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RNHENMERBHAE , EAVTRARESIBEZRDEEL BNEARE,
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ANHEHPHEEHRETREXRRENEFHNREZEEN, FAXEFEANARRZRAERAR
(BN ) BE. MRENMBLTEDIRS , FHRETRAERSHIBERRE,

BERER
EARSEZBEERBAREN | ANERDAPIURE , i
. BEESHY RIP)
. MR EM X H L (EIGRP)
. FRBEBEL % (OSPF) 1Y

HREBRT , WRMXPIN (BGP ) RER - M REBEMAH#TAREE. FAXENFBO[E
FABGPEARWZRHFMITRNHAE. AARARTENEMER  FSAARFHUFATE?,

ERAS b ERN BGP KENAEHAE

EFRETBEZN (BEAN ) ERAEENDASSMARAT, ERESUEBEBEREAS)H—1
BREERPLL | HEEEBCGPIMEHHIZEASH B — NEMSRF LI, SUNEEN B
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RO ERARTMERE :


https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/13753-25.html
https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/13753-25.html
https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/5212-46.html

10.10.10.0

1 Gi0lo Gio/io , /_/—\\S
AS 10

.1 . .
GIOM o o0 o GIOM .2 Ruuterﬂu_jl

T T

AS 11

" Router A

[

RO EANUTERE
- BREHEA
- HEEB

B HH 2RA

<tfroot>

interface loopback 0
ip address 192.168.1.1 255.255.255.255

interface GigabitEthernet0/1
ip address 10.20.20.1 255.255.255.0

interface GigabitEthernet0/0
ip address 10.10.10.1 255.255.255.0

router bgp 11
neighbor 192.168.2.2 remote-as 10
neighbor 192.168.2.2

updat e- source | oopback 0

l--- Use the IP address of the loopback interface for TCP connections.

neighbor 192.168.2.2

ebgp-mul ti hop

!-—- You must configure ebgp-multihop whenever the external BGP (eBGP) connections are not on the same

router eigrp 12

network 192.168.1.1 0.0.0.0
network 10.0.0.0

no auto-summary

2B



<tfroot>

interface loopback 0
ip address 192.168.2.2 255.255.255.255

interface GigabitEthernet0/1
ip address 10.20.20.2 255.255.255.0

interface GigabitEthernet0/0
ip address 10.10.10.2 255.255.255.0

router bgp 10
neighbor 192.168.1.1 remote-as 11
neighbor 192.168.1.1

updat e- source | oopback 0

1--- Use the IP address of the loopback interface for TCP connections.

neighbor 192.168.1.1

ebgp-mul ti hop

!-—- You must configure ebgp-multihop whenever the eBGP connections are not on the same network address

router eigrp 12

network 192.168.2.2 0.0.0.0
network 10.0.0.0

no auto-summary

N xE  ETNERARSHEREBHADICRE ARSIAR BN ENEE, ERGIH R
{EmEIGRP;E/\;ﬂ;@1EI/%\O

I E
ERARD AIRERBREEERIZT.

BRI CLI p#res ((NEATEMEF, ) IFRL show 5T, BEEEX show a R HH DT,
EAER CLI 24788,

show ip routef S HY I HH 2 R 7 £/192.168.2. 2 KM B8R ( BIIEIGRPIREL ) » show ip bgp
summary@r © & RBGP4RE R FEAIER BN EZEOMWERN, traceroutedn T BV HH REA 13
DHERANRTHEZE, EHARF , ARREZRHNENREITE—HITH, TRE%ﬁ?&D
&KW ip route-cache s , SN EBNERZE—RITREHRE, EEJUUEA CISCO TRIE & ThBE
BEEETSMENEHNARYE, BXNMEE Cisco REELXNEZEE , TS HELE Cisco
EER

<#root>
RouterA#

show i p route


/content/en/us/td/docs/ios-xml/ios/ipswitch_cef/configuration/15-mt/isw-cef-15-mt-book/isw-cef-basic-config.html
/content/en/us/td/docs/ios-xml/ios/ipswitch_cef/configuration/15-mt/isw-cef-15-mt-book/isw-cef-basic-config.html
/content/en/us/td/docs/ios-xml/ios/ipswitch_cef/configuration/15-mt/isw-cef-15-mt-book/isw-cef-basic-config.html
/content/en/us/td/docs/ios-xml/ios/ipswitch_cef/configuration/15-mt/isw-cef-15-mt-book/isw-cef-basic-config.html

Codes: L - Tocal, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS Tevel-1, L2 - IS-IS Tevel-2
ia - IS-IS dinter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
a - application route
+ - replicated route, % - next hop override, p - overrides from PfR

Gateway of Tast resort is not set

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

C 10.10.10.0/24 1is directly connected, GigabitEthernet0/0

L 10.10.10.1/32 1is directly connected, GigabitEthernet0/0

C 10.20.20.0/24 1is directly connected, GigabitEthernet0/1

L 10.20.20.1/32 1is directly connected, GigabitEthernet0/1
192.168.1.0/32 is subnetted, 1 subnets

C 192.168.1.1 is directly connected, LoopbackO

192.168.2.0/32 is subnetted, 1 subnets
D 192.168.2.2 [90/130816] via 10.20.20.2, 00:02:01, GgabitEthernet0/1 [90/130816] via 10.10.10.2, 00: 0z

RouterA#

RouterA#

show i p bgp summary

BGP router identifier 192.168.1.1, local AS number 11
BGP table version is 1, main routing table version 1

Neighbor Vv AS MsgRcvd MsgSent Th1Ver InQ OutQ Up/Down State/PfxRcd
192.168.2.2 4 10 20 20 1 0 0 00:15:05 0
RouterA#

traceroute 192.168.2.2

Type escape sequence to abort.
Tracing the route to 192.168.2.2
VRF info: (vrf in name/id, vrf out name/id)
1 10.10.10.2 2 msec
10.20.20.2 2 msec
10.10.10.2 2 msec
RouterA#

R HERR
LR A AR RBNHET AR,

BE - A HBINELARE R —IME RS =R (ISP)RTHY

A RETRYIZIE AS EXH AS Z RIFES RERN , MASHARHE, XLEFERELSM AS
B —MERHERPAL  HAERTEE BGP IEHZE AS NS N RASRF L, RINEATIMNEE



A6,
AR RGIEE R A maximum-paths 5. BRIAMERT , BGP &N — /N AS FRAHY AT BEHY & A AN 3%

BRPER—INERERR. B2 , BUAUERATHHITERLIBRENZTAKE, IHTHENR , B
£ BGP Bt & #‘33E maximum-paths paths 5%, X F paths % , TJ#EH 1 F 6 2 RPEF.

P £%
AEHEAUTRERE -

10.20.20.0 Gimﬂ‘%
Gi0/0
. ‘2 Routér B

" Router A GiO/1

10.10.10.0

A5 10
Gio/1 iy

Router C

BoE
AEBDEAUTERE :
- BREHERA
- HEEEB
* RouterC

B EH BRA

<{froot>

interface LoopbackO

ip address 192.168.1.1 255.255.255.255
!
interface GigabitEthernet0/0

ip address 10.20.20.1 255.255.255.0
!

!

interface GigabitEthernet0/1

ip address 10.10.10.1 255.255.255.0
!

!

router bgp 11

neighbor 10.20.20.2 remote-as 10
neighbor 10.10.10.2 remote-as 10



network 192.168.1.1 mask 255.255.255.255
maxi mum pat hs 2

I--- This command specifies the maximum number of paths to install in the routing table for a specific

% H25B

interface GigabitEthernet0/2

ip address 172.16.2.1 255.255.255.0
|

interface GigabitEthernet0/0

ip address 10.20.20.2 255.255.255.0
!

|

router bgp 10
neighbor 10.20.20.1 remote-as 11
network 172.16.2.0 mask 255.255.255.0

RouterC

interface GigabitEthernet0/2

ip address 172.16.2.2 255.255.255.0
!

interface GigabitEthernet0/1

ip address 10.10.10.2 255.255.255.0
!

1

router bgp 10
neighbor 10.10.10.1 remote-as 11
network 172.16.2.0 mask 255.255.255.0

¥ UF
ERAR D AIRERBRE ERIZT.

BN CLI 2Hrss (PEATEMEF ) XFRELE show i F, EEEXN show i TREN DT |, &
£/ EBE CLI 54728,

show ip routein T HIHE R , £/172.16.2.0M BN A KK Z M IBEIBGPIREM . traceroutedn &
W EHRAAR S HERNRITERZE, EHARFR , ABAZRHXNBNERE—H#HITH,
show ip bgp iR ATERKATF 172.16.2.0 MEMNEREKE

<{froot>



RouterA#
show i p route

Codes: L - Tocal, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS Tevel-1, L2 - IS-IS Tevel-2
ia - IS-IS dinter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
a - application route
+ - replicated route, % - next hop override, p - overrides from PfR

Gateway of Tast resort is not set

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
10.10.10.0/24 1is directly connected, GigabitEthernet0/1
10.10.10.1/32 1is directly connected, GigabitEthernet0/1
10.20.20.0/24 1is directly connected, GigabitEthernet0/0
10.20.20.1/32 1is directly connected, GigabitEthernet0/0
172.16.0.0/24 is subnetted, 1 subnets

roOrr N

B 172.16.2.0 [20/0] via 10.20.20.2, 00:08:51 [20/0] via 10.10.10.2, 00:08:51

192.168.1.0/32 is subnetted, 1 subnets
C 192.168.1.1 is directly connected, LoopbackO

RouterA#
traceroute 172.16.2.2 source | oopback0

Type escape sequence to abort.
Tracing the route to 172.16.2.2
VRF info: (vrf in name/id, vrf out name/id)
1 10.10.10.2 3 msec
10.20.20.2 3 msec
10.10.10.2 3 msec
RouterA#
RouterA#

show i p bgp

BGP table version is 4, local router ID is 192.168.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
X best-external, a additional-path, c RIB-compressed,

t secondary path,

Origin codes: i - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path

*m 172.16.2.0/24 10.10.10.2 0 0 10 i *> 10.20.20.2 0 0 10 i

*> 192.168.1.1/32 0.0.0.0 0 32768 i

R HERR
LR ARSI RBNRET AR,



B Z AN A R R EE N E LR B —NISPRT Y A g 15 &

ATEREESZANAEAIFSE — ISP B S NEZMN MK 15 i, A eBGP J&E&K
ERN BRI AEEL L, ATBGPEEMeBGPHMNEIBGP(IBGP)IR &M M & h Y 8 —HE
B DT ESNHNDER LN AFEE., £380 AS 10 WS NMNBREHFTHARAZTRIXEERIR
o XRAXMEANATHRE BB EMNENRENBETNE XK R E T A RERFITERE, Lt
A MBR—RERLEHE , Z—RFRLUERND,
FEEEN , RIBEAS 11HBCGPREFEHKIT -

« AS 11 EZKE AS10 WA AURREBERA THWEREERMERH,

- HEBERRENOT

- MR101 &% &FInternettI R B REFH 2 BIIR101-R1034EH & H

- tNERR101-R1038ER X EHE | MMR101Z InternetfV AT E R EE I ETIR102FAS
100

- B8, MR102& EInternett FRI B R EE 2 BIIR102-R1044E5%

- HNERR102-R10485 I K EHE | MMR102F] InternetV AT E R EEFEIR101ZFAS
10,

o AVEBERRBEAOT
- Minternet R M £§192.168.11.0/24 W R &K BR103-R101 858,
- Minternet R £ £§192.168.12.0/24 M Fi &k B R104-R1028% 8%,

- WREIAS 100 —HRBERERE | 5 -FRERSFREREMNELTREMInternetit i
BIAS 11,

Bt , MR101EIR103i8% 7192.168.11.0 , HAS_PATHLEMR102EIR104BEREE . AS 10 K
B 7B R103-R101 £ RERE. B8 , 192.168.12.0 @I R102-R104 &R EMNKERE
o AS 10fE £ EAR104-R10282ERZ M FIAS 119 #9192.168.12.00Y i £

NFHERE , BGPIRIEE TeBGPIRAM R HBERERE., 5B iBGP FRAMEKHMEL | iX
LR AENTE, Ht , R101 @3 eBGP M R103 3RA1 10.10.34.0 , &3 iBGP M R102 3K 40
10.10.34.0, ERABEREMFARAITE R, NREEFRI101EBEPHBGPE , $#5[10.10.34.087
B HFEITR101-R10348% , T—8k710.10.13.3, £R102t , #E[[10.10.34.00 B H 2 &3
R102-R104455% , T—#5710.10.24.4, XK 7 XF10.10.34. 00 RENHEHAE, XLUNERt
BATRI101FR102 LM BRIAB B . BX BGP BBRERIVENIFHAFER , FSH BGP {ERRIE

R 4% B
FEDERATMEZIRE :
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hostname R101

!

interface Ethernet0/0

ip address 192.168.11.1 255.255.255.0 secondary
ip address 192.168.12.1 255.255.255.0

!

interface Serial8/0

ip address 10.10.13.1 255.255.255.0

!

router bgp 11

no synchronization

bgp Tog-neighbor-changes

network 192.168.11.0

network 192.168.12.0

neighbor 10.10.13.3 remote-as 10

neighbor 10.10.13.3 route-map R101-103-MAP out

l-—— The AS_PATH 1is increased for 192.168.12.0.

neighbor 192.168.12.2 remote-as 11
neighbor 192.168.12.2 next-hop-self
maximum-paths 2

no auto-summary

|
access-1list 1 permit 192.168.12.0
access-1list 2 permit 192.168.11.0
route-map R101-103-MAP permit 10
match ip address 1

set as-path prepend 11 11 11

|

route-map R101-103-MAP permit 20
match ip address 2

R102

hostname R102

!

interface Ethernet0/0

ip address 192.168.11.2 255.255.255.0 secondary
ip address 192.168.12.2 255.255.255.0

!

interface Serial8/0

ip address 10.10.24.2 255.255.255.0

!

router bgp 11

no synchronization

bgp Tlog-neighbor-changes

network 192.168.11.0

network 192.168.12.0

neighbor 10.10.24.4 remote-as 10

neighbor 10.10.24.4 route-map R102-104-MAP out

I--- The AS_PATH 1is increased for 192.168.11.0.

neighbor 192.168.12.1 remote-as 11
neighbor 192.168.12.1 next-hop-self

no auto-summary
|



access-list 1 permit 192.168.11.0
access-1list 2 permit 192.168.12.0
route-map R102-104-MAP permit 10
match ip address 1

set as-path prepend 11 11 11

|

route-map R102-104-MAP permit 20
match ip address 2

R103

hostname R103

|

interface Ethernet0/0

ip address 10.10.34.3 255.255.255.0

|

interface Serial8/0

ip address 10.10.13.3 255.255.255.0

|

router bgp 10

no synchronization

bgp Tlog-neighbor-changes

network 10.10.34.0 mask 255.255.255.0
neighbor 10.10.13.1 remote-as 11
neighbor 10.10.13.1 default-originate
neighbor 10.10.34.4 remote-as 10
neighbor 10.10.34.4 next-hop-self

no auto-summary

R104

hostname R104

!

interface Ethernet0/0

ip address 10.10.34.4 255.255.255.0
!

interface Serial8/0

ip address 10.10.24.4 255.255.255.0
!

router bgp 10

no synchronization

bgp Tog-neighbor-changes

neighbor 10.10.24.2 remote-as 11
neighbor 10.10.24.2 default-originate
neighbor 10.10.34.3 remote-as 10
neighbor 10.10.34.3 next-hop-self
no auto-summary

oAl



AP RENEETHDEBACHEERS T EEET.

BB CLI S HEBERFRL show s (NBRTEMEF ) , BAUBITZRTEEX show i HH
H 347

AS11 F AS10 Z[HKY PR S 85 5% 8 /3 3h A IR E

S s3:show ip bgpir Wi HFH AT S5 ()R RAENBEEFZMEEANRERR. BXFARE
B, E51H BGP ERRBFEFE %,

01+ HBGPRE RiBIR101-R1038% 58 BiA EEX M FT B /& R EMN R ERE. show ip route
T AR A R P VB

<ttroot>
R101#

show i p bgp

BGP table version is 5, local router ID is 192.168.12.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
* 40.0.0.0 192.168.12.2 100 0 10 i
*> 10. 10.13. 3 0 10 i

I--- This is the next hop of R103.

* i10.10.34.0/24 192.168.12.2 100 0 10 i

*> 10.10.13.3 0 0 10 i

I--- This is the next hop of R103.

* §192.168.11.0 192.168.12.2 0 100 0 i
*> 0.0.0.0 0 32768 i
* §192.168.12.0 192.168.12.2 0 100 0 i
*> 0.0.0.0 0 32768 i
R101#

show i p route

I--- Qutput suppressed.
Gateway of Tast resort is 10.10.13.3 to network 0.0.0.0
C 192.168.12.0/24 is directly connected, Ethernet0/0

C 192.168.11.0/24 dis directly connected, Ethernet0/0
10.0.0.0/24 is subnetted, 2 subnets


https://cway.cisco.com/cli/
https://cway.cisco.com/cli/
https://cway.cisco.com/cli/
https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/13753-25.html
https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/13753-25.html

C 10.10.13.0 is directly connected, Serial8/0
B 10.10.34.0 [20/0] via 10.10.13.3, 00:08:53

l--- This 1is the next hop of R103.
B* 0.0.0.0/0 [20/0] via 10.10.13.3, 00:08:53

l--- This 1is the next hop of R103.

TER R102 #) BGP M B R, BIEZER , R102EBXIR102-R1044 B S EHREK B FIAS 10:

<{froot>
R102#

show i p bgp

BGP table version is 7, local router ID is 192.168.12.2
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*> 0.0.0.0 10.10.24.4 0 10 i

I--- This is the next hop of R104.

g 192.168.12.1 100 0 10 i

*> 10.10.34.0/ 24 10.10.24.4 0 10 i

I--- This is the next hop of R104.

* 192.168.12.1 0 100 0 10 i
* 1192.168.11.0 192.168.12.1 0 100 0 i

*> 0.0.0.0 0 32768 1

© 1192.168.12.0 192.168.12.1 0 100 0 i

*> 0.0.0.0 0 32768 1
R102#

show i p route

I--- Qutput suppressed.
Gateway of Tast resort is 10.10.24.4 to network 0.0.0.0

C 192.168.12.0/24 is directly connected, Ethernet0/0

C 192.168.11.0/24 is directly connected, Ethernet0/0
10.0.0.0/24 1is subnetted, 2 subnets

C 10.10.24.0 is directly connected, Serial8/0

B 10.10.34.0 [20/0] via 10.10.24.4, 00:11:21



l--- This 1is the next hop of R104.
B* 0.0.0.0/0 [20/0] via 10.10.24.4, 00:11:21

l--- This 1is the next hop of R104.

M AS 10 E| AS 11 I ASERERUE

M£%192.168.11.081192.168.12.0/8 TAS 11, BIFIZEEE , AS 11{LEFEAR103-R1014EB LM A
AMLK192.168.11.00FE , MEAR104-R1024% 38 4E Wi K XM £8192.168.12.000 i &,

<#root>
R103#

show i p bgp

BGP table version is 4, local router ID is 10.10.34.3
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 10.10.34.0/24 0.0.0.0 0 32768 1
*> 192.168.11.0 10.10.13.1 0 0 11 i

!--- The next hop 1is R101.
* 192.168.12.0 10.10.13.1 0 0 11 11 11 11 i

*>j 10.10.34. 4 0 100 0 11 i

!--- The next hop 1is R104.

R103#

show i p route

l--- Qutput suppressed.
Gateway of Tast resort is not set

B 192.168.12. 0/ 24 [200/0] via 10.10.34.4, 00:04:46

!--- The next hop is R104.

B 192.168.11.0/24 [20/0] via 10.10.13.1, 00:04:46

!--- The next hop is R101.

10.0.0.0/24 is subnetted, 2 subnets
C 10.10.13.0 1is directly connected, Serial8/0



C 10.10.34.0 is directly connected, Ethernet0/0

R103 LM 4192.168.11.0 =R R EBIIR103-R10145% , MEKE192.168.12.0N RERREBE
R104E|AS 11, EXFERT , RERBKERE 7T &RERE,

E# , £ R104 # , BGP MEHAREGLHEM

<#root>
R104#

show i p bgp

BGP table version is 13, Tlocal router ID is 10.10.34.4
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>710.10.34.0/24 10.10.34.3 0 100 0 i
*>j 192.168.11.0 10.10.34.3 0 100 0 11 i
* 10.10.24.2 0 0 11 11 11 11 i
*> 192.168.12.0 10.10.24.2 0 0 11 i
R104#s

how i p route

l--- Qutput suppressed.
Gateway of Tast resort is not set

B 192.168.12.0/24 [20/0] via 10.10.24.2, 00:49: 06
!--- The next hop 1is R102.

B 192.168.11. 0/ 24 [200/0] via 10.10.34.3, 00:07:36

!--- The next hop is R103.

10.0.0.0/24 is subnetted, 2 subnets
C 10.10.24.0 1is directly connected, Serial8/0
C 10.10.34.0 1is directly connected, Ethernet0/0

HR101-R1035E B8 & 4 # P A 3 1T I8 UE

MR101-R1038E B/ K EHER |, IEREHSINBELIRI1I02EFHEH, TERBTX—FEX :



10.10.34. X

192.168.12.0
192.168.11.0 second ary

X R103 £K R103-R101 88 B AEEUIX FP1E )R o

<#root>
R103(config)#
interface serial 8/0
R103(config-if)#

shut down

*May 1 00:52:33.379: %BGP-5-ADJCHANGE: neighbor 10.10.13.1 Down Interface flap
*May 1 00:52:35.311: %LINK-5-CHANGED: Interface Serial8/0, changed state to administratively down
*May 1 00:52:36.127: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial8/0, changed state to down



REE| AS 10 I HFERHE,

<{froot>
R101#

show i p bgp

BGP table version is 17, Tocal router ID is 192.168.12.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*>{0.0.0.0 192.168.12. 2 100 0 10 i

I--- This is the next hop of R102.

*>j 10. 10. 34. 0/ 24 192.168.12. 2 100 0 10 i

I--- This is the next hop of R102.

* 1192.168.11.0 192.168.12.2 0 100 01
*> 0.0.0.0 0 32768 1
* 1192.168.12.0 192.168.12.2 0 100 01
*> 0.0.0.0 0 32768 1
R101#

show i p route

l--- Qutput suppressed.
Gateway of Tast resort is 192.168.12.2 to network 0.0.0.0
C 192.168.12.0/24 is directly connected, Ethernet0/0

C 192.168.11.0/24 is directly connected, Ethernet0/0
10.0.0.0/24 is subnetted, 1 subnets

B 10. 10.34.0 [200/0] via 192.168.12.2, 00:01:34

B* 0.0.0.0/0 [200/0] via 192.168.12.2, 00:01:34

!--- A11 outbound traffic goes through R102.

R102#

show i p route

l--- Qutput suppressed.

Gateway of Tast resort is 10.10.24.4 to network 0.0.0.0



C 192.168.12.0/24 is directly connected, Ethernet0/0

C 192.168.11.0/24 is directly connected, Ethernet0/0
10.0.0.0/24 1is subnetted, 2 subnets

C 10.10.24.0 is directly connected, Serial8/0

B 10.10.34.0 [20/0] via 10.10.24.4, 00:13:22

B* 0.0.0.0/0 [20/0] via 10.10.24.4, 00:55:22

1--- Al11 outbound traffic on R102 goes through R104.

£ R101-R103 < BRI A W BB R Ao

<{froot>
R103#s

how i p bgp

BGP table version is 6, local router ID is 10.10.34.3
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 10.10. 34.0/ 24 0.0.0.0 0 32768
*>j 192.168. 11. 0 10.10.34.4 0 100 0 11 11 11 11
*>7192.168.12.0 10.10.34.4 0 100 0 11 1
R103#

show i p route

l--- Qutput suppressed.
Gateway of last resort is not set

B 192.168.12.0/24 [200/0] via 10.10.34.4, 00:14:55
1--- The next hop 1is R104.
B 192.168. 11.0/24 [200/0] via 10.10.34.4, 00:05:46

1--- The next hop is R104.
10.0.0.0/24 1is subnetted, 1 subnets
C 10.10.34.0 is directly connected, Ethernet0/0

£ R104 £, &7 192.168.11.0 1 192.168.12.0 Ml &S R104-R102 5EE 12 5o



<ffroot>
R104#

show i p route

!--- OQutput suppressed.

Gateway of last resort is not set

B 192.168.12.0/24 [20/0] via 10.10.24.2, 00:58:35

!--- The next hop 1is R102.

B 192.168.11.0/24 [20/0] via 10.10.24.2, 00:07:57

!--- The next hop 1is R102.

10.0.0.0/24 1is subnetted, 2 subnets

C 10.10.24.0 is directly connected, Serial8/0

C 10.10.34.0 1is directly connected, Ethernet0/0
==
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10.20.20.0

AS 11

" Router & GiO/M
10.10.10.0

BLE

RO ERUTEE :
- BEERERA
- BRENEEB

* RouterC

B HH BRA

interface GigabitEthernet0/0
ip address 10.20.20.1 255.255.255.0

interface GigabitEthernet0/1
ip address 10.10.10.1 255.255.255.0

router bgp 11
neighbor 10.20.20.2 remote-as 10
neighbor 10.20.20.2 route-map UPDATES-1 1in

I--- This allows only the networks up to 128.0.0.x.

neighbor 10.10.10.2 remote-as 12
neighbor 10.10.10.2 route-map UPDATES-2 1in

!--- This allows anything above the 128.0.0.x network.

route-map UPDATES-1 permit 10
match ip address 1
set weight 100

route-map UPDATES-1 permit 20
match ip address 2

route-map UPDATES-2 permit 10

ISP-4

10.16.6.0/24
172.16.2.0/24

10.16.6.0/24
172.16.2.0/24



match ip address 1

route-map UPDATES-2 permit 20
match ip address 2
set weight 100

access-1list 1 permit 0.0.0.0 127.255.255.255
access-1list 2 deny 0.0.0.0 127.255.255.255
access-1list 2 permit any

% H25B

interface GigabitEthernet0/2
ip address 172.16.2.1 255.255.255.0

interface GigabitEthernet0/3
ip address 10.16.6.1 255.255.255.0

interface GigabitEthernet0/0
ip address 10.20.20.2 255.255.255.0

router bgp 10

neighbor 10.20.20.1 remote-as 11
network 172.16.2.0 mask 255.255.255.0
network 10.16.6.0 mask 255.255.255.0

RouterC

interface GigabitEthernet0/3
ip address 10.16.6.2 255.255.255.0

interface GigabitEthernet0/2
ip address 172.16.2.2 255.255.255.0

interface GigabitEthernet0/1
ip address 10.10.10.2 255.255.255.0

router bgp 12
neighbor 10.10.10.1 remote-as 11

network 172.16.2.0 mask 255.255.255.0
network 10.16.6.0 mask 255.255.255.0

¥ UF
ERAR D AIRERBRE ERIZT.

BN CLI 2Mrss (PEATEMEF ) XBFRELE show i F, EEEXN show i TREN DT |, &
£/ BE CLI 54728,



show ip routedin % #9 i i Mtracerouteds T #Y 4 H & RAETIK F128.0.0 xHI M B @S
10.20.20.21R iRouterA, LtEEHEBEE serial 0 FEOMW T — Bk, HRMEET 10.10.10.2 1BH |, X
=Bk serial 1 BEOMT —Bk.

<#root>
RouterA#

show i p route

I--- Qutput suppressed.
Gateway of Tast resort is not set
B 172.16.2.0/24 [20/0] via 10.10.10.2, 00:13:16

I--- This 1is the next hop out through GigabitEthernet0/0.

B 10.16.6.0/24 [20/0] via 10.20.20.2, 00:13:16

I--- This 1is the next hop out through GigabitEthernet0/1.
I--- Qutput suppressed.

RouterA#
show i p cef 172.16.2.0

172.16.2.0/24

next hop 10.10.10.2 G gabitEthernet0/1
RouterA#

show i p cef 10.16.6.0

10.16.6.0/24

next hop 10.20.20.2 G gabitEthernet0/0

RouterA#
show i p bgp

BGP table version is 10, local router ID is 192.168.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, c RIB-compressed,
t secondary path,

Origin codes: i - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path

*> 10.16.6.0/24 10.20.20.2 0 100 10 i * 10.10.10.2 0 O 12 i * 172.16.2.0/24 10.20.20.2 0 0 10 i *> 10.

*> 192.168.1.1/32 0.0.0.0 0 32768 i



RouterA
#traceroute 172.16.2.1 source | oopbackO

Type escape sequence to abort.
Tracing the route to 172.16.2.1
VRF info: (vrf in name/id, vrf out name/id)

1 10.10.10.2 2 nsec 3 nsec 2 nsec

2 172.16.2.1 [AS 12] 3 msec 3 msec *

RouterA#

traceroute 10.16.6.1 source | oopbackO

Type escape sequence to abort.
Tracing the route to 10.16.6.1
VRF info: (vrf in name/id, vrf out name/id)

1 10.20.20.2 3 nsec 2 nsec *

RouterA#

R HERR
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AV WLEARFENSZSEEIRE. BEEERIAXIAARAE. FSRANEE , H+H AS 100
MZBEEXRI T TRENABEHE,

~ IR ARGIPHIPH U FESRFC 1918% A ik 28 (A FR

RTEBEERL , REAS 100HIBCPEHEMMT
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- FTEEMREEEETR-ISP(A) 45 H BRIAR H0.0.0.0,
- MRR1-ISP(A) R K EMIE , FIERERLBIR2-ISP(B)#EE
« AWMBERRMEAOT
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- Minternet& M £%10.10.20.0/24 K9 7 8 5K B ISP(B)-R28£ 5

- MB—NSPEREMIE , B—NSPLIEME MNER REMInternetFEHEIAS 100,

P 4%
A ER 5 I AT W 1% B

192.168.31.3

192.168.21.1

ISP-4A Hetwork
10.30.30.0:2 4

AS 100
Hetwork 10.10.10.024| | pGp
Hetwork 10.10.20.0/24

192.168.42.4

ISP-B Hetwork
10.40.40.002 4

192.168.21.2

BiE
ABIEAUTRE

+ R2

R2

interface Ethernet0
ip address 192.168.21.2 255.255.255.0
!
interface Serial0
ip address 192.168.42.2 255.255.255.0



router bgp 100
no synchronization
bgp Tog-neighbor-changes

l--- The next two lines announce the networks to BGP peers.

network 10.10.10.0 mask 255.255.255.0
network 10.10.20.0 mask 255.255.255.0

!--- The next Tine configures iBGP on R1.

neighbor 192.168.21.1 remote-as 100
neighbor 192.168.21.1 next-hop-self

I--- The next Tine configures eBGP with ISP(B).

neighbor 192.168.42.4 remote-as 400

!--- This is the incoming policy route map for the application of attributes to specific routes.
neighbor 192.168.42.4 route-map AS-400-INCOMING in

!--- This is the outgoing policy route map for the application of attributes to specific routes.

neighbor 192.168.42.4 route-map AS-400-OUTGOING out
no auto-summary

I--- This Tline sets the AS path access list, it permits all routes within the routing domain of the pro
ip as-path access-1list 1 permit A400%
l--- These two Tines set the access Tist.

access-1list 10 permit 10.10.10.0
access-1list 20 permit 10.10.20.0

0.0.0.255

0.0.0.255

!--- The next three lines configure LOCAL_PREF for routes that match AS path access Tist 1.

route-map AS-400-INCOMING permit 10

match as-path 1

set local-preference 150

l--- Here, the route map prepends AS 100 to BGP updates for networks that are permitted by access Tist
route-map AS-400-OUTGOING permit 10

match ip address 10

set as-path prepend 100

I--- This Tine announces the network that is permitted by access Tist 20 without any changes in BGP att

route-map AS-400-OUTGOING permit 20
match ip address 20

R1

interface Serial0/0

ip address 192.168.31.1 255.255.255.0
!



interface Ethernetl/0

ip address 192.168.21.1 255.255.255.0
|

router bgp 100

no synchronization

bgp Tog-neighbor-changes

network 10.10.10.0 mask 255.255.255.0
network 10.10.20.0 mask 255.255.255.0
!--- IBGP peering with R2

neighbor 192.168.21.2 remote-as 100
neighbor 192.168.21.2 next-hop-self

I--- This Tline sets eBGP peering with ISP(A).

neighbor 192.168.31.3 remote-as 300

!--- This is the incoming policy route map for the application of attributes to specific routes.
neighbor 192.168.31.3 route-map AS-300-INCOMING in

!--- This is the outgoing policy route map for the application of attributes to specific routes.

neighbor 192.168.31.3 route-map AS-300-OUTGOING out
no auto-summary

I--- This Tline sets the AS path access list, it permits all routes within the routing domain of the pro
ip as-path access-1list 1 permit A300%
l--- These two Tines set the IP access list.

access-1list 10 permit 10.10.20.0
access-1list 20 permit 10.10.10.0

0.0.0.255

0.0.0.255

!--- The next three lines configure LOCAL_PREF for routes that match AS path access Tist 1.

route-map AS-300-INCOMING permit 10

match as-path 1

set local-preference 200

l--- Here, the route map prepends AS 100 to BGP updates for networks that are permitted by access Tist
route-map AS-300-OUTGOING permit 10

match ip address 10

set as-path prepend 100

I--- This Tine announces the network that is permitted by access Tist 20 without any changes in BGP att
route-map AS-300-OUTGOING permit 20

match ip address 20
!

I E
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BB CLI o#df ((RERTEMEF ) IFEL show i . EEEX show v mHHN DT , F
£ B CLI 24788,

& H show ip bgp &5 LAREIE H h/ A SE R BE R BB X

~ 7E:show ip bgpI HHF IR F B ()R RATRENEEFZNEFERNRERR, BXEFEAEGEE
H5 % BGP HEBEE pr

<#root>

R1#

show i p bgp

BGP table version is 6, local router ID is 192.168.31.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

BGP table version is 6, local router ID is 192.168.31.1
Status codes: s suppressed, d damped, h history, *

* valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*> 0.0.0.0 192.168.31. 3 200 0 300

!--- This Tine shows that the default route 0.0.0.0/0 is preferred through AS 300, ISP(A).

* i10.10.10.0/24 192.168.21.2 0 100 0 i
> 0.0.0.0 0 32768 i
* i10.10.20.0/24 192.168.21.2 0 100 0 i
> 0.0.0.0 0 32768 i
*> 10. 30. 30. 0/ 24 192.168.31.3 0 200 0 300
*>j 10. 40. 40. 0/ 24 192.168.21.2 0 150 0 400

I--- The route to network 10.30.30.0/24 (AS 300) is preferred through the R1-ISP(A) Tink.
I--- The route to network 10.40.40.0/24 (AS 400) is preferred through the R2-ISP(B) Tlink.

7 , iF R2 LAY show ip bgp output :

<ffroot>
R2#

show i p bgp


https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/13753-25.html
https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/13753-25.html

BGP table version is 8, local router ID is 192.168.42.2
valid, > best, i - internal

*

Status codes: s suppressed, d damped, h history,
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
* 0.0.0.0 192.168.42.4 150 0 400 i
* > 192.168.21.1 200 0 300
I--- This Tline shows that the default route 0.0.0.0/0 is preferred through AS 300, through the R2-ISP(B
*> 10.10.10.0/24 0.0.0.0 0 32768 i
* 192.168.21.1 0 100 0 i
*> 10.10.20.0/24 0.0.0.0 0 32768 i
* 192.168.21.1 0 100 0 i
*>j 10. 30. 30. 0/ 24 192.168.21.1 0 200 0 300
*> 10. 40. 40.0/ 24 192.168.42.4 0 150 0 400

!--- The route to network 10.30.30.0/24 (AS 300) is preferred through the R1-ISP(A) Tink.
!--- The route to network 10.40.40.0/24 (AS 400) is preferred through the R2-ISP(B) 1ink.

f£Router 6 £ & tHshow ip bgp@r ¥ , LAMEEM££10.10.10.0/245110.10.20.0/24 49 A Sk SR BE -

<#froot>
R6#

show i p bgp

BGP table version is 15, local router ID is 192.168.64.6
valid, > best, i - internal

Status codes: s suppressed, d damped, h history, *
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*> 10.10. 10. 0/ 24 192.168.63. 3

0 300 100 100

l--- This 1ine shows that network 10.10.10.0/24 1is routed through AS 300

I--- with the ISP(A)-R1 Tlink.

192.168.64.4
10.10.20.0/24 192.168.63.3

*> 192.168.64. 4

0 400 100 100 100 i
0 300 100 100 i

0 400 100

l--- This 1ine shows that network 10.10.20.0/24 1is routed through AS 400

I--- with the ISP(B)-R2 Tlink.

*> 10.30.30.0/24 192.168.63.3 0
*> 10.40.40.0/24 192.168.64.4 0

0 300 1
0 400 i1



XM R1 LW R1-ISP(A) 838 H MK BGP &k, FIERMInternetdy iR EEFB I R2-ISP(B)EERE K H :

<#root>

R1(config)#
interface serial 0/0
R1(config-if)#

shut down

*May 2 19:00:47.377: %BGP-5-ADJCHANGE: neighbor 192.168.31.3 Down Interface flap

*May 2 19:00:48.277: %LINK-5-CHANGED: Interface Serial0/0, changed state to
administratively down

*May 23 12:00:51.255: %LINEPROTO-5-UPDOWN: Line protocol on Interface SerialO, changed
state to down

R1#

show i p bgp

BGP table version is 12, local router ID is 192.168.31.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>i0.0.0.0 192.168.21.2 150 0 400 i

I--- The best default path is now through the R2-ISP(B) Tlink.

* 710.10.10.0/24 192.168.21.2 0 100 01

*> 0.0.0.0 0 32768 1

* 710.10.20.0/24 192.168.21.2 0 100 01

*> 0.0.0.0 0 32768 1
*>710.40.40.0/24 192.168.21.2 0 150 0 400 i
R2#

show i p bgp

BGP table version is 14, local router ID is 192.168.42.2
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*> 0.0.0.0 192.168.42. 4 150 0 400

I--- The best default route is now through ISP(B) with a local preference of 150.

* i10.10.10.0/24 192.168.21.1 0 100 0 i
*> 0.0.0.0 32768 1
* i10.10.20.0/24 192.168.21.1 0 100 0 i

o



*> 0.0.0.0 0 32768 i
*> 10.40.40.0/24 192.168.42.4 0 150 0 400 1

iHE& Router 6 FM4E 10.10.10.0/24 HIRH :

<{froot>
R6#

show i p bgp

BGP table version is 14, local router ID is 192.168.64.6
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 10.10.10.0/24 192.168.64.4 0 400 100 100 i

I--- Network 10.10.10.0 is reachable through ISP(B), which announced the network with AS path prepend.

*> 10.10.20.0/24 192.168.64.4 0 400 100 i
*> 10.30.30.0/24 192.168.63.3 0 0 300 i1
*> 10.40.40.0/24 192.168.64.4 0 0 400 i1
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https://community.cisco.com/t5/networking-videos/bgp-multi-homing-design-and-troubleshooting-video-from-live/ba-p/3100134
https://community.cisco.com/t5/networking-videos/bgp-multi-homing-design-and-troubleshooting-video-from-live/ba-p/3100134
https://community.cisco.com/t5/networking-knowledge-base/bgp-multi-homing-design-and-troubleshooting-questions-and/ta-p/3124267?referring_site=bodynav
https://community.cisco.com/t5/networking-knowledge-base/bgp-multi-homing-design-and-troubleshooting-questions-and/ta-p/3124267?referring_site=bodynav
https://www.cisco.com/c/zh_cn/support/docs/ip/border-gateway-protocol-bgp/5212-46.html
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https://www.cisco.com/c/zh_cn/support/index.html
https://www.cisco.com/c/zh_cn/support/index.html

XFHEE
BRRAA IR SHSBEEL ANV RIERTRES, FELRUAFPEETS
AHEEBEITISHINE.,

IR MEERIFANSEE, HEREUARTENIFARRIKYE.

Cisco Systems, Inc. ¥ FENFRVERMERNAIBEMSRE, HFRNECERSEEXRAXY (BEiRfH
)



