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This document provides an overview of the Multiprotocol Label Switching (MPLS) high availability
(HA) features. MPLS HA provides full nonstop forwarding (NSF) and stateful switchover (SSO)
capability to the MPLS Label Distribution Protocol (LDP) and MPLS Virtual Private Networks (V PNs)
features.

Finding Feature Information in This Module

Your Cisco |0S software rel ease may not support all of the features documented in thismodule. Toreach
links to specific feature documentation in this module and to see alist of thereleasesin which each featureis
supported, use the “Feature Information for MPL S High Availability: Overview” section on page 33.

Finding Support Information for Platforms and Cisco I0S and Catalyst OS Software Images

Use Cisco Feature Navigator to find information about platform support and Cisco |OS and Catalyst OS
software image support. To access Cisco Feature Navigator, go to http://www.cisco.com/go/cfn. An
account on Cisco.com is not required.
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Restrictions for MPLS High Availability

For information about supported hardware, see the following documents:

» For Cisco |OS Release 12.2(25)S, see the Cross-Platform Release Notes for Cisco |OS Release
12.2S.

» For Cisco |OS Release 12.2(28)SB, see the Cross-Platform Release Notes for Cisco |0S Release
12.2SB.

» For Cisco |OS Release 12.2(33)SRA, see the Release Notes for Cisco 10S Release 12.2SR for the
Cisco 7600 Series Routers

» For Cisco 10S Release 12.2(33)SXH, see the following documents:
— Release Notes for Cisco |OS Release 12.2SX on the Catalyst 6500 Series MSFC

— Release Notes for Cisco |0S Release 12.2SX on the Supervisor Engine 720, Supervisor Engine
32, and Supervisor Engine 2

Information About MPLS High Availability

This section covers the following topics:
- MPLS High Availability Overview, page 2
« MPLS High Availability Features, page 3
« MPLS High Availability Infrastructure Changes, page 4
« MPLS Applications That Coexist with SSO, page 5

MPLS High Availability Overview

MPLSHA features provide SSO and NSF capability to the MPL S Label Distribution Protocol (LDP) and
MPLS Virtual Private Network (VPN) features. MPLS HA includes the following new features:

« NSF/SSO—MPLS VPN
 NSF/SSO—MPLS LDP and LDP Graceful Restart
= NSF/SSO: Any Transport over MPLS and Graceful Restart

In addition, the MIBs for MPLS VPNs and MPLS LDP have been enhanced to work in the MPLS HA
environment.

The following features have been changed or created to work in the MPLS HA environment:
« MPLS High Availability Infrastructure Changes
- Cisco Express Forwarding Scalability Enhancements

The following features perform normally in an NSF/SSO environment. They can exist with SSO and
NSF but do not have the ability to keep duplicate information in a backup Route Processor (RP) on the
Cisco 7500 series router and in a backup Performance Routing Engine2 (PRE2) on the Cisco 10000
series router.

- MPLS Traffic Engineering
 MPLS Quality of Service Applications
« |Pv6 over MPLS (not supported on the Cisco 10000 series router)
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- MPLS Label Switching Router MI1B
« MPLSTEMIB
« MPLS Enhancements to Interfaces M|1B

The following sections explain these features in more detail.

MPLS High Availability Features

The following MPLS HA features have the ability to continue forwarding data following an RP
switchover on the Cisco 7500 series router or PRE2 switchover on the Cisco 10000 series router:

 MPLS Label Distribution Protocol (LDP)
 MPLS Virtual Private Networks (VPNs)
e Any Transport over MPLS (AToM)
>
Note  InCiscolOS Release 12.2(28)SB, AToM is nhot enabled for high availability on the Cisco 10000
series router. However, AToM coexists with SSO. This means that AToM functions normally in

an SSO environment but because state information is not maintained on the standby RP, a
switchover can partially disrupt operations

When you enable MPLS HA, you get the benefit of allowing an RP on the Cisco 7500 series router or
PRE2 on the Cisco 10000 series router to recover from disruption in service without losing its LDP
bindings, MPLS forwarding state, and VPN prefix information.

NSF/SSO—MPLS VPN

The NSF/SSO—MPLS VPN feature allows a router to recover from a disruption in service without
losing its VPN prefix information. The NSF/SSO—MPLS VPN feature works with the BGP Graceful
Restart mechanisms defined in the Graceful Restart Internet Engineering Task Force (IETF)
specifications and in the Cisco Nonstop Forwarding feature module. The BGP Graceful Restart feature
supports the VPNv4 VRFs, which allows the routers running BGP Graceful Restart to preserve VPN
prefix information when a router restarts.

For information about configuring the NSF/SSO—MPLS VPN feature, see the following feature
module: NSF/SSO—MPLS VPN.

NSF/SSO: MPLS VPN MIB

The NSF/SSO—MPLS VPN feature works with the MPLS VPN MIB. For information about
configuring the MPLS VPN MIB, see the following feature module: MPLS VPN: SNMP MIB Support.

NSF/SSO—MPLS LDP and LDP Graceful Restart

MPLS LDP uses SSO, NSF, and Graceful Restart to allow an RP on the Cisco 7500 seriesrouter or PRE2
on the Cisco 10000 series router to recover from disruption in the LDP components of the control plane
service without losing its MPLS forwarding state. The NSF/SSO—MPLS LDP and LDP Graceful
Restart feature works with L DP sessions between directly connected peers aswell as with peersthat are
not directly connected (targeted sessions).
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For information about configuring the NSF/SSO—MPLSLDP and LDP Graceful Restart feature, seethe
following feature module: NSF/SSO—MPLSLDP and LDP Graceful Restart.

NSF/SSO: MPLS LDP MIB

The MPLS LDP MIB with the IETF Version 8 Upgrade is supported with NSF/SSO—MPLS LDP and
LDP Graceful Restart. For information about configuringthe MPLSLDP MIB, see thefollowing feature
module: MPLS Label Distribution Protocol MIB Version 8 Upgrade.

NSF/SSO: Any Transport over MPLS and Graceful Restart

AToM uses SSO, NSF, and Graceful Restart to allow an RP to recover from disruption in the LDP
components of the control plane service without losing its MPL S forwarding state.

S

Note  In Cisco |OS Release 12.2(28)SB, AToM is not enabled for high availability on the Cisco 10000 series
router. However, AToM coexists with SSO. This means that AToM functions normally in an SSO
environment but because state information is not maintained on the standby RP, a switchover can
partially disrupt operations.

For information about configuring AToM NSF/SSO Support and Graceful Restart, see NSF/SSO: Any
Transport over MPLS and Graceful Restart.

MPLS High Availability Infrastructure Changes

The MPL S control plane software has been enhanced to work in an HA environment. The changes made
the control plane software more modular, which helps MPL S support newer applications. Some of the
control plane software changes made MPL S more scalable and flexible. See the “Cisco Express
Forwarding Scalability Enhancements” section on page 4 for more information.

Changes to the MPL S Forwarding Infrastructure (MFl) and the Cisco Express Forwarding component
introduced new commands and changed other existing commands.

MFI replaced the Label Forwarding Information Base (LFIB) and is responsible for managing MPLS
data structures used for forwarding. For information about the MPL S command changes related to the
MFI, see the following document: MPLS High Availability: Command Changes.

Note ~ The MFI and LFIB do not coexist in the same image. Users must use MFI starting with
Cisco |0S Release 12.2(25)S and later releases.

MPLS High Availability introduces the MPLS | P Rewrite Manager (IPRM), which manages the
interactions between Cisco Express Forwarding, the IP Label Distribution Modules (LDMs), and the
MFI. MPLS IPRM is enabled by default. You do not need to configure or customize the IPRM. See the
“Command Reference” section on page 8 for show and debug commands related to IPRM.

Cisco Express Forwarding Scalability Enhancements

Cisco Express Forwarding provides a forwarding path and maintains a complete forwarding and
adjacency table for both the software and hardware forwarding engines.

Multiple Cisco I0S Releases
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With MPLS High Availability, Cisco Express Forwarding supports new features and new hardware. The
Cisco Express Forwarding improvements enabl e Cisco Express Forwarding to work with the MPLS HA
applications and the MFI infrastructure. Cisco Express Forwarding improvements increase scal ability,

which are outlined in Table 1.

Table 1 Cisco Express Forwarding Scalability Enhancements

For the Cisco 7500 Series Router For the Cisco 10000 Series Router
Up to 512,000 prefixes Up to 1 million prefixes

Up to 128,000 adjacencies Up to 1 million adjacencies
4000 VPNs 4000 VPNs

Arbitrary prefix path counts from the Routing Arbitrary prefix path counts from the RIB
Information Base (RIB)

16 paths per prefix for forwarding 8 paths per prefix for forwarding

64 Cisco Express Forwarding instances (such as  |NA
line cards or redundant RPS)

Cisco Express Forwarding makes the following enhancements:
e Improves memory use
» Reduces large peak memory use
» Reduces route convergence times for the Cisco 7500 series router.

For information about the Cisco Express Forwarding command changes, see Cisco Express Forwarding:
Command Changes.

MPLS Applications That Coexist with SSO

The following sections list the MPL S features that maintain, either partially or completely, undisturbed
operation through an RP switchover on the Cisco 7500 series router or PRE2 switchover on the
Cisco 10000 series router.

MPLS Traffic Engineering

The MPLS Traffic Engineering (TE) features work with the new Cisco Express Forwarding and MFI
modules. TE is SSO coexistent, which means it maintains, either partially or completely, undisturbed
operation through an RP switchover on the Cisco 7500 series router or PRE2 switchover on the

Cisco 10000 seriesrouter. No additional capabilitieshave been introduced with MPLSHigh Availability.
The debug mplstraffic-eng Isd-client command is introduced with the MPLS High Availability
features.
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MPLS Quality of Service Applications

Cisco |OS MPL S supports the IETF DiffServ architecture by enabling the quality of service (QoS)
functions listed in Table 2 to act on the MPL S packets.

Table 2 MPLS QoS Support
Category Related MPLS QoS Features
Traffic classification Access Control List matching
Traffic marking Differentiated services code point (DSCP)
MPLS Experimental (EXP) field
Congestion management Low latency queueing (LLQ)
Class-based weighted fair queueing (CBWFQ)
Congestion avoidance Weighted Random Early Detection (WRED)
Traffic conditioning Shaping and policing
IPv6 over MPLS
The IPv6 over MPL S application works with the new Cisco Express Forwarding and MFI modules. I1Pv6
over MPLS is SSO coexistent, which means it maintains, either partially or completely, undisturbed
operation through an RP switchover.
S,

Note  The Cisco 10000 series router does not support the IPv6 over MPLS application.

Command changes are documented in the Cisco |0S |Pv6 Command Reference.

MPLS Label Switching Router MIB
The MPLS Label Switching Router (LSR) MIB works in the MPLS HA environment. Two indexesin
the LSR MIB were changed to provide well-defined and ordered values:
- mplsXClndex
» mplsOutSegmentlndex
This benefits the MPLS LSR MIB in the following ways:
- The MIB walk-through has a consistent and logical order.
« The sameindex values are maintained after a switchover.
For information about the MPLS LSR MIB, see the MPLS Label Switching Router MIB.

MPLS TE MIB

The MPLSTE MIB worksinthe MPLS HA environment. For information about the MPLS TE MIB, see
the MPLS Traffic Engineering (TE) MIB.
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~
Wte After an RP switchover on the Cisco 7500 series router or PRE2 switchover on the Cisco 10000 series

router, the value of mplsTunnel CreationTimein the TE MIB does not correctly reflect the time when the
tunnel was created. After an RP or PRE2 switchover, the tunnel gets a new time stamp.

MPLS Enhancements to Interfaces MIB

The MPLS Enhancementsto Interfaces M 1B worksinthe MPLSHA environment. For information about
the MPL S Enhancements to Interfaces M1B, see the MPLS Enhancements to Interfaces MIB.

Additional References

The following sections provide references related to the MPL S High Availability feature.

Related Documents

Related Topic Document Title

MPLS VPNs NSF/SSO—MPLS VPN

MPLS LDP NSF/SSO - MPLSLDP and LDP Graceful Restart.

AToM NSF/SSO: Any Transport over MPLS and Graceful Restart
Cisco Express Forwarding Cisco Express Forwarding: Command Changes

MIBs e MPLSVPN: SNMP MIB Support

« MPLSLabel Distribution Protocol MIB Version 8 Upgrade
« MPLSLabel Switching Router MIB

- MPLS Enhancements to Interfaces MIB.

- MPLSTraffic Engineering (TE) MIB

NSF/SSO Cisco Nonstop Forwarding

MPLS High Availability: Command Changes

Standards

Standard Title

draft-ietf-mpls-bgp-mpls-restart.txt Graceful Restart Mechanism for BGP with MPLS
draft-ietf-mpls-idr-restart.txt Graceful Restart Mechanism for BGP
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MIBs

MIB

MIBs Link

e MPLSVPN MIB

e MPLS Label Distribution Protocol MIB Version 8
Upgrade

To locate and download MIBs for selected platforms, Cisco 10S
releases, and feature sets, use Cisco MIB Locator found at the
following URL:

http://www.cisco.com/go/mibs

RFCs

RFC

Title

RFC 3478

Graceful Restart Mechanism for Label Distribution

Technical Assistance

Description

Link

The Cisco Support website provides extensive online
resources, including documentation and tools for
troubleshooting and resolving technical issues with
Cisco products and technologies. Access to most tools
onthe Cisco Support website requires a Cisco.com user
ID and password. If you have a valid service contract
but do not have a user ID or password, you can register
on Cisco.com.

http://www.cisco.com/techsupport

Command Reference

This section documents only commands that are new or modified.

« clear mplscounters

e clear mplsip iprm counters

- debugmplsipiprm

- debug mplsip iprm cef

» debug mplsip iprm events
e debugmplsipiprm ldm

e debug mplsip iprm mfi

» debug mplstraffic-eng Isd-client

» show mplsip iprm counters

- show mplsip iprm Idm

[l Multiple Cisco 10S Releases
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clear mpls counters

Syntax Description

Defaults

Command Modes

To clear the Multiprotocol Label Switching (MPLS) forwarding table disposition counters and the Any
Transport over MPLS (AToM) imposition and disposition virtual circuit (V C) counters, use the clear
mpls counters command in privileged EXEC mode.

clear mplscounters

This command has no arguments or keywords.

Checkpoint information resides on the active and standby Route Processor.

Privileged EXEC

Command History

Examples

Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and

implemented on the Cisco 10000 seriesrouters. Thiscommand was updated
to clear AToM VC counters.

12.2(33)SRA This command was integrated into Cisco |OS Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco |0S Release 12.2(33)SXH.

In the following example, the first show mpls forwar ding-table command shows that 590
label-switched bytes exist in the forwarding table. The clear mpls counters command clears the
counters. The second show mpls forwar ding-table command shows that the number of 1abel-switched
bytesis 0.

Router# show mpls forwarding-table

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or VC or Tunnel Id Switched interface
20 30 10.10.17.17 590 Et3/0 172.16.0.2

Router# clear mpls counters

Clear "show mpls forwarding-table" counters [confirm]
mpls forward counters cleared

Router# show mpls forwarding-table

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or VC or Tunnel Id Switched interface
20 30 10.10.17.17 0 Et3/0 172.16.0.2
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Inthefollowing example, thefirst show mplsi2vc detail command showsthat 15 packets were received
and sent, 1656 byteswere received, and 1986 bytes were sent. The clear mpls counterscommand clears
the counters. The second show mpls |2 transport vc detail command shows that no bytes or packets
were received or sent.

Router# show mpls 12 vc detail

Local interface: Et0/0.10 up, line protocol up, Eth VLAN 10 up
MPLS VC type is Eth VLAN, interworking type is Ethernet
Destination address: 10.0.0.2, VC ID: 10, VC status: up

Output interface: Etl/0, imposed label stack {16}
Preferred path: not configured
Default path: active
Next hop: 10.0.0.2
Create time: 00:19:35, last status change time: 00:19:09
Signaling protocol: LDP, peer 10.0.0.2:0 up
MPLS VC labels: local 16, remote 16
Group ID: local 0, remote O
MTU: local 1500, remote 1500
Remote interface description:
Sequencing: receive enabled, send enabled
VC statistics:
packet totals: receive 15, send 15 <---- packet totals
byte totals: receive 1656, send 1986 <---- byte totals
packet drops: receive 0, seqg error 0, send O

Router# clear mpls counters

Clear "show mpls forwarding-table" counters [confirm] mpls forward
counters cleared

Router# show mpls 12 vc detail

Local interface: Et0/0.10 up, line protocol up, Eth VLAN 10 up
MPLS VC type is Eth VLAN, interworking type is Ethernet
Destination address: 10.0.0.2, VC ID: 10, VC status: up

Output interface: Et1l/0, imposed label stack {16}
Preferred path: not configured
Default path: active
Next hop: 10.0.0.2
Create time: 00:22:55, last status change time: 00:22:29
Signaling protocol: LDP, peer 10.0.0.2:0 up
MPLS VC labels: local 16, remote 16
Group ID: local 0, remote O
MTU: local 1500, remote 1500
Remote interface description:
Sequencing: receive enabled, send enabled
VC statistics:

packet totals: receive 0, send 0 <---- packet totals
byte totals: receive 0, send 0 <---- byte totals
packet drops: receive 0, seq error 0, send 0
Related Commands ~ Command Description
show mpls Displays the contents of the MPL S FIB.

forwarding-table
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clear mpls ip iprm counters

To clear the IP Rewrite Manager (IPRM) counters, use the clear mplsip iprm counters command in
privileged EXEC mode.

clear mplsip iprm counters

Syntax Description ~ This command has no arguments or keywords.

Defaults No default behavior or values

Command Modes Privileged EXEC

Command History Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and

implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco 10S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco 10S Release 12.2(33)SXH.

Usage Guidelines This command sets IPRM counters to zero.

Examples The command in the following example clears the IPRM counters:

Router# clear mpls ip iprm counters

Clear iprm counters [confirm]

Related Commands Command Description
show mplsip iprm Displays the IPRM counters.
counters
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debug mpls ip iprm

To display debugging information for the Multiprotocol Label Switching (MPLS) IP Rewrite Manager
(IPRM), use the debug mplsip iprm command in privileged EXEC mode. To disable the display of this
information, use the no form of this command.

debug mplsip iprm

no debug mplsip iprm

Syntax Description ~ This command has no arguments or keywords.

Defaults Debugging is not enabled.

Command Modes Privileged EXEC

Command History Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and
implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco 10S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco |0S Release 12.2(33)SXH.

Usage Guidelines This command displays all output related to IPRM.

Examples The command in the following examples display all IPRM debugging for the global routing table.

Cisco 7500 Series Example

Router# debug mpls ip iprm
IPRM debugging is on for global routing table

iprm: prefix deleted: 10.0.0.44/32(glbl)
iprm: delete mfi rewrite: 10.0.0.44/32(glbl)

iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38002

iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois

iprm: announce prefix local labels: lcatm; trans #80; 10.0.0.44/32(glbl); 0 labels;
flags 0x0

iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info

iprm: omit rewrite create: 10.0.0.44/32(glbl)

iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38000

iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois

iprm: announce prefix local labels: lcatm; trans #81; 10.0.0.44/32(glbl); 0 labels;
flags 0x0

Multiple Cisco I0S Releases
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iprm: get path labels: 10.0.0.44/32(glbl); nh 59.0.0.55(glbl), Et4/0/1; trans #81;
recurs tree change

iprm: ldm get path labels: 10.0.0.44/32(glbl), 1ldp; flags 0x8000

iprm: announce prefix local labels: 1dp; trans #81; 10.0.0.44/32(glbl); 1 label; flags

0x0

iprm: lab 21, 1ltbl 0

iprm: announce path labels: 1ldp; trans #81; 10.0.0.44/32(glbl); 0 labels; flags 0x0

iprm: path: nh 59.0.0.55(glbl), Et4/0/1

iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info

iprm: lcl 1lab 21, 1ltbl 0, 1ldp

iprm: path lab -, nh 59.0.0.55(glbl), Et4/0/1; 1ldp

iprm: create mfi rewrite 10.0.0.44/32(glbl) passed: 2 fpis/1 mois

iprm: fpi[0] IV4, owner IPRM; 10.0.0.44/32; glbl

iprm: fpi[1] LBL, owner LDP; 21, 1ltbl 0

iprm: moi [0] PKT, flags 0x8; lab label-no-label; nh 59.0.0.55; nh if Et4/0/1 (nsf)
Cisco 10000 Series Example

Router# debug mpls ip iprm
IPRM debugging is on for global routing table

iprm: prefix deleted: 10.0.0.44/32(glbl)
iprm: delete mfi rewrite: 10.0.0.44/32(glbl)

iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38002
iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois

iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info

iprm: omit rewrite create: 10.0.0.44/32(glbl)

iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38000
iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois

iprm: get path labels: 10.0.0.44/32(glbl); nh 59.0.0.55(glbl), GigabitEthernet4/0/0;
trans #81; recurs tree change

iprm: ldm get path labels: 10.0.0.44/32(glbl), 1ldp; flags 0x8000

iprm: announce prefix local labels: 1ldp; trans #81; 10.0.0.44/32(glbl); 1 label; flags

0x0
iprm: lab 21, 1ltbl 0
iprm: announce path labels: 1ldp; trans #81; 10.0.0.44/32(glbl); 0 labels; flags 0x0
iprm: path: nh 59.0.0.55(glbl), GigabitEthernet4/0/0

iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info

iprm: lcl lab 21, 1tbl 0, 1ldp

iprm: path lab -, nh 59.0.0.55(glbl), GigabitEthernet4/0/0; 1ldp
iprm: create mfi rewrite 10.0.0.44/32(glbl) passed: 2 fpis/1l mois

iprm: fpi[0] IV4, owner IPRM; 10.0.0.44/32; glbl

iprm: fpi[1] LBL, owner LDP; 21, 1ltbl 0

iprm: moi[0] PKT, flags 0x8; lab label-no-label; nh 59.0.0.55; nh if

GigabitEthernet4/0/0 (nsf)

Table 3 describes the significant fields shown in the display. The field descriptions also apply to the
output of following debug commands:

» debug mplsip iprm cef

e debug mplsip iprm events
« debug mplsipiprm Idm

« debug mplsip iprm mfi
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Table 3 debug mpls ip iprm Field Descriptions

Field Description

discover prefix labels The prefix labels that the IP LDM discovered.

announce prefix local labels IP LDMs pass prefix incoming (local) and outgoing (path) labels
announce path labels to IPRM by announcing the labels.

mfi rewrite The information required by MPLS Forwarding Infrastructure

(MFI) to create forwarding data structures for an MPLS
forwarding equivalence class (FEC). For |P over MPLS a prefix
isan MPLS FEC. An MFI rewrite includes a set of forwarding
path identifier (FPI) and MPLS output information (MOI)
elements.

fpi Forwarding path identifier, which is required to locate MPLS
forwarding information for a FEC. |P over MPLS deals with
several typesof FPIs, including IPv4 (1V4), IPv6 (1V6), and label
(LBL) FPIs.

~

Note  The Cisco 10000 series router does not support | Pv6.

Moi MPL S output information. For IP over MPLS, thereisaMOI for
each prefix path. The MOI includes the next hop (nh), outgoing
interface (nh if), and outgoing label. IP over MPLS handles

several types of MOIs, including packet (PKT) and ATM (ATM).

get/create/update MFI rewrite The process |IPRM uses to read (get) or update (create/update) an
MFI rewrite.

recurs tree change Recursion tree change. Cisco Express Forwarding notifies |PRM
when the recursion tree (see below) for a prefix changes. |IPRM
responds by performing label discovery (see above).

recursion tree A prefix known to Cisco Express Forwarding can have one or
more paths (routes). Each is either aterminal path with anext hop
and an outgoing interface or arecursive path with a next hop and
no outgoing interface. The next hop for arecursive path typically
matches a prefix known to Cisco Express Forwarding. That prefix
also has one or more paths. The IP recursion tree for prefix Pisa
tree rooted at P's Cisco Express Forwarding entry with one of
more path descendants. Terminal paths are leaf nodesin P's
recursion tree and recursive paths are nonleaf nodes, each of
which points to the Cisco Express Forwarding entry for its next

hop.

glbl The global (default) routing table.

ctxt Context. Information used by IPRM when it performs label
discovery.

flags Information passed between IPRM and other components.

trans # Transaction number used to identify an ongoing label discovery.

[tbl Label table.

nsf Nonstop forwarding.

Multiple Cisco I0S Releases
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Related Commands

Command

Description

debug mplsip iprm cef

Displays debugging information for interactions between Cisco Express
Forwarding and the IPRM.

debug mplsipiprm
events

Displays events related to the MPLS IPRM.

debug mplsip iprm
[dm

Displays debugging information for interactions between the LDMs and the
MPLS IPRM.

debug mplsipiprm
mfi

Displays debugging information for interactions between the MFI and the
MPLS IPRM.
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debug mpls ip iprm cef

To display debugging information for interactions between Cisco Express Forwarding and the
Multiprotocol Label Switching (MPLS) IP Rewrite Manager (IPRM), use the debug mplsip iprm cef
command in privileged EXEC mode. To disable the display of these events, use the no form of this
command.

debug mplsip iprm cef [table{all | table-id} | vrf vrf-name | acl acl-name | prefix-list
prefix-list-name]

no debug mplsip iprm cef

Syntalescription ‘table (Optional) Displays the debugging information for one or more routing tables.

all Displays debugging information for all routing tables.

table-id ThelD of the routing table for which you want to display debugging information.
Table 0 is the default or global routing table.

vrf (Optional) Displays debugging information for the VPN routing and forwarding
(VRF) instance you specify.

vrf-name The name of the VRF instance. You can find VRF names with the show ip vrf
command.

acl (Optional) Displays debugging information for the access control list (ACL) you
specify.

acl-name The name of the ACL. You can find ACL names with the show ip access-list
command.

prefix-list (Optional) Displays debugging information for the prefix list you specify.

prefix-list-name The name of the prefix list. You can find prefix list names with the show ip
prefix-list command.

Defaults Debugging is not enabled. If you do not supply an optional keyword, all the debugging events are
displayed.

Command Modes Privileged EXEC

Command History Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and
implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco |0S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco 10S Release 12.2(33)SXH.
Usage Guidelines This command limits the debug output to the IPRM interactions with Cisco Express Forwarding.

Multiple Cisco I0S Releases
[ 16 | I



| MPLS High Availability: Overview

debug mplsipiprmcef M

Examples In the following example, IPRM events related to Cisco Express Forwarding are displayed.

Cisco 7500 Series Example

Router# debug mpls ip iprm cef

IPRM CEF interaction debugging is on for global routing table
iprm: prefix deleted: 10.0.0.44/32(glbl)
iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38002
iprm: announce prefix local labels: lcatm; trans #94; 10.0.0.44/32(glbl); 0 labels;
flags 0x0

iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38000

iprm: announce prefix local labels: lcatm; trans #97; 10.0.0.44/32(glbl); 0 labels;
flags 0x0

iprm: get path labels: 10.0.0.44/32(glbl); nh 59.0.0.55(glbl), Et4/0/1; trans #97;
recurs tree change

iprm: announce prefix local labels: 1ldp; trans #97; 10.0.0.44/32(glbl); 1 label; flags

0x0
iprm: lab 21, 1ltbl 0
iprm: announce path labels: 1ldp; trans #97; 10.0.0.44/32(glbl); 0 labels; flags 0x0
iprm: path: nh 59.0.0.55(glbl), Et4/0/1

Cisco 10000 Series Example

Router# debug mpls ip iprm cef

IPRM CEF interaction debugging is on for global routing table
iprm: prefix deleted: 10.0.0.44/32(glbl)
iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38002

iprm: discover prefix labels: 10.0.0.44/32(glbl); recurs tree change; ctxt 0x38000
iprm: get path labels: 10.0.0.44/32(glbl); nh 59.0.0.55(glbl), GigabitEthernet4/0/0;

trans #97; recurs tree change
iprm: announce prefix local labels: 1ldp; trans #97; 10.0.0.44/32(glbl); 1 label; flags

0x0
iprm: lab 21, 1ltbl O
iprm: announce path labels: 1ldp; trans #97; 10.0.0.44/32(glbl); 0 labels; flags 0x0
iprm: path: nh 59.0.0.55(glbl), GigabitEthernet4/0/0

See the field descriptions for the debug mplsip iprm command for an explanation of the fields
displayed in the output.

Related Commands ~ Command Description
debug mplsip iprm Displays events related to the MPLS IPRM.
events
debug mplsipiprm Displays debugging information for interactions between the IP LDMs and
[dm the MPLS IPRM.
debug mplsip iprm Displays debugging information for interactions between the MFI and the
mfi MPLS IPRM.

Multiple Cisco I0S Releases
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debug mpls ip iprm events

To display events related to the Multiprotocol Label Switching (MPLS) IP Rewrite Manager (IPRM),
use the debug mplsip iprm events command in privileged EXEC mode. To disable the display of these
events, use the no form of this command.

debug mplsip iprm events

no debug mplsip iprm events

Syntax Description ~ This command has no arguments or keywords.

Defaults Debugging is not enabled.

Command Modes Privileged EXEC

Command History Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and
implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco |0S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco 10S Release 12.2(33)SXH.
Examples See the command page for debug mplsip iprm for sample command output. See the command page for

debug mplsip iprm for an explanation of the fields displayed in the output.

Related Commands Command Description

debug mplsip iprm cef Displays debugging information for interactions between Cisco Express
Forwarding and the |PRM.

debug mplsipiprm Displays debugging information for interactions between the LDMs and the

[dm MPLS IPRM.
debug mplsip iprm Displays debugging information for interactions between the MFI and the
mfi MPLS IPRM.

Multiple Cisco I0S Releases
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debug mpls ip iprm ldm

Syntalescription

Defaults

To display debugging information for interactions between the IP Label Distribution Modules (LDMs)
and the Multiprotocol Label Switching (MPLS) IP Rewrite Manager (IPRM), use the debug mplsip
iprm ldm command in privileged EXEC mode. To disable the display of thisinformation, use the no
form of this command.

debug mplsip iprm Idm [bgp | lcatm | Idp | vpnv4 | 6pe | table{all | table-id} | vrf vrf-name | acl
acl-name | prefix-list prefix-list-name]

no debug mplsip iprm ldm
Cisco 10000 Series Routers

debug mplsip iprm Idm [bgp | Idp | vpnv4 | table {all | table-id} | vrf vrf-name | acl acl-name |
prefix-list prefix-list-name]

no debug mplsip iprm ldm

bgp (Optional) Displays Border Gateway Protocol (BGP) events.

Icatm (Optional) Displays Label Controlled ATM (LC-ATM) events.
Note  Appliesto Cisco 7000 series routers only.

Idp (Optional) Displays Label Distribution Protocol (LDP) events.

vpnv4 (Optional) Displays Virtual Private Network (VPNv4) events.

6pe (Optional) Displays IPv6 over MPLS events.
Note  Appliesto Cisco 7000 series routers only.

table (Optional) Displays debugging information for one or more routing tables.

all (Optional) Displays debugging information for all routing tables.

table-id (Optional) Specifies the routing table for which you want to display
debugging information. Table 0 is the default or global routing table.

vr f (Optional) Displays debugging information for the VPN routing and
forwarding (VRF) instance you specify.

vrf-name (Optional) The name of the VRF instance. You can find VRF names with the
show ip vrf command.

acl (Optional) Displays debugging information for the access control list (ACL)
you specify.

acl-name (Optional) The name of the ACL. You can find ACL nameswith the show ip
access-list command.

prefix-list (Optional) Displays debugging information for the prefix list you specify.

prefix-list-name (Optional) The name of the prefix list. You can find prefix list names with

the show ip prefix-list command.

Debugging is not enabled. If you do not supply an optional keyword, all the debugging events are
displayed.
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Command Modes Privileged EXEC

Command History Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco |10S Release 12.2(28)SB and
implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco 10S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco 10S Release 12.2(33)SXH.
Examples Seethedebug mplsip iprm command page for sample output and an explanation of thefields displayed

in the output.

Related Commands ~ Command Description

debug mplsip iprm cef Displays debugging information for interactions between Cisco Express
Forwarding and the |PRM.

debug mplsipiprm Displays debugging information about events related to the MPLS IPRM.

events
debug mplsip iprm Displays debugging information for interactions between the MFI and the
mfi MPLS IPRM.

Multiple Cisco I0S Releases
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Syntakescription

Defaults

debug mplsipiprmmfi

To display debugging information for interactions between the Multiprotocol Label Switching (MPLS)
Forwarding Infrastructure (MFI) and the MPLS IP Rewrite Manager (IPRM), use the debug mplsip
iprm mfi command in privileged EXEC mode. To disable the display of thisinformation, use the no

form of this command.

debug mplsip iprm mfi [table{all | table-id} | vrf vrf-name | acl acl-name | prefix-list

prefix-list-name]

no debug mplsip iprm mfi

table (Optional) Displays debugging information for one or more routing tables.

all (Optional) Displays debugging information for all routing tables.

table-id (Optional) Displays debugging information for the routing table you specify.
Table 0 is the default or global routing table.

vrf (Optional) Displays debugging information for the VPN Routing and
Forwarding (VRF) instance you specify.

vrf-name (Optional) The name of the VRF instance. You can find VRF names with the
show ip vrf command.

acl (Optional) Displays debugging information for the access control list (ACL)
you specify.

acl-name (Optional) The name of the ACL. You can find ACL names with the show ip
access-list command.

prefix-list (Optional) Displays debugging information for the prefix list you specify.

prefix-list-name

(Optional) The name of the prefix list. You can find prefix list names with
the show ip prefix-list command.

Debugging is not enabled. If you enable debugging but do not supply an optional keyword, all the
debugging events are displayed.

Command Modes Privileged EXEC
Command History Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and
implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco |0S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco 10S Release 12.2(33)SXH.
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Examples The command in the following example displays MFI events.

Cisco 7500 Series Example
Router# debug mpls ip iprm mfi

IPRM MFI interaction debugging is on for global routing table
iprm: delete mfi rewrite: 10.0.0.44/32(glbl)

iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois
iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info
iprm: omit rewrite create: 10.0.0.44/32(glbl)

iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois
iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info

iprm: lcl lab 21, 1ltbl 0, 1ldp

iprm: path lab -, nh 59.0.0.55(glbl), Et4/0/1; 1ldp

iprm: create mfi rewrite 10.0.0.44/32(glbl) passed: 2 fpis/1l mois

iprm: fpi[0] IV4, owner IPRM; 10.0.0.44/32; glbl

iprm: fpi[1] LBL, owner LDP; 21, 1ltbl 0

iprm: moi[0] PKT, flags 0x8; lab label-no-label; nh 59.0.0.55; nh if Et4/0/1 (nsf)
Cisco 10000 Series Example

Router# debug mpls ip iprm mfi

IPRM MFI interaction debugging is on for global routing table
iprm: delete mfi rewrite: 10.0.0.44/32(glbl)

iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois
iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info
iprm: omit rewrite create: 10.0.0.44/32(glbl)

iprm: get mfi rewrite 10.0.0.44/32(glbl) obtained: 0 fpis/0 mois
iprm: update mfi rewrite: 10.0.0.44/32(glbl); prefix label info

iprm: lcl lab 21, 1ltbl 0, 1ldp

iprm: path lab -, nh 59.0.0.55(glbl), GigabitEthernet4/0/0; 1ldp
iprm: create mfi rewrite 10.0.0.44/32(glbl) passed: 2 fpis/1l mois

iprm: fpi[0] IV4, owner IPRM; 10.0.0.44/32; glbl

iprm: fpi[1] LBL, owner LDP; 21, 1ltbl 0

iprm: moi[0] PKT, flags 0x8; lab label-no-label; nh 59.0.0.55; nh if

GigabitEthernet4/0/0 (nsf)

See the debug mplsip iprm command page for an explanation of the fields displayed in the output.

Related Commands ~ Command Description

debug mplsip iprm cef Displays debugging information for interactions between Cisco Express
Forwarding and the MPLS IPRM .

Multiple Cisco I0S Releases
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Command

Description

debug mplsip iprm
events

Displays events related to the MPLS IPRM.

debug mplsipiprm
l[dm

Displays debugging information for interactions between the IP LDMs and

the MPLS IPRM.
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debug mpls traffic-eng Isd-client

To display the Application Programming I nterface (API) messages sent to the Label Switching Database
(LSD) from the Traffic Engineering (TE) client, use the debug mplstraffic-eng Isd-client command in
privileged EXEC mode. To disable the display of these messages, use the no form of this command.

debug mplstraffic-eng Isd-client

no debug mplstraffic-eng Isd-client

Syntax Description ~ This command has no arguments or keywords.

Defaults Debugging is not enabled.

Command Modes Privileged EXEC

Command History Release Modification
12.2(25)S This command was introduced.

12.2(28)SB This command was integrated into Cisco |OS Release 12.2(28)SB and implemented
on the Cisco 10000 series routers.

12.2(33)SRA  This command was integrated into Cisco | OS Release 12.2(28)SRA.
12.2(33)SXH  This command was integrated into Cisco 10S Release 12.2(28)SXH.

Examples The following messages are displayed when you issue the debug mpls traffic-eng Isd-client command
and enable TE globally:

00:10:23: TE-LSD-CLIENT: register with LSD OK; conn_id = 23, recov time = 60000 s
00:10:23: TE-LSD-CLIENT: LSD is now up

The following messages are displayed when you issue the debug mplstraffic-eng Isd-client command
and disable TE globally:

00:09:50: TE-LSD-CLIENT: unregister LSD client; result = OK; conn_id 23

The following messages are displayed when you issue the debug mpls traffic-eng Isd-client command
and enable TE on specific interfaces on Cisco 7500 series routers:

00:10:23: TE-LSD-CLIENT: enabled TE LSD client on Ethernetl/0; status = OK
00:10:23: TE-LSD-CLIENT: enabled TE LSD client on Serial2/0; status OK
00:10:23: TE-LSD-CLIENT: enabled TE LSD client on Serial3/0; status OK

The following messages are displayed when you issue the debug mpls traffic-eng Isd-client command
and disable TE on specific interfaces on Cisco 7500 series routers:
00:09:50: TE-LSD-CLIENT: disabled TE LSD client on Ethernetl/0; status = OK

00:09:50: TE-LSD-CLIENT: disabled TE LSD client on Serial2/0; status OK
00:09:50: TE-LSD-CLIENT: disabled TE LSD client on Serial3/0; status OK

Multiple Cisco I0S Releases
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The following messages are displayed when you issue the debug mpls tr affic-eng Isd-client command
and enable TE on specific interfaces on Cisco 10000 series routers:

00:10:23: TE-LSD-CLIENT: enabled TE LSD client on GigabitEthernetl/0/0; status = OK
00:10:23: TE-LSD-CLIENT: enabled TE LSD client on Serial2/0/0; status = OK
00:10:23: TE-LSD-CLIENT: enabled TE LSD client on Serial3/0/0; status = OK

The following messages are displayed when you issue the debug mplstraffic-eng Isd-client command
and disable TE on specific interfaces on Cisco 10000 series routers:
00:09:50: TE-LSD-CLIENT: disabled TE LSD client on GigabitEthernetl1/0/0; status = OK

00:09:50: TE-LSD-CLIENT: disabled TE LSD client on Serial2/0/0; status = OK
00:09:50: TE-LSD-CLIENT: disabled TE LSD client on Serial3/0/0; status = OK

The following messages are displayed when you issue the debug mplstraffic-eng Isd-client command,
allocate labels on tunnel midpoints, and create tunnel midpoint rewrites on Cisco 7500 series routers:
00:14:04: TE-LSD-CLIENT: label alloc OK; label = 16, conn_id = 23

00:14:04: TE-LSD-CLIENT: Create TE mid rewrite for 10.100.100.100 1 [5], Result: OK
00:14:04: In: Serial3/0, 16 Out: Serial2/0, 3

The following messages are displayed when you issue the debug mplstraffic-eng Isd-client command,
allocate labels on tunnel midpoints, and create tunnel midpoint rewrites on a Cisco 10000 series router:
00:14:04: TE-LSD-CLIENT: label alloc OK; label = 16, conn_id = 23

00:14:04: TE-LSD-CLIENT: Create TE mid rewrite for 10.100.100.100 1 [5], Result: OK
00:14:04: In: Serial3/0/0, 16 Out: Serial2/0/0, 3

The following messages are displayed when you issue the debug mplstraffic-eng Isd-client command,
free labels on tunnel midpoints, and delete tunnel midpoints on a Cisco 7500 series router:
00:13:13: TE-LSD-CLIENT: Delete TE mid rewrite for iou-100_tl1, Result: OK

00:13:13: In: Serial3/0, 16 Out: Serial2/0, 1
00:13:13: TE-LSD-CLIENT: free label 16 result = OK; conn id = 23

The following messages are displayed when you issue the debug mplstraffic-eng Isd-client command,
free labels on tunnel midpoints, and delete tunnel midpoints on a Cisco 10000 series router:
00:13:13: TE-LSD-CLIENT: Delete TE mid rewrite for iou-100_tl1l, Result: OK

00:13:13: In: Serial3/0/0, 16 Out: Serial2/0/0, 1
00:13:13: TE-LSD-CLIENT: free label 16 result = OK; conn_id = 23

The following messages are displayed when you issue the debug mpls tr affic-eng Isd-client command
and create tunnel headend rewrites on a Cisco 7500 series router:
00:09:10: TE-LSD-CLIENT: Create TE he rewrite for iou-100_t1l, Result = OK

00:09:10: tun_inst: 7 Out: Serial3/0, 16 Dest: 10.0.0.2
ps_flags: 0x60003

The following messages are displayed when you issue the debug mplstraffic-eng Isd-client command
and create tunnel headend rewrites on a Cisco 10000 series router:
00:09:10: TE-LSD-CLIENT: Create TE he rewrite for iou-100_tl1l, Result = OK

00:09:10: tun_inst: 7 Out: Serial3/0/0, 16 Dest: 10.0.0.2
ps_flags: 0x60003

The following messages are displayed when you issue the debug mpls tr affic-eng Isd-client command
and delete tunnel headend rewrites on a Cisco 7500 series router:
00:09:15: TE-LSD-CLIENT: Delete TE he rewrite for iou-100_t1l, Result: OK

00:09:15: tun_inst: 7 Out: Serial3/0, 16 ps_flags: 0x60003

The following messages are displayed when you issue the debug mpls tr affic-eng Isd-client command
and delete tunnel headend rewrites on a Cisco 10000 series router:
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00:09:15: TE-LSD-CLIENT: Delete TE he rewrite for iou-100_tl1, Result: OK
00:09:15: tun_inst: 7 Out: Serial3/0/0, 16 ps_flags: 0x60003

Related Commands ~ Command Description
debug mplsipiprm Displays events related to the MPLS IPRM.
events
debug mplsipiprm Displays debugging information for interactions between the IP LDMs and
[dm the MPLS IPRM.
debug mplsip iprm Displays debugging information for interactions between the MFI and the
mfi MPLS IPRM.
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show mpls ip iprm counters 1l

show mpls ip iprm counters

To display the number of occurrences of various Multiprotocol Label Switching (MPLS) IP Rewrite
Manager (IPRM) events, use the show mplsip iprm counters command in privileged EXEC mode.

show mplsip iprm counters

Syntax Description ~ This command has no arguments or keywords.

Defaults No default behaviors or values.

Command Modes Privileged EXEC

Command History Release Modification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and

implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco 10S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco 10S Release 12.2(33)SXH.

Usage Guidelines This command reports the occurrences of IPRM events.

Examples The command in the following example displays the events that the IPRM logs:

Router# show mpls ip iprm counters

CEF Tree Changes Processed/Ignored: 91/12
CEF Deletes Processed/Ignored: 12/2
Label Discoveries: 74
Rewrite Create Successes/Failures: 60/0
Rewrite Gets/Deletes: 82/0
Label Announcements: Info/Local/Path: 6/119/80

Walks: Recursion Tree/CEF Full/CEF interface: 78/2/0
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M show mpls ip iprm counters

Table 4 describes the significant fields shown in the display.

Table 4 show mpls ip iprm counters Command Field Descriptions

Field Description

CEF Tree Changes Processed/Ignored Processed—The number of Cisco Express Forwarding tree
change announcements that IPRM processed.

Ignored—The number of Cisco Express Forwarding tree
change announcements that |PRM ignored.

Typically, IPRM processes tree change announcements
only for prefixesin arouting table.

CEF Deletes Processed/Ignored Processed—The number of Cisco Express Forwarding
delete entry announcements that IPRM processed.

Ignored—The number of Cisco Express Forwarding delete
entry announcements that IPRM ignored.

Typically, IPRM processes delete entry announcements
only for prefixesin arouting table.

Label Discoveries The number of label discoveries performed by IPRM.
Label discovery is the process by which IPRM obtains
prefix labels from the | P Label Distribution Modules
(LDMs).

Rewrite Create Successes/Failures Successes—The number of times IPRM successfully
updated the MPLS forwarding information.

Failures—The number of times IPRM attempted to update
the MPLS forwarding information and failed.

Rewrite Gets/Deletes Gets—The number of times IPRM retrieved forwarding
information from the MPL S forwarding infrastructure.

Deletes—The number of times IPRM removed prefix
forwarding information from the MPL S forwarding
infrastructure.
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show mpls ip iprm counters

Table 4 show mpls ip iprm counters Command Field Descriptions (continued)

Field

Description

CEF Tree Changes Processed/Ignored

Processed—The number of Cisco Express Forwarding tree
change announcements that IPRM processed.

Ignored—The number of Cisco Express Forwarding tree
change announcements that |PRM ignored.

Typically, IPRM processes tree change announcements
only for prefixesin arouting table.

Label Announcements: Info/Local/Path

Info—The number of timesan | P label distribution module
informed | PRM that label information for aprefix changed.

Local—The number of times an |P label distribution
module specified local labels for a prefix.

Path—The number of timesan IP LDM specified outgoing
labels for a prefix route.

Walks: Recursion Tree/CEF Full/CEF
interface

Recursion Tree—The number of times IPRM requested
Cisco Express Forwarding to walk the recursion (path) tree
for a prefix.

CEF Full—The number of times IPRM requested
Cisco Express Forwarding to walk a

Cisco Express Forwarding table and notify IPRM about
each prefix.

CEF interface—The number of times IPRM requested
Cisco Express Forwarding to walk a Cisco Express
Forwarding table and notify IPRM about each prefix with
a path that uses a specific interface.

Related Commands

Command Description
clear mplsipiprm Clears the IPRM counters.
counters

show mplsip iprm Ildm Displaysinformation about the IP LDMsthat have registered with the IPRM.
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M show mplsip iprm Idm

show mpls ip iprm ldm

To display information about the | P Label Distribution Modules (LDMs) that have registered with the IP
Rewrite Manager (IPRM), use the show mplsip iprm Idm command in privileged EXEC mode.

show mplsip iprm Idm [table{all | table-id} | vrf vrf-name] [ipv4 | ipv6]

Cisco 10000 Series Routers

show mplsip iprm Idm [table {all | table-id} | vrf vrf-name] [ipv4]

Syntaldescription table

(Optional) Displays the LDMs for one or more routing tables.

all Displays the LDMs for all routing tables.

table-id Displays the LDMs for the routing table you specify. Table 0 is the default
or global routing table.

vrf (Optional) Displays the LDMs for the VPN routing and forwarding (VRF)
instance you specify.

vrf-name (Optional) The name of the VRF instance. You can find VRF names with the
show ip vrf command.

ipv4 (Optional) Displays IPv4 LDMs.

ipv6 (Optional) Displays IPv6 LDMs.
Note  Appliesto Cisco 7500 series routers only.

Defaults If you do not specify any keywords or parameters, the command displays the LDMs for the global

routing table (the default).

Command Modes Privileged EXEC

Command History Release Madification
12.2(25)S This command was introduced.
12.2(28)SB This command was integrated into Cisco 10S Release 12.2(28)SB and
implemented on the Cisco 10000 series routers.
12.2(33)SRA This command was integrated into Cisco 10S Release 12.2(33)SRA.
12.2(33)SXH This command was integrated into Cisco 10S Release 12.2(33)SSH.

Usage Guidelines This command displays the IP LDMs registered with IPRM.
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Examples

show mpls ip iprm ldm 1l

The command in the following example displays the LDMs for the global routing tables. It shows that
two LDMs (Icatm and |dp) are registered for the ipv4 global routing table, and that one LDM (bgp ipv6)
is registered for the ipv6 global routing table.

Router# show mpls ip iprm 1ldm

table (glbl;ipv4); ldms: 2
lcatm, 1ldp

table (glbl;ipvé); ldms: 1
bgp ipvé

The command in the following example displays all of the LDMs registered with IPRM. The output
shows the following:

» TheLDMscalled Icatm and Idp have registered with IPRM for the ipv4 global table.

- TheLDM called bgp ipv6 is registered for the IPv6 global table.

- TheLDM called bgp vpnv4 is registered for all 1Pv4 vrf routing tables.

Router# show mpls ip iprm ldm table all

table (glbl;ipv4); ldms: 2

lcatm, 1ldp

table (glbl;ipvé); ldms: 1
bgp ipvé

table (all-tbls;ipv4); ldms: 1
bgp vpnv4

The command in the following example displays the LDMs registered for the |Pv6 routing tables.
Router# show mpls ip iprm ldm ipvé

table (glbl;ipvé); ldms: 1
bgp ipveé

Cisco 10000 Series Examples Only

The command in the following example displays the LDMs for the global routing tables. It shows that
one LDM (Idp) is registered for the ipv4 global routing table.

Router# show mpls ip iprm ldm

table (glbl;ipv4); ldms: 1
1ldp

The command in the following example displays all of the LDMs registered with IPRM. The output
shows the following:

-« TheLDM called Idp has registered with IPRM for the ipv4 global table.

- TheLDM called bgp vpnv4 is registered for all 1Pv4 vrf routing tables.

Router# show mpls ip iprm ldm table all

table (glbl;ipv4); ldms: 1
1ldp

table (all-tbls;ipv4); ldms: 1
bgp vpnv4
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M show mplsip iprm Idm

Related Commands ~ Command Description
show mplsip iprm Displays the number of occurrences of various IPRM events.
counters
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Feature Information for MPLS High Availability: Overview W

Feature Information for MPLS High Availability: Overview

Table 5 lists the release history for this feature.

Not all commands may be available in your Cisco 10S software release. For release information about a
specific command, see the command reference documentation.

Cisco 10S software images are specific to a Cisco |10S software release, a feature set, and a platform.
Use Cisco Feature Navigator to find information about platform support and Cisco | OS software image
support. Access Cisco Feature Navigator at http://www.cisco.com/go/fn. You must have an account on
Cisco.com. If you do not have an account or have forgotten your username or password, click Cancel at
the login dialog box and follow the instructions that appear.

Note  Table 5 lists only the Cisco |OS software release that introduced support for a given feature in a given
Cisco |OS software release train. Unless noted otherwise, subsequent releases of that Cisco 10S
software release train also support that feature.
Table 5 Feature Information for MPLS High Availability: Overview
Feature Name Releases Feature Information
MPLS High Availability: Overview 12.2(25)S This feature provides an overview of the Multiprotocol
12.2(28)SB  |Label Switching (MPLS) high availability (HA) features.
igggggg‘zﬁ In 12.2(25)S, thisfeature was introduced on the Cisco 7500

Series router.
In 12.2(28)SB, support was added for the Cisco 10000.

In 12.2(33)SRA, support was added for the Cisco 7600
series routers.

In 12.2(33)SXH, thisfeature was integrated into Cisco |0S
Release 12.2(33)SXH.

CCVP, the Cisco logo, and Welcome to the Human Network are trademarks of Cisco Systems, Inc.; Changing the Way We Work, Live, Play, and Learn is
a service mark of Cisco Systems, Inc.; and Access Registrar, Aironet, Catalyst, CCDA, CCDP, CCIE, CCIP, CCNA, CCNP, CCSP, Cisco, the Cisco
Certified Internetwork Expert logo, Cisco I0S, Cisco Press, Cisco Systems, Cisco Systems Capital, the Cisco Systems logo, Cisco Unity,
Enterprise/Solver, EtherChannel, EtherFast, EtherSwitch, Fast Step, Follow Me Browsing, FormShare, GigaDrive, HomeLink, Internet Quotient, IOS,
iPhone, IP/TV, iQ Expertise, the iQ logo, iQ Net Readiness Scorecard, iQuick Study, LightStream, Linksys, MeetingPlace, MGX, Networkers,
Networking Academy, Network Registrar, PIX, ProConnect, ScriptShare, SMARTnet, StackWise, The Fastest Way to Increase Your Internet Quotient,
and TransPath are registered trademarks of Cisco Systems, Inc. and/or its affiliates in the United States and certain other countries.

All other trademarks mentioned in this document or Website are the property of their respective owners. The use of the word partner does not imply a
partnership relationship between Cisco and any other company. (0711R)

Any Internet Protocol (IP) addresses used in this document are not intended to be actual addresses. Any examples, command display output, and
figures included in the document are shown for illustrative purposes only. Any use of actual IP addresses in illustrative content is unintentional and
coincidental.

© 2004—2007 Cisco Systems, Inc. All rights reserved.

Multiple Cisco I0S Releases


http://www.cisco.com/go/fn

MPLS High Availability: Overview |

M Feature Information for MPLS High Availability: Overview

Multiple Cisco I0S Releases
[ 34 | I



	MPLS High Availability: Overview
	Contents
	Restrictions for MPLS High Availability
	Information About MPLS High Availability
	MPLS High Availability Overview
	MPLS High Availability Features
	NSF/SSO-MPLS VPN
	NSF/SSO-MPLS LDP and LDP Graceful Restart
	NSF/SSO: Any Transport over MPLS and Graceful Restart

	MPLS High Availability Infrastructure Changes
	Cisco Express Forwarding Scalability Enhancements

	MPLS Applications That Coexist with SSO
	MPLS Traffic Engineering
	MPLS Quality of Service Applications
	IPv6 over MPLS
	MPLS Label Switching Router MIB
	MPLS TE MIB
	MPLS Enhancements to Interfaces MIB


	Additional References
	Related Documents
	Standards
	MIBs
	RFCs
	Technical Assistance

	Command Reference
	clear mpls counters
	clear mpls ip iprm counters
	debug mpls ip iprm
	debug mpls ip iprm cef
	debug mpls ip iprm events
	debug mpls ip iprm ldm
	debug mpls ip iprm mfi
	debug mpls traffic-eng lsd-client
	show mpls ip iprm counters
	show mpls ip iprm ldm
	Feature Information for MPLS High Availability: Overview



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


