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Lab 1: Mpls Fundamentals (detailed)
Part 1: Configuring network interfaces and baseline protocols

1.8: Show interfaces

10.10.42.37 - PuTTY

vendor-id Juni




Part 2: Configuring Customer Edge Router and Network Interfaces

2.2: show

E# 10.10.42.37 - PuTTY

2.6: show ng

E2 10.10.42.37 - PuTTY




2.9: show

E& 10.10.42.37 - PuTTY

2.13: show

£2 10.10.42.37 - PuTTY - O X




2.14 show

10.10.42.37 - PuTTY - O X




Part 3: Configuring a Static LSP Through the Core

3.3: run show route table mpls.0

EF 10,10.42,37 - PuTTY - O *

3.4: show mpls interface

28 10.10.42.37 - PuTTY




3.8: show route

22 10.10.42.37 - PuTTY -

3.9: show mpls

E& 10.10.42,37 - PuTTY - | *

3.10 ping




3.11 ping

EF 10.10.42.37 - PuTTY

1.1: show ospf neighbor

Lab 2: Label Distribution Protocols
Part 1: Configuring customer edge router and network nte‘

E# 10,10.42.37 - PuTTY *

E2 10,10.42.37 - PuTTY - O X




1.3: show bgp summary

E& 10,10.42.37 - PuTTY - O *

1.5: show route advertising-protocol

E® 10,10.42.37 - PuTTY - ] *

1.9: show rou A E-ProtoCy

R 10.10.42.37 - PuTTY - m|




1.10: show route receive-protocol

EB 10.10.42.37 - PuTTY




2.5: show

E# 10.10.42.37 - PuTTY

2.6: show mpls Isp

VN

E# 10.10.42.37 - PuTTY




2.7:show mpls Isp ingress extensive

EP 10.10.42.37 - PuTTY - a *

2.8 show route 192.168.11.2

E# 10.10.42.37 - PuTTY -




2.9: ping

EP 10.10.42.37 - PuTTY - ] ®

[« /I s

(oI e T ]

Part 3: Configuring an explicit route

3.1: show

E& 10.10.42.37 - PuTTY




3.2: show

E2 10.10.42.37 - PuTTY




3.4 show mpls Isp ingress detail

B2 10.10.42.37 - PuTTY - O

Part 4: configuring LDP

4.3: show Idp interface

EP 10.10.42.37 - PuTTY




4.5: show route

EF 10.10.42.37 - PuTTY - O X

4.6 ping and show

E# 10.10.42.37 - PuTTY

[1=]

oo O




EF 10.10.42.37 - PuTTY - O e

Part 5: Changing the default route pr

5.2: show

ER 10.10.42.37 - PuTTY - ] X




53

£ 10.10.42.37 - PuTTY - O x




Lab 3: CSPF (Detailed)

PART 1: Creating the baseline network

1.2: show ospf neighbor

2 10.10.42.37 - PuTTY - O *

1.3: show bgp neighbor 192.168.1.2 P
ER 10.10.42.37 - PuTTY - O x




1.7: show mpls interface — show rsvp interface

&P 10.10.42,37 - PuTTY - ] x

Part 2: Enabling the TED

2.1: show ospf database '

B2 10.10.42.37 - PUTTY - O *




2.2: show ted database
E& 10.10.42.37 - PuTTY - O P

2.3: show ospf database
E& 10.10.42.37 - PuTTY - O X
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EE 10.10.42.37 - PuTTY - m| *




2.4: show ted database esxtensive 192.168.1.1

E& 10.10.42.37 - PuTTY - O ¥




Part 3: Configuring RSVP-Signalled LSPs

3.4: show rsvp session

10.10.42.37 - PuTTY - O ®




B 10.10.42.37 - PuTTY -




.1eg.1.2, LSPstate: Up, ActiveRoute: 0
sp-bronze-pe2-to-pel-1, LS5Ppath: Primary
Suggested label sent: -
label sent: -

Message I1ID:

(2]

) s L IS

H o

.188.1.2, LS5Pstate: T I i i
1sp-gold-pe2-to-pel-1 LS5Ppath: Primary
ggested label sent: -
received: very label sent: -
FF, Lakel H out:
3, 5

Obps size Obps peak

incoming mes
Adspec: received M

sentto:

rcvirom:

outgoing
Record route:

m
mo o R

g

Up, ActiwveRoute: 0
1 L5Ppath: Pri
lakel

Adspec:

Record

Total 3

0, Down




Part 4: Adding administrative groups to core-facing interfaces

4.4: show mpls interface

E# 10.10.42.37 - PuTTY - O X




Part 5: Configuring LSPs to take gold, silver, and bronze paths using CSPF

5.3:

£ 10.10.42.37 - PuTTY
2




5.4: show




EE 10.10.42.37 - PuTTY
2




Lab 6: VPN Baseline Configuration (Detailed)

Part 1: Creating the baseline SP network and enabling PE for Layer 3 VPN Signaling

1.8: show

EF 10.10.42.37 - PuTTY

1.9: show ospf neighbor

E& 10.10.42.37 - PuTTY

1 show ospf 1




1.10: show bgp neighbor 192.168.1.2

Type: Internal
Last CpenConfirm
Last
Cptions:
hddress families configured:
Local Address: 1952.1
Humber of flaps: 0
Peer ID: 1 165 .1 ID: 1 ] 1.1 hoctive Holdtime: S0
0 SHMF index: 0O
Thread: bgpio-0 State:
dizsabled, down
for restart

r)
=

L o N
LU= R = B =
Ho =

=
=

=
=

for this session: inet-u

supports Refresh capabkility

routes from peer are kept for: 300

does not support Restarter functionality
received from the peer: Notification
that restart is negotiated for: inet-u

of received end-of-rib markers:

L
ot
m o
H o=
1}

m
i

o
fL
I}

== ]

=
[ I
o
H
it
H

o
NLE
H

=
=
m

of all end-of-rik markers sent:

does not support LLGR Restarter functionality
supports 4 byte AS extension (peer-as 65512)
does not support Addpath

inet.0 Bit: 20001

m
im
H

Lys ]
m
i
H

State: BGP restart is complete

[T S5 I 8

Last traffic (seconds):

B3 B

Total

inet-unicast)

show bgp summary
: 3 Peers: 3 Down
; Damp State Pending

0 0
OutQ Flaps Last Up/Dwn #Active/Receix fBccepted/Damped. ..

0 1 :37:

3




Part 2: Configuring the CE Router Properties

2.9: show route table cel-1.inet

E& 10.10.42.37 - PuTTY -




Lab 7: Layer 3 VPN with Static and BGP Routing (detailed)

Part 1: Loading and Verifying the VPN Baseline Configuration

1.2: show

EP 10.10.42.37 - PuTTY - ] *

1.3: show routing-instances

E2 10.10.42.37 - PuTTY




Part 2: Establishing an RSVP Signaled LSP between PE routers

2.1: show

EF 10.10.42.37 - PuTTY




2.3: ping

EF 10.10.42.37 - PuTTY

Part 3: Configuring the PE to CE Interface

3.2: Ping 10.0.10.2 count 3

EF 10.10.42.37 - PuTTY —

4.5: show

ma =Y i~ = . P Fe A - FE

EP 10.10.42.37 - PuTTY




4.6: show route table vpn-1. inet.0

Part 5: Configuring Static Routing between the PE an

5.3: show route advertising-protocol bgp 192.168.(

EF 10.10.42.37 - PuTTY

Lr

pey




5.4: show route receive-protocol bgp 192.168.1.2

E# 10.10.42.37 - PuTTY




5.5: show route table vpn-1. inet.0

5.6: ping

L]

oo M




Part 6: Configuring BGP Routing between the PE and CE Routers

6.3: show route table vpn-1. inet.0

E8 10.10.42.37 - PuTTY

EP 10.10.42.37 - PuTTY

S -

protocols bgpl



6.6: show route receive-protocol bgp 10.0.10.2

E# 10.10.42.37 - PuTTY

6.7: show route \

EF 10.10.42.37 - PuTTY




6.8: show route




6.9: show route

E# 10.10.42.37 - PuTTY

6.10: show route

E8 10.10.42.37 - PuTTY




6.11: show route 172.10.4.0/24 extensive

E2 10.10.42.37 - PuTTY
=




E# 10.10.42.37 - PuTTY




10.10.42.

State:
sk: BGP 65512.1
path: 65101 I

Localpref:
Router ID:

Secondary

Label 477744: None;
ndirect next hop: 0Oxba7f480 1048574 INH
irect path forwarding next hops:
Hext hop type:
Hext hop:
Session Id:

[ L i

1%2.168.1.
Me H Hode path
Forwarding nexthops:
Hexthop:
Session

6.13: show route

ceive-protocol bgp 10

25 destinations, 25 routes (25 actiwve, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

13 destinations, 13 routes (13 actiwve, 0 holddown,
HNexthop MED Lelpref

[ay B I
onon
nonogn
o
S T U N
[a]
4]
4]
i
S T U N

]
4]
i
it
[
[

13 destinations, 14 routes (13 actiwve, 0 holddown,
destinations, 7 routes (7 active, 0 holddown, 0 hidden)
n.0: & destinations, © routes (€ active, 0 holddown, 0 hidden)
destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)




6.14: ping 192.168.11.2

E2 10.10.42.37 - PuTTY

I

Part 1: Loading and Verifying the VPN baseline @nfigur3ao

1.2: show

EF 10.10.42.37 - PuTTY

= VI o

EP 10104237 - PuTTY



Part 2: Configuring your PE router to peer with

2.1: show

£ 10.10.42.37 - PuTTY




E# 10.10.42.37 - PuTTY

Part 3: : led LSPs between PE routers and router reflector

3.2: show

EE 10.10.42.37 - PuTTY




3.3:show route table inet.3

E& 10.10.42.37 - PuTTY

= Show




Part 4: Configuring another CE router using a virtual router

4.7: show route table cel-3

£ 10.10.42.37 - PuTTY

0 hidden)




Part 5: Configuring the PE to CE interfaces

5.2: ping

E& 10.10.42.37 - PuTTY

3=

64
64
64
64
64

[ AT SR I

[agl

Part 6: Confiding twoXer 3 VPNinstances

6.1: W
E& 10.10.42.37 - PuTTY

o o ot ot ot




6.2: show

EF 10.10.42.37 - PuTTY




Part 7: Configuring bgp routing between the PE and CE Routers

7.1: show

E& 10.10.42.37 - PuTTY

vpnl-a protocols bgp]

7.2: show
E& 10.10.42.37 - PuTTY

——




7.3: show routes

i>» show route
26 destinations, u ctix 0 holddown, 0 hidden)
destinations, 7 u 7 actin 0 holddown, 0 hidden)

inet.0: 7 destinations, 7 routes I active, 0 holddown,

13 destinations, 14 routes (13 ac
Hexthop M

ve, 0 holddown,

ti
ED Lelpref

| ST % T T % T % T O
L T o T o B IO o IO o |

destinations, u ctin 0 holddown, 0 hidden)
destinations, ] u ] ctix 0 holddown, 0 hidden)
destinations, 1l& rou 16 activ 0 holddown, 0 hidden)
& destinations, 6 u ctin 0 holddown, 0 hidden)
destinations, 1 routes (1 actis 0 holddown, 0 hidden)
destinations, 1 route 1 active, 0 holddown, 0 hidden)
destinations, 1 u [l active, 0 holddown, 0 hidden)
destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

lab@dani> show route advertising-protocol bgp

destinations, 14 routes (] ctix 0 holddown, 0 hidden)
Nexthop MED Lelpref

m

m m
I
Fh i H

(10
I
H

m

L T R 5 T R O

m

I
H H

destinations,
Nexthop
Not adwvertised




26 destinations, u ctis 0 holddown, 0 hidden)
7 destinations, 7 rou 7 actis 0 holddown, 0 hidden)

cel-3.inet.0: 7 destinmations, 7 routes (7 actix 0 holddown,

destinations, 14 routes
Hexthop

[R8]
ol
]
i
]

[ S T o T S I % [ o R Y

SO RS RS SRS <Y

I
[a)

==
I I I I
[ T Ry R

==

WL L L L L
[ S T o T % I % T % T 8
[ S T T 6 N % T o R 8

(]
[R8]
I
I
[a)]

destinations, u ctis 0 holddown,

destinations, 13 rou ] ctis 0 holddown,

nations, 16 routes ] ctis 0 holddown, 0 hidden)

stinations, © rou ctive 0 holddown, 0 hidden)
Hexthop HED Lelpref AS path

active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)




rout
26 destinations, 26 rou iv 0 holddown, 0 hidden)
5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)

destinations, 7 routes (7 active, 0 holddown, 0 hidden)

13 destinations, 14 routes (13 active, 0 holddown,
MED Lelpref

ol
']

=
[T« BT+

[ ST T o

B3 B BD B B B
i

(1]
%]

destinations, 2 rou ctix 0 holddown,
destinations, 13 (13 active, 0 holddown,
14 destinations, 14 routes (14 actiwve, 0 holddown, 0 hidden)

& destinations, & routes (6 active, 0 holddown, 0 hidden)
Hexthop MED Leclpref 4S5 path

destinations, 1 u 1 actis 0 holddown, 0 hidden)
destinations, 1 rou 1 active, 0 holddown, 0 hidden)
destinations, 1 rou 1 active, 0 holddown, 0 hidden)
destinations, 1 routes (1 active, 0 holddown, 0 hidden)

1l destinations, 1 routes (1 active, 0 holddown, 0 hidden)




10.10.42.

labf@dani> show route receive-protocol bgp 10.0.10
26 destinations, u ctix 0 holddown, 0 hidden)
5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
destinations, 7 routes (7 active, 0 holddown, 0O
13 destinations, 14 routes (13 actiwve, 0 holddown,
destinations, 2 route ctix 0 holddown, 0O

destinations, 13 route 13 actis 0 holddown,
Hexthop ED Lelpref

[ T S T % Y i
L T e T o O o IO o |

L11.253

14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)

destinations, € routes (6 active, 0 holddown, 0 hidden)

nations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 actiwve, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 active, 0 holddown, 0 hidden)

destinations, 1 routes (1 actiwve, 0 holddown, 0 hidden)

B OO
19

Ot B L

icmp seq=C
icmp seg=l
icmp seg=
icmp seqg=3
icmp seqg=4

o o
m
I
o S L B % B )
[FE I T ]
)
n

F

(3]

o
[

= I e RS R Ts B

WO e e .
| ST SN T T O T O T S TR Y |
(23]

B B3 B

I
(23]

ping statistics
S packets transmitted, 5 packets
round-trip min/avg/max/stddev =




7.4: show

EF 10.10.42.37 - PuTTY

T I -instances vpnl-b protocols

7.5: show

E& 10.10.42.37 - PuTTY

imatanres




7.6: shows

10.10.42,37 - PuTTY

i,
m




ER 10.10.42.37 - PuTTY

m =

&
]
&
&
&

W W

Part 8: Implementing route target filtering

8.2: show route table bgp.13vpn.0

E& 10.10.42.37 - PuTTY




8.4: show route table bgp.13vpn.0

Ee 10.10.42.37 - PuTTY
=




8.6: show route table bgp.13vpn.o

£F 10.10.42.37 - PuTTY




Part 9: Configuring internet access using a non-vrf interface

E® 10,10.42,37 - PUTTY - a X

Lab 12: Virtual Private LAN Service

Part 1: Loading and verifying the VPN bageline cq&figuratio
1.2: Shows




1.3: show routing-instances cel-1

Part 2: Adjusting the properties of t ual router

2.2: show A

EF 10.10.42.37 - PuTTY




Part 3: Configuring a virtual switch instance

3.4: show bridge domain

E@ 10.10.42.37 - PuTTY

Part 4: Enabling LDP signaling in the core ‘

4.2: show ldp neighbor

E2 10.10.42.37 - PuTTY




4.3: show |dp database

EF 10.10.42.37 - PuTTY




Part 5: Configuring an LDP VPLS instance

5.5: show vpls connections

EF 10.10.42.37 - PuTTY




5.7: show vpls connections extensive

B 10.10.42.37 - PuTTY




5.8: Ping

E8 10.10.42.37 - PuTTY
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5.9: show vpls statistics

ER 10.10,42.37 - PuTTY




5.10: show vpls mac-table

E# 10.10.42.37 - PuTTY

Part 6: Using MISTP to prevent a layer 2 loop in a vpls

6.3: show vpls connections extensive

E& 10,10.42.37 - PuTTY




6.4: ping

e 10.10.42.37 - PuTTY
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6.8: show spanning-tree int puting-i

EP 10.10.42.37 - PuTTY




6.9: ping

E& 10.10.42.37 - PuTTY
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Part 8: Configuring the virtual switch instance

8.3: show bridge domain

y

EP 10.10.42.37 - PuTTY




Part 9: Configuring a BGP VPLS with redundant links between CE and PE Routers

9.7: ping

E& 10,10.42.37 - PUTTY
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——— 10.0.11.255 ping statistics —-——

S packets transmitted,

S packets

round-trip min/avg/max/stddev =

lab@daniz> I
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9.9: show vpls connections extensive

B 10.10.42.37 - PuTTY
=P




9.10: show route table vpn-11 extensive

10.10.42,37 - PuTTY




9.11: ping

E8 10.10.42.37 - PuTTY

9.12: show vpls mac-table

@ 10.10.42.37 - PuTTY




9.14: show vpls connections extensive

£ 10,10.42,37 - PuTTY
£




9.15: ping

£ 10.10.42.37 - PuTTY
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9.16: show vpls mac-table

EP 10.10.42.37 - PuTTY
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