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il & LogSill siiamall 13D sy

(CE(1 -

version 12.0
!

ip cef

CEF is not required on the CE because there is no ---!
MPLS configuration. !--- CEF is the fastest switching
algorithm on Cisco routers !--- and it is best to leave
it enabled. ! ! interface LoopbackO ip address 11.1.1.1
255.255.255.0 ! interface Loopbackl ip address 11.2.1.1
255.255.255.0 ! interface Loopback2 ip address 11.3.1.1
255.255.255.0 ! interface FastEthernet2/0 ip address
192. 168. 2. 2 255. 255.255.252 ! router eigrp 100 network
11.0.0.0 network 192.168.2.0 no auto-summary ! ip

cl assl ess

(PE(1

version 12.0
!

CEF is enabled by default on GSR. . ! ip vrf ---!
Customer_A

rd 100:1

route-target export 100:1

route-target import 100:1

Enables the VPN routing and forwarding (VRF) ---1!
routing table. ! interface LoopbackO ip address 1.1.1.1
255, 255.255.255 | interface FastEthernet0/0 ip vrf
forwarding Customer A

Associates a VRF instance with an interface or ---!

subinterface. ip address 192.168.2.1 255. 255. 255. 252
interface POS4/0 ip address 10.0.0.1 255.255. 255. 252
tag-switching ip

Enables dynamic Label Switching of IPv4 packets on ---!

an interface. !--- At minimum, this is all you need to
configure MPLS over POS. !--- Note the default
encapsulation of POS interfaces is HDLC. !--- An mpls ip

.command can al so be used instead of tag-switching ip




crc 32
cl ock source interna

!

!

router eigrp 1

!

address-fam |y ipv4d vrf Customer_A
redistribute bgp 100 metric 10000 1 255 1 1500
network 192.168.2.0

no aut o- sunmary

autonomous-system 100

The autonomous-system 100 must match the AS used on ---!
the CE. !--- The bgp must be redistributed with metric
. The default-metric !--- command can al so be used

exit-address-fanily
!
router ospf 1
| og- adj acency- changes
network 1.1.1.1 0.0.0.0 area O
network 10.0.0.1 0.0.0.0 area O
!
router bgp 100
bgp | og- nei ghbor - changes
nei ghbor 4.4.4.4 renote-as 100
nei ghbor 4. 4. 4.4 updat e- source LoopbackO
!
address-fam |y vpnv4
nei ghbor 4.4.4.4 activate
nei ghbor 4.4.4.4 send-comunity both
exit-address-fanily
!
address-fam |y ipv4d vrf Customer_A
redistribute eigrp 100

The EIGRP AS 100 must be redistributed to the BGP ---!
vrf instance. NO auto-sumary no synchroni zation exit-
address-famly ! ip classless

Me

|

version 12.0

|

!

i nterface LoopbackO

ip address 2.2.2.2 255, 255.255. 255
!

interface PCS2/0

i p address 10.0.0.2 255. 255. 255. 252
tag-switching ip

This enables MPLS over POS. crc 32 ! ! interface ---!
ATM6/ 0 no ip address ! interface ATM6/0.100 point-to-
point ip address 10.1.1.1 255.255. 255. 252 tag-switching
ip

pve 0/100

|

This enables "packet-based" MPLS over ATM. ! router ---!




ospf 1 | og-adjacency-changes network 2.2.2.2 0.0.0.0
area 0 network 10.0.0.2 0.0.0.0 area 0 network 10.1.1.1
0.0.0.0 area 0! ip classless

(P(2

|
version 12.0
!
|
i nterface LoopbackO
i p address 3. 3.3.3 255. 255. 255. 255
!
interface ATM4/ 0
no i p address
!
interface ATM4/ 0. 100 poi nt-t o- point
i p address 10.1.1.2 255. 255. 255. 252
tag-switching ip
pve 0/100

This enables "packet-based" MPLS over ATM. ! | ——-1I
interface SRP5/0 ip address 10.2.2.1 255.255. 255. 252 no
i p directed-broadcast tag-switching ip

This enables MPLS over SRP. ! router ospf 1 log- ---!
adj acency-changes network 3.3.3.3 0.0.0.0 area 0 network
10.1.1.2 0.0.0.0 area O network 10.2.2.1 0.0.0.0 area O
I ip classless

(PE(2

|
version 12.0
|
|
ip vrf Customer_A
rd 100: 1
route-target export 100:1
route-target inport 100:1
|
!
i nterface LoopbackO
ip address 4.4.4.4 255, 255. 255. 255
!
interface SRP4/0
i p address 10. 2. 2.2 255. 255. 255. 252
tag-switching ip

This enables MPLS over SRP. ! interface ---!
Fast Et hernet 6/ 0 ip vrf forwarding Customer_ A

Associates a VRF instance with an interface or ---!
subinterface. ip address 192.168.1.1 255.255. 255. 252 | !
router eigrp 1! address-family ipv4 vrf Custoner_A
redistribute bgp 100 metric 10000 1 255 1 1500

network 192.168.1.0

no aut o- sunmmary

autonomous-system 100

exit-address-famly

The autonomous-system 100 must match the AS used on ---!
the CE. !--- The bgp must be redistributed with metric




. The default-metric !--- comuand can al so be used

|
router ospf 1
| og- adj acency- changes
network 4.4.4.4 0.0.0.0 area O
network 10.2.2.2 0.0.0.0 area O
|
router bgp 100
bgp | 0g- nei ghbor - changes
nei ghbor 1.1.1.1 renote-as 100
nei ghbor 1.1.1.1 update-source LoopbackO
|
address-fam |y vpnv4
nei ghbor 1.1.1.1 activate
nei ghbor 1.1.1.1 send-community both
exit-address-famly
|
address-fam |y ipv4d vrf Customer_A
redistribute eigrp 100

The EIGRP AS 100 must be redistributed to the BGP ---!
vrf instance. NO auto-sumary no synchroni zation exit-
address-famly ! ip classless

(CE(2

!
version 12.0
|

ip cef

CEF is not required on the CE because there is no ---!

MPLS configuration. !--- CEF is the fastest switching
algorithm on Cisco routers so it is !--- best to leave
it enabled. ! ! interface LoopbackO ip address 22.1.1.1

255.255.255.0 ! interface Loopbackl ip address 22.2.1.1
255.255.255.0 ! interface Loopback2 ip address 22.3.1.1
255.255.255.0 ! interface FastEthernet2/0 ip address
192.168. 1.2 255.255.255.252 ! | router eigrp 100 network
1 22.0.0.0 network 192.168.1.0 no auto-sumary

2o JSuin Jogy ousSil ol oo 35Tl Lgolasiuw] diSay wlogleo pwsll 13 499,

Dl o se el puiiillo (laad Gelxuall eMawll) 21,3Vl o> o 615l dlawlyy o2l Jolol oy acs aiy

ool Lol z1,21

axxall VRF 3629 (0 (gaxiu—show ip vrf -

PE clgzgo _Je a>gill wlogles 40 ga=i,—show ip route vrf customer_a -

ACMP pj> Jlw,l SV o JLaiVl 0 §8=i—<ping vrf customer_a <ip address -

PE clgzg0 Je azgill wlogleo 0 (§a=xi, — ip address>traceroute vrf customer_a> .
VRF Jio J3I> EIGRP ,> (0 gsxil—show ip eigrp vrf Customer_A neighbors -
VRF Jio J3I5> EIGRP lalaze 0 (§a=i — show ip eigrp vrf customer_a -

VRF Jso J>I> BGP J9a> ;0 ga=xiu,—show ip bgp vpnv4 vrf Customer_A -
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VRF Jio J>I> CEF J9a> 0 8=, — <show ip cef vrf customer_a <ip address -
.dg=9ll &l doMe/,)lus 3929 0 g8, —Show tag-switching forwarding-table -
.CE Usls ohluwe ol o éxi;, — show ip route -

(PE(1

PE(1) #show ip vrf

Nane Default RD I nterfaces
Cust oner _A 100: 1 Fast Et hernet 0/ 0
PE( 1) #show ip route vrf Customer_A
Routi ng Tabl e: Customer_A
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - 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 - 1S1S, su- IS 1S sumary, L1 - IS 1S level-1, L2 - IS- IS level-2
ia- IS I1Sinter area, * - candidate default, U - per-user static route
o - ODR
Gateway of last resort is not set

is subnetted, 3 subnets 22.0.0.0/24

B 22.3.1.0 [200/156160] via 4.4.4.4, 01:12:28
B 22.2.1.0 [200/156160] via 4.4.4.4, 01:12:28
B 22.1.1.0 [200/156160] via 4.4.4.4, 01:12:28

is subnetted, 3 subnets 11.0.0.0/24
via 192.168.2.2, 01:12:50, FastEthernet0/0
via 192.168.2.2, 01:12:50, FastEthernet0/0
via 192.168.2.2, 01:12:50, FastEthernet0/0

is subnetted, 1 subnets 192.168. 1.0/ 30
192.168.1.0 [200/0] via 4.4.4.4, 01:16:14

is subnetted, 1 subnets 192.168. 2.0/ 30
192.168.2.0 is directly connected, FastEthernet0/0

11.2.1.0
11.3.1.0
11.1.1.0

[ 90/ 156160]
[ 90/ 156160]
[ 90/ 156160]

B

PE(1) #ping vrf Customer A 192.168.1.2

. Type escape sequence to abort
: Sending 5, 100-byte | CMP Echos to 192.168.1.2, tinmeout is 2 seconds
(5/5), round-trip m n/avg/ max 1/2/4 ns
? D GSR-12012- 2A#ping vrf Customer_ A ip
WORD Ping destination address or hostnane

<Ccr>

Success rate is 100 percent

PE( 1) #pi ng vrf Customer_A ip

Target |P address: 192.168.1.2
Repeat count [5]: 100

Dat agram si ze [100]: 1500
:[Timeout in seconds [2

: [ Extended commands [n
;[ Sweep range of sizes [n
. Type escape sequence to abort

: Sendi ng 100, 1500-byte | CMP Echos to 192.168.1.2, tinmeout is 2 seconds
EERRERE RN R AR RN R R R R R RN R R RN RN R RN RN R RN RN RN RN R R

round-trip m n/avg/ max 1/2/4 ns

Success rate is 100 percent (100/100),

PE(1) #traceroute vrf Customer A 192.168.1.2



. Type escape sequence to abort
Tracing the route to 192.168.1.2

MPLS: Labels 18/ 28 Exp 0] 0 nsec 0 nsec 0 nsec] 10.0.
MPLS: Labels 19/28 Exp 0] 0 nsec 0 nsec 0 nsec] 10.1.
nmsec 0 nsec O nsec 4 192. 168.

* msec 0 msec 4 192. 168.

PE( 1) #show ip eigrp vrf Customer_A neighbors
| P- El GRP nei ghbors for process 100

H Address Interface Hol d Upti me SRTT RTO Q Seq Type
sec) () Cnt Num)
FaO/ 0 11 10:51:41 10 200 O 8 192.168.2.2 O

PE(1l) #show ip eigrp vrf Customer A topology
| P- El GRP Topol ogy Tabl e for AS(100)/1D(192.168.2.1) Routing Table: Custoner_A

,Codes: P - Passive, A - Active, U- Update, Q- Query, R - Reply
r - Reply status

P 11.2.1.0/24, 1 successors, FDis 156160

via 192.168.2.2 (156160/ 128256), Fast Et hernet0/0
P 11.3.1.0/24, 1 successors, FDis 156160

via 192.168.2.2 (156160/ 128256), Fast Et hernet0/0
P 11.1.1.0/24, 1 successors, FDis 156160

via 192.168.2.2 (156160/ 128256), Fast Et hernet0/0
P 22.3.1.0/24, 1 successors, FDis 156160

(via VPNv4 Sourced (156160/0
P 22.2.1.0/24, 1 successors, FDis 156160

(via VPNv4 Sourced (156160/0
P 22.1.1.0/24, 1 successors, FDis 156160

(via VPNv4 Sourced (156160/0
P 192.168.1.0/30, 1 successors, FD is 28160

(via VPNv4 Sourced (28160/0
P 192.168.2.0/30, 1 successors, FD is 28160

vi a Connected, FastEthernet0/0

PE( 1) #show ip bgp vpnv4 vrf Customer A
BGP table version is 17, local router IDis 1.1.1.1

, Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
r RRB-failure, S Stale
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path

(Route Distinguisher: 100:1 (default for vrf Custoner_A

? 32768 156160 192.168.2.2 11.1.1.0/24 <*

? 32768 156160 192.168.2.2 11.2.1.0/ 24 <*

? 32768 156160 192.168.2.2 11.3.1.0/ 24 <*
?i22.1.1.0/ 24 4.4.4.4 156160 100 o<*
?1i22.2.1.0/ 24 4.4.4.4 156160 100 o<*
?122.3.1.0/24 4.4.4.4 156160 100 o<*

? 1192.168.1.0/30 4.4.4.4 0 100 o<*

? 32768 0 0.0.0.0 192.168. 2.0/ 30 <*

PE( 1) #show ip cef vrf Customer A

Prefix Next Hop Interface

(drop Nul | O (default route handler entry 0.0.0.0/0
receive 0.0.0.0/32

Fast Et hernet 0/ 0 192.168.2.2 11.1.1.0/ 24

Fast Et hernet 0/ 0 192.168.2.2 11.2.1.0/ 24

Fast Et hernet 0/ 0 192.168.2.2 11.3.1.0/ 24

POs4/ 0 10.0.0.2 22.1.1.0/ 24

POs4/ 0 10.0.0.2 22.2.1.0/ 24



PCs4/ 0 10.0.0.2 22.3.1.0/ 24

PCs4/ 0 10.0.0.2 192.168.1.0/ 30

attached Fast Et hernet 0/ 0 192. 168. 2.0/ 30
receive 192. 168. 2.0/ 32

receive 192.168.2.1/32

Fast Et hernet 0/ 0 192.168.2.2 192.168.2.2/ 32
receive 192. 168. 2. 3/ 32

dr op 224.0.0.0/ 4

receive 224.0.0.0/ 24

recei ve 255. 255, 255. 255/ 32

PE( 1) #show ip cef vrf Customer A 11.1.1.0 detail
version 16, epoch 0, cached adjacency 192.168.2.2 ,11.1.1.0/24
packets, 0 bytes O
tag information set, all rewites owned
| ocal tag: 27
via 192.168.2.2, FastEthernet0/0, 0 dependencies
next hop 192. 168. 2.2, FastEthernet0/0
val id cached adj acency
{} tag rewrite with Fa0/0, 192.168.2.2, tags inmposed

PE( 1) #show tag-switching forwarding-table

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface

Pop tag 2.2.2.2/32 0 PO4/ 0 poi nt 2poi nt 16
P4/ 0 poi nt 2poi nt 0 3.3.3.3/32 17 17
P4/ 0 poi nt 2poi nt 0 4.4.4 4/32 18 18
PO4/ 0 poi nt 2poi nt 0 10.2.2.0/ 30 19 19
Pop tag 10.1.1.0/30 0 PO4/ 0 poi nt 2poi nt 20
Unt agged 11.2.1.0/24[ V] 0 FaO/ 0 192.168.2.2 22
Unt agged 11.3.1.0/24[ V] 0 FaO/ 0 192.168.2.2 26
Unt agged 11.1.1.0/24[ V] 0 FaO/ 0 192.168.2.2 27
Aggregate  192.168.2.0/30[V] 255132 28

PE( 1) #show tag-switching forwarding-table vrf Customer A

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface

Unt agged 11.2.1.0/24[ V] 0 FaO/ 0 192.168.2.2 22
Unt agged 11.3.1.0/24[ V] 0 FaO/ 0 192.168.2.2 26
Unt agged 11.1.1.0/24[ V] 0 FaO/ 0 192.168.2.2 27
Aggregate  192.168.2.0/30[V] 255132 28

Me

P(1) A#{show tag-switching forwarding-table

Local CQutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface

Pop tag 1.1.1.1/32 260843 PQ2/ 0 poi nt 2poi nt 16
Pop tag 3.3.3.3/32 0 AT6/0.100 poi nt 2poi nt 17
AT6/0.100 poi nt 2poi nt 269131 4.4.4.4/32 19 18
Pop tag 10.2.2.0/ 30 0 AT6/0.100 poi nt 2poi nt 19
(P(2

P(2) #show tag-switching forwarding-table

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface

Pop tag 10. 0. 0.0/ 30 0 AT4/0.100 poi nt 2poi nt 16
Pop tag 2.2.2.2/32 0 AT4/0.100 poi nt 2poi nt 17
AT4/0.100 point 2poi nt 269930 1.1.1.1/32 16 18
Pop tag 4.4.4.4/32 276490 SR5/ 0 10.2.2.2 19

(PE(2



PE( 2) #show tag-switching forwarding-table

Local Qutgoing Prefix Bytes tag Qutgoing Next Hop
tag tag or VC or Tunnel Id swi t ched interface

SR4/ 0 10.2.2.1 0 1.1.1.1/32 18 16
SR4/ 0 10.2.2.1 0 2.2.2.2/32 17 17
Pop tag 3.3.3.3/32 0 SR4/ 0 10.2.2.1 18
SR4/ 0 10.2.2.1 0 10.0.0.0/30 16 19
Pop tag 10.1.1.0/30 0 SR4/ 0 10.2.2.1 20
Unt agged 22.1.1.0/24[ V] 2280 Fa6/ 0 192.168.1.2 25
Unt agged 22.2.1.0/24[ V] 570 Fa6/ 0 192.168.1.2 26
Unt agged 22.3.1.0/24[ V] 570 Fa6/ 0 192. 168. 1. 27
Aggregate  192.168.1.0/30[V] 251808 28

(CE(1

CE(1) #show ip route

Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- EICGRP, EX - EIGRP external, O- OSPF, |A - COSPF 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 - 1S1S, su- ISISsumary, L1 - IS-ISlevel-1, L2 - IS 1S level-2
ia- IS-ISinter area, * - candidate default, U - per-user static route
o - ODR

Gateway of last resort is not set

is subnetted, 3 subnets 22.0.0.0/24
D 22.3.1.0 [90/158720] via 192.168.2.1, 00:35:45, FastEthernet2/0
D 22.2.1.0 [90/158720] via 192.168.2.1, 00:35:45, FastEthernet2/0
D 22.1.1.0 [90/158720] via 192.168.2.1, 00:35:45, FastEthernet2/0
is subnetted, 3 subnets 11.0.0.0/24
C 11.2.1.0 is directly connected, Loopbackl
C 11.3.1.0 is directly connected, Loopback2
C 11.1.1.0 is directly connected, LoopbackO
is subnetted, 1 subnets 192.168.1.0/30
D 192.168.1.0 [90/30720] via 192.168.2.1, 00:35:46, FastEthernet2/0
is subnetted, 1 subnets 192.168.2.0/30
C 192.168.2.0 is directly connected, FastEthernet2/0

CE(1) #ping 22.1.1.1

. Type escape sequence to abort
:Sending 5, 100-byte ICWP Echos to 22.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip mn/avg/max = 1/1/4 ns

(CE(2

D- R7206- 5A#show ip route

Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - 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 - 1S1S, su- IS 1S sumary, L1 - 1S 1S level-1, L2 - IS IS level-2
ia- IS ISinter area, * - candidate default, U - per-user static route
o - ODR

Gateway of last resort is not set

is subnetted, 3 subnets 22.0.0.0/24
C 22.3.1.0 is directly connected, Loopback2



C 22.2.1.0 is directly connected, Loopbackl
C 22.1.1.0 is directly connected, LoopbackO
is subnetted, 3 subnets 11.0.0.0/24
11.2.1.0 [90/158720] via 192.168.1.1, 00:36:32, FastEthernet2/0
11.3.1.0 [90/158720] via 192.168.1.1, 00:36:32, FastEthernet2/0
11.1.1.0 [90/158720] via 192.168.1.1, 00:36:32, FastEthernet2/0
is subnetted, 1 subnets 192.168.1.0/30
C 192.168.1.0 is directly connected, FastEthernet2/0
is subnetted, 1 subnets 192.168. 2.0/ 30
192.168.2.0 [90/30720] via 192.168.1.1, 00:36:33, FastEthernet2/0

CE(2) #ping 11.1.1.1

. Type escape sequence to abort
:Sending 5, 100-byte |ICMP Echos to 11.1.1.1, tineout is 2 seconds

Success rate is 100 percent (5/5), round-trip mn/avg/max = 1/1/4 ns
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