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10.10.10.0

A Gil/o Gio/io , /_/_\\S
AS10

A Gio/M GioH | _j
~ Router A M 4020200 P P posterB . —

A511

AEEAUATEE
- BEEHEEA
- BHEEB
BRE2R A

<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

X HEE B



<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 EE BT EAB RS GAER S ERE ATEIER 0SB, AT
, EIGRPAR L AIREEA.

R
EAXERE  BRENEERETERER,

Cisco CLI Analyzer ( E#EFMELSFER ) TEFEL show 5. A Cisco CLI Analyzer %13
show ¥E T H #2247,

show ip routedn 5 BV &I i B8 REIGRPE XAV E 3 192.168.2. 248 B B Ry 1R B8 8. show ip bgp
summary@p S E RBGPHE 2 F AR IR HEENRE N HEBEN, traceroutef TV L RIAE R
SHEEMESRSIERCE. LRGP  aBLASHESATaImEE, EULERSNE L
tHip route-cachen & , ERIBEEHITERLA, BB LAFEACisco Express Forwardingfii &
BEENONESEEENARISE., FRNAEECiscoR FERHFHEMEN , FSBELE CiscolR
EEE,

<#root>
RouterA#

show i p route
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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, GigabitEthernet0/0
10.10.10.1/32 1is directly connected, GigabitEthernet0/0
10.20.20.0/24 1is directly connected, GigabitEthernet0/1
10.20.20.1/32 1is directly connected, GigabitEthernet0/1
192.168.1.0/32 is subnetted, 1 subnets
192.168.1.1 is directly connected, LoopbackO
192.168.2.0/32 is subnetted, 1 subnets

roOrr N

(@)

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, 00:0:

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#

58 St B AR
B 8T A R AT AR AR AR AR S R

118 B8 A AN b % fh 25 2 18 3 E AR 2 — [@Internet R IR E (ISP) B
H@Eﬁ/\m

It RBIFE TR ERRASHABAS c B FE SRR NAERAEHLA, ‘E‘kb%ﬁﬂﬁﬁzlii&ASE’J—1
BREERPIRLL | EEEEBCPRRHPHIEIRASH ZER AR L&, HERERMEER —ERKA



g5l
it RBIEE & 5 A maximum-pathsii . FARIER T , BGPEHt —EASH AN AR EER T HEE -

BERERRK. B , BUUERATFNLETESERCNEABE, BEETHETE  FEBGPERE
T @#FEmaximum-paths 5. FEA1Z62 BB FHEBpaths5| B,

8 B (Bl 2=
A8 AT HBBE RE

10.20.20.0 Gimﬂ‘%
‘2 Routér B

AS 11

" Router A GiO/1

10.10.10.0

A5 10
Gio/1 iy

Router C

#H RE
AEHEAUATEE :
- BREEA
- HHEB
- HRH]C

BEEHEE A

<{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

mexi mum pat hs 2

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

B H2R B

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

BHRs C

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

B
EAAERE  BRONEERTESER,

Cisco CLI Analyzer (ZHEEMEEFR ) TEE L show 38T, M Cisco CLI Analyzer 4%
show &8 H B 247,

show ip routetn & #Y & i BE 'RBGPE AR 5 18172.16.2. 048 M MR EE 8, traceroutedm T HVEIH R
HERIMEMESRIERZE, FHEED , EELAERESHEBE., show ip bgpin T &R
172.16. 2.0 N ERNER,

<{froot>
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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

5% Bt B AR
B TR AT AR AR A AR S AR,



IR % B4 % AR E T 2 —EISPRIM A RHLA

L REIBERER S EERERZ @A HEHEREE —EISPHE , MABRE[AA. WE
eBGPHEFRAEMERE N AR M L&k, MEEEMKER LETEHTE , RABGPEHE
#teBGPMA#BGP(IBGP) S A Mk FIZFE —HERKE, FAS 10N SEREcEANEHAMR
T—ERESZE, FALEEEAA  RERAERRK , BIEREMBNRERB WK EH.
AL, R —RERBLERE  SRERTSFER/S —REBNED.

REERER , RFRAS 11HBGPRHEERKA .
« AS 11EZREAS 10894 #bE% H , LAK HLERMERR AR BE B AV TRERBR A
- HIERERES
- FTERR101&ZInternet R EH EBIBR101-R1038E 2R H

- tNERR101-R1035ER B AEHE | HIFER101EInternetV AT E R EH S HIBR102FAS
100

- B8, fTEHRR102% EInternetI R EH EHIBR102-R104 585 .

- HNERR102-R1045#% K& E | BIFER102FInternetV AT E R EH 2 HIBR101ZFAS
10,

« ANERERES
- fEInternet® 1 #8#%192.168.11.0/24 W R E R HR103-R101 588K,
- fEInternet® A #8#%192.168.12.0/24 W R &R HR104-R1025# %,

- WMNRIBEAS 108 —RERRBAEWIE | Bl —RERSKBIMEMARNRER
Interneti& HEIAS 11,

ARBHRIE—F , *R1015IR103E/1192.168.11.0 , HAS_PATHLL#R102EIR104E MM ERE. AS
10E#EBR103-R101HERAVRERE. B , 192.168.12.08 LUEIBR102-R 104 HEE Y BUE 2]
B, AS 108 £EAR104-R10282 5% B E FAS 11741192.168.12.00 R E.

HRELHRE , BGPERIEE BeBCGPB AN HRATERERR, ELEKALEIBBGPEAMNEEH
EA[HL, Hitk , R101&EiBeBGP#R103%£110.10.34.0 , A EBIBGPHER102% %110.10.34.0, 4+
IR EREFEALRLCL, MREZRBRI0IEEFHBGPE , #BM10.10.34.00 B HAS BB
R101-R1038#3& , T—34A10.10.13.3, 7£R102t , & 10.10.34.089 3% 2 EBiBR102-R104 5%
, T—3510.10.24.4, EEBETEMNHA10.10.34.00RENERELAH. BUNEREERR
R101FIR102 LV FEER G . FRIBGPIRBREENFFMEN , S BBCGPRERRIBINEESR
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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

R10

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

R10

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

i



AEREHNERATARERENEAEEREEEE,
Cisco CLI Analyzer X EEX L show 5 ( EREFMEF ) , EAHEEE show ETEEN D7

o

EAS 1171AS 102 FE Ay $EE8 #0 45 BA R BB RF EE 1T BR =8

REGLRE

N s

E"

:show ip bgpfr ﬁ&¢%k#%m%%§ﬁ%ﬂ%%@¢%%ﬁ%@ MBFHMER
FBGPHREF R EERUEE 0

\\\ﬁ i

R101HYBGP&RE R 7 EiBR101-R1035E 3% ZiE W R AR AV PR B B LR BRI KT, show ip
route i 7 ¥ Hi A R FERSRE R R P AV ER B o

<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
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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.

LT ER102HBGPHMEH K, BIBZERK , R102EBR102-R104E B S ERERHZEIAS 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.

ERTEREAS 102IAS 11RI AR E

#A3%192.168.11.051192.168.12.0 BAAS 11, BIBEZEKRE , AS 11E £ FEAR103-R101 HEEE Hia 3%
A#858192.168.11.0M 2 , MAEAR104-R1025E (& E 2 T 4818 192.168.12.00 £,

<#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 L #8%192.168.11.0 R E R KR E2BIBR103-R1018E , #958192.168. 12.0N R ERKEE2EB
R104Z|AS 11, EEBERLT , RERRRERERERR,

Bl , £R104 L , BGPHIRHARMW TR :

<#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

R101-R103 E#E K MG B &

ER101-R103FEE B AEMIER |, FIERENSLEBBRIVCENKH, WERPLEE !



10.10.34. X

192.168.12.0
192.168.11.0 second ary

FAFAR103 LHIR103-R1018ER LME R EREE .

<#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



BEREIAS 1089 HuERE A

<{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.

BER101-R103EABMN AR ERH,

<{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

ER104 £ , 192.168.11.051192.168.12.089 /it £i&B18BR104-R1025HE K,



<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

AEEAUATERE :
- BEERER A
- BREEE B
- BEHEEC

BR 2R A

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

B H2R B

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

BHRs C

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

B
EARERE  BRONEERTESER,

Cisco CLI Analyzer (ZHEEMEEFR ) TEE L show 38T, M Cisco CLI Analyzer %47
show &8 H B 247,
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show ip routedin % By % 1 Mtracerouteds T #Y & i F RAEAT1K 74 128.0.0. xHI B B8 #8818 10.20.20.2i1R
i RouterA, It HEserial 0N EM T — Bk, HEXMAMKEIR10.10.10.2 B , iERserial 1T EHN T
_E;I.(:o

<#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#

58 Bt B AR
B 8T AR AT AR AR AR AR R R

BZEAEESRZETIMEISPEHNEH AL

EEAMEISPHZBEERETEELBEREHGHE ., BGPERTREMNASERNBCGPREHERER
FENMNE -—SERE , REBLETERTYE. R  AHHAMAEEESTE BGP MEHREA
1T, RIBREENRE , AT ERNBCPEMERZEFIEK .

FEFMEARBAENSBEIRE, FLERTTNAUEREHAH, F2
100 ZERAMRBER T IEUENEHLR

\ﬁ

B8 A8 B

N

, HFAS

N ATHIPMIPHE I SREC 19185 i i 7R A%
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- PTEREMREELMEABBR-ISPA) M AKX H0.0.0.0,
- WRR1-ISP(A)SEREBRAWE , FIAREHGEIBR2-ISP(B)HEEK,
- AUWRERBER
- fInternetZ AR 10.10.10.0/24 K9 B K B ISP(A)-R18E5K.
- fInternetZ A% 10.10.20.0/24 49 F B 5 B 1SP(B)-R28E
- MR—{EISPELEMIE , 5 —EISPEFTEREIREEInternet?E M EAS 100,

w8 B &
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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

#H RE
AHEAUTERE

* R2

+ R1

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
!

L
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Cisco CLI Analyzer ( EHE2FMELFER ) TEEL show IS . EA Cisco CLI Analyzer #13
show IETH I 2.

& Hshow ip bgpn s , ABBEL/BEARIREER.

~ £¥:show ip bgp#ii H I KRR () R RZMBRE TN R EPFEANRERSE, MEFMAEA
B2 EBGPEERZEIEEE L,

<#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.

BE , BER2 LM show ip bgp#r :

<ffroot>
R2#

show i p bgp
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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.

#£Router 6 L Hshow ip bgpar & , SAERER#@#E10.10.10.0/245110.10.20.0/24 9 E AR Al :

<#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



ERAR1 LAR1-ISP(A)$E3E I B EEBGP XK. % £ FTA Zlinternetfy i 2 &P BIBR2-ISP(B)HE3% 2% 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

MR A6 HEE810.10.10.0/24 9 B8 B -

<{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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