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• clear slot <slot>

• unconfig slot <slot>

• config slot <slot> module mpls
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download image [<ipaddress> | <hostname> | <filename> {primary | 

secondary} slot <slot>
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use image [primary | secondary] {slot <slot>}
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run diagnostics [normal | extended] slot <slot>
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Table 3-1: MPLS Terms and Acronyms

Term or Acronym Description
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FEC Forward Equivalence Class. A group of packets that are forwarded in 
the same manner (for example, over the same Label Switched Path).

Label A short, fixed-length identifier used to forward packets from a given 
link.

Label stack A set of one or more MPLS labels used by MPLS to forward packets 
to the appropriate destination.

Label swapping Lookup and replacement of an incoming label with the appropriate 
outgoing label.

LDP Label Distribution Protocol. A protocol defined by the IETF used to 
establish an MPLS Label Switched Path (LSP).

LER Label Edge Router. A Label Switch Router that is at the beginning 
(ingress) or end (egress) of a Label Switched Path. 

LSP Label Switched Path. The unidirectional MPLS connection between 
two routers over which packets are sent.

LSR Label Switch Router. A router that receives and transmits packets on 
an MPLS network.

MPLS MultiProtocol Label Switching. A set of protocols defined by the IETF 
used to transmit information based on a label-switching forwarding 
algorithm.

NHLFE �����E
%�)�.���/
�	��*��5�����0��7$���E)/����%���������$���()��
�
+���������$
%���
�5��$��)�(�

PHP Penultimate Hop Popping. A label stack optimization used for 
conserving the number of allocated labels.

RSVP Resource ReSerVation Protocol. A resource setup protocol designed 
for an integrated services network.

RSVP-TE The combination of RSVP and MPLS label signaling to provide traffic 
engineered LSPs as specified in draft-ietf-mpls-rsvp-lsp-tunnel-09.txt.

Shim header MPLS-specific header information that is inserted between layer-2 
and layer-3 information in the data packet.

SP Service Provider. An entity that provides network services for 
individuals or organizations.

TE Traffic Engineering. The provisioning of an autonomous flow along a 
specified network path.

TLS Transparent LAN Services. A method for providing layer-2 virtual 
private networks (VPNs).

Table 3-1: MPLS Terms and Acronyms (continued)

Term or Acronym Description
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VPN Virtual Private Network. A logical private network domain that spans 
a public or service provider network infrastructure.

Table 3-1: MPLS Terms and Acronyms (continued)
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Table 3-2: LSR Functions

LSR Function
Ingress LER Inserts one or more labels into packets transmitted onto an 

LSP.
Intermediate LSR Forwards packets via label swapping.
Egress LER Removes the last label(s) before forwarding packets received 

from an LSP.
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Table 3-3: MPLS Label Space Partitions

Label Range Label Partition Description
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Table 3-4: Label Processing by the NP Data Path

Partition Bottom-of-stack Label Processing
LSR Don’t Care Perform label lookup.
IP Yes Remove MPLS header and perform normal IP 

forwarding.
TLS Yes Remove MPLS header and parse encapsulated 

Ethernet frame as if it were received.
IP or TLS No Pop the label and repeat processing on the next label.
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enable mpls

�	����	��%�	�+(,!�
�����)	������4,���
��
������4,�����#�������	��
��
�����
�


���?

config mpls add vlan [<name> | all] {ldp | rsvp-te}
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config mpls vlan [<name> | all] ip-mtu <number>
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config mpls propagate-ip-ttl [enabled | disabled]
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config mpls php [enabled | disabled]
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config mpls qos-mapping [dot1p-to-exp | exp-to-dot1p] [all | 
<input_value>]/<output_value>
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config dot1p type
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unconfig mpls
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unconfig mpls qos-mapping [dot1p-to-exp | exp-to-dot1p]
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show mpls {vlan <name>} {detail}

$�	����	�vlan�)���
	�	�����

���	���������


�������)��&����	����#	��
������+(,!�
�
����#����
��)���
	�	���������))�&��
���	�	����	�����������	��#��	�������#��
��)		��,!'���
�����������
����	�4,�����
��������+(,!����	��%�	���

$�	����	�vlan�)���
	�	������)	����	���������


�������)��&����	��#��	������#	��
����	�
+(,!��
����#����
��)���
	�	����������	��)	�������
���	�4,���

�����	�
)��
����detail��	&�
�������)	����	���������
�����	����	��4,������
�
���
�����
���)��&	��

!
����)
��������4������
���&���)�
����0��
��

*
����)��&�+(,!��
���������	���&����
�
���
���#�	���	��
��
������


���?

show mpls forwarding {summary | host <ipaddress> | prefix 
<ipaddress/masklength>} {detail | inactive}
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show mpls label {summary | {<label_number>} | fec [host <ipaddress> | 
prefix <ipaddress/masklength>]} {detail}}
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show mpls qos-mapping
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config mpls add vlan [<name> | all] {ldp}
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config mpls delete vlan [<name> | all] {ldp}
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config mpls vlan [<name> | all] ldp propagate [all | none | route-map 
<route_map>]
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config mpls ldp advertise [direct | rip | static] [all | none | route-map 
<route_map>]
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config mpls [ldp | targeted-ldp] [hello | keep-alive] <hold_time> 
<interval_time>
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unconfig mpls
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show mpls ldp {<ipaddress>} {detail}
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LSR 3
Router ID =11.0.3.11

LSR 4
Router ID =11.0.4.11

LSR 1
Router ID =11.0.1.11

LSR 2
Router ID =11.0.2.11

OSPF backbone area
and

MPLS domain
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12.12.12.0/24

duke

9.9.9.0/24

unc
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config slot 2 module f48t
config slot 3 module g8x
config slot 7 module mpls
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config jumbo-frame size 1600
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create vlan vlan1
create vlan vlan2
create vlan unc
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config vlan vlan1 ipaddress 11.0.1.1/24
config vlan vlan1 add port 3:2 untagged
config vlan vlan2 ipaddress 11.0.2.1/24 
config vlan vlan2 add port 3:3 untagged
config vlan unc ipaddress 9.9.9.0/24 
config vlan unc add port 2:24 untagged

*�	��
��
������


�����	��%�	��(�)���	���
����������
����	��)	����	��4,���?

enable ipforwarding vlan1
enable ipforwarding vlan2
enable ipforwarding unc
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enable ipforwarding vlan vlan1
config ip-mtu 1550 vlan vlan1
enable ipforwarding vlan vlan2
config ip-mtu 1550 vlan vlan2
enable ipforwarding vlan unc
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config mpls add vlan vlan1
config mpls add vlan vlan2
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enable mpls
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config ospf add vlan vlan2 area 0.0.0.0
config ospf vlan vlan2 cost 10
config ospf add vlan vlan1 area 0.0.0.0
config ospf vlan vlan1 cost 10
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enable ospf export direct cost 10 ase-type-1
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config ospf routerid 11.0.1.11
enable ospf originate-router-id
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enable ospf
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Table 5-1: Reservation Attributes and Styles

Sender Selection Distinct Reservation Style Shared Reservation Style
Explicit Fixed filter (FF) Shared explicit (SE)
Wildcard Not defined Wildcard filter (WF)
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config mpls add vlan [<name> | all] {rsvp-te}
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config mpls delete vlan [<name> | all] {rsvp-te}
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config mpls rsvp-te vlan [<name> | all] {hello-interval <seconds>} 
{refresh-time <seconds>} {summary-refresh-time <seconds>} {bundle-time 
<seconds>} {keep-multiplier <number>}
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config mpls rsvp-te add path <path_name> [<ipaddress> | <host_name>] {from 
<local_endpoint_vlan>}
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config mpls rsvp-te delete path [<path_name> | all]
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config mpls rsvp-te path <path_name> add ero [ipaddress 
<ipaddress/masklength> | <host_name>] {strict | loose} {order <number>}
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config mpls rsvp-te path <path_name> delete ero [all | ipaddress 
<ipaddress/masklength> | <host_name> | order <number>]
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config mpls rsvp-te add profile <profile_name> {bandwidth <bps>} 
{hop-count <number>} {setup-priority <priority>} {hold-priority <priority>} 
{retry-timeout <seconds>} {ping-interval <seconds>} {metric [<metric> | 
igp-tracking]} {record [enabled | disabled]}
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config mpls rsvp-te delete profile [<profile_name> | all]
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config mpls rsvp-te profile <profile_name> {bandwidth <bps>} {hop-count 
<number>} {setup-priority <priority>} {hold-priority <priority>} 
{retry-timeout <seconds>} {ping-interval <seconds>} {metric [<metric> | 
igp-tracking]} {record [enabled | disabled]}

*�����


�����
����#�	��'!4(.*�������%#�	���
����	��)	����	��)�
���	��*�	�
<profile_name>�
#������	�%		��)�	��
#��&����	�������
����	�,!(�)�
���	����#	����	�
#)���	���&��
�����&��/
��,!(���
����#�	������������)�
���	����	�,!(�)���
	�	�����	�
#)���	���#�

�������&��������	��	������
����	��	����	��	���)����
	����	�������	�
	�����
��������	�������,!(��#����������)�
���	���	��	��	��	������������	�����#���	���=(�
	������
����

	����	�����	�,!(�
�&�%	��
����
���%	��#�	�
����)�
���	��
����#����
�������	��/
��
	��
)�	�������	�%������������#	��������	��	�����	�,!'����
�����	�	��������)����
�&��
��
%	��%�	��
����



���	���	�������
�����	�	��	��%��������������������	����
����	�,!(����
�
����
��������	������	��
�#!! �()���
*+�������������
����*�,����-+�*�



�()���
*+���

=	�����
����� ,�'(2
����
���
��������#�$%&����

*
��������'!4(.*��,!(��#�	���	��
��
������


���?

config mpls rsvp-te add lsp <lsp_name> path <path_name> {<profile_name>} 
{primary | secondary}

�
�����	�<lsp_name>�����<path_name>�
#���%	��)	����	���*�	�<lsp_name>�)���
	�	�����
���������	������������������
�%	�#�	���
���	����&���	�,!(����������	���������*�	�
<lsp_name>��������
#���%	��������������)��%	�����������	�����������
������#)��
�6-�
������
������)���#
	�����������	����*�	�<profile_name>����
)��
��������

���	�����	�
�	��#���)�
���	�����))��	���
���	�,!(������
�	�)������&��)	����	�����	�<path_name>��	��#����
�
���	�)��
��&�)�����*�	�,!(�����

	����	�&�������	������

������������
����#�	���*�	�

���
#
��#
%	��
���
����#��%�	�,!(�����-��0�

*
��	�	�	����'!4(.*��,!(��#�	���	��
��
������


���?

config mpls rsvp-te delete lsp [<lsp_name> | all]
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config mpls rsvp-te lsp <lsp_name> add path <path_name> {<profile_name>} 
{secondary | primary}
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config mpls rsvp-te lsp <lsp_name> delete path <path_name>
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show mpls rsvp-te {<ipaddress>} {detail}
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show mpls rsvp-te path {<path_name>} {detail}
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show mpls rsvp-te profile {<profile_name>}
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show mpls rsvp-te lsp {<lsp_name>} {detail}
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config mpls add vlan gla-lon rsvp-te
config mpls add vlan gla-liv rsvp-te 
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config mpls rsvp-te add profile Glasgow-Birmingham-pro bandwidth 10m 
setup-priority 5 hold-priority 5
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config mpls rsvp-te add path Glasgow-Birmingham-pri-path 4.0.0.0 from loop
config mpls rsvp-te add path Glasgow-Birmingham-sec-path 4.0.0.0 from loop

*�	��
��
������


������

�	�&�)���	����)�����
����,!'���#��������	����)�������	����
����	�	����
#�	��
���	�	��)
����0��������(����=����
�.���
�����
.)��.)��������
#�	��
���
#���,!'�-�����������)����=����
�.���
�����
.�	�.)��������
#�	�����
#���,!'�
1�������

config mpls rsvp-te path Glasgow-Birmingham-pri-path add ero ipaddress 
1.0.0.0 strict
config mpls rsvp-te path Glasgow-Birmingham-sec-path add ero ipaddress 
5.0.0.0 strict
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config mpls rsvp add lsp Glasgow-Birmingham-lsp path 
Glasgow-Birmingham-pri-path Glasgow-Birmingham-pro primary

config mpls rsvp lsp Glasgow-Birmingham-lsp add path 
Glasgow-Birmingham-sec-path Glasgow-Birmingham-pro secondary
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config mpls add tls-tunnel Glasgow-Birmingham-cust1 lsp 
Glasgow-Birmingham-lsp oxford-university vcid 50 from 2.0.0.0
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Destination Next Hop Direct LSP Label Indirect LSP Label
10.1.1.1/32 10.2.1.1 31 30
10.0.1.0/24 10.2.1.1 32 31
10.0.2.0/24 10.2.1.1 33 31
10.0.3.0/24 10.2.1.1 34 31
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config mpls add tls-tunnel <tunnel_name> [lsp <lsp_name> | <ipaddress> | 
<host_name>] <local_vlan_name> tls-labels <ingress_label> <egress_label>
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config mpls add tls-tunnel <tunnel_name> [lsp <lsp_name> | <ipaddress> | 
<host_name>] <local_vlan_name> vcid <vcid> <groupid>
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config mpls delete tls-tunnel [<tunnel_name> | group {<groupid>} | all]
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config mpls tls-tunnel vlan [<name>] mode [hub | mesh]
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show mpls tls-tunnel {{<tunnel_name>} {detail}} {summary}
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config mpls add tls-tunnel rt40 11.0.4.11 unc tls-labels 8f001 8f004
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config mpls add tls-tunnel rt40 11.0.1.11 unc-wilmington tls-labels 8f004 
8f001

MPLS_19

LSR 3
Router ID =11.0.3.11

LSR 4
Router ID =11.0.4.11

LSR 1
Router ID =11.0.1.11

LSR 2
Router ID =11.0.2.11

OSPF backbone area
and

MPLS domain
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config mpls tls-tunnel ncsu mode mesh
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SITE  1 (Hub)
.  .  .

SITE  2 (Spoke)

.  .  .
SITE  3 (Spoke)

.  .  .
SITE  4 (Spoke)

.  .  .

LSR A
(VLAN router)

LSR B
(L2 transport)

LSR C
(L2 transport)

LSR D
(L2 transport)

MPLS
NETWORK

LSP

VLAN 1

LSPLSP

VLAN 2VLAN 1, VLAN 2
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config mpls add tls t12 10.100.100.2 ncsu vcid 12
config mpls add tls t13 10.100.100.3 ncsu vcid 13
config mpls add tls t14 10.100.100.4 ncsu vcid 14

0����

config mpls tls-tunnel ncsu mode mesh
config mpls add tls t12 10.100.100.1 ncsu vcid 12
config mpls add tls t23 10.100.100.3 ncsu vcid 23
config mpls add tls t24 10.100.100.4 ncsu vcid 24

0����

config mpls tls-tunnel ncsu mode mesh
config mpls add tls t13 10.100.100.1 ncsu vcid 13
config mpls add tls t23 10.100.100.2 ncsu vcid 23
config mpls add tls t34 10.100.100.4 ncsu vcid 34
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config mpls tls-tunnel ncsu mode mesh
config mpls add tls t14 10.100.100.1 ncsu vcid 14
config mpls add tls t24 10.100.100.2 ncsu vcid 24
config mpls add tls t34 10.100.100.3 ncsu vcid 34
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config mpls tls-tunnel ncsu mode hub
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config mpls add tls t12 10.100.100.2 ncsu vcid 12
config mpls add tls t13 10.100.100.3 ncsu vcid 13
config mpls add tls t14 10.100.100.4 ncsu vcid 14

MPLS 3
RTR ID=

11.100.100.3

ncsu

MPLS 2
RTR ID=
11.100.100.2

MPLS_26

VC 13

VC 14

VC 12

MPLS 1
RTR ID=
11.100.100.1

ncsu

MPLS 4
RTR ID=
11.100.100.4

ncsu

ncsu
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config mpls tls-tunnel ncsu mode mesh
config mpls add tls t12 10.100.100.1 ncsu vcid 12
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config mpls tls-tunnel ncsu mode mesh
config mpls add tls t13 10.100.100.1 ncsu vcid 13
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config mpls tls-tunnel ncsu mode mesh
config mpls add tls t14 10.100.100.1 ncsu vcid 14
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configure slot 1 module oc3
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create vlan sonet
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config vlan sonet add port 1:1

MPLS_21

LSR 3
Router ID =11.0.3.11

LSR 4
Router ID =
11.0.4.11

LSR 1
Router ID =
11.0.1.11

LSR 2
Router ID =11.0.2.11

OSPF backbone area
and

MPLS domain
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config ppp bcp off port 1:1
config ppp pos transparent-mode on port 1:1
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config mpls add tls-tunnel sonet 11.0.4.11 tls-vlan 8f002 8f005
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config mpls add tls-tunnel sonet 11.0.1.11 tls-vlan 8f005 8f002
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MPLS_09

SITE  1 (Hub)

SITE  2 (Spoke)

.  .  .
SITE  3 (Spoke)

.  .  .
SITE  4 (Spoke)

.  .  .

LSR A
(VLAN router)

master

LSR A1
(VLAN router)

slave

LSR B
(L2 transport)

LSR C
(L2 transport)

LSR D
(L2 transport)

MPLS
NETWORK

LSP

VLAN 3

LSPLSP

VLAN 4, VLAN 5VLAN 1, VLAN 2
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MPLS_07

MPLS
NETWORK

CUSTOMER SITE 1

CUSTOMER SITE 2

Active
Tunnel
LSPs

TLS command issued on LSR A & LSR B:
config mpls add tls-tunnel tls1 IPT2 user tls-labels 8f002 81001

TLS command issued on LSR C & LSR D:
config mpls add tls-tunnel tls1 IPT1 user tls-labels 8f001 81002

Inactive
Tunnel
LSPs

LSR A
ESRP master

IPU1 IPT1

User VLAN (ESRP enabled)

Tunnel Endpoint VLAN (ESRP enabled)

User VLAN (ESRP enabled)

Tunnel Endpoint VLAN (ESRP enabled)

LSR C
ESRP master

IPU2 IPT2

LSR D
ESRP slave

IPT2 IPU2

LSR B
ESRP slave

IPT1 IPU1
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config vlan <name> add track-lsp [<lsp_name> | ipaddress 
<ipaddress/masklength>]

config vlan <name> delete track-lsp [<lsp_name> | ipaddress 
<ipaddress/masklength> | all]
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Same
physical

port (2:24)

MPLS_20

11.0.2.0/24

vlan2
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.0

/2
4

vl
an

4

TLS Tunnel

LSR 6
Router ID =
11.0.6.11

slave

LSR 5
Router ID =
11.0.5.11

slave

OSPF backbone
area and

MPLS domain

LSR 3
Router ID =
11.0.3.11

LSR 4
Router ID =
11.0.4.11

master

LSR 1
Router ID =
11.0.1.11

master
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11.0.3.0/24

vlan39.9.9.0/24
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9.9.9.0/24

10.10.10.1/32

10.10.10.1/32

LSR 2
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create vlan mplsesrp
config vlan mplsesrp tag 1234 
config vlan mplsesrp ipaddress 10.10.10.1/32 
config vlan mplsesrp add port 2:24 tagged 

*�	��!'(�4,���
#���%	�<!(/.	��%�	���
��������	��
#�	�����	����	�������	����	�����
�
��	�+(,!��

�����*�	��!'(��
#�	�����	����	����#�	�������	�,!(��	�������
���
����	�*,!�
�#��	����&��
����#�������*,!��#��	��#�������	��!'(�4,����
#�	�����	����	����	�*,!�
�#��	������
�����	�%	��		��������	�����������	�������	��!'(�����	?

config ospf add vlan mplsesrp area 0.0.0.0
config ospf vlan mplsesrp cost 10
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enable esrp vlan mplsesrp
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enable esrp vlan unc
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config mpls add tls-tunnel rt40 10.10.10.2 unc tls-labels 8f001 8f004
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config mpls add tls-tunnel rt40 10.10.10.1 unc-wilmington tls-labels 8f004 
8f001
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Table 8-1: Accounting Commands
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create access-profile <access_profile> type [ipaddress | as-path | 
bgp-community]
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config access-profile <access_profile> mode [permit | deny | none]
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config access-profile cold mode none
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config access-profile <access_profile> add {<seq_number>} {permit | deny} 
[ipaddress <ipaddress> <mask> {exact} | as-path <path-expression> | 
bgp-community [internet | no-export | no-advertise | no-export-subconfed | 
<as_no:number> | number <community>]]
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config access-profile cold add 10 permit ipaddress 192.165.100.0/24
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config access-profile <access_profile> delete <seq_number>
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create route-map <route-map>
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config route-map <route-map> add <sequence number> [permit | deny] 
{match-one | match-all}
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config route-map <route-map> <sequence number> add match [nlri-list 
<access_profile> | as-path <access_profile> | <as-no> | community 
[access-profile <access_profile> | <as_num:number> | number <community>] | 
next-hop <ipaddress> | med <number> | origin [igp | egp | incomplete]]

config route-map <route_map> <sequence number> add set [as-path <as_num> | 
community [remove | {add | delete} [access-profile <access_profile> | 
<as_num:number> | number <number> | next-hop <ipaddress> | med <number> | 
local-preference <number> | origin [igp | egp | incomplete]]

config route-map <route-map> <sequence number> add goto <route-map>

config route-map <route-map> <sequence number> [add | delete] set 
accounting-index 1 value <bin_number>
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Table 8-5: Match Operation Keywords
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Table 8-6: Set Operation Keywords
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config route-map <route-map> <sequence_number> [add | delete] set 
accounting-index 1 value <bin_number>
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create access-profile arm1 type ipaddress
config access-profile arm1 mode none
config access-profile arm1 add 10 permit ipaddress 192.168.100.0/24
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create access-profile arm2 type ipaddress
config access-profile arm2 mode none
config access-profile arm2 add 10 permit ipaddress 192.168.101.0/24

create access-profile arm3 type ipaddress
config access-profile arm3 mode none
config access-profile arm3 add 10 permit ipaddress 192.168.102.0/24
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create route-map ip_example

config route-map ip_example add 100 permit match-one
config route-map ip_example 100 add match nlri-list arm1

config route-map ip_example add 200 permit match-one
config route-map ip_example 200 add match nlri-list arm2

config route-map ip_example add 300 permit match-one
config route-map ip_example 300 add match nlri-list arm3
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config route-map ip_example 100 add set accounting-index 1 value 3
config route-map ip_example 200 add set accounting-index 1 value 4
config route-map ip_example 300 add set accounting-index 1 value 5
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config iproute route-map direct ip_example
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create route-map bgp_example
create route-map bgp_example add 100 permit match-one
create route-map bgp_example 100 add match community 1111:1
create route-map bgp_example 100 add set accounting-index 1 value 1
create route-map bgp_example add 200 permit match-one
create route-map bgp_example 200 add match community 2222:2
create route-map bgp_example 200 add set accounting-index 1 value 2
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BGP cloud Accounting Table Bins
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config iproute route-map e-bgp bgp_example
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config iproute route-map [ospf-intra | ospf-inter | ospf-extern1 | 
ospf-extern2 | ospf | rip | static | e-gbp | i-bgp | direct] <route-map>
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show iproute route-map
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Table 9-1: Changes to General Switch Commands
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Table 9-1: Changes to General Switch Commands (continued)
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Table 9-1: Changes to General Switch Commands (continued)
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config vlan <name> add track-lsp [<lsp_name> | ipaddress 
<ipaddress/masklength>]

config vlan <name> delete track-lsp [<lsp_name> | ipaddress 
<ipaddress/masklength> | all]
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