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ip cef

!

ip vrf vpnl

rd 1:101

route-target export 1:101
route-target import 1:101

1

interface Loopback0

ip address 223.0.0.3 255.255.255.255
1

interface Loopbackl

ip vrf forwarding vpnl

ip address 222.0.0.10 255.255.255.255
1
interface Ethernetl/1

ip vrf forwarding vpnl

ip address 150.150.0.1 255.255.255.0
no ip mroute-cache

1

interface ATM4/0




no ip address
no ip mroute-cache
no atm ilmi-keepalive
!
interface ATM4/0.1 tag-switching
ip address 10.0.0.13 255.255.255.252
tag-switching atm vpi 2-4
tag-switching ip
!
router ospf 1
log-adjacency-changes
network 10.0.0.0 0.0.0.255 area 0
network 150.150.0.0 0.0.0.255 area O
network 223.0.0.3 0.0.0.0 area O
!
router ospf 2 vrf vpnl
log-adjacency-changes
redistribute bgp 1 metric-type 1 subnets
network 150.150.0.0 0.0.0.255 area O
network 222.0.0.0 0.0.0.255 area 0
!
router bgp 1
neighbor 223.0.0.21 remote-as 1
neighbor 223.0.0.21 update-source Loopback0
|
address-family ipv4 vrf vpnl
redistribute ospf 2
no auto-summary
no synchronization
exit-address-family
!
address-family vpnv4
neighbor 223.0.0.21 activate
neighbor 223.0.0.21 send-community extended
exit-address-family
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1
ip cef

!
ip vrf vpnl

rd 1:101

route-target export 1:101
route-target import 1:101

1

interface Loopback0

ip address 223.0.0.21 255.255.255.255
!

interface Loopbackl

ip vrf forwarding vpnl

ip address 222.0.0.30 255.255.255.255
!

interface Ethernetl/1

ip vrf forwarding vpnl

ip address 69.69.0.1 255.255.255.252
no ip mroute-cache

tag-switching ip

1

interface ATM4/0

no ip address

no atm scrambling cell-payload




no atm ilmi-keepalive

pvc gsaal 0/5 gsaal

|

pvc ilmi 0/16 ilmi

|

!
interface ATM4/0.1 tag-switching

ip address 11.0.0.6 255.255.255.252
tag-switching atm vpi 2-4

tag-switching ip

!
router ospf 1

log-adjacency-changes

network 11.0.0.0 0.0.0.255 area 0
network 223.0.0.21 0.0.0.0 area O

!
router ospf 2 vrf vpnl
log-adjacency-changes

redistribute bgp 1 metric-type 1 subnets
network 69.69.0.0 0.0.0.255 area 0
network 222.0.0.0 0.0.0.255 area 0

!
router bgp 1
neighbor 223.
neighbor 223.
neighbor 223.
neighbor 223.

0.3 remote-as 1

0.3 update-source Loopback0
.0.11 remote-as 1
0

o O O O

.11 update-source Loopback0

address-family ipv4 vrf vpnl

redistribute ospf 2

no auto-summary

no synchronization

exit-address-family

!

address-family vpnv4

neighbor 223.0.0.3 activate

neighbor 223.0.0.3 send-community extended
neighbor 223.0.0.11 activate

neighbor 223.0.0.11 send-community extended

exit-address-family
1
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1
interface Loopback0

ip address 222.0.0.1 255.255.255.255
!
interface Loopback2

ip address 7.7.7.7 255.255.255.0

!

interface FastEthernet0/0

ip address 7.7.8.1 255.255.255.0
duplex auto

speed auto

!

interface FastEthernet0/1

ip address 150.150.0.2 255.255.255.0
duplex auto

speed auto

!

router ospf 1

network 7.7.7.7 0.0.0.0 area 1




network 150.150.0.0 0.0.0.255 area 0
network 222.0.0.1 0.0.0.0 area 1

I=E2u3

1

interface Loopback0

ip address 222.0.0.3 255.255.255.255
1

interface Loopbackl

ip address 6.6.6.6 255.255.255.255
1

interface FastEthernet0/0

ip address 6.6.7.1 255.255.255.0
duplex auto

speed auto

1

interface FastEthernet0/1

ip address 69.69.0.2 255.255.255.252
duplex auto

speed auto

1

router ospf 1

log-adjacency-changes

network 6.6.6.6 0.0.0.0 area 3
network 69.69.0.0 0.0.0.255 area 0
network 222.0.0.3 0.0.0.0 area 3
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1

interface Loopback0

ip address 222.0.0.11 255.255.255.255
1

interface Ethernet0/1

ip address 7.7.8.2 255.255.255.0

1

router ospf 2

network 7.7.8.0 0.0.0.255 area 1
network 222.0.0.0 0.0.0.255 area 1

o|A7|o}

1
interface Loopback0
ip address 222.0.0.22 255.255.255.255
1
interface Ethernetl/4
ip address 6.6.7.2 255.255.255.0
1
router ospf 1
log-adjacency-changes
network 6.6.7.0 0.0.0.255 area 3
network 222.0.0.0 0.0.0.255 area 3
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show ip route vrf <VPN 2} R & £ &= FIE PIAEIA O[5>
show ip bgp vpnv4 vif <VPN 2} RE £ &= E Q|5 2IAEIA 08> <A.B.C.D>
show ip ospf <process ID number>
show ip ospf <process ID number> interface

- show ip ospf <process ID number> database

. show tag-switching forwarding-table vrf <VPN 2} R & E£= ZQ|g PIAEHA O/F>
?lo| XM F HES M™stod PE 2tREQ| £ VPN CHet VRFE EAIELICE.

OSPF 87 32

PE 2f<E{0l CHi#t HZ
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Alcazabat#fshow ip ospf 2
Routing Process "ospf 2" with ID 222.0.0.10
Supports only single TOS(TOSO) routes
Supports opaque LSA
Connected to MPLS VPN Superbackbone
It is an area border and autonomous system boundary router
Redistributing External Routes from,
bgp 1, includes subnets in redistribution
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 0. Checksum Sum 0x0
Number of opaque AS LSA 0. Checksum Sum 0x0
Number of DCbitless external and opaque AS LSA 0
Number of DoNotAge external and opagque AS LSA 0
Number of areas in this router is 1. 1 normal 0 stub 0 nssa
External flood list length 0
Area BACKBONE (0)
Number of interfaces in this area is 2
Area has no authentication
SPF algorithm executed 4 times
Area ranges are
Number of LSA 13. Checksum Sum 0x715C5
Number of opagque link LSA 0. Checksum Sum 0x0
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood 1list length 0

Alcazabat#ishow ip ospf 2 database

OSPF Router with ID (222.0.0.10) (Process ID 2)
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Router Link States (Area 0)
Link ID ADV Router Age Seqg# Checksum Link count
222.0.0.1 222.0.0.1 272 0x80000009 0xCA39 1
222.0.0.10 222.0.0.10 197 0x80000003 OxFCFF 2

Net Link States (Area 0)
Link ID ADV Router Age Seqg# Checksum
150.150.0.1 222.0.0.10 197 0x80000002 OxXEA6E

Summary Net Link States (Area 0)
Link ID ADV Router Age Seqg# Checksum
6.6.6.6 222.0.0.10 197 0x80000002 0x4768
6.6.7.0 222.0.0.10 750 0x80000001 0xD4D7
7.7.7.7 222.0.0.1 272 0x80000002 0x72CC
7.7.8.0 222.0.0.1 1003 0x80000003 0x635
69.69.0.0 222.0.0.10 197 0x80000002 0x2228
222.0.0.1 222.0.0.1 272 0x80000002 0x5A21
222.0.0.3 222.0.0.10 197 0x80000004 OxE8FA
222.0.0.11 222.0.0.1 1010 0x80000001 0x5cCO0cC
222.0.0.22 222.0.0.10 752 0x80000001 0x9435
222.0.0.30 222.0.0.10 199 0x80000002 0x795B

Alcazaba#show ip ospf 2 interface
Loopbackl is up, line protocol is up
Internet Address 222.0.0.10/32, Area 0
Router ID 222.0.0.10, Network Type LOOPBACK, Cost: 1

Loopback interface is treated as a stub Host

Process ID 2,

Ethernetl/1l is up, line protocol is up
Internet Address 150.150.0.1/24, Area O
Router ID 222.0.0.10, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 1
(ID) 222.0.0.10, Interface address 150.150.0.1
Backup Designated router (ID) 222.0.0.1, Interface address 150.150.0.2
Timer intervals configured, Hello 10, Dead 40, Wait 40,
Hello due in 00:00:08
Index 1/1, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 6,

Process ID 2,
Designated Router

Retransmit 5

maximum is 6
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1

Adjacent with neighbor 222.0.0.1 (Backup Designated Router)

Suppress hello for 0 neighbor(s)

CE 2t E{of CHEt HH
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rapid#show ip ospf
with ID 222.0.0.1
Supports only single TOS (TOSO0)

Routing Process "ospf 1"
routes
Supports opaque LSA

It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs

Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
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Number of external LSA 0. Checksum Sum 0x0
Number of opagque AS LSA 0. Checksum Sum 0x0
Number of DCbitless external and opaque AS LSA 0
Number of DoNotAge external and opaque AS LSA 0
Number of areas in this router is 2. 2 normal 0 stub 0 nssa
External flood list length 0
Area BACKBONE (0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 14 times
Area ranges are
Number of LSA 13. Checksum Sum 0x715C5
Number of opaque link LSA 0. Checksum Sum 0x0
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length 0
Area 1
Number of interfaces in this area is 3
Area has no authentication
SPF algorithm executed 48 times
Area ranges are
Number of LSA 16. Checksum Sum 0x8CCBE
Number of opaque link LSA 0. Checksum Sum 0x0
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length 0

rapid#show ip ospf database

OSPF Router with ID (222.0.0.1) (Process ID 1)

Router Link States (Area 0)

Link ID ADV Router Age Seqg# Checksum Link count
222.0.0.1 222.0.0.1 331 0x80000009 0xCA39 1
222.0.0.10 222.0.0.10 259 0x80000003 OxFCFF 2

Net Link States (Area 0)

Link ID ADV Router Age Seqg# Checksum
150.150.0.1 222.0.0.10 259 0x80000002 OxEAG6E

Summary Net Link States (Area 0)

Link ID ADV Router Age Seqg# Checksum
6.6.6.6 222.0.0.10 259 0x80000002 0x4768
6.6.7.0 222.0.0.10 812 0x80000001 0xD4D7
7.7.7.7 222.0.0.1 331 0x80000002 0x72CC
7.7.8.0 222.0.0.1 1062 0x80000003 0x635
69.69.0.0 222.0.0.10 259 0x80000002 0x2228
222.0.0.1 222.0.0.1 331 0x80000002 0x5A21
222.0.0.3 222.0.0.10 260 0x80000004 OxE8FA
222.0.0.11 222.0.0.1 1069 0x80000001 0x5COC
222.0.0.22 222.0.0.10 813 0x80000001 0x9435
222.0.0.30 222.0.0.10 260 0x80000002 0x795B

Router Link States (Area 1)

Link ID ADV Router Age Seqg# Checksum Link count
222.0.0.1 222.0.0.1 1078 0x80000029 0x658E 3
222.0.0.10 222.0.0.10 2962 0x80000003 OxFCFF 2

222.0.0.11 222.0.0.11 1080 0x80000003 OxAS7F 2



Net Link States (Area 1)
Link ID ADV Router Age Seqg# Checksum
7.7.8.2 222.0.0.11 1081 0x80000001 0x93DA
150.150.0.1 222.0.0.10 2962 0x80000002 OxEA6E

Summary Net Link States (Area 1)
Link ID ADV Router Age Seqg# Checksum
6.6.6.6 222.0.0.1 332 0x80000002 0x69C5
6.6.6.6 222.0.0.10 2720 0x80000002 0x4768
6.6.7.0 222.0.0.1 820 0x80000001 OxF635
69.69.0.0 222.0.0.1 341 0x80000002 0x4485
150.150.0.0 222.0.0. 341 0x80000004 0x57CB
222.0.0.3 222.0.0.1 341 0x80000002 O0xF56
222.0.0.3 222.0.0.10 2727 0x80000002 OxECF38
222.0.0.10 222.0.0.1 341 0x80000002 0x6404
222.0.0.22 222.0.0.1 820 0x80000001 0xB692
222.0.0.30 222.0.0.1 341 0x80000002 0x9BB8

Summary ASB Link States (Area 1)
Link ID ADV Router Age Seqg# Checksum
222.0.0.10 222.0.0.1 341 0x80000002 Ox4cClC
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Guilder#show ip route

Codes: C - connected, S - static, I - IGRP, 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

El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, Ll - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route
Gateway of last resort is not set
69.0.0.0/30 is subnetted, 1 subnets
O IA 69.69.0.0 [110/21] via 7.7.8.1, 00:06:33, Ethernet0/1
222.0.0.0/32 is subnetted, 6 subnets
O IA 222.0.0.30 [110/21] via 7.7.8.1, 00:06:33, Ethernet0/1
O IA 222.0.0.22 [110/41] via 7.7.8.1, 00:06:33, Ethernet0/1
O IA 222.0.0.10 [110/21] via 7.7.8.1, 00:06:33, Ethernet0/1
C 222.0.0.11 is directly connected, Loopback0
O IA 222.0.0.3 [110/31] via 7.7.8.1, 00:06:33, Ethernet0/1
0 222.0.0.1 [110/11] via 7.7.8.1, 00:06:33, Ethernet0/1
6.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
O IA 6.6.6.6/32 [110/31] via 7.7.8.1, 00:06:34, Ethernet0/1
O IA 6.6.7.0/24 [110/40] via 7.7.8.1, 00:06:34, Ethernet0/1
7.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
0 7.7.7.7/32 [110/11] via 7.7.8.1, 00:06:35, Ethernet0/1
C 7.7.8.0/24 is directly connected, Ethernet0/1
10.0.0.0/22 is subnetted, 1 subnets
C 10.200.8.0 is directly connected, Ethernet0/0
150.150.0.0/24 is subnetted, 1 subnets
O IA 150.150.0.0 [110/20] wvia 7.7.8.1, 00:06:35, Ethernet0/1
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Alcazabatftshow tag-switching forwarding-table vrf vpnl 6.6.7.2 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
None 2/41 6.6.7.0/24 0 AT4/0.1 point2point

MAC/Encaps=4/12, MTU=4466, Tag Stack{2/41(vcd=10) 29}
000A8847 0000A0000001D000

O|A| LSR E&0i| EAl=|l=%| &elghL|ct.

T

Kozel#show tag-switching forwarding-table vrf vpnl 6.6.7.2 detail

Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface
29 Untagged 6.6.7.0/24[V] 1466 Etl/1 69.69.0.2

MAC/Encaps=0/0, MTU=1500, Tag Stack{}
VPN route: vpnl
Per-packet load-sharing

Ischia#ping 222.0.0.11

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 222.0.0.11, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/3/4 ms
Ischia#trac

Ischia#traceroute 222.0.0.11

Type escape sequence to abort.
Tracing the route to 222.0.0.11

6.6.7.1 0 msec 0 msec 0 msec
69.69.0.1 0 msec 0 msec 0 msec
150.150.0.1 4 msec 4 msec 0 msec
150.150.0.2 4 msec 0 msec 0 msec
7.7.8.2 4

uos W N

msec * 0 msec
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