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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

2R EA

<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

ot EB



<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

BIRYZRES CfA TH BRE AS5tod SKI0l TEEHT| 9I5 2700 S 1S

S

28 T olg = &Lt ag{Lt ol HolME e HMEE SR5t= Ol EIGRP7 ALE &
o4A

AAEH

Cisco CLI Analyzer(S§ 120t 5
5t0{ show HH £3 248 =& &= UGLICH

show ip route Wo| £242 EIGRPOIA| &8 192.168.2.2 UEYF ol CHEt & ZHEE HoiSL|

Ct. show ip bgp summary B&2 BGP 21 C|HIO|A T} M B REe| RZHo 2 AFEIRISE
H o4& LICt traceroute BHEO| £E2 27t F 2 23 AO|of 2AHEIRAZ S LIEFLICEH Of Al
LIZ|0M EE 37 = A B2 o|Fo{&LICH &= IE{H| 0| A0 M ip route-cache BHEE 4l

A
Aotod HHEE 2 SRE +™E & A&LICH Cisco Express Forwardingg At& 304 IHZ!H
oA 2E HHAS 2EE A& LIC} Cisco Express Forwarding 743 gheH0i| CHEH RbA|
Bt L2 2 Cisco Express Forwarding A2 B X5 4AIL.

<{froot>

RouterA#


/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

show i p route

Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF 1inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - 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 inter 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 1is subnetted, 1 subnets

C 192.168.1.1 is directly connected, LoopbackO

192.168.2.0/32 1is subnetted, 1 subnets
D 192.168.2.2 [90/130816] via 10.20.20.2, 00:02:01, G gabitEthernet0/1 [90/130816] via 10.10.10.2, 00: 0z
RouterA#
RouterA#
show i p bgp sumary

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

Neighbor \Y AS MsgRcvd MsgSent TbTVer 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#
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<ffroot>

interface Loopback0
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

2t EB

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

2t EC

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 10

neighbor 10.10.10.1 remote-as 11
network 172.16.2.0 mask 255.255.255.0

Ct FoIgrLICH

0jo
fjo
ok
o

o At&3stod Zm|aef|ol o] M2 2 Set=X| = lgfLch

1z
pnd
mjo

Cisco CLI Analyzer(&5§ 2Bt 3
5t0f show BHE £ 2ME =+

A& LILCt.
show ip route BHEO| £340{|= 172.16.2.0 L EX 30l CHEt F BE27} 25 BGPOIM &&E X
2 E AELICE traceroute BHEO| £28I2 EC 7t F 23 &3 Ato|of| BAHE[RS S LEEHHLICEH O

AUERoMHE HdEE 22 SR7F > ELICH show ip bgp BE2 172.16.2.0 HIER{ =0 CY



<#root>
RouterA#
show i p route

Codes: L - local, 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 inter 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 last 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 1is directly connected, LoopbackO

RouterA#
traceroute 172.16.2.2 source | oopbackO

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 1is 4, Tocal 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

*> 192.168.1.1/32 0.0.0.0 0 32768 i
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ol Mol M Chg HTadolMe ABELIC
+ R101

+ R1

o
N

R101

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

l1-——- The AS_PATH is 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 Tog-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

l1-—— 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-1list 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 log-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

CHES gL

ol 4440 k= Hm|TBlOIMOl MR S sh Xl HOlshe ol ALRE 4 ol HEE RS ELIC

show B2 Cisco CLI Analyzer(S Sl T B T )| M X|2SHEE show BH £ 24
o

AS 111 AS 10 AtO|e| & &3 7t 25 && F0[|HM =0l

FO|

—

1
ok

(@)

IRH2E EB|

S

it

f1: show ip bgp BH £ Q| HLI F 7|E(>)= 7t58 B= oM sl HEKAZ | ALE
P 2| & o] Z2 & LIEHRLICH XiMEH L2 BGP 2[X Z=E ME1 AT E|ES ESHAAIL.

[uok

R1012| BGP E{|0|£€ R101-R103 E'ﬂ% S35l ClE{Hlof| A E|l= 2 E Wil Ecf=lof CHE %4
ol ZEE 04-§-L—|EP. show ip route HE £242 2} E E|o|E2o| B2 E =QIgLICt

<#root>

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.

* §10.10.34.0/24  192.168.12.2 100 0 10 i

*> 10.10.13.3 0 0 10 i

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


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

* §192.168.11.0 192.168.12.2 0 100 01
*> 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

l--- Qutput suppressed.
Gateway of last 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 is directly connected, Ethernet0/0
10.0.0.0/24 1is subnetted, 2 subnets

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.

CHS2 R1020 CHEt BGP & 2t & Ef|o|2lL|Ct. HAof (2t R102E 2 E ECHEE R102-
R104 213 & S35 AS 1022 2t REgfLIC}.

<#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.

* 1 192.168.12.1 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 i

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, 00:11:21

I--- This is 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.

FO|

—

ok

AS 100 AS 112 9| QIHIRE Ez{=!

HE 23 192.168.11.0 ! 192.168.12.02 AS 110]| &&LICt M=o 2t AS 112 HER3A
192.168.11.02 2 &3t= EE|Z0i R103-R101 &3 E, HERX 3T 192.168.12.02 2 &3t= ECi=E
0l R104-R102 23 & MS&tL|Ct.

<tfroot>
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 i
*> 192.168.11.0 10.10.13.1 0 0 11 i

!--- The next hop is R101.
* 192.168.12.0 10.10.13.1 0 0 11 11 11 11 i1

*>j 10.10.34.4 0 100 0 11 i

!--- The next hop is R104.

R103#



show i p route

I--- 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

I--- The next hop is R104.

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

I--- The next hop is R101.

10.0.0.0/24 1is subnetted, 2 subnets
C 10.10.13.0 is directly connected, Serial8/0
C 10.10.34.0 is directly connected, Ethernet0/0

R1030{AM LE3 192.168.11.02 I8t %|X o] ZZE= R103-R101 23 E E35l= Zo|H, HE
3 192.168.12.02 &I8t %[Xo| ZEZ = R1040{M AS 112 S5t ZAQULICH o] B 71E ®2 4

= Z4ol7t 2|XMo| F= & A™ELICH

OtEt7EX| 2 R10401M BGP & 2t € H|O|E2 ChE1F | AR LICH

i

<#froot>
R104#

show i p bgp

BGP table version 1is 13, local 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
*>110.10.34.0/24 10.10.34.3 0 100 01
*>j 192.168.11.0 10.10.34.3 0 100 0 11 i
® 10.10.24.2 0 0 11 11 11 11 i1
*> 192.168.12.0 10.10.24.2 0 0 11 i
R104#s

how i p route

!--- Output suppressed.
Gateway of last resort is not set

B 192.168.12.0/24 [20/0] via 10.10.24.2, 00:49:06

&



!--- The next hop is R102.
B 192.168.11.0/24 [200/0] via 10.10.34.3, 00:07: 36

l--- The next hop is R103.
10.0.0.0/24 1is subnetted, 2 subnets

C 10.10.24.0 is directly connected, Serial8/0
C 10.10.34.0 is directly connected, Ethernet0/0

R101-R103 &3 &0l A| &Ql

R101-R103 2137} Alujsl® 2= EZHEI0| R102E 6l CtA| 2t &l E|o{of g L|C}. o] Ctolo{a
2 0|8t HE AIE g 2o ELICH

IBGP

10.10.34. X

192.168.12.0
192.168.11.0 second ary




o| A&2 AlEdo|M5t7] 218 R10301A R103-R101 213 & S = 8fL|Ct.

<#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

AS 100 CHEt O RHIRE B2 E =QIFLICE

<tfroot>
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

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

*>j 10. 10. 34. 0/ 24 192.168.12.2 100 0 10 i

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

* §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

l--- Qutput suppressed.
Gateway of Tast resort is 192.168.12.2 to network 0.0.0.0

C 192.168.12.0/24 dis directly connected, Ethernet0/0
C 192.168.11.0/24 dis directly connected, Ethernet0/0



B

B*

10.0.0.0/24 1is subnetted, 1 subnets
10.10.34.0 [200/0] via 192.168.12.2, 00:01: 34

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

1--- 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
192.168.12.0/24 is directly connected, Ethernet0/0
192.168.11.0/24 is directly connected, Ethernet0/0

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

C
C
C
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--- AT1 outbound traffic on R102 goes through R104.
R101-R1030| &5 &X|& 4<% QHIRE Ecit Z=2E FelgLct
<#root>
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
10.10.34.4 0 100 0 11 i

*>7192.168.12.0

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, 00:14:55
!--- The next hop 1is R104.
B 192.168.11.0/24 [200/0] via 10.10.34.4, 00:05:46

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

R1040{ A1 192.168.11.0 2! 192.168.12.02| EZ{Z2 R104-R102

<{froot>
R104#

show i p route

I--- Qutput suppressed.

Gateway of Tast resort is not set

B 192.168.12.0/24 [20/0] via 10.10.24.2, 00:58:35
I--- The next hop is R102.

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

I--- The next hop is 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 is directly connected, Ethernet0/0
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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


/content/en/us/support/docs/ip/border-gateway-protocol-bgp/23675-27.html
/content/en/us/support/docs/ip/border-gateway-protocol-bgp/23675-27.html
/content/en/us/support/docs/ip/border-gateway-protocol-bgp/23675-27.html

!--- 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 in

!--- 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
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

2t EB

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

2t EIC

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

FO|
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Cisco CLI Analyzer(S 5 1120t 5
5l0{ show HE S EME8 E £

A& LIC.
show ip route B 2| £241} traceroute BHL| £2I2 128.0.0xEC X2 2E HESITE E0iE
L|Ct. 10.20.20.28 S3H RouterAE SE&LICt. 0| A2 &= serial 0 QIEH[0|A Q| CtF S LICt. Lt
HX| HEQIE= 224 1 QlE{Ho]A 2| CH2 &2110.10.10.28 £ S2E/LICH

<#root>
RouterA#

show i p route

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

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

l--- This is the next hop out through GigabitEthernet0/1.
l--- 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 0 12 i * 172.16.2.0/24 10.20.20.2 0 0 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 nmsec 3 msec 2 nsecC
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 msec 2 nsec *

RouterA#
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10.40.40.0:24

192.166.21.2



https://www.ietf.org/rfc/rfc1918.txt?number=1918
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R2

interface EthernetO

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
!--- The next two Tines 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

!--- 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

!--- This 1line sets the AS path access 1ist, it permits all routes within the routing domain of the pro
ip as-path access-list 1 permit A400%

!--- These two Tines set the access list.

access-1list 10 permit 10.10.10.0 0.0.0.255

access-1list 20 permit 10.10.20.0 0.0.0.255

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

route-map AS-400-INCOMING permit 10

match as-path 1

set local-preference 150

I--- 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 Tlog-neighbor-changes

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

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

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

access-1list 10 permit 10.10.20.0 0.0.0.255
access-1list 20 permit 10.10.10.0 0.0.0.255
!--- The next three Tines 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

!--- Here, the route map prepends AS 100 to BGP updates for networks that are permitted by access list



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

Ol 4442 AFE3of AT TF OIMO| MCHZ BHSHER| ZQlstIct

Cisco CLI Analyzer(S5 1124t
5to{ show Y £ EME E
N

&10: show ip bgp EH0| HTt & 7|2(>)= 58 B2 FoIM 8T Ul
Mol H2E LIEPLICH XFMIEH LIS S BGP 2% 2 E*dE—”. aEiEE HE A

<#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

l--- 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


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

!--- 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) T1ink.

O|Xl R22| show ip bgp £21g &olgt

<{froot>
R2#

show i p bgp

BGP table version is 8, 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
0.0.0.0 192.168.42.4
*>j 192.168.21.1

Metric LocPrf Weight Path
150 0 400 i

200 0 300

l--- This Tine 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

1 192.168.21.1
*> 10.10.20.0/24 0.0.0.0
* 192.168.21.1

*>j 10. 30. 30. 0/ 24 192.168.21.1

*> 10. 40. 40. 0/ 24 192.168.42. 4

0 32768 1
0 100 0 i
0 32768 1
0 100 0 i
0 200 0 300
0 150 0 400

!--- 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) Tink.

EHE 604 A show ip bgp HEE
2C YAz =olghct.

<tfroot>
R6#

show i p bgp

AlSH
= O

50 HIE 23 10.10.10.0/24 & 10.10.20.0/2401 CHBt I}

BGP table version is 15, Tocal 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/ 24 192.168.63. 3 0 300 100 100

!--- This Tine shows that network 10.10.10.0/24 is routed through AS 300
I1--—- with the ISP(A)-R1 1ink.

* 192.168.64.4 0 400 100 100 100 i
* 10.10.20.0/24 192.168.63.3 0 300 100 100 i
*> 192.168. 64. 4 0 400 100

!--- This Tine shows that network 10.10.20.0/24 is routed through AS 400
I1--- with the ISP(B)-R2 1ink.

0 300 i
0 400 1

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

o o

R10IM R1-ISP(A) @38 S=235t11 BGP E|0|= & HFLICH QIE{Hol CHE 2 & E2i=0| R2-
ISP(B) B2 E Sall EtREE Wo= o4& L ct

<#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
*>70.0.0.0 192.168.21.2 150 0 400 i

l-—-- The best default path is now through the R2-ISP(B) 1ink.

* 110.10.10.0/24 192.168.21.2 0 100 0 i
*> 0.0.0.0 0 32768 1
* 110.10.20.0/24 192.168.21.2 0 100 0 i
*> 0.0.0.0 0 32768 1
*>710.40.40.0/24 192.168.21.2 0 150 0 400 1



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 0 32768 i
* i10.10.20.0/24 192.168.21.1 0 100 0 i
*> 0.0.0.0 0 32768 i
*> 10.40.40.0/24 192.168.42.4 0 150 0 400 1

2IRE{ 60IAM U ER3 10.10.10.0/242| B2 E =olgtL|Ct.

<#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 1
*> 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/ko_kr/support/docs/ip/border-gateway-protocol-bgp/5212-46.html
/content/en/us/support/docs/ip/border-gateway-protocol-bgp/23675-27.html
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https://www.cisco.com/c/ko_kr/support/docs/ip/border-gateway-protocol-bgp/13759-37.html
https://www.cisco.com/c/ko_kr/support/docs/ip/border-gateway-protocol-bgp/13759-37.html
https://www.cisco.com/c/ko_kr/support/docs/ip/border-gateway-protocol-bgp/13759-37.html
https://www.cisco.com/c/ko_kr/support/docs/ip/border-gateway-protocol-bgp/13759-37.html
https://www.cisco.com/c/ko_kr/tech/ip/ip-routing/index.html
https://www.cisco.com/c/ko_kr/tech/ip/ip-routing/index.html
https://www.cisco.com/c/ko_kr/support/index.html
https://www.cisco.com/c/ko_kr/support/index.html
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