIZIRHT 7B e, & 1P10.0.11.11 #4257 10.0.12.1 (F
W1 B9 GEO/0/2 #EOthat )

I 6 WE NAT ALG TEid72

£ R1 EFFE FTP BRSS, R2 /BN FTP ZEFumiEid FW1 METHAHEIEE S R1 B9 FTP BRSS, 3
TS dir EESHSIER, WER FW1 B ASPF 2N{oAMEZ @IiEiy
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#R1 LS FTP IRSS

[R1]aaa

[R1-aaa] local-user ftp service-type ftp

[R1-aaa] local-user ftp password cipher ftp@123
[R1-aaa] local-user ftp privilege level 15
[R1-aaa] local-user ftp ftp-directory flash:
[R1-aaa] quit

[R1] ftp server permit interface all

[R1] ftp server enable

#R2 5[ R1 FFEAY FTP RS, iFEE@IT FW1 _ERRESAIEERIT 5]

<R2>ftp 10.0.12.1
Trying 10.0.12.17 ...
Press CTRL+K to abort

220 FTP service ready.
User(10.0.12.1:(none)):ftp

331 Password required for ftp.
Enter password:

R2 ATLAREINIET FW1 B9 NAT Server B&Ti5ia R1 FFEHY FTP IR .

#EE FW1 ILiEE

<FW1>display firewall session table verbose protocol tcp destination-port global 21
2020-07-01 10:08:32.300

Current Total Sessions : 1

ftp VPN: public --> public ID: c487f0653c081382bee5efc6046

Zone: untrust -->dmz TTL: 00:20:00 Left: 00:19:54

Recv Interface: GigabitEthernet1/0/2

Interface: GigabitEthernet1/0/1 NextHop: 10.0.11.11 MAC: 5489-98d9-4e30

<--packets: 11 bytes: 558 --> packets: 14 bytes: 598

PolicyName: Untrust. DMZ
TCP State: established

BILAEER FTP pYiEHBEERE

#1E R2 EATER< dir

[ftp]ldir
200 Portcommand okay.
150 Opening ASClIlmode data connectionfor *.

drwxrwxrwx 1 noone  nogroup 0 Aug07 2015 src
drwxrwxrwx 1 noone  nogroup 0 Jun 07 16:46pmdata
drwxrwxrwx 1 noone  nogroup 0 Jun 07 16:46dhcp
-rwxrwxrwx 1 noone  nogroup 603 Jun 07 18:12private-data.txt
drwxrwxrwx 1 noone  nogroup 0 Jun 07 17:01mplstpoam
-rwxrwxrwx 1 noone  nogroup 482 Jun 07 17:51vrpcfg.zip

226 Transfer complete.

BEtEER R1 RO 43R, ASEE(ERT FTP REREIBEE.
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#EIREE FW1 BI&iEE

<FW1>display firewall session table
2020-07-01 10:14:10.310

Current Total Sessions : 1

ftp  VPN: public --> public

KIBRZE FTP I=FlBERIE, ALEREERIE.

#BEE NAT ALG & hEAY Server-map EIRT

<FW1>display firewall server-map
2020-07-01 10:15:24.830
Current Total Server-map : 2

Type: ANY ->10.0.12.1:21[10.0.11.11:21], Zone:---, protocol:tcp
Vpn: public -> public
Type: , 10.0.11.11[10.0.12.1] -> ANY, Zone:---, protocol:tcp

Vpn: public -> public, counter: 1

FW1 _EEZ4%RL T FTP #iEEIERY Server-map XIR,
FEAEEEZEIEENR R2 BT dir it & (EMBENRE .

7.1.3 &I
R XIS ERGE local Z2 i EtXigRIB I 2T A?

714 BcES®E

R1 IFBHEE

#

sysname R1

#

FTP server enable

#

aaa
authentication-scheme default
authorization-scheme default
accounting-scheme default
domain default
domain default_admin
local-user ftp password cipher iA7kS$rR@T=H)H2[EINBK@O#
local-user ftp privilege level 15
local-user ftp ftp-directory flash:
local-user ftp service-type ftp
local-user admin password cipher BJB3#A}[;JZypQCee$t3@bJ#
local-user admin service-type http

#

interface GigabitEthernet0/0/3
ip address 10.0.11.11 255.255.255.0

#

ip route-static 0.0.0.0 0.0.0.0 10.0.11.1
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#
return

R2 IZEBEE

#
sysname R2
#
interface GigabitEthernet0/0/4
ip address 10.0.12.2 255.255.255.0
#
return

S1IRBELE

#

sysname S1

#

vlan batch 10 20

#

vlan 10
description DMZ

vlan 20

description Untrust

#

interface GigabitEthernet0/0/1
port link-type access
port default vlan 10

#

interface GigabitEthernet0/0/2
port link-type access
port default vlan 20

#

interface GigabitEthernet0/0/14
port link-type access
port default vlan 10

#

interface GigabitEthernet0/0/15
port link-type access
port default vlan 20

#

return

FW1 IREBEE

#

sysname FW1

#

interface GigabitEthernet0/0/1
undo shutdown
ip address 10.0.11.1 255.255.255.0
service-manage ping permit

#

interface GigabitEthernet0/0/2
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undo shutdown
ip address 10.0.12.1 255.255.255.0
service-manage ping permit
#
firewall zone local
set priority 100
#
firewall zone untrust
description Untrust
set priority 5
add interface GigabitEthernet0/0/2
#
firewall zone dmz
description DMZ
set priority 50
add interface GigabitEthernet0/0/1
detect ftp
#
firewall interzone dmz untrust
detect ftp
#
ip route-static 0.0.0.0 0.0.0.0 10.0.12.2
#

nat server policy_ftp protocol tcp global 10.0.12.1 ftp inside 10.0.11.11 ftp

#
nat address-group 1 0
mode pat
route enable
section 0 10.0.12.1 10.0.12.1
#
security-policy
rule name local_to
source-zone local
action permit
rule name DMZtoUntrust
source-zone dmz
destination-zone untrust
source-address 10.0.11.0 mask 255.255.255.0
action permit
rule name Untrust_ DMZ
source-zone untrust
destination-zone dmz
destination-address 10.0.11.11 mask 255.255.255.255
service ftp
action permit
#
nat-policy
rule name 1
source-zone dmz
destination-zone untrust
source-address 10.0.11.0 mask 255.255.255.0
action source-nat address-group 1
#
Return
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8.1 VRRP EftificE

8.1.1 SEIRT 4R

8.1.1.1 Z3B#fr
e SCI VRRP HYERE
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e LI VRRP 5 MSTP H9thEIT{E
e 5L BFD 5 VRRP RUB£GHECE
8.1.1.2 SLEGLAMI 1148

GE0/0/10 GE0/0/10

S1 S2

GE0/0/11

GE0/0/11

E]s-1 VRRP EfitficE

BEEEA B, M&EHEE VLAN10, 20, B4 VLAN FRZfZ2—40 VRRP, FAS
VLAN ID tBEIFIEUE{ES VRID, 4§ S1 BCE VLAN10 B9 VRRP Master, 45 S2 BBl
VLAN20 B9 VRRP Master,

BAFTE S1. S2. S3 _LZF=2 MSTP, GIZE Instance 1. 2, ¥ VLAN10 BREFEI MSTI 1.
VLAN20 BR53ZE) MSTI 2, 5 S1 BE&E 9 MSTI 1 B9EIRET. MSTI 2 BIRMDIREE, TS S2 BcE
79 MSTI 1 B9 MDIREF . MSTI 2 B9FEIRIF

VLANIF $ZOshHER 10.0.x.y/24, Hx 9 VRID S, y Fi8%HmS, VRIP (A
10.0.x.254/24.,
8.1.1.3 SCgiE=

RTLEIMMETTR, (EANESEIAFERS LR EEZE T VRRP, AT AT SCHIE
i HITHIERENGAESIE, TEES) VLAN h&IE—H VRRP, A TEHLEIRE, £
THEME R ERE MSTP, R MSTP R E H1B454 VRRP #1THME TIE.

8.1.2 SCIG(ESS
8.1.2.1 {55 B

1. BERE3cLEEIE VLAN, BLE MSTP, FBIgEE S1 3 MSTI 1 fUIRIE. MSTI 2 B9&1p
R#F, 18E S2 79 MSTI 1 FIZRDIRET. MSTI 2 BItRHE .

2. 1£S1. S2 6% VLANIF10. 20, ZBZ VRRP£H 10. 20, FrhiAE VRRP {ft5cek, (E18
S1 B%J9 VRRP 48 10 B9 Master €85, S2 B9 VRRP £H 20 A Master 1855 o

3. EPEBBMENAY BFD, 48 S1. S2 VLANIF Zjali&i@tt, 5 VRRP #1TEEE), SEI
VRRP RYHRIEIIER o

8.1.2.2 (I5EE

£ 1 MSTP EtficE
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FEFRE3CHEN LRI VLANT0, 20, EZE MSTP 15 hcip, FEIZEFNEHAISEA: Instance 1.
Instance 2, ¥& VLAN10 BR&9Z! Instance 1, ¥& VLAN20 BRE3Z! Instance 2, EATE SW1 1
%79 MSTIN B9EAREF . MSTI2 BIRMIREF, 18§ SW2 kA MSTI2 B9EREE. MSTIN B9&%1D
R

#RAPRLIPARERRED
i

#6l3Z VLAN
[S1]vlan batch 10 20

[S2]vlan batch 10 20

[S3]vlan batch 10 20

#EFTEEBIZOEEN Trunk 0, HUBXIR VLAN
&

#IE2L STP RV 9 MSTP
[S1]stp mode mstp

[S2]stp mode mstp

[S3]stp mode mstp

#BCE MSTP

[S1]stp region-configuration

[S1-mst-region] region-name hcip

[S1-mst-region] revision-level 1

[S1-mst-region] instance 1 vlan 10

[S1-mst-region] instance 2 vlan 20

[S1-mst-region] active region-configuration

Info: This operation may take a few seconds. Please wait for a moment...done.
[S1-mst-region] quit

[S2]stp region-configuration
[S2-mst-region] region-name hcip
[S2-mst-region] revision-level 1
[S2-mst-region] instance 1 vlan 10
[S2-mst-region] instance 2 vlan 20
[S2-mst-region] active region-configuration
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Info: This operation may take a few seconds. Please wait for a moment...done.
[S2-mst-region] quit

[S3]stp region-configuration

[S3-mst-region] region-name hcip

[S3-mst-region] revision-level 1

[S3-mst-region] instance 1 vlan 10

[S3-mst-region] instance 2 vlan 20

[S3-mst-region] active region-configuration

Info: This operation may take a few seconds. Please wait for a moment...done.
[S3-mst-region] quit

#1£ S1 48 MSTP SLHIF0 VLAN AIBRETRER

[S1]display stp region-configuration
Oper configuration
Format selector :0
Region name :hcip
Revision level )1

Instance  VLANs Mapped
0 1t09, 11to 19, 21 to 29, 31 to 39, 41 to 49, 51 to 59, 61 to
69, 71 to 79, 81 to 4094

#BCE SW1 9 MSTI1 9IREST. MSTI2 BIERMDIRET

[S1]stp instance 1 root primary
[S1]stp instance 2 root secondary

#BCE SW2 9 MSTI2 9IREF . MSTIT BIRMDIRES

[S2]stp instance 1 root secondary
[S2]stp instance 2 root primary

#1£ S1 £EFE MSTI BPIRSHIRITHEBRE
[S1]display stp instance 1 brief

MSTID Port Role STP State Protection
1 GigabitEthernet0/0/10 DESI FORWARDING NONE
1 GigabitEthernet0/0/11 DESI FORWARDING NONE
1 GigabitEthernet0/0/12 DESI FORWARDING NONE

S1 EFrBEEOREEREO, S1 8 MSTI BRI,

#1£ S2 LEE MSTI2 FPIRSHIZIHERRE
[S2]display stp instance 2 brief

MSTID Port Role STP State Protection
2 GigabitEthernet0/0/10 DESI FORWARDING NONE
2 GigabitEthernet0/0/11 DESI FORWARDING NONE

2 GigabitEthernet0/0/13 DESI FORWARDING NONE
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S2 EFraEOEREEREN, S2 73 MSTIT IR

LI 2 VRRP EitfieE

£ S1. S2 1981 VLANIF 10, 20, 9BUA0N VRRP £H 10, 20, FxhfcE VRRP i5cdk, (&

15 S1 B9 VLAN10 B9 VRRP Master. S2 #9 VLAN20 Ff9 VRRP Master,

#8132 VLANIF

[S1]interface Vlanif10

[S1-Vlanif10] ip address 10.0.10.1 255.255.255.0
[S1-Vlanif10] quit

[S1]interface Vlanif20

[S1-Vlanif20] ip address 10.0.20.1 255.255.255.0
[S1-Vlanif20] quit

[S2]interface Vlanif10

[S2-V1anif10] ip address 10.0.10.2 255.255.255.0
[S2-Vlanif10] quit

[S2]interface Vlanif20

[S2-Vl0anif20] ip address 10.0.20.2 255.255.255.0
[S2-Vlanif20] quit

#S1 _EFCE VRRP

[S1]interface Vlanif 10

[S1-Vlanif10] vrrp vrid 10 virtual-ip 10.0.10.254
[S1-Vlanif10] vrrp vrid 10 priority 120
[S1-Vlanif10] quit

[S1]interface Vlanif 20

[S1-Vlanif20] vrrp vrid 20 virtual-ip 10.0.20.254
[S1-Vlanif20] quit

EZE VLAN10 B9 VRRP {f£554% 79 120, VLAN20 {F3E2RIAHT 100,

#52 EFECE VRRP

[S2]interface Vlanif10

[S2-Vlanif10] vrrp vrid 10 virtual-ip 10.0.10.254
[S2-Vlanif10] quit

[S2]interface Vlanif20

[S2-Vlanif20] vrrp vrid 20 virtual-ip 10.0.20.254
[S2-Vlanif20] vrrp vrid 20 priority 120
[S2-Vlanif20] quit

F2E VLAN20 fY VRRP {£554% 55 120, VLAN10 {R52RIAR9 100,

#B5E VRRP AIRE

<S1>display vrrp brief
VRID State Interface Type Virtual IP
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10  Master Vlanif10 Normal 10.0.10.254
20  Backup Vlanif20 Normal 10.0.20.254

Total:2 Master:1 Backup:1 Non-active:0

[S2]display vrrp brief

VRID State Interface Type Virtual IP
10  Backup Vlanif10 Normal 10.0.10.254
20  Master Vlanif20 Normal 10.0.20.254

Total:2 Master:1 Backup:1 Non-active:0

VRRP BIRESECETHIER —E

I 3 IS VRRP 5 BFD BAEm#{TIRIE IR

f£ 51, S2 tAcE BFD SRS, 1M VLANIF #ZOZERVEE!E, 1§ VRRP 5 BFD BXzf),

24 BFD £1%IA7 Down B, 1550 VRRP Backup i&&ZHIM ALK o

#1£ S1 LBCE BFD &8

[S1]1bfd

[S1-bfd] quit

[S1]bfd vlanif10 bind peer-ip 10.0.10.2 interface Vlanif10
[S1-bfd-session-vlanif10] discriminator local 1
[S1-bfd-session-vlanif10] discriminator remote 2
[S1-bfd-session-vlanif10] min-tx-interval 100
[S1-bfd-session-vlanif10] min-rx-interval 100
[S1-bfd-session-vlanif10] commit
[S1-bfd-session-vlanif10] quit

[S1]bfd vlanif20 bind peer-ip 10.0.20.2 interface Vlanif20
[S1-bfd-session-vlanif20] discriminator local 11
[S1-bfd-session-vlanif20] discriminator remote 22
[S1-bfd-session-vlanif20] min-tx-interval 100
[S1-bfd-session-vlanif20] min-rx-interval 100
[S1-bfd-session-vlanif20] commit
[S1-bfd-session-vlanif20] quit

#1£ S2 FBCE BFD &1&

[S2]1bfd

[S2-bfd] quit

[S2]bfd vlanif10 bind peer-ip 10.0.10.1 interface Vlanif10
[S2-bfd-session-vlanif10] discriminator local 2
[S2-bfd-session-vlanif10] discriminator remote 1
[S2-bfd-session-vlanif10] min-tx-interval 100
[S2-bfd-session-vlanif10] min-rx-interval 100
[S2-bfd-session-vlanif10] commit
[S2-bfd-session-vlanif10] quit

[S2]bfd vlanif20 bind peer-ip 10.0.20.1 interface Vlanif20
[S2-bfd-session-vlanif20] discriminator local 22
[S2-bfd-session-vlanif20] discriminator remote 11
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[S2-bfd-session-vlanif20] min-tx-interval 100
[S2-bfd-session-vlanif20] min-rx-interval 100
[S2-bfd-session-vlanif20] commit
[S2-bfd-session-vlanif20] quit
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#1GE BFD £iFIRE
[S1]display bfd session all
Local Remote PeerlpAddr State Type InterfaceName
1 2 10.0.10.2 S_IP_IF Vlanif10
11 22 10.0.20.2 S_IP_IF Vlanif20

Total UP/DOWN Session Number : 2/0

[S2]display bfd session all

Local Remote PeerlpAddr State Type InterfaceName
2 1 10.0.10.1 S_IP_IF Vlanif10
22 11 10.0.20.1 S_IP_IF Vlanif20

Total UP/DOWN Session Number : 2/0
IlEAT S1. S2 & BFD £iEIRZESEBH Ups

#BicE& VRRP 5 BFD BXzh

[S1]interface Vlanif20
[S1-Vlanif20] vrrp vrid 20 track bfd-session 11 increased 30
[S1-Vlanif20] quit

[S2]interface Vlanif10
[S2-Vlanif10] vrrp vrid 10 track bfd-session 2 increased 30
[S2-Vlanif10] quit

FE, UAbAY bfd-session S97MtAY BFD discriminator, RFEZETE Backup JASAYEO LA
EEXz5), BFD =i& Down RHBHNAHEAY VRRP (554K o

#XA S1_EPTEIEO, RIS

[S1]interface GigabitEthernet0/0/10
[S1-GigabitEthernet0/0/10] shutdown
[S1-GigabitEthernet0/0/10] quit
[S1]interface GigabitEthernet0/0/11
[S1-GigabitEthernet0/0/11] shutdown
[S1-GigabitEthernet0/0/11] quit
[S1]interface GigabitEthernet0/0/12
[S1-GigabitEthernet0/0/12] shutdown
[S1-GigabitEthernet0/0/12] quit

#1£ S2 £&E BFD S1FKE
<S2>display bfd session all
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Local Remote PeerlpAddr State Type InterfaceName
2 1 10.0.10.1 S_IP_IF Vlanif10
22 11 10.0.20.1 S_IP_IF Vlanif20

Total UP/DOWN Session Number : 0/2
LEATE BFD 1RSI 5359 Down,

#1£ S2 EE VRRP HIRTE
<S2>display vrrp brief

VRID State Interface Type Virtual IP
10 Master Vlanif10 Normal 10.0.10.254
20 Master Vlanif20 Normal  10.0.20.254

Total:2 Master:2 Backup:0 Non-active:0
VRRP £H 10, 20 A9 Master IttAFERRZ S2.

#1E S2 FEE VRRP ARSI BESHIEE

[S2]display vrrp
Vl0anif10 | Virtual Router 10
State : Master
Virtual IP : 10.0.10.254
Master IP : 10.0.10.2
PriorityRun : 130
PriorityConfig : 100

Preempt : YES Delay Time:0s
TimerRun:1s

TimerConfig : 1 s

Auth type : NONE

Virtual MAC : 0000-5e00-010a
Check TTL : YES

Config type : normal-vrrp

Create time : 2020-06-05 11:01:54 UTC-08:00
Last change time : 2020-06-05 11:31:15 UTC-08:00

Vl0anif20 | Virtual Router 20
State : Master
Virtual IP : 10.0.20.254
Master IP : 10.0.20.2
PriorityRun : 120
PriorityConfig : 120
MasterPriority : 120
Preempt : YES Delay Time:0s
TimerRun: 1s
TimerConfig : 1 s
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Auth type : NONE

Virtual MAC : 0000-5e00-0114

Check TTL : YES

Config type : normal-vrrp

Create time : 2020-06-05 11:01:54 UTC-08:00

Last change time : 2020-06-05 11:01:55 UTC-08:00

VRRP 48 10 AYE5c4kItbAd 79 130, BFD &iE¥AZ8 Down, BFD %5 VRRP £H 10 BULSCRIETF
T 30,

8.1.3 EHEEn
EHABRT, 18851289 VRRP K357 2557

8.1.4 fcES®E

S1IRBEE

#

sysname S1

#

vlan batch 10 20

#

stp instance 1 root primary

stp instance 2 root secondary

#

stp region-configuration
region-name hcip
revision-level 1
instance 1 vlan 10
instance 2 vlan 20
active region-configuration

#

bfd

#

interface Vlanif10
ip address 10.0.10.1 255.255.255.0
vrrp vrid 10 virtual-ip 10.0.10.254
vrrp vrid 10 priority 120

#

interface Vlanif20
ip address 10.0.20.1 255.255.255.0
vrrp vrid 20 virtual-ip 10.0.20.254
vrrp vrid 20 track bfd-session 11 increased 30

#

interface GigabitEthernet0/0/10
shutdown
port link-type trunk
port trunk allow-pass vlan 10 20

#

interface GigabitEthernet0/0/11
shutdown
port link-type trunk
port trunk allow-pass vlan 10 20
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#

interface GigabitEthernet0/0/12
shutdown
port link-type trunk
port trunk allow-pass vlan 10 20

#

bfd vlanif10 bind peer-ip 10.0.10.2 interface Vlanif10
discriminator local 1
discriminator remote 2
min-tx-interval 100
min-rx-interval 100
commit

#

bfd vlanif20 bind peer-ip 10.0.20.2 interface Vlanif20
discriminator local 11
discriminator remote 22
min-tx-interval 100
min-rx-interval 100
commit

#

return

S2 IRBELE

#

sysname S2

#

vlan batch 10 20

#

stp instance 1 root secondary

stp instance 2 root primary

#

stp region-configuration
region-name hcip
revision-level 1
instance 1 vlan 10
instance 2 vlan 20
active region-configuration

#

bfd

#

interface Vlanif10
ip address 10.0.10.2 255.255.255.0
vrrp vrid 10 virtual-ip 10.0.10.254
vrrp vrid 10 track bfd-session 2 increased 30

#

interface Vlanif20
ip address 10.0.20.2 255.255.255.0
vrrp vrid 20 virtual-ip 10.0.20.254
vrrp vrid 20 priority 120

#

interface GigabitEthernet0/0/10
port link-type trunk
port trunk allow-pass vlan 10 20

#
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interface GigabitEthernet0/0/11
port link-type trunk
port trunk allow-pass vlan 10 20

#

interface GigabitEthernet0/0/13
port link-type trunk
port trunk allow-pass vlan 10 20

#

bfd vlanif10 bind peer-ip 10.0.10.1 interface Vlanif10
discriminator local 2
discriminator remote 1
min-tx-interval 100
min-rx-interval 100
commit

#

bfd vlanif20 bind peer-ip 10.0.20.1 interface Vlanif20
discriminator local 22
discriminator remote 11
min-tx-interval 100
min-rx-interval 100
commit

#

return

S3 IRBEE

#
sysname S3
#
vlan batch 10 20
#
stp region-configuration
region-name hcip
revision-level 1
instance 1 vlan 10
instance 2 vlan 20
active region-configuration
#
interface GigabitEthernet0/0/1
port link-type trunk
port trunk allow-pass vlan 10 20
#
interface GigabitEthernet0/0/2
port link-type trunk
port trunk allow-pass vlan 10 20
#
return
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DHCP 3Ci%

9.1 DHCP Relay i 5

9.1.1 SLIGN 4R

9.1.1.1 Z38%r
o SCINERE DHCP Relay 1HRiHENZASTREY IP Htit
e LY DHCP 38SHblt 4P e &
e 9347 DHCP Relay K9 debug 158

9.1.1.2 SLIGLAMI/ 4R

C=2gA GE0/0/3 GE0/0/3 (@R GE0/0/1 GE0/0/12

S4 S3 S1

E]9-1 DHCP Relay &

S4 Bl VLANIF10, 20, 30 #&#l DHCP Client, S3 {EJ9 DHCP Relay i&%, S1 {£J9 DHCP
Server, £ S1 EEEEL Bttt A S4 B9=1 VLANIF S Ectbit .
S3. S4 Z[aR9EORCE S Trunk &=, K08 VLAN10. 20. 30, S1. S3 Zi@pvEOfE N
Access &z, PVID 8&} 40,

9.1.1.3 LIHE=
TRATHNINEZSIER, HTASTMNEENHERS, FHFESISEHIIEE, FAEE
581% DHCP Server,

03 AR, S1 i DHCP Server, S4 9 DHCP Client, S3 {EAR N MERHIME, HF DHCP
Discover 2 BIRX A BEEEIgHzE, FLLERE DHCP Relay E1EKIRIM S3 &iXF S1,

EIRTEHRT4ERY Client, SNARSSEE. FTEDWE:, E>k DHCP HECEIERI IP Hbht,
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9.1.2 5@5@1}%
9.1.2.1 {(F3 Bk
1. EBE3ETLEIEE VAN, REREOAXYMAVEL, KIBHERNE VLAN,
BoE DHCP Server, Sttt hRigoEcttbit, FERSEIEERSSSECHbE
BcE DHCP Relay iﬁ%, RO TECE DHCP Relay Fr{CHERY DHCP Server IP ftbiit
#£ DHCP Client =FF/5i8id DHCP 3REXtEE o
5. @i debug W1ZR DHCP Relay i&#& ik DHCP B3 H93 12 .

0.1.2.2 F3
SEIR | EAEE

FE=E3H L EIFEMEMAY VLAN, VLANIF, BtEZEOMIBIIMNAY VLAN, VLANIF #EiEA
10.0.x.y/24, B x 73 VLAN ID, y 9ig&%wS, S4 LAY VLANIF EAREEECE ML,

A W

#8# VLAN
[S1]vlan 40

[S3]vlan batch 10 20 30 40

[S4]vlan batch 10 20 30

#ECEZOMBEHEMNAY VLAN

[S4]interface GigabitEthernet0/0/3

[S4-GigabitEthernet0/0/3] port link-type trunk
[S4-GigabitEthernet0/0/3] port trunk allow-pass vlan 10 20 30
[S4-GigabitEthernet0/0/3] quit

[S3]interface GigabitEthernet0/0/1

[S3-GigabitEthernet0/0/1] port link-type access
[S3-GigabitEthernet0/0/1] port default vlan 40
[S3-GigabitEthernet0/0/1] quit

[S3]interface GigabitEthernet0/0/3

[S3-GigabitEthernet0/0/3] port link-type trunk
[S3-GigabitEthernet0/0/3] port trunk allow-pass vlan 10 20 30
[S3-GigabitEthernet0/0/3] quit

[S1]interface GigabitEthernet0/0/12
[S1-GigabitEthernet0/0/12] port link-type access
[S1-GigabitEthernet0/0/12] port default vlan 40
[S1-GigabitEthernet0/0/12] quit

#VLANIF &

[S4]interface Vlanif 10
[S4-Vlanif10] quit
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[S4]interface Vlanif 20
[S4-Vlanif20] quit
[S4]interface Vlanif 30
[S4-Vlanif30] quit

[S3]interface Vlanif 10

[S3-Vlanif10] ip address 10.0.10.3 24
[S3-Vlanif10] quit

[S3]interface Vlanif 20

[S3-Vlanif20] ip address 10.0.20.3 24
[S3-Vlanif20] quit

[S3]interface Vlanif 30

[S3-Vlanif30] ip address 10.0.30.3 24
[S3-Vlanif30] quit

[S3]interface Vlanif 40

[S3-Vlanif40] ip address 10.0.40.3 24
[S3-Vlanif40] quit

[S1]interface Vlanif 40
[S1-Vlanif40] ip address 10.0.40.1 24
[S1-Vlanif40] quit

#4892 S1. S3 Z[8HY VLANIF40 EOEEE

[S1]ping -c 1 10.0.40.3

PING 10.0.40.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.40.3: bytes=56 Sequence=1 ttl=255 time=60 ms

--- 10.0.40.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss

round-trip min/avg/max = 60/60/60 ms
DHCP Server 5 DHCP Relay Z|@8EBIEEBIS .

LI 2 DHCP Server B8

F/S DHCP fRSS, EcESBitlbt, FERT A S4 EAY VLANIF30 S BEcEss IP bk,

#FFi2 DHCP RS
[S1]1dhcp enable

#RUEEHEIE Y VLANT0, AT S4 AY VLANIF10 4Bttt

[S1]ip pool vlan10

[S1-ip-pool-vlan10] gateway-list 10.0.10.3
[S1-ip-pool-vlan10] network 10.0.10.0 mask 255.255.255.0

[S1-ip-pool-vlan10] dns-list 10.0.10.3
[S1-ip-pool-vlan10] quit
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#RUFEEMBIEH VLAN20, FTF45 S4 B9 VLANIF20 S Bttt

[S1]ip pool vlan20

[S1-ip-pool-vlan20] gateway-list 10.0.20.3
[S1-ip-pool-vlan20] network 10.0.20.0 mask 255.255.255.0
[S1-ip-pool-vlan20] dns-list 10.0.20.3

[S1-ip-pool-vlan20] quit

#BIgEHEE VLAN30, TS S4 B9 VLANIF30 4 Eittbiit

[S1]ip pool vlan30

[S1-ip-pool-vlan30] gateway-list 10.0.30.3
[S1-ip-pool-vlan30] network 10.0.30.0 mask 255.255.255.0
[S1-ip-pool-vlan30] dns-list 10.0.30.3

[S1-ip-pool-vlan30] quit

#BZE S4 B9 VLANIF30 B9 MAC ittt

[S4]display interface Vlanif 30

Vl0anif30 current state : UP

Line protocol current state : DOWN

Description:

Route Port,The Maximum Transmit Unit is 1500
Internet protocol processing : disabled

IP Sending Frames' Format is PKTFMT_ETHNT_2, Hardware address is

Current system time: 2020-06-05 16:51:20-08:00
Input bandwidth utilization : --
Output bandwidth utilization : --

SERR MAC #BIELASEISIMEIR B S0 o

#7£ S1 £ 5S4 B9 VLANIF30 e EiaStthib o

[S1]ip pool vlan30
[S1-ip-pool-vlan30] static-bind ip-address 10.0.30.2 mac-address

FESFEERE IP #uik 10.0.30.2,

#1E VLANIF40 $zZ[1 T8 DHCP Server

[S1]interface Vlanif 40
[S1-Vlanif40] dhcp select global

#BE P HhE EER
[S1]display ip pool name vlan10

Pool-name :vlan10
Pool-No :0
Lease : 1 Days 0 Hours 0 Minutes

Domain-name -

DNS-serverO :10.0.10.3

NBNS-server0 : -

Netbios-type : -

Position : Local Status : Unlocked



HUAWEI

HCIP-Datacom-Core Technology SE3& 3

5523411

Gateway-0
Mask
VPN instance

:10.0.10.3
: 255.255.255.0

Start End Total Used Idle(Expired) Conflict Disable
10.0.10.1 10.0.10.254 253 0 253(0) 0 0
[S1]display ip pool name vlan20
Pool-name :vlan20
Pool-No 01
Lease : 1 Days 0 Hours 0 Minutes
Domain-name -
DNS-serverQ :10.0.20.3
NBNS-serverQ -
Netbios-type : -
Position : Local Status : Unlocked
Gateway-0 :10.0.20.3
Mask : 255.255.255.0
VPN instance : --
Start End Total Used Idle(Expired) Conflict Disable
10.0.20.1 10.0.20.254 253 0 253(0) 0 0
[S1]display ip pool name vlan30
Pool-name :vlan30
Pool-No 12
Lease : 1 Days 0 Hours 0 Minutes
Domain-name -
DNS-serverQ :10.0.30.3
NBNS-serverQ : -
Netbios-type : -
Position : Local Status : Unlocked
Gateway-0 :10.0.30.3
Mask : 255.255.255.0
VPN instance : --
Start End Total Used Idle(Expired) Conflict Disable
10.0.30.1 10.0.30.254 253 0 0

et vian30 B&EFE—1"Used "tttk , iZitblit JoE85 o BeAItE

#ECERITEAR P MERRIESH

[S1]ip route-static 10.0.10.0 24 10.0.40.3
[S1]ip route-static 10.0.20.0 24 10.0.40.3
[S1]ip route-static 10.0.30.0 24 10.0.40.3

DHCP Relay i2#&#2 U DHCP Client B9 DHCP iR Z /5, (SR IP Hbhitrhakz= FimaY

DHCP B3, BEUFEE(FiIFEO IP 5 DHCP Server Z[@R9EE M .
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#1647 DHCP Server 5 DHCP Relay #0Z/@R5EE 4

<S1>ping -c 1 10.0.10.3
PING 10.0.10.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.10.3: bytes=56 Sequence=1 ttl=255 time=50 ms

--- 10.0.10.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 50/50/50 ms

<S1>ping -c 1 10.0.20.3
PING 10.0.20.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.20.3: bytes=56 Sequence=1 ttl=255 time=40 ms

--- 10.0.20.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 40/40/40 ms

<S1>ping -c 1 10.0.30.3
PING 10.0.30.3: 56 data bytes, press CTRL_C to break
Reply from 10.0.30.3: bytes=56 Sequence=1 ttl=255 time=30 ms

--- 10.0.30.3 ping statistics ---
1 packet(s) transmitted
1 packet(s) received
0.00% packet loss
round-trip min/avg/max = 30/30/30 ms

518 3 DHCP Relay f2 &

£ S3 L 52R% DHCP Relay 18¥*E2E

#FFi2 DHCP RS
[S3]1dhcp enable

#7E12 0 LF2E DHCP Relay, #§%E DHCP Server

[S3]interface Vlanif10

[S3-Vlanif10] dhcp select relay
[S3-Vlanif10] dhcp relay server-ip 10.0.40.1
[S3-Vlanif10] quit

[S3]interface Vlanif20

[S3-Vlanif20] dhcp select relay
[S3-Vlanif20] dhcp relay server-ip 10.0.40.1
[S3-Vlanif20] quit

[S3]interface Vlanif30

[S3-Vlanif30] dhcp select relay
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[S3-Vlanif30] dhcp relay server-ip 10.0.40.1
[S3-Vlanif30] quit

#1657 DHCP Relay Bt&%

[S3]1display dhcp relay all

DHCP relay agent running information of interface Vlanif10 :
Server IP address [01] : 10.0.40.1

Gateway address in use : 10.0.10.3

DHCP relay agent running information of interface Vlanif20 :
Server IP address [01] : 10.0.40.1
Gateway address in use : 10.0.20.3

DHCP relay agent running information of interface Vlanif30 :
Server IP address [01] : 10.0.40.1
Gateway address in use : 10.0.30.3

LI 4 DHCP Client B2&

£ S4 EAcE VLANIF10. 20, 30 #Z[i&@id DHCP 3XEY IP kit

#FF/S DHCP RS
[S4]ldhcp enable

#FFEEEO @IS DHCP $RE bt

[S4]interface Vlanif10
[S4-Vlanif10] ip address dhcp-alloc
[S4-Vlanif10] quit

[S4]interface Vlanif20
[S4-Vlanif20] ip address dhcp-alloc
[S4-Vlanif20] quit

[S4]interface Vlanif30
[S4-Vlanif30] ip address dhcp-alloc
[S4-Vlanif30] quit

#BEEFZNED P HBUEBRENER

<S4>display interface Vlanif 10

Vl0anif10 current state : UP

Line protocol current state : UP

Last line protocol up time : 2020-06-05 17:37:57 UTC-08:00
Description:

Route Port,The Maximum Transmit Unit is 1500

[S4]display interface Vlanif 20
Vl0anif20 current state : UP
Line protocol current state : UP
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Last line protocol up time : 2020-06-05 17:41:23 UTC-08:00
Description:
Route Port,The Maximum Transmit Unit is 1500

[S4]display interface Vlanif 30

Vl0anif30 current state : UP

Line protocol current state : UP

Last line protocol up time : 2020-06-05 17:43:22 UTC-08:00
Description:

Route Port,The Maximum Transmit Unit is 1500

EOS&@E1T DHCP 3£EXE! IP #tit, F£H VLANIF30 gttt fogass FEeadtttit : 10.0.30.2,

IR 5 WE DHCP Relay ig72

£ S3 tEFF/F debugging dhcp relay info. debugging dhcp relay packet, ffif& S4
VLANIF30 T~ DHCP sREUtEHERYECE, Z/REHECE, M debug HILER

#1£ S3 _EFF/F debug

<S3>debugging dhcp relay info
<S3>debugging dhcp relay packet
<S3>terminal debugging

Info: Current terminal debugging is on.
<S3>terminal monitor

Info: Current terminal monitor is on.

#1HB& S4 VLANIF30 EO FEE

[S4]interface Vlanif 30
[S4-Vlanif30] undo ip address dhcp-alloc

#S3 I debug #@iH{EE

Jun 52020 18:41:41.510.1-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]: message from
interface Vlanif30.

Jun 52020 18:41:41.510.2-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]: vpnid:0

Jun 52020 18:41:41.510.3-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:msgtype:BOOT-REQUEST dhcp
msgtype:DHCP RELEASE bflag:uc chaddr:4c1f-cc49-4c7c ciaddr:10.0.30.2 reqip:0.0.0.0 giaddr:0.0.0.0
serverid:10.0.40.1

Jun 52020 18:41:41.510.4-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:Select 10.0.30.3 as giaddr.

Jun 52020 18:41:41.510.5-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]:

S3 M VLANIF30 IZlI'T DHCP Release #z3Z, HJE IP 5 10.0.30.2, HAYIP 9 10.0.40.1, H
& giaddr FE&{EJ9 0.0.0.0, S3¥EiZ=FEHHEF TN 10.0.30.3 Zf5 (VLANIF30 #00 IP ) &iXL4
Y DHCP Server,
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#EHMECE S4 VLANIF30 O TEE

[S4]interface Vlanif 30
[S4-Vlanif30] ip address dhcp-alloc

# S3 I debug HiH(EE

Jun 52020 18:38:42.600.1-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]:Receives DHCP DISCOVER message
from interface Vlanif30.

Jun 52020 18:38:42.600.2-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:

vpnid:0

Jun 52020 18:38:42.600.3-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:msgtype:BOOT-REQUEST dhcp
msgtype:DHCP DISCOVER bflag:uc chaddr:4c1f-cc49-4c7c ciaddr:0.0.0.0 reqip:0.0.0.0 giaddr:0.0.0.0
serverid:0.0.0.0

Jun 52020 18:38:42.600.4-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:

Jun 52020 18:38:42.600.5-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]:

S3 FISK B Client B9 DHCP Discover, & IP 5 0.0.0.0, BHAYJIP 9 255.255.255.255, S31&
78 giaddr FEEF 10.0.30.3 Z/5, HIRPIBIEALA T DHCP Server 10.0.40.1, WHATHRSZ
iE IP 79 10.0.30.3,

Jun 52020 18:38:42.610.1-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]: message from
interface Vlanif40.
Jun 52020 18:38:42.610.2-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]: vpnid:0

Jun 52020 18:38:42.610.3-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:msgtype:BOOT-REPLY dhcp
msgtype:DHCP OFFER bflag:uc chaddr:4c1f-cc49-4c7c ciaddr:0.0.0.0 reqip:0.0.0.0 giaddr:10.0.30.3

Jun 52020 18:38:42.610.4-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]:
(Chaddr=4c1f-cc49-4c7c, Ciaddr=10.0.30.2)

S3 IKFskE DHCP Server B9 DHCP Offer, & IP 73 10.0.40.1, BAYJIP J910.0.30.3, Hrhi&
HEETS T DHCP Server ID ( DHCP Option 54 ) , S3 Z[Ei$RSC BB &1%45 Client,

Jun 52020 18:38:42.650.1-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]: message
from interface Vlanif30.

Jun 52020 18:38:42.650.2-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:

vpnid:0

Jun 52020 18:38:42.650.3-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:msgtype:BOOT-REQUEST dhcp
msgtype:DHCP REQUEST bflag:uc chaddr:4c1f-cc49-4c7c ciaddr:0.0.0.0 reqip:10.0.30.2 giaddr:0.0.0.0
serverid:10.0.40.1

Jun 52020 18:38:42.650.4-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:

Jun 52020 18:38:42.650.5-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]:

S3 2Nk 8 Client B9 DHCP Request, i%Z Request S #&HR3, S3 MSISIRSUHER BB A=
25 DHCP Server,

Jun 52020 18:38:42.660.1-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]: message from
interface Vlanif40.
Jun 52020 18:38:42.660.2-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]: vpnid:0



S

Sui,
HUAWEI HCIP-Datacom-Core Technology S£3%3-if} 2823901

Jun 52020 18:38:42.660.3-08:00 S3 DHCP/7/DEBUG:[dhcpr-info]:msgtype:BOOT-REPLY dhcp
msgtype:DHCP ACK bflag:uc chaddr:4c1f-cc49-4c7c¢ ciaddr:0.0.0.0 reqip:0.0.0.0 giaddr:10.0.30.3
serverid:10.0.40.1

Jun 52020 18:38:42.660.4-08:00 S3 DHCP/7/DEBUG:[dhcpr-pkt]: t.
(Chaddr=4c1f-cc49-4c7c, Ciaddr=10.0.30.2)

S3 ZI5k 8 DHCP Server B9 DHCP ACK, & IP 79 10.0.40.1, BH IP 53 10.0.30.3, S3 2/
IEIRSCERIB RIS Client, ZEIEE/ DHCP FraREUthHIFRLE,

0.1.3 EHZgn

DHCP Server {252 EH DHCP Relay F4#f9 DHCP IR 2[5, RNMoliEiRitbhitit?

0.14 FcES®E

S1IRBEE

#
sysname S1
#
vlan batch 40
#
dhcp enable
#
ip pool vlan10
gateway-list 10.0.10.3
network 10.0.10.0 mask 255.255.255.0
dns-list 10.0.10.3
#
ip pool vlan20
gateway-list 10.0.20.3
network 10.0.20.0 mask 255.255.255.0
dns-list 10.0.20.3
#
ip pool vlan30
gateway-list 10.0.30.3
network 10.0.30.0 mask 255.255.255.0
static-bind ip-address 10.0.30.2 mac-address 4c1f-cc49-4c7c
dns-list 10.0.30.3
#
interface Vlanif40
ip address 10.0.40.1 255.255.255.0
dhcp select global
#
interface GigabitEthernet0/0/12
port link-type access
port default vlan 40
#
ip route-static 10.0.10.0 255.255.255.0 10.0.40.3
ip route-static 10.0.20.0 255.255.255.0 10.0.40.3
ip route-static 10.0.30.0 255.255.255.0 10.0.40.3
#
return
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S3IRBELE

#
syshname S3
#
vlan batch 10 20 30 40
#
dhcp enable
#
interface Vlanif10
ip address 10.0.10.3 255.255.255.0
dhcp select relay
dhcp relay server-ip 10.0.40.1
#
interface Vlanif20
ip address 10.0.20.3 255.255.255.0
dhcp select relay
dhcp relay server-ip 10.0.40.1
#
interface Vlanif30
ip address 10.0.30.3 255.255.255.0
dhcp select relay
dhcp relay server-ip 10.0.40.1
#
interface Vlanif40
ip address 10.0.40.3 255.255.255.0
#
interface GigabitEthernet0/0/1
port link-type access
port default vlan 40
#
interface GigabitEthernet0/0/3
port link-type trunk
port trunk allow-pass vlan 10 20 30
#
user-interface con 0
user-interface vty 0 4
#
return

S4IRERE

#
sysname S4
#
vlan batch 10 20 30
#
dhcp enable
#
interface Vlanif10
ip address dhcp-alloc
#
interface Vlanif20
ip address dhcp-alloc
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#
interface Vlanif30
ip address dhcp-alloc
#
interface GigabitEthernet0/0/3
port link-type trunk
port trunk allow-pass vlan 10 20 30
#
Return

0 wian sz

10.1 XBY WLAN 2EM AC [BliEiFF

10.1.1 SCRG /4R

10.1.1.1 =3 B%r
o LB EECEEMASIL AC B=FEEF
o |HEAZHM AP LAMIBCETSIE
e #EHE WLAN BLEREARRIE
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10.1.1.2 SEIGZHM /48

AC1 (S1) AC2 (S2)

GE0/0/1
53 GE0/0/3  GE0/0/3 s4
GE0/0/4 GE0/0/4
GE0/0/1 GE0/0/1
AP1 AP2

]10-1 WLAN XEUHERM AC (8IS

BEEEAIEFR, AP ACT 0, AP2 i AC2 4985, FE AP ERAEIEEAE
™o
S4 IR EiBE AP2 IETE. WSBIRY, S3{EH AP BIERE. USRS,
S3 FF/2 DHCP iR$3 9 AP1. AP2 HECEIEMNE . A& LRinHECSSHENE, AP 1Eid DHCP
HR32HAY Option 43 $XEX AC it ,

10.1.1.3 SLIeE=
NBET K TEERIFEANTER, W RIPEFIE—H AP, ZHIRY ACT HE AP HEER
FAT EIR, ALERW—EFHHIAC (AC2) , AEMEIREFEM AP, BT A TIRERAFH
(FFALE, EERE AC EENE, [FRFEARR AC HEHI AP B Xis > a8 st SRRt
BREF BRI

10.1.1.4 HuEML
BEIR mESH

AP S VLAN VLAN10. 20
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STA MI'$3 VLAN VLAN11. 21
S3 {EJ9 DHCP RS589 AP 2 E¢ IP bk
DHCP fR5328

S3 {EJ9 DHCP fR552879 STA L IP Bk

AP B3 IP ttiilFith

10.0.10.0/24. 10.0.20.0/24

STA B IP #tufitith

10.0.11.0/24. 10.0.21.0/24

AC HYiERZ O IP Hitik

VLANIF100 (10.0.100.254 ) . VLANIF200 ( 10.0.200.254 )

AP H

ZFR: ap-groupl. ap-group2

S|t : VAP #&#R departX

I EIRIER

BAFR: default

E=RS: +E (CN)

SSID &

ZFR: departX

SSID ZFR: roam

L ERER

BFR: departX

L& WPA-WPA2+PSK+AES

278 huaweil123

VAP 15t

BZFR: departX

iR BEER

IS5 VLAN: VLAN11, 21

5|Ft&ER: SSID 184k departX. ZE1&HR departX

210-1 X8 WLAN £HR AC [E1EiH%
DepartX 9 X {£F AC %S, BJ AC1 k9 depart1. AC2 tA depart2,
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10.1.2 SCEG{ESE
10.1.2.1 {FEEIR

1. KREARSLIPARERRIZED, FEHEAY POE HEEINEE,

2. ECEBZLMBXINEE: S3{EN AP EIEBRE. TERIKWSESREAIME, ACT. AC2 EHH
VLANIF 5 S3 B9 VLANIF 7= E&(=,

3. ECE ACT BRI WLAN LSS, it APT H£,
4. BgE AC2 Y WLAN W53, ik AP2 2%,
5. EACI. AC2 tECEiEiF4H, LI AC [Eli&ih7o
10.1.22 {(FBZELE
TR 1 REEAERS
REA

#
&

#RAPLIPARERED
i

#FFIS S3. S4 i&#Z AP #Z[RY POE {HE3IRE

[S3]interface GigabitEthernet 0/0/4
[S3-GigabitEthernet0/0/4] poe enable

[S4]interface GigabitEthernet 0/0/4
[S4-GigabitEthernet0/0/4] poe enable

poe enabledn < FR(EREREZIAIPOETNRE . HIXCMENENEOTHEZHE (PD) REH, &
B EOAEO TERIPDIREME . REBIRT, EOPOEIIREETEREIRT . Bttt
1TIban A, SEFRAME R LARHAT o

LR 2 BHEUMERS
IZRBRNINIECE N . AC OB LMIMEECE

#BFE S3. S4. ACT. AC2 LEIZ VLAN, FSEOKSDEIRINAT VLAN

[S3]vlan batch 10 11 20 21 100 200

[S3]interface GigabitEthernet0/0/1
[S3-GigabitEthernet0/0/1] port link-type trunk
[S3-GigabitEthernet0/0/1] port trunk allow-pass vlan 100
[S3-GigabitEthernet0/0/1] quit

[S3]interface GigabitEthernet0/0/2
[S3-GigabitEthernet0/0/2] port link-type trunk
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[S3-GigabitEthernet0/0/2] port trunk allow-pass vlan 200
[S3-GigabitEthernet0/0/2] quit

[S3]interface GigabitEthernet0/0/3

[S3-GigabitEthernet0/0/3] port link-type trunk
[S3-GigabitEthernet0/0/3] port trunk allow-pass vlan 20 to 21
[S3-GigabitEthernet0/0/3] quit

[S3]interface GigabitEthernet0/0/4

[S3-GigabitEthernet0/0/4] port link-type trunk
[S3-GigabitEthernet0/0/4] port trunk pvid vlan 10
[S3-GigabitEthernet0/0/4] port trunk allow-pass vlan 10 to 11
[S3-GigabitEthernet0/0/4] quit

S3 &= AP {UIE PVID ;T2 B0 VLAN10, & S4 fUIZEOEERGE AP2 A9VSS VLAN

18 VLAN,

[S4]vlan batch 20 21

Info: This operation may take a few seconds. Please wait for a moment...done.
[S4]interface GigabitEthernet0/0/3

[S4-GigabitEthernet0/0/3] port link-type trunk
[S4-GigabitEthernet0/0/3] port trunk allow-pass vlan 20 to 21
[S4-GigabitEthernet0/0/3] quit

[S4]interface GigabitEthernet0/0/4

[S4-GigabitEthernet0/0/4] port link-type trunk
[S4-GigabitEthernet0/0/4] port trunk pvid vlan 20
[S4-GigabitEthernet0/0/4] port trunk allow-pass vlan 20 to 21
[S4-GigabitEthernet0/0/4] quit

S4 & AP HUE PVID iEEI8E 8 VLAN20, HIFEIIEESIE VLAN20, 55 VLAN21,

[AC1]vlan batch 100

[AC1]interface GigabitEthernet0/0/12
[AC1-GigabitEthernet0/0/12] port link-type trunk
[AC1-GigabitEthernet0/0/12] port trunk allow-pass vlan 100
[AC1-GigabitEthernet0/0/12] quit

AC1 {&F3 VLANIF100 /£ CAPWAP JEIZ[, #EO50E VLAN100 BpE] .

[AC2]vlan batch 200

[AC2]interface GigabitEthernet0/0/13
[AC2-GigabitEthernet0/0/13] port link-type trunk
[AC2-GigabitEthernet0/0/13] port trunk allow-pass vlan 200
[AC2-GigabitEthernet0/0/13] quit

AC2 {# VLANIF200 {5 CAPWAP jE#E0, OGS VLAN200 BiE],

#S3. AC1. AC2 k8 VLANIF

[S3]interface Vlanif10

[S3-Vlanif10] description ap1_mgnt
[S3-Vlanif10] ip address 10.0.10.1 255.255.255.0
[S3-Vlanif10] quit

[S3]interface Vlanif11

[S3-Vlanif11] description ap1_service
[S3-Vlanif11] ip address 10.0.11.1 255.255.255.0
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[S3-Vlanif11] quit

[S3]interface Vlanif20

[S3-Vlanif20] description ap2_mgnt

[S3-Vl0anif20] ip address 10.0.20.1 255.255.255.0
[S3-Vlanif20] quit

[S3]interface Vlanif21

[S3-Vlanif21] description ap2_service
[S3-Vlanif21] ip address 10.0.21.1 255.255.255.0
[S3-Vlanif21] quit

[S3]interface Vlanif100

[S3-Vlanif100] description to_AC1

[S3-V1anif100] ip address 10.0.100.1 255.255.255.0
[S3-Vlanif100] quit

[S3]interface Vlanif200

[S3-Vlanif200] description to_AC2

[S3-V1anif200] ip address 10.0.200.1 255.255.255.0
[S3-Vlanif200] quit

S3 £ VLANIF10. 20 554E AP1. AP2 BYEIE VLAN M3k, VLANIF11. 21 {E9 AP1.
AP2 T&uHNSE VLAN BRI, VLANIF100. 200 FBFFIACT. ACQ2 H7=2E(=,

[AC1]interface Vlanif100

[AC1-Vl0anif100] description to_S3_CAPWAP
[AC1-VIanif100] ip address 10.0.100.254 255.255.255.0
[AC1-VlIanif100] quit

AC1 A9 VLANIF100 {EJ5 CAPWAP R

[AC2]interface Vlanif200

[AC2-Vlanif200] description to_S3_CAPWAP
[AC2-VIanif200] ip address 10.0.200.254 255.255.255.0
[AC2-VlIanif200] quit

AC2 19 VLANIF200 {53 CAPWAP &

#1E£ AC1. AC2 FECERIE AP SEIEMERAYESH
[AC1]ip route-static 10.0.10.0 255.255.255.0 10.0.100.1

[AC2]ip route-static 10.0.20.0 255.255.255.0 10.0.200.1
ATk AC FERENEIEIRM BRI AP BHTIEREB(S, & AC EFaRcERHSIREA.

#1£ S3 _LFZE DHCP RS
[S3]1dhcp enable
FFiS DHCP BR%Z

[S3]ip pool ap1

[S3-ip-pool-ap1] gateway-list 10.0.10.1

[S3-ip-pool-ap1] network 10.0.10.0 mask 255.255.255.0
[S3-ip-pool-ap1] option 43 sub-option 3 ascii 10.0.100.254
[S3-ip-pool-ap1] quit
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[S3]ip pool ap2

[S3-ip-pool-ap2] gateway-list 10.0.20.1

[S3-ip-pool-ap2] network 10.0.20.0 mask 255.255.255.0
[S3-ip-pool-ap2] option 43 sub-option 3 ascii 10.0.200.254
[S3-ip-pool-ap2] quit

[S3]ip pool service_a

[S3-ip-pool-service_a] gateway-list 10.0.11.1
[S3-ip-pool-service_a] network 10.0.11.0 mask 255.255.255.0
[S3-ip-pool-service_a] dns-list 10.0.11.1
[S3-ip-pool-service_a] quit

[S3]ip pool service_b

[S3-ip-pool-service_b] gateway-list 10.0.21.1
[S3-ip-pool-service_b] network 10.0.21.0 mask 255.255.255.0
[S3-ip-pool-service_b] dns-list 10.0.21.1
[S3-ip-pool-service_b] quit

Helibth ap1. ap2 9 AP HECEIEMBIE, R Optiond3 $55E AC #BiiE, HBliFH service_a.
service_b 98I ap1. ap2 W& Rixo B, PrEMIEHAIMEERS T S3 AY VLANIF 2

G 281 8

[S3]interface Vlanif10
[S3-Vlanif10] dhcp select global
[S3-Vlanif10] quit

[S3]interface Vlanif11
[S3-Vlanif11] dhcp select global
[S3-Vlanif11] quit

[S3]interface Vlanif20
[S3-Vlanif20] dhcp select global
[S3-Vlanif20] quit

[S3]interface Vlanif21
[S3-Vlanif21] dhcp select global
[S3-Vlanif21] quit

EOTEEEBMIE

S 3 FLE ACI

£ AC1 155 VLANIF100 5 CAPWAP jE#2[1, BI%E ap-group departl, 3RF MAC itBlibiA
UERYTUKEX AP, 1§ AP @329 ap1, XKEXE| ap-group departl1, BLESHURIRKELEI VAP

18, 7E£ ap-group depart1 #iEFE vap-profile depart1,

#EE CAPWAP jEiEO

[AC1]capwap source interface vlanif100

#Bi2Z 5 depart1 B AP 48

[AC1]wlan
[ACT1-wlan-view] ap-group name depart1
[ACT1-wlan-ap-group-depart1] quit
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#RIBIGEIRENR, EHEEER TEE AC IEXRE

[AC1]wlan

[ACT1-wlan-view] regulatory-domain-profile name default
[ACT1-wlan-regulate-domain-default] country-code cn

Info: The current country code is same with the input country code.
[ACT1-wlan-regulate-domain-default] quit

S EIRERIZ YT AP FIEIZRMS . AL EEESTIRN T ESAIRE .
REBRT, RELFERJ default RUEEIEENR . SMERTHN T EUAFER default 12
o

EZRBARIRR AP SHTRFAERIER, FEEXRENE 7B AP SH5FE, &% AP AR
EINR, HFNEESE . RREERBIENTE AP BSHHHER ST RERSXIFAEREMR
BR. REBRT, REHERBIRRICN,

#1£ AP BT 5| RIEETERIR

[AC1]wlan

[ACT1-wlan-view]ap-group name depart1

[AC1-wlan-ap-group- depart1]regulatory-domain-profile default

Warning: Modifying the country code will clear channel, power and antenna gain configurations of the
radio and reset the AP. Continue?[Y/N]y

[ACT1-wlan-ap-group- depart1]quit

£ AP AAMET, regulatory-domain-profile &5 FARISIE BRI ETEIEMRS BRI AP 8 AP
H, REBERT, APATSIHEZA default RUIEIEENR, AP TR3|EESIEENR. HREHY
I SIBERFEREBAFE, 24GIEHREESIE 1. 6. 11, 5G BRREEESEIE 149.
153, 157, 161, 165 ., BUX—LH E—LHEBEELIMR(ERTRILAEHS o

#7500 AP

[AC1]wlan

[AC1-wlan-view] ap auth-mode mac-auth

[ACT-wlan-view] ap-id 0 ap-mac 00e0-fc6e-2890 //AP B MAC HEHHRIESCRRSCIGIA RS
d [AC1-wlan-ap-0] ap-name ap1

[ACT1-wlan-ap-0] ap-group depart1

APINIESZHE=H, BRIAR MACIAIE, 7£ AC EEZLSAN AP, 1RIE AP BEAY MAC #ElEF T
W0 AP, Y& AP @523 ap1, NIAZI ap-group departi,

#ECESHIRIR

[AC1]wlan

[ACT1-wlan-view] security-profile name depart1
[AC1-wlan-sec-prof-depart1] security wpa2 psk pass-phrase huawei123 aes
[ACT1-wlan-sec-prof- depart1] quit

[ACT1-wlan-view] ssid-profile name depart1

[ACT1-wlan-ssid-prof-depart1] ssid roam

[ACT1-wlan-ssid-prof-depart1] quit

[ACT1-wlan-view] vap-profile name depart1

[AC1-wlan-vap-prof-depart1] forward-mode direct-forward
[AC1-wlan-vap-prof-depart1] service-vlan vlan-id 11
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[ACT1-wlan-vap-prof-depart1] ssid-profile depart1
[ACT1-wlan-vap-prof-depart1] security-profile depart1
[ACT1-wlan-vap-prof-depart1] quit

[ACT1-wlan-view] ap-group name depart1
[ACT1-wlan-ap-group-depart1] vap-profile depart1 wlan 1 radio all
[ACT1-wlan-ap-group-depart1] quit

BEE security-profile depart1, 2P WPA2-PSKIAIE, BeEMRIE=2485 huaweil123,
EC& ssid-profile depart1, i&& SSID 8 roam,

BoE vap-profile, IREERABERN NEEELR, WS35 VLANIREN 11, A ssid-profile
depart1. security-profile depart1,

£ ap-group depart1 i vap-profile depart1,

#EE AP IR

<AC1>display ap all
Info: This operation maytakea few seconds. Please waitfora moment.done.
Total AP information:

nor :normal [1]

D MAC e Gom B W State STA Uptime
0 00e0-fc6e-2890 apl departl 10010254 ArEngine5761-11 505
Totalbl

EEF—RIEZEEE AP I ERIRE, KEA norKERMIN EEFHIEETIE, AP ZKREXE]
RIESTERBNEYS 10.0.10.254, IHASH TR ImER:,

IR 4 FE AC2

£ AC2 155 VLANIF200 5 CAPWAP jE#2[1, BI%E ap-group depart2, RF MAC itBlibiA
IERYSTUKEX AP, I8 AP @529 ap2, XKEXE! ap-group depart2, ECESHIEIRIEXE VAP
&R, £ ap-group depart2 FiEF vap-profile depart2,

#EE CAPWAP jEiEO

[AC2]capwap source interface vlanif200

#01EZ 7 depart2 fY AP 4H

[AC2]wlan
[AC2-wlan-view] ap-group name depart2
[AC2-wlan-ap-group-depart2] quit

#RZIGEIRENR, EREEEIRTERE AC IERD

[AC2]wlan
[AC2-wlan-view] regulatory-domain-profile name default
[AC2-wlan-regulate-domain-default] country-code cn
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Info: The current country code is same with the input country code.
[AC2-wlan-regulate-domain-default] quit

#7E AP S| i ETRIENR

[AC2]wlan

[AC2-wlan-view] ap-group name depart2

[AC2-wlan-ap-group- depart2] regulatory-domain-profile default

Warning: Modifying the country code will clear channel, power and antenna gain configurations of the
radio and reset the AP. Continue?[Y/N]y

[AC2-wlan-ap-group- depart2] quit

#7350 AP

[AC2]wlan

[AC2-wlan-view] ap auth-mode mac-auth

[AC2-wlan-view] ap-id 0 ap-mac 00e0-fcde-1990 //AP B9 MAC it RIESCRRSCIC IS S

2Z[AC2-wlan-ap-0] ap-name ap2
[AC2-wlan-ap-0] ap-group depart2

#ECESHIRIR

[AC2]wlan

[AC2-wlan-view] security-profile name depart2
[AC2-wlan-sec-prof-depart2] security wpa2 psk pass-phrase huawei123 aes
[AC2-wlan-sec-prof- depart2] quit

[AC2-wlan-view] ssid-profile name depart2
[AC2-wlan-ssid-prof-depart2] ssid roam
[AC2-wlan-ssid-prof-depart2] quit

[AC2-wlan-view] vap-profile name depart2
[AC2-wlan-vap-prof-depart2] forward-mode direct-forward
[AC2-wlan-vap-prof-depart2] service-vlan vlan-id 21
[AC2-wlan-vap-prof-depart2] ssid-profile depart2
[AC2-wlan-vap-prof-depart2] security-profile depart2
[AC2-wlan-vap-prof-depart2] quit

[AC2-wlan-view] ap-group name depart2
[AC2-wlan-ap-group-depart2] vap-profile depart2 wlan 1 radio all
[AC2-wlan-ap-group-depart2] quit

BLE security-profile depart2, %F WPA2-PSK IAIE, ECERIEZ=E4H huaweil23,
EZ & ssid-profile depart2, i®& SSID 4 roam,

A& vap-profile, REBHEENAERIEE, WS VLANIRER 21, EH ssid-profile
depart2. security-profile depart2,

£ ap-group depart2 FiEH vap-profile depart2,

#EE AP _FERIRES

<AC2>display ap all

Info: This operation maytakea few seconds. Please waitfora moment.done.
Total AP information:

nor :normal [1]



S

S}
HUAWEI HCIP-Datacom-Core Technology SCi& it 251
ID MAC Name Group IP Type State STA Uptime
0  00e0-fcde-1990 ap2  depart2 AirEngine5761-11 1M:13S

AESF—RBIEZEES AP I ERIRE, KEA norKEMIN EEFHFIEETIE, AP FKEXE)
RYESTENBIEYS 10.0.20.254, IKASH &R ImERE .

LIS RBEB=REF

ECEFHSIRHILE ACT. AC2 B9 CAPWAP RO ZEIIEHAANA, £ ACT, AC2 LB EiEiFH
mobility, BN EEESIFARSENSFN

#ECEFHSIBH
[AC1]ip route-static 10.0.200.0 255.255.255.0 10.0.100.1

[AC2]ip route-static 10.0.100.0 255.255.255.0 10.0.200.1

#BcE ACT

[AC1]wlan

[AC1 -wlan-view] mobility-group name mobility
[AC1-mc-mg-mobility] member ip-address 10.0.100.254
[AC1-mc-mg-mobility] member ip-address 10.0.200.254

£ ACT LECEISHE, iEFEEHRA mobility, FHHRANACT F1 AC2 fESEiFHERKSR

#BCE AC2

[AC2]wlan

[AC2 -wlan-view] mobility-group name mobility
[AC2-mc-mg-mobility] member ip-address 10.0.100.254
[AC2-mc-mg-mobility] member ip-address 10.0.200.254

£ AC2 FECEISTE, iEFAERA mobility, FHAANACT F1 AC2 fEEFHERKSR

#HOEBIFHRINS
[AC1]display mobility-group name mobility

State IP address Description
10.0.100.254 -
10.0.200.254 -

Total: 2

EERR ACT. AC2 #EBRIEEIRES
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#7£ AC1 L BEELLRIRER
[AC1]display station ssid roam
Rf/WLAN: Radio ID/WLAN ID
Rx/Tx: link receive rate/link transmit rate(Mbps)
STA MAC AP ID Ap name Rf/WLAN Band Type Rx/Tx RSSI VLAN IP address
5489-986f-73ad 0 ap1 0/1 24G - -/- - 11 10.0.11.254
Total: 1 2.4G: 1 5G: 0
STA 7£ AP1 B CEIMIEZEE SSID J“roam”BITLEMEE, WAL "huaweil123"HIEEX
BXf=, £ AC1 L#47an< display station ssid roam, EE STARMENER, AILAEEISTA
FE£E)T AP1, STABY MAC bt /9“5489-986f-73ad”, ZfE¥5 STA #8503l AP2 IBETE
A ( LCRHRIEMKIRIERE AP1) , X7 AP (3§ AP1 TREE ) , ik STA EiFPERERI AP2 L,
#BE AC [BiEiHFEIT
<AC2>display station roam-track sta-mac
Access SSID:roam
Rx/Tx:link receive rate/link transmit rate(Mbps)
z:Zero Roam c:PMK Cache Roam r:802.11r Roam
L2/L3 ACIP AP name Radio ID
BSSID TIME InRx/Tx RSSI Out Rx/Tx  RSSI

10.0.100.254 ap1 1

00e0-fc6e-2890 2020/06/08 07:27:06 130/130 -44 130/130 -44
L3 10.0.200.254 ap2 1
00e0-fcde-1990 2020/06/08 07:27:24 130/6 -42 -/-
Numberofroamtrack: 1
BILAEEI MAC itbiit g 5489-986f-73ad BT LLR iR SN AP iZiiFEI AP2, FEILRET/9 AC
ZI8Eih o

10.1.3 B=&&

ACEBZEENES ACE=Rgl;, A LBEHAKRI?

10.1.4 B ES &

S3IRFHEE

#

sysname S3

#

vlan batch 10 to 11 20 to 21 100 200
#
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dhcp enable
#
ip pool ap1
gateway-list 10.0.10.1
network 10.0.10.0 mask 255.255.255.0
option 43 sub-option 3 ascii 10.0.100.254
#
ip pool ap2
gateway-list 10.0.20.1
network 10.0.20.0 mask 255.255.255.0
option 43 sub-option 3 ascii 10.0.200.254
#
ip pool service_a
gateway-list 10.0.11.1
network 10.0.11.0 mask 255.255.255.0
dns-list 10.0.11.1
#
ip pool service_b
gateway-list 10.0.21.1
network 10.0.21.0 mask 255.255.255.0
dns-list 10.0.21.1
#
interface Vlanif10
description ap1_mgnt
ip address 10.0.10.1 255.255.255.0
dhcp select global
#
interface Vlanif11
description ap1_service
ip address 10.0.11.1 255.255.255.0
dhcp select global
#
interface Vlanif20
description ap2_mgnt
ip address 10.0.20.1 255.255.255.0
dhcp select global
#
interface Vlanif21
description ap2_service
ip address 10.0.21.1 255.255.255.0
dhcp select global
#
interface Vlanif100
description to_AC1
ip address 10.0.100.1 255.255.255.0
#
interface Vlanif200
description to_AC2
ip address 10.0.200.1 255.255.255.0
#
interface GigabitEthernet0/0/1
port link-type trunk
port trunk allow-pass vlan 100
#
interface GigabitEthernet0/0/2
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port link-type trunk

port trunk allow-pass vlan 200
#
interface GigabitEthernet0/0/3

port link-type trunk

port trunk allow-pass vlan 20 to 21
#
interface GigabitEthernet0/0/4

port link-type trunk

port trunk pvid vlan 10

port trunk allow-pass vlan 10 to 11
#
return

SAREELE

#
sysname S4
#
vlan batch 20 to 21
#
interface GigabitEthernet0/0/3
port link-type trunk
port trunk allow-pass vlan 20 to 21
#
interface GigabitEthernet0/0/4
port link-type trunk
port trunk pvid vlan 20
port trunk allow-pass vlan 20 to 21
#
return

ACTIZBEE

#
sysname AC1
#
vlan batch 100
#
interface Vlanif100
description to_S3_CAPWAP
ip address 10.0.100.254 255.255.255.0
#
interface GigabitEthernet0/0/12
port link-type trunk
port trunk allow-pass vlan 100
#
ip route-static 10.0.10.0 255.255.255.0 10.0.100.1
ip route-static 10.0.200.0 255.255.255.0 10.0.100.1
#
capwap source interface vlanif100
#
wlan
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security-profile name depart1
security wpa2 psk pass-phrase huawei123 aes
aes
ssid-profile name depart1
ssid roam
vap-profile name depart1
service-vlan vlan-id 11
ssid-profile depart1
security-profile depart1
regulatory-domain-profile name default
mobility-group name mobility
member ip-address 10.0.100.254
member ip-address 10.0.200.254
ap-group name depart1
radio 0
vap-profile depart1 wlan 1
radio 1
vap-profile depart1 wlan 1
radio 2
vap-profile depart1 wlan 1

ap-id 0 type-id 56 ap-mac 00e0-fc6e-2890 ap-sn 210235448310F30CF56D

ap-name ap1
ap-group depart1
provision-ap
#
return

AC2IREBHEE

#
sysname AC2
#
vlan batch 200
#
interface Vlanif200
description to_S3_CAPWAP
ip address 10.0.200.254 255.255.255.0
#
interface GigabitEthernet0/0/13
port link-type trunk
port trunk allow-pass vlan 200
#
ip route-static 10.0.20.0 255.255.255.0 10.0.200.1
ip route-static 10.0.100.0 255.255.255.0 10.0.200.1
#
capwap source interface vlanif200
#
wlan
security-profile name depart2
security wpa-wpa2 psk pass-phrase huawei123 aes
ssid-profile name default
ssid-profile name depart2
ssid roam
vap-profile name depart2
service-vlan vlan-id 21
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ssid-profile depart2
security-profile depart2
regulatory-domain-profile name default
mobility-group name mobility
member ip-address 10.0.100.254
member ip-address 10.0.200.254
ap-group name depart2
radio 0
vap-profile depart2 wlan 1
radio 1
vap-profile depart2 wlan 1
radio 2
vap-profile depart2 wlan 1
ap-id 0 type-id 56 ap-mac 00e0-fcde-1990 ap-sn 210235448310FA145341
ap-name ap2
ap-group depart2
provision-ap
#
Return

10.2 Wik S wh &

10.2.1 SERGAME

10.2.1.1 Z>B#R
o SCHINUERISEMEE
o SCHUBIWEREISHIES AC RIS
o |EBEWHERISEIARIE
e SCIEIT DHCP Option 43 $§EE . £ AC itk
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10.2.1.2 SEIGZHM /48

AC1 (S1) AC2 (S2)

GE0/0/12  GE0/0/13

GE0/0/1 GE0/0/2
<3 GE0/0/3  GE0/0/3 <4
GE0/0/4 GE0/0/4
GE0/0/1 GE0/0/1

AP1 AP2

E10-2 MRS EACE

BERIEEAMERR, AC1 3FE AC. AC2 IF AC, AP HBISE. 5 ACEIZ CAPWAP %
B, AP 53, & AC ZIEIEHIZZE CAPWAP RGN §EIRIATS, 2 APIENEIAP SEACZ
[BIRVYERR A S HIPERT, AP BRI AC BohEHE AR, & ACHAE ACIEH] STA BIELIEANID
Be, 125 WLAN MIL&aTsets,

S4 I BB AP2 BUHRIZ, S3 {E/0 AP EIEMEIE. LRkl SSHBIAIMX .

S3 FF/2 DHCP iR$3 9 AP1. AP2 DECEIENE . A& LinHECSSHENE, AP 1Eid DHCP
HR3ZAY Option 43 $REX AC ftbhit (AC1. AC2) , FifE AP #iREEIEHEEER .

10.2.1.3 LI E=

AR TR iRE SRS, AT IRIELLWSHRENRE, (FAMETIRITRYRRER R
B—& AC, EEVRIRSERAR, SREHNACHITESREN, RELTEWSHIITTEML.

10.2.1.4 HuEML
BEIR mESH

AP E=1E VLAN VLAN10

STA Al5% VLAN VLAN11
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DHCP R55=8

S3 {9 DHCP fr$3889 AP £ HC IP itttk

S3 {EJ9 DHCP fR558879 STA 73Ee IP ittt

AP B3 IP itbilFith

10.0.10.0/24

STA B9 IP ikt

10.0.11.0/24

AC RYiERZ O IP Hitik

10.0.100.1, 10.0.100.2

AP £H

BAFR: depart

S| FAtEMR : VAP 184 depart

I E ISR

ZFR: default

E=RS: +E (CN)

SSID &tk

BAFR: depart

SSID Z#R: LB

ZEER

ZFR: depart

L& WPA-WPA2+PSK+AES

210 huaweil23

VAP 15t

ZFR: depart

HriE: BEER

5% VLAN: VLAN1T1

SIF#&ER: SSID 184 depart, ZE1EHR depart

XGERRIS

ACT ft5E4k: 0

AC2 52k 1
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F+10-2 YR SEHIEAMRIZER

10.2.2 E‘QE\_‘\ZE%

10.2.2.1 {F55 B¢

1. KREARSLIPARERRIZED, FEHEAY POE HEEINEE,

2. FECEBEMIEXINEE: S31EN AP EIERE. TEZRiRWSESREAINFE, ACI. AC2 {FH
VLANIF100 5 S3 g9 VLANIF100 #17=[E@5, {#F VLANIF100 019 CAPWAP j&
0.

FeE AC1. AC2 FAY WLAN Iz

4. FEEBEWHERSE, BE ACT Bt 0, AC2 BIMESESRA 1, (£18 ACT REJR=E AC.
AC2 R 9t AC,

5. ISVFANEERRISE, X ACT B9EO, BF AC2 E AP, Station K&,
10.2.2.2 (FZ R

TR 1 REEARE

# 18556

&

#RAPLIPARERED
i

#FPIE S3. S4 1&E#x AP #22/Y POE {HEEINEE

[S3]interface GigabitEthernet 0/0/4
[S3-GigabitEthernet0/0/4] poe enable

[S4]interface GigabitEthernet 0/0/4
[S4-GigabitEthernet0/0/4] poe enable

poe enable ap< FIE(EREIEIRY PoE IRE, SEMMCNEIEOTERE (PD) REH, S8
WiEOEEOTERN PDIREME . REBRT, EO PoE INEEATFEREIRTS . #UttHITIL
NG, SEFRME TR LAAR AT

SR 2 BHUMERS
REBAIECER .. ACHIBLMNIMEECE

#9BI7E S3. S4. AC1. AC2 LBIE VLAN, FEEOXSFIRIAAY VLAN

[S3]vlan batch 10 11 100
[S3]interface GigabitEthernet0/0/1
[S3-GigabitEthernet0/0/1] port link-type trunk
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[S3-GigabitEthernet0/0/1] port trunk allow-pass vlan 100
[S3-GigabitEthernet0/0/1] quit

[S3]interface GigabitEthernet0/0/2

[S3-GigabitEthernet0/0/2] port link-type trunk
[S3-GigabitEthernet0/0/2] port trunk allow-pass vlan 100
[S3-GigabitEthernet0/0/2] quit

[S3]interface GigabitEthernet0/0/3

[S3-GigabitEthernet0/0/3] port link-type trunk
[S3-GigabitEthernet0/0/3] port trunk allow-pass vlan 10 to 11
[S3-GigabitEthernet0/0/3] quit

[S3]interface GigabitEthernet0/0/4

[S3-GigabitEthernet0/0/4] port link-type trunk
[S3-GigabitEthernet0/0/4] port trunk pvid vlan 10
[S3-GigabitEthernet0/0/4] port trunk allow-pass vlan 10 to 11
[S3-GigabitEthernet0/0/4] quit

S33%EiE AP1 89320 PVID SFEI8E N VLAN10, &EH: S4 fUiEOZEERE S VLAN, &8
VLAN, &z AC g9 0OR0E VLAN 100,

[S4]vlan batch 10 11

Info: This operation may take a few seconds. Please wait for a moment...done.
[S4]interface GigabitEthernet0/0/3

[S4-GigabitEthernet0/0/3] port link-type trunk
[S4-GigabitEthernet0/0/3] port trunk allow-pass vlan 10 to 11
[S4-GigabitEthernet0/0/3] quit

[S4]interface GigabitEthernet0/0/4

[S4-GigabitEthernet0/0/4] port link-type trunk
[S4-GigabitEthernet0/0/4] port trunk pvid vlan 10
[S4-GigabitEthernet0/0/4] port trunk allow-pass vlan 10 to 11
[S4-GigabitEthernet0/0/4] quit

S4 i&E$E AP {UIE PVID 28 B0 VLAN10, HITEMIE(EETE VLAN10, 153 VLANT

[AC1]vlan batch 100

[AC1]interface GigabitEthernet0/0/12
[AC1-GigabitEthernet0/0/12] port link-type trunk
[AC1-GigabitEthernet0/0/12] port trunk allow-pass vlan 100
[AC1-GigabitEthernet0/0/12] quit

1ZOAE VLAN100

[AC2]vlan batch 100

[AC2]interface GigabitEthernet0/0/13
[AC2-GigabitEthernet0/0/13] port link-type trunk
[AC2-GigabitEthernet0/0/13] port trunk allow-pass vlan 100
[AC2-GigabitEthernet0/0/13] quit

ZEORE VLAN100

#S3. AC1. AC2 k8 VLANIF

[S3]interface Vlanif10
[S3-Vlanif10] description ap_mgnt
[S3-Vlanif10] ip address 10.0.10.1 255.255.255.0
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[S3-Vlanif10] quit

[S3]interface Vlanif11

[S3-Vlanif11] description ap_service

[S3-Vlanif11] ip address 10.0.11.1 255.255.255.0
[S3-Vlanif11] quit

[S3]interface Vlanif100

[S3-Vlanif100] description to_AC

[S3-V1anif100] ip address 10.0.100.3 255.255.255.0
[S3-Vlanif100] quit

S3 £ VLANIF10 {E9 AP1. AP2 BYETE VLAN R, VLANIF11 {EJ AP1. AP2 T&iml5S
VLAN B9M=%, VLANIF100 FHF#0AC1. AC2 H1T=E&E(E.

[AC1]interface Vlanif100

[AC1-Vl0anif100] description to_S3_CAPWAP
[AC1-VIanif100] ip address 10.0.100.1 255.255.255.0
[AC1-VlIanif100] quit

[AC1] capwap source interface vlanif100

AC1 A9 VLANIF100 {E5 CAPWAP R

[AC2]interface Vlanif100

[AC2-Vlanif100] description to_S3_CAPWAP
[AC2-VIanif100] ip address 10.0.100.2 255.255.255.0
[AC2-Vlanif100] quit

[AC2] capwap source interface vlanif100

AC2 19 VLANIF100 {53 CAPWAP j&E#E

#1E£ AC1. AC2 FECERITE AP BIEMERAYESH
[AC1]ip route-static 10.0.10.0 255.255.255.0 10.0.100.3

[AC2]ip route-static 10.0.10.0 255.255.255.0 10.0.100.3
F Tk AC FNFFEXZI ETEMERHBIERY AP H1T CAPWAP i8S, 7£ AC LR EEHSIRH.

#1£ S3 _LFZE DHCP RS
[S3]1dhcp enable
FFiS DHCP RS

[S3]ip pool ap

[S3-ip-pool-ap] gateway-list 10.0.10.1

[S3-ip-pool-ap] network 10.0.10.0 mask 255.255.255.0
[S3-ip-pool-ap] option 43

[S3-ip-pool-ap] quit

[S3]ip pool service

[S3-ip-pool-service] gateway-list 10.0.11.1
[S3-ip-pool-service] network 10.0.11.0 mask 255.255.255.0
[S3-ip-pool-service] dns-list 10.0.11.1

[S3-ip-pool-service] quit
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ittt ap J9 AP ECESTEMELE, 5y Optiond3 355 AC Htblit, ;EESZH sub-option 2 EIRY
f5EE AC. £F AC fibit,

Hhiith service J9 ap1. ap2 RUL&Kin o ECHENE, FRAMIEBRIMSKERIZJS S3 BY VLANIF 32
[ hichi] 8

[S3]interface Vlanif10
[S3-Vlanif10] dhcp select global
[S3-Vlanif10] quit

[S3]interface Vlanif11
[S3-Vlanif11] dhcp select global
[S3-Vlanif11] quit

EOT&FE=RMh

LI 3 FEAC

Ui ap-group depart, B MAC #IHAIERISTUKEX AP, 1§ AP 539 ap1. ap2, XBX
Zl ap-group depart, EcESEUIRIRFKEXE!I VAP 121K,

AC1. AC2 E WLAN 1BXECE—3L, AL ACT 1, REEXR AC2 B9ECE.

#6123 7 depart B9 AP £H

[AC1]wlan
[ACT1-wlan-view] ap-group name depart
[ACT1-wlan-ap-group-depart] quit

#RZIGEIRENR, EHEEEIRTEE AC NIRRT

[AC1]wlan

[ACT1-wlan-view] regulatory-domain-profile name default
[ACT1-wlan-regulate-domain-default] country-code cn

Info: The current country code is same with the input country code.
[ACT1-wlan-regulate-domain-default] quit

EIRERIZ YT AP FIEIZRMS . BAEEESTIRNTESIRE .

REBERT, RELFER default FIHEEER . MERTHANTBUAFER default &
o

EZRIBARITR AP SHRFTERNER, FRIEZRIBME 7 ARRY AP 5H5FE, 8% AP A
EINE, HFNEESE. REERBENTE AP BSHHHER ST RERSXIFASEREMN
BR, REBRT, REHEZRBIRRACN,

#1E AP A5 | BIZEIBENR

[ACT]wlan

[ACT1-wlan-view]ap-group name depart

[AC1-wlan-ap-group- depart]regulatory-domain-profile default

Warning: Modifying the country code will clear channel, power and antenna gain configurations of the
radio and reset the AP. Continue?[Y/N]y
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[ACT1-wlan-ap-group- depart]quit

1 AP £BHIET, regulatory-domain-profile #5<FISRISIEERI EIRIRIRG IFE) AP X AP
H, REBRT, APATS|HRA default RUIHEIREIR, AP NR5|IBIHEERER. REM
IHEEEIRPEREAPRE, 24GEMEEEE 1. 6. 11, 56 RNEEESEIE 149.
153, 157, 161, 165 , BUX—ZF E—SHIECEELIMEERTTILIERE .

#7500 AP

[ACT1]wlan

[AC1-wlan-view] ap auth-mode mac-auth

[AC1-wlan-view] ap-id 0 ap-mac 00e0-fc6e-2890 //AP B9 MAC HEHRHESERRSCIGIAMEIE L
[AC1-wlan-ap-0] ap-name ap1

[AC1-wlan-ap-0] ap-group depart

[AC1-wlan-ap-0] quit

[ACT-wlan-view] ap-id 1 ap-mac 00e0-fcde-1990 //AP B9 MAC IR ESCFRECICTRIZIE
[ACT1-wlan-ap-1] ap-name ap2

[AC1-wlan-ap-1] ap-group depart

[ACT1-wlan-ap-1] quit

APIANIESZ =R, BHAR MACIAIE, £ AC EEEEAN AP, 1RIE AP B5/589 MAC HitEFT
I AP, Y& AP @588 ap1. ap2, NNAZ ap-group depart,

#ECESHIRIR

[AC1]wlan

[ACT1-wlan-view] security-profile name depart
[ACT1-wlan-sec-prof-depart] security wpa2 psk pass-phrase huawei123 aes
[ACT-wlan-sec-prof- depart] quit

[ACT1-wlan-view] ssid-profile name depart
[AC1-wlan-ssid-prof-depart] ssid LB
[ACT1-wlan-ssid-prof-depart] quit

[ACT1-wlan-view] vap-profile name depart
[ACT1-wlan-vap-prof-depart] forward-mode direct-forward
[ACT1-wlan-vap-prof-depart] service-vlan vlan-id 11
[ACT1-wlan-vap-prof-depart] ssid-profile depart
[ACT1-wlan-vap-prof-depart] security-profile depart
[ACT1-wlan-vap-prof-depart] quit

[ACT1-wlan-view] ap-group name depart
[AC1-wlan-ap-group-depart] vap-profile depart wlan 1 radio all
[ACT1-wlan-ap-group-depart] quit

B & security-profile depart, SF8 WPA2-PSKIAIE, ECETRHEZZ$AA huaweil123,
ECE ssid-profile depart, & SSID 9 LB,
BeE vap-profile, REERENHERERA, WSS VIANIRER 11, @A ssid-profile

depart. security-profile depart.

£ ap-group depart #ifEFE vap-profile depart,

IR 4 FEWERISED
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FFE. & AC LA AP IBEX S ACHY IP bk, $§E ACT B9ME5E4% 8 0, AC2 RIMESER A 1,
{18 ACT1 F 9= AC. AC2 B A& AC,

#BoE ACT

[AC1]wlan

[AC1-wlan-view]ac protect protect-ac 10.0.100.2 priority O

Warning: Operation successful. It will take effect after AP reset.
[AC1-wlan-view]undo ac protect restore disable

Info: Protect restore has already enabled.

[AC1-wlan-view]ac protect enable

Warning: This operation maybe cause AP reset, continue?[Y/N]:y

Info: This operation may take a few seconds. Please wait for a moment.done.

Info: Capwap echo interval has changed to default value 25, capwap echo times to 3.

REBRT, WEBEMINEEREERE, HITEF< ac protect enable IEREFFA AP, AP
BRE, WHEEEHIIsEFFRE.

#BCE AC2

[AC2]wlan

[AC2-wlan-view]ac protect protect-ac 10.0.100.1 priority 1

Warning: Operation successful. It will take effect after AP reset.
[AC2-wlan-view]undo ac protect restore disable

Info: Protect restore has already enabled.

[AC2-wlan-view]ac protect enable

Warning: This operation maybe cause AP reset, continue?[Y/N]:y

Info: This operation may take a few seconds. Please wait for a moment.done.

Info: Capwap echo interval has changed to default value 25, capwap echo times to 3.

REBRT, VEEIREMHINEERIERE, HITan< ac protect enable RIFRERFFH AP, AP
ERE, MEREMHINEEFFIRE.

S5 LRI

#7E AC1 EHiT8< display ac protect, & AC LIRS B R
<AC1>display ac protect

Protect state : enable

Protect restore : enable
Coldbackup kickoff station: disable

X479 10.0.100.2, KimflLsei 0o

#1E AC2 F311745< display ac protect, &E AC _EIUEIRESF SR
<AC2>display ac protect

Protect state : enable
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Protect restore : enable
Coldbackup kickoff station: disable

w9 10.0.100.1, AiFLFAER 1,

#1E AC1. AC2 EHE AP E&RIRE

<AC1>display ap all
Info: This operation maytakea few seconds. Please waitfora moment.done.
Total AP information:

nor :normal [2]

I_I_D“__I_\;I;\_C Name GI’O_l;[_)“;I; ____________________ '_I' ;/_[;;: _________________ State STA Uptime

0 00e0-fc6e 2890 apl depart 10010254  ArEngines761-11  nor 0 12M27S
1 00e0-fcde-1990 ap2  depart 10.0.10.253 AirEngine5761-11 nor 0 12M:29S
Totat2

<AC2>disap all

Info: This operation maytakea few seconds. Please waitfora moment.done.
Total AP information:

stdby: standby [2]

0  00e0-fc6e-2890  apl depart 10.0.10.254 AirEngine5761-11 stdby 0 -
1 00e0-fcde-1990  ap2  depart 10.0.10.253 AirEngine5761-11 stdby 0 -

ILLBF7E ACT £ AP B9IRZES normal, MITE AC2 £ standby, AP 9815 ACT. AC2 377
CAPWAP [¥i& ,

#TcERiRIEER SSID FRiR“LB"AI WLAN MEEFH H4%, £ AC1. AC2 &% station (58

<AC1>display station all
Rf/WLAN: Radio ID/WLAN ID
Rx/Tx: link receive rate/link transmit rate(Mbps)

STA MAC AP ID Ap name Rf/WLAN Band Type Rx/Tx RSSI VLAN [P address
SSID

5489-986f-73ad 0 ap1 0/1 2.4G - -/- - 11 10.0.11.254
LB

Total: 1 2.4G: 1 5G: 0

<AC2>display station all
Rf/WLAN: Radio ID/WLAN ID
Rx/Tx: link receive rate/link transmit rate(Mbps)
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STA MAC AP ID Ap name Rf/WLAN Band Type Rx/Tx RSSI VLAN IP address SSID

IRt RE ACT LEERIRER

#%14 ACT B9, &4 AC BFE

[AC1]interface GigabitEthernet 0/0/12
[AC1-GigabitEthernet0/0/12] shutdown

#5512 755 ZIETE AC2 FBE AP LIRS

<AC2>display ap all
Info: This operation may take a few seconds. Please wait for a moment.done.
Total AP information:

nor :normal [2]

I-I_Dmnl\-/l_;C Name Gro-u_[;ml_l; _____________ 'I_' )_/_p;f; ______________________ State STA Uptime
0 00e0-fc6e2890 apl depart 10010253 ArEngine5761-11 0 2
1 00e0-fcde-1990 ap2 depart 10.0.10.254  AirEngine5761-11 0 2S
Totat2

CAPWAP (O BKEMAYRTIE)S 255, 3 IKiEBRIFKREIN ARG intifE, FLEEZELD 755 ZEES
AC L7 8eEE AP IRKEZK

AC2 L AP BOIRS M “standby" 328 T “normal”, {E2UATHTRE ik, REBERT, Xt
FINEARAFRESIAIER STA, 2 AC IERIRESTNRET, STA KEEARAESEIAF, 7F&
EBEH 4 WFEMIAESTURY STA, 3 AC IERIRSINGRT, STA REESIENA, &
BEHI A,

AT B Ry S IMEE &AM LE LB,

#E AC2 TBEERIREE

<AC2>display station all
Rf/WLAN: Radio ID/WLAN ID
Rx/Tx: link receive rate/link transmit rate(Mbps)

STA MAC AP ID Ap name Rf/WLAN Band Type Rx/Tx RSSI VLAN IP address
SSID

5489-986f-73ad 0 ap1 0/1 2.4G - -/- - 11 10.0.11.254
LB

Total: 1 2.4G: 1 5G: 0
IERT AC2 ERIUABRI T &L in
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10.2.3 EBEFh
(ERNGEIRSBRMBIEIN, AP 5 AC Zja#E A CAPWAP IEHIBBFEE) 157

10.2.4 BcES®

S3IRTBELE

#
sysname S3
#
vlan batch 10 to 11 100
#
dhcp enable
#
ip pool ap
gateway-list 10.0.10.1
network 10.0.10.0 mask 255.255.255.0
option 43 sub-option 3 ascii 10.0.100.254
#
ip pool service
gateway-list 10.0.11.1
network 10.0.11.0 mask 255.255.255.0
dns-list 10.0.11.1
#
interface Vlanif10
description ap_mgnt
ip address 10.0.10.1 255.255.255.0
dhcp select global
#
interface Vlanif11
description ap_service
ip address 10.0.11.1 255.255.255.0
dhcp select global
#
interface Vlanif100
description to_AC
ip address 10.0.100.3 255.255.255.0
#
interface GigabitEthernet0/0/1
port link-type trunk
port trunk allow-pass vlan 100
#
interface GigabitEthernet0/0/2
port link-type trunk
port trunk allow-pass vlan 100
#
interface GigabitEthernet0/0/3
port link-type trunk
port trunk allow-pass vlan 10 to 11
#
interface GigabitEthernet0/0/4
port link-type trunk
port trunk pvid vlan 10
port trunk allow-pass vlan 10 to 11
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#
return

SAREELE

#
sysname S4
#
vlan batch 10 to 11
#
#
interface GigabitEthernet0/0/3
port link-type trunk
port trunk allow-pass vlan 10 to 11
#
interface GigabitEthernet0/0/4
port link-type trunk
port trunk pvid vlan 10
port trunk allow-pass vlan 10 to 11
#
return

AC1 IRBHEE

#
sysname AC1
#
vlan batch 100
#
interface Vlanif100
description to_S3_CAPWAP
ip address 10.0.100.1 255.255.255.0
#
interface GigabitEthernet0/0/12
port link-type trunk
port trunk allow-pass vlan 100
#
ip route-static 10.0.10.0 255.255.255.0 10.0.100.3
#
capwap source interface vlanif100
#
wlan
ac protect enable protect-ac 10.0.100.2
traffic-profile name default
security-profile name depart
security wpa2 psk pass-phrase huawei123 aes
ssid-profile name depart
ssid LB
vap-profile name depart
service-vlan vlan-id 11
ssid-profile depart
security-profile depart
regulatory-domain-profile name default
ap-group name depart
radio 0
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vap-profile depart wlan 1
radio 1
vap-profile depart wlan 1
radio 2
vap-profile depart wlan 1
ap-group name default
ap-group name ap-group1
ap-id 0 type-id 56 ap-mac 00e0-fc6e-2890 ap-sn 210235448310F30CF56D
ap-name ap1
ap-group depart
ap-id 1 type-id 56 ap-mac 00e0-fcde-1990 ap-sn 210235448310FA145341
ap-name ap2
ap-group depart
provision-ap
#
Return

AC2IREBHEE

#
sysname AC2
#
vlan batch 100
#
interface Vlanif100
description to_S3_CAPWAP
ip address 10.0.100.2 255.255.255.0
#
interface GigabitEthernet0/0/13
port link-type trunk
port trunk allow-pass vlan 100
#
ip route-static 10.0.10.0 255.255.255.0 10.0.100.3
#
capwap source interface vlanif100
#
wlan
ac protect enable protect-ac 10.0.100.1 priority 1
traffic-profile name default
security-profile name depart
security wpa2 psk pass-phrase huawei123 aes
ssid-profile name depart
ssid LB
vap-profile name depart
service-vlan vlan-id 11
ssid-profile depart
security-profile depart
regulatory-domain-profile name default
ap-group name depart
radio 0
vap-profile depart wlan 1
radio 1
vap-profile depart wlan 1
radio 2
vap-profile depart wlan 1
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ap-group name default
ap-id 0 type-id 56 ap-mac 00e0-fc6e-2890 ap-sn 210235448310F30CF56D
ap-name ap1
ap-group depart
ap-id 1 type-id 56 ap-mac 00e0-fcde-1990 ap-sn 210235448310FA145341
ap-name ap2
ap-group depart
provision-ap
#
return
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{ OSPF EHitisLls ) SEER
1. FoRREIL OSPF $REXFRAVNEOTILABCED Silent-interface #[1, H/EOFHE, FET
T =X IIMEIE OSPF 32,

2. ZERY D BUBRATE OSPF I EFHEEFR SN, RIF5|\ OSPF FHEERIFHHE (BUAN
1), MEE 1 BUEEHTE OSPF i EFHEESIN_E OSPF i FFHE ( BRH2EZI ASBR
BIFFE )

7£ ASBR Li55MERIEESINEI OSPF B, B& ASBR FREXINSTFTE Type-4 LSA, H

ABR &%, AFi+EZE ASBR BIEEH

4. (NTFEBRESDSHIEBTFXIERILUZE N NSSA XiE, ERTEREES|IANIINMIRENE

B IN RIS RAR R EED =,

HEE“:FEUM@ 58FXig 0 18i&iE, FHEEJ OSPF BAANIEIRIEE, WRXE 03E
ELE, NeHIHIEBS TG EBBHRENER, SHELEE.

w

Ul

{1S-1S EAHsLis ) SEE=
1. RERHEXERME: EOFRENEARSRER .. BEONSRRER . K&
Xid ID —32. ORI TFREI—NWER .

( BGP EfitisCig ) &%

1. $Etb§x?%ﬁ£:l:l HEIDASEE, JUMEETXNEFARZEEEITR RIS FRK R
oJ§elt, MBS BGP KA EZETHT, EMENEFAZER IP E@HKIBER .

2. Summary automatic BRIR &GRS H R SET Aggregator B, 88
Atomic-aggregate 1%, M aggregate S FaIRAEEHICSEHSIET Atomic-
aggregate B4,

3. HAELEHE, Originator_ID. Cluster_List FBF AS RTE1E RR H9IZ S HPHLEIRER, EBGP
IR Z (8 AS_Path #1TR5HR, THREIXFNEME.

4. IRESRBEOILASCENIZINGE, (BRIEZINHEFIZIRIE, Wbk AS_Path BHEAIEA AS AJ&E
S5 AS Z|GRIIERIREE .

*)Q‘}

( EREERIESIEAITHILR ) SEER

1. EEXSINYXEETREEERIRHEL, Filter-Policy £22IuMBEEIAVIRRFIRSIE
EHEHIRE, MGERRSEEIMNYEET LSDB REMIRAR, BEIRAEEIERENEIRIA
& LSA A, {B Filter-Policy ABEXT A fFIZIAY LSA H1TI2IE, B Filter-Policy 820
HERIKSE ST LSDB BOTEMUARIMYEREHER, MRS MAIRAR, BREEZE
TR HAA #ININZER RS, [SEBSITRABRASHENNIEIRER.
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{ RSTP 5 MSTP 3LIf ) BEZZE
1. RSTP X STP HIZ#:
a) BiROAGANEH, BT ERFMYAYIERREE;
b) IRASHIEFKIS ;
o) BEE BPDU HBRAIKNEE, RHRET STP IR Flag 6., BERATIHO1MH
=3
d) BE BPDU HIRMERETL;
e) {EF P/A LHISCHUIRERIKEL ;
f) IBINERIFINAE

W

(BBl ) SEER

1. PIM-DM RIERTFHRBEZEZRAZENNEMEH, BRAET A IUSEERES
THEZN, FHERABREAID TESHNURSEECM SPT LEIkR, XAERKER
ADHIAEMEPLSHAREN G EERERE . MEMEBMUGRAIIRE, IR
. RERIRSHTUERRE.

2. PIM-SM RA“E'RIERN, JFEERRNENTORERIEAIRE, REXRBEFED.
HERRTE B FTHEY)\ o

(FIXIERARELLR ) SEER

1. local KIFEXRIRIREAS, BIERENSEOLTE, BEOMAZEMCNZ2EHRZE
ARZZOTHIMERETZXE, ZEOEANRERTIANZEZXE, BRIIREE
SEOMNERAIBINENE, HITRZEHIAR local,

{ VRRP L% ) EZEE
1. WNER$EORYSCERR IP #eikS VRRP EHL IP #itik—20A9i%E, VRRP K5k FE R 255,

( DHCP LIt ) &%=
1. DHCP fg33281%Uk%! DHCP Relay 43 3kfA9 DHCP DISCOVER R[5, #EFESIRXH
giaddr FEZAR—MERRIMELEE, HAZFinsES IP HIFESE,

{ WLAN 3£38 ) &%=

1. WMRIE_EEN, EFE STA KIBERERFMG, FAP/FAC X _—EiEisBPAR i
AEEEH EBFSEXE, BT FAP/FAC ARIMRIE R, AEEET AC @k
Bi0O13) HAP/HAC Fhit, WNRE=EiEl, BREkRIERAER— N FMNG, ATHEF
RS ReEEEihiaiEFanIMgGg, SEEARREEIRELE & EIERAIFMIET
thig,



S

Sui,
HUAWEI HCIP-Datacom-Core Technology S£3%3-if} 282731

2. AP 5=E AC. & AC ZITHEFT CAPWAP 124i@i#E, FILAEE 2 £i4kE, B2H
22 £KHERIIE, AP IS5 AC Z/EiEIT CAPWAP #HTEHIEERRE.,
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