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Preface

Preface

This guide describes how to configure OcNOS.

IP Maestro Support

Monitor devices running OcNOS Release 6.3.4-70 and above using IP Maestro software.

Audience

This guide is intended for network administrators and other engineering professionals who configure OcNOS.

Conventions

Table 1 on page 17 shows the conventions used in this guide.

Table 1: Conventions

Convention Description

Italics Emphasized terms; titles of books

Note: Special instructions, suggestions, or warnings

monospaced type Code elements such as commands, parameters, files, and directories

Chapter Organization

The chapters in command references are organized as described in Command Description Format.
The chapters in configuration guides are organized into these major sections:

* An overview that explains a configuration in words

+ Topology with a diagram that shows the devices and connections used in the configuration

+ Configuration steps in a table for each device where the left-hand side shows the commands you enter and the
right-hand side explains the actions that the commands perform

» Validation which shows commands and their output that verify the configuration

Related Documentation

For information about installing OcNOS, see the Installation Guide for your platform.
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Feature Availability

The features described in this document that are available depend upon the OcNOS SKU that you purchased. See the
Feature Matrix for a description of the OcNOS SKUs.

Migration Guide

Check the Migration Guide for configuration changes to make when migrating from one version of OcNOS to another.

Support

For support-related questions, contact support@ipinfusion.com.

Comments

If you have comments, or need to report a problem with the content, contact techpubs@ipinfusion.com.

© 2025 IP Infusion Inc. Proprietary 18



Command Line Interface

Command Line Interface

This chapter introduces the OcNOS Command Line Interface (CLI) and how to use its features.

Overview

You use the CLI to configure, monitor, and maintain OcNOS devices. The CLI is text-based and each command is
usually associated with a specific task.

You can give the commands described in this manual locally from the console of a device running OcNOS or remotely
from a terminal emulator such as putty or xterm. You can also use the commands in scripts to automate
configuration tasks.

Command Line Interface Help

You access the CLI help by entering a full or partial command string and a question mark “?”. The CLI displays the
command keywords or parameters along with a short description. For example, at the CLI command prompt, type:

> show ?

The CLI displays this keyword list with short descriptions for each keyword:

control-adjacency
control-channel

show ?
application-priority Application Priority
arp Internet Protocol (IP)
bfd Bidirectional Forwarding Detection (BFD)
bgp Border Gateway Protocol (BGP)
bi-1sp Bi-directional 1lsp status and configuration
bridge Bridge group commands
ce-vlan COS Preservation for Customer Edge VLAN
class-map Class map entry
cli Show CLI tree of current mode
clns Connectionless-Mode Network Service (CLNS)

Control Adjacency status and configuration
Control Channel status and configuration

cspf CSPF Information

customer Display Customer spanning-tree
cvlan Display CVLAN information
debugging Debugging functions
etherchannel LACP etherchannel

ethernet Layer-2

If you type the ? in the middle of a keyword, the CLI displays help for that keyword only.

> show de?
debugging Debugging functions

If you type the ? in the middle of a keyword, but the incomplete keyword matches several other keywords, OcNOS
displays help for all matching keywords.

> show 1? (CLI does not display the question mark).
interface Interface status and configuration

ip IP information

isis ISIS information
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Command Completion

The CLI can complete the spelling of a command or a parameter. Begin typing the command or parameter and then

press the tab key. For example, at the CLI command prompt type sh:

> sh
Press the tab key. The CLI displays:

> show

If the spelling of a command or parameter is ambiguous, the CLI displays the choices that match the abbreviation.

Type show i and press the tab key. The CLI displays:

> show i
interface ip ipv6 isis
> show i
The CLlI displays the interface and ip keywords. Type n to select interface and press the tab key. The CLI
displays:

> show in
> show interface

Type ? and the CLI displays the list of parameters for the show interface command.

> show interface
IFNAME Interface name
| Output modifiers
> Output redirection
<cr>

The CLI displays the only parameter associated with this command, the TFNAME parameter.

Command Abbreviations

The CLI accepts abbreviations that uniquely identify a keyword in commands. For example:

> sh int xe0
is an abbreviation for:

> show interface xe0

Command Line Errors

Any unknown spelling causes the CLI to display the error Unrecognized command in response to the ?. The CLI

displays the command again as last entered.

> show dd?

% Unrecognized command
> show dd

When you press the Enter key after typing an invalid command, the CLI displays:

(config) #router ospf here

A

TA

% Invalid input detected at marker.

where the # points to the first character in error in the command.
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If a command is incomplete, the CLI displays the following message:

> show

[o)

% Incomplete command.

Some commands are too long for the display line and can wrap mid-parameter or mid-keyword, as shown below. This

does not cause an error and the command performs as expected:

area 10.10.0.18 wvirtual-link 10.10.0.19 authent
ication-key 57393

Command Negation

Many commands have a no form that resets a feature to its default value or disables the feature. For example:

* The ip address command assigns an IPv4 address to an interface

* Theno ip address command removes an IPv4 address from an interface

Syntax Conventions

Table 2 on page 21 describes the conventions used to represent command syntax in this reference.

Table 2: Syntax conventions

Convention Description Example

monospaced | Command strings entered on a command line show ip ospf

font

lowercase Keywords that you enter exactly as shown in the show ip ospf
command syntax.

UPPERCASE See Variable Placeholders IFNAME

0

Optional parameters, from which you must select
one. Vertical bars delimit the selections. Do not
enter the parentheses or vertical bars as part of the
command.

(A.B.C.D|<0-4294967295>)

Optional parameters, from which you select one or
none. Vertical bars delimit the selections. Do not
enter the parentheses or vertical bars as part of the
command.

(A.B.C.D|<0-4294967295>])

Optional parameter which you can specify or omit.
Do not enter the parentheses or vertical bar as part
of the command.

(IFNAME |)

{1

Optional parameters, from which you must select
one or more. Vertical bars delimit the selections. Do
not enter the braces or vertical bars as part of the
command.

{intra-area <1-255>|inter-area
<1-255>|external <1-255>}

© 2025 IP Infusion Inc. Proprietary 21




Command Line Interface

Table 2: Syntax conventions (Continued)

follows a question mark can only appear once in a
command string. Do not enter the question mark as
part of the command.

Convention Description Example

[] Optional parameters, from which you select zero or [<1-65535>|AA:NN|internet|local-AS]|
more. Vertical bars delimit the selections. Do not no-advertise|no-export]
enter the brackets or vertical bars as part of the
command.

? Nonrepeatable parameter. The parameter that ?route-map WORD

Repeatable parameter. The parameter that follows a
period can be repeated more than once. Do not
enter the period as part of the command.

set as-path prepend .<1-65535>

Variable Placeholders

Table 3 on page 22 shows the tokens used in command syntax use to represent variables for which you supply a value.

Table 3: Variable placeholders

Token Description

WORD A contiguous text string (excluding spaces)

LINE A text string, including spaces; no other parameters can follow this parameter

IFNAME Interface name whose format varies depending on the platform; examples are: eth0,
Ethernet0, ethernetO, xe0

A.B.C.D IPv4 address

A.B.C.D/M IPv4 address and mask/prefix

X:X::X:X IPv6 address

X:X::X:X/M IPv6 address and mask/prefix

HH:MM:SS Time format

AA:NN BGP community value

XX XX 1 XX : XX 1 XX : XX MAC address

<1-5> Numeric range

<1-65535>

<0-2147483647>

<0-4294967295>
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Command Description Format

Table 4 on page 23 explains the sections used to describe each command in this reference.

Table 4: Command descriptions

Section

Description

Command Name

The name of the command, followed by what the command does and when should it be used

Command Syntax

The syntax of the command

Parameters

Parameters and options for the command

Default

The state before the command is executed

Command Mode

The mode in which the command runs; see Command Modes

Example

An example of the command being executed

Keyboard Operations

Table 5 on page 23 lists the operations you can perform from the keyboard.

Table 5: Keyboard operations

Key combination

Operation

Left arrow or Ctrl+b

Moves one character to the left. When a command extends beyond a single line, you can press left
arrow or Ctrl+b repeatedly to scroll toward the beginning of the line, or you can press Ctrl+a to go
directly to the beginning of the line.

Right arrow or Ctrl-f

Moves one character to the right. When a command extends beyond a single line, you can press right
arrow or Ctrl+f repeatedly to scroll toward the end of the line, or you can press Ctrl+e to go directly to
the end of the line.

Esc, b Moves back one word

Esc, f Moves forward one word

Ctrl+e Moves to end of the line

Ctrl+a Moves to the beginning of the line

Ctrl+u Deletes the line

Ctrl+w Deletes from the cursor to the previous whitespace

Alt+d Deletes the current word

Ctrl+k Deletes from the cursor to the end of line

Ctrl+y Pastes text previously deleted with Ctrl+k, Alt+d, Ctrl+w, or Ctrl+u at the cursor
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Table 5: Keyboard operations (Continued)

Key combination Operation

Ctrl+t Transposes the current character with the previous character
Ctrl+c Ignores the current line and redisplays the command prompt
Ctrl+z Ends configuration mode and returns to exec mode

Ctrl+l Clears the screen

Up Arrow or Ctrl+p Scroll backward through command history

Down Arrow or Ctrl+n Scroll forward through command history

Show Command Modifiers

You can use two tokens to modify the output of a show command. Enter a question mark to display these tokens:

# show users ?

| Output modifiers
> Qutput redirection

You can type the | (vertical bar character) to use output modifiers. For example:

> show rsvp | ?
begin Begin with the line that matches
exclude Exclude lines that match
include Include lines that match
last Last few lines

redirect Redirect output

Begin Modifier

The begin modifier displays the output beginning with the first line that contains the input string (everything typed after
the begin keyword). For example:

# show running-config | begin xel

...skipping
interface xel
ipv6 address
|

interface xe?2
ipv6 address
1

line con O

fe80::204:75ff:fee6:5393/64

fe80::20d:56ff:fe96:725a/64

login
|
end
You can specify a regular expression after the begin keyword, This example begins the output at a line with either
“xe2” or “xe4”:
# show running-config | begin xe[2-4]
...skipping
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interface xe2
shutdown

|

interface xe4d
shutdown

|

interface svlan0.1
no shutdown

|

route-map myroute permit 2
|
route-map mymapl permit 10
|
route-map rmapl permit 2
|
line con O
login
line vty 0 4
login
|
end

Include Modifier

The include modifier includes only those lines of output that contain the input string. In the output below, all lines

containing the word “input” are included:

# show interface xel | include input

input packets 80434552, bytes 2147483647, dropped O,
input errors 0, length 0, overrun 0, CRC 0, frame O,

You can specify a regular expression after the include keyword. This examples includes all lines with “input” or

“output”:

#show interface xe0 | include (in]out)put
input packets 597058, bytes 338081476, dropped

input errors 0, length 0, overrun 0, CRC 0, frame O,

0, multicast packets 0
missed O

output packets 613147, bytes 126055987, dropped O

output errors 0, aborted 0, carrier 0, fifo O,

Exclude Modifier

heartbeat O,

fifo 1,

fifo 0O,

multicast packets 0
missed 0

window O

The exclude modifier excludes all lines of output that contain the input string. In the following output example, all lines

containing the word “input” are excluded:

# show interface xel | exclude input
Interface xel
Scope: both
Hardware is Ethernet, address is 0004.75e6.5393

index 3 metric 1 mtu 1500 <UP,BROADCAST, RUNNING,MULTICAST>

VRF Binding: Not bound

Administrative Group(s): None

DSTE Bandwidth Constraint Mode is MAM

inet6 fe80::204:75ff:fee6:5393/64
output packets 4438, bytes 394940, dropped O
output errors 0, aborted 0, carrier 0, fifo O,
collisions 0

heartbeat O,

window O
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You can specify a regular expression after the exc1ude keyword. This example excludes lines with “output” or “input”:

# show interface xe0 | exclude (in|out)put
Interface xe0
Scope: both
Hardware is Ethernet Current HW addr: 001b.2139.6c4da
Physical:001b.2139.6c4a Logical: (not set)
index 2 metric 1 mtu 1500 duplex-full arp ageing timeout 3000
<UP, BROADCAST, RUNNING, MULTICAST>
VRF Binding: Not bound
Bandwidth 100m
DHCP client is disabled.
inet 10.1.2.173/24 broadcast 10.1.2.255
VRRP Master of : VRRP is not configured on this interface.
inet6 fe80::21b:21ff:fe39:6cda/64
collisions 0

Redirect Modifier

The redirect modifier writes the output into a file. The output is not displayed.

# show cli history | redirect /var/frame.txt
The output redirection token (>) does the same thing:

# show cli history >/var/frame.txt

Last Modifier

The 1ast modifier displays the output of last few number of lines (As per the user input). The last number ranges from
1 to 9999.

For example:

#show running-config | last 10
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String Parameters

The restrictions in Table 6 on page 27 apply for all string parameters used in OcNOS commands, unless some other
restrictions are noted for a particular command.

Table 6: String parameter restrictions

Restriction Description
Input length 1965 characters or less
Restricted special characters “r f S Y7, and f=7

The “|” character is allowed only for the description command in interface
mode.

Command Modes

Commands are grouped into modes arranged in a hierarchy. Each mode has its own set of commands. Table P-7 lists
the command modes common to all protocols.

Table 7: Common command modes

Name Description
Executive Also called view mode, this is the first mode to appear after you start the CLI. It is a base mode from where you
mode can perform basic commands such as show, exit, quit, help, and enable.
Privileged Also called enable mode, in this mode you can run additional basic commands such as debug, write, and
executive show.
mode
Configure Also called configure terminal mode, in this mode you can run configuration commands and go into other
mode modes such as interface, router, route map, key chain, and address family.

Configure mode is single user. Only one user at a time can be in configure mode.
Interface In this mode you can configure protocol-specific settings for a particular interface. Any setting you configure in
mode this mode overrides a setting configured in router mode.
Router This mode is used to configure router-specific settings for a protocol such as BGP or OSPF.
mode
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Command Mode Tree

The diagram below shows the common command mode hierarchy.

Start in
executive
mode

+ enable (password)

Privileged
executive
mode

+ configure terminal

Configure
mode

interface xe0 / \router ospf

Interface Router
mode mode

Figure P-1: Common command modes

To change modes:
1. Enter privileged executive mode by entering enable in Executive mode.

2. Enter configure mode by entering configure terminal in Privileged Executive mode.

The example below shows moving from executive mode to privileged executive mode to configure mode and finally to
router mode:

> enable mypassword

# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
(config)# router ospf

(config-router) #

Note: Each protocol can have modes in addition to the common command modes. See the command reference for
the respective protocol for details.
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Transaction-based Command-line Interface

The OcNOS command line interface is transaction based:

* Any changes done in configure mode are stored in a separate candidate configuration that you can view with the
show transaction current command.

*  When a configuration is complete, apply the candidate configuration to the running configuration with the commi t
command.

+ Ifa commit fails, no configuration is applied as the entire transaction is considered failed. You can continue to
change the candidate configuration and then retry the commi t.

» Discard the candidate configuration with the abort transaction command.
*  Check the last aborted transaction with the show transaction last-aborted command.

*  Multiple configurations cannot be removed with a single commi t . You must remove each configuration followed by
acommit

Note: All commands MUST be executed only in the default CML shell (cm1sh). If you log in as root and start imish,
then the system configurations will go out of sync. The imish shell is not supported and should not be started
manually.
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cHAPTER1 Overview

Source routing is a technique where the sender of a packet can partially or completely specify a route in a network
through which a packet is sent. Segment routing is a form of source routing where nodes and links are represented as
segments. The path that a particular packet needs to traverse is represented by one or more segments. The list of
segments is inserted into the packet itself and each segment in the path represents a particular node or an adjacency
through which the packet needs to pass. The OcNOS implementation of segment routing is based on draft-ietf-spring-
segment-routing-09.

A segment can be any instruction, topological or service based.

A segment can be

* Local to an SR node or global within an SR domain.

* IGP-based forwarding construct

* BGP-based forwarding construct

A segment may be associated with topological instructions.

For example:

» Atopological local segment may instruct the node to forward the packet via specific outgoing interface.
* Atopological global segment may instruct the SR domain to forward the packet via specific path to destination.
A segment may be associated with a service instruction.

» Packet should be processed by a container or Virtual Machine (VM) associated with the segment
They are importantly two kinds of segments.

*  Prefix Segment

It is used to forward the packet along the shortest path to reach the prefix. When the prefix is that of the loopback
interface which identifies the node and it's called a Node Segment. Prefix Segments are global segments and all the
nodes in SR domain has the forwarding entry available for the prefix segment advertised.

* Adjacency Segment

It is used to forward the packet via a specific link to a particular neighbor. It's generally a local segment and only the
node which holds the adjacency has the forwarding entry available for that adjacency.

OcNOS uses prefix segments which forward a packet along the shortest path to reach the prefix. Prefix segments are
global and all the nodes in the segment routing domain advertise the forwarding entry for the prefix segment. When a
prefix is for a loopback interface that identifies a node, it is called a node segment.

Segment routing does not require any additional control plane protocol and is implemented by extending an existing
interior gateway protocol (IGP) such as OSPF and ISIS. Segment routing replaces MPLS control plane protocols such
as LDP or RSVP.

In OcNOS, MPLS clients such as LDP and RSVP create FEC-to-NHLFE and Incoming Label Map (FTN/ILM) entries by
signaling within the MPLS domain. After this, the entries are installed into the MPLS RIB hosted by NSM.

The segment routing framework reuses the existing MPLS framework with OSPF and ISIS which acts as an MPLS
client. OSPF and ISIS with segment routing extensions exchanges the segment information within the segment routing
domain. These segments are converted to MPLS FTN/ILM entries using a library. After this, the entries are installed
into the same MPLS RIB hosted by NSM.

OcNOS supports ISIS and OSPF extensions to achieve segment routing via the MPLS data plane. OcNOS supports
prefix segments and adjacency segments.
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In segment routing, the path states are maintained only at the ingress node and the path to follow is pushed into the
packet itself. The transit and egress nodes do not maintain state for each path traversing through them. The
configuration overhead is less than traditional MPLS.

The major benefits of segment routing are as follows.
1. Simplified

*  When applied to the MPLS data plane, Segment Routing offers the ability to tunnel MPLS services (VPN,
VPLS, and VPWS) from an ingress provider edge to an egress provider edge without any other protocol than
an IGP (ISIS or OSPF).

« Simpler operation without separate protocols for label distribution (for example, no LDP or RSVP)

*  No complex LDP or IGP synchronization to troubleshoot.

2. Ready for SDN

+ Segment Routing is a compelling architecture that supports Software-Defined Network (SDN) and is the
foundation for Application Engineered Routing (AER).

+ |t strikes a balance between network-based distributed intelligence, such as automatic link and node
protection, and controller-based centralized intelligence, such as traffic optimization

3. Scalable
* Avoid thousands of labels in LDP database.
* Avoid thousands of MPLS Traffic Engineering LSPs in the network.
* Avoid thousands of tunnels to configure.

4. Supports Fast Reroute (FRR)

* The traditional LFA and RLFA technologies have topology constraints that mean they are unable to implement
100% fault protection

» Segment routing provides Topology Independent Loop Free Alternate (TI-LFA) as its main solution for FRR.

* In case of link or node failures in a network, MPLS uses the FRR mechanism for convergence

Segment Routing Global Block

The Segment Routing Global Block (SRGB) is a local property of a segment routing node. In the context of MPLS, it is
a set of “local labels” for global segments.

By default, OcNOS uses the same local label range (16000-23999) for all the segment routing nodes for SRGB.

If a node participates in multiple SR domains, there is one SRGB for each SR domain. In SR-MPLS, SRGB is a local
property of a node and identifies the set of local labels reserved for global segments.

In SR-MPLS, using identical SRGBs on all nodes within the SR domain is strongly recommended. Doing so eases
operations and troubleshooting as the same label represents the same global segment at each node.

When SRGB is not configured, the system reserves a default label range.
The SRGB default value is 16000 to 23999. The SRGB can be configured as follows:

Note: Make sure that the labels in the SRGB label range are not used by any other protocols (LDP, RSVP, BGP, static
LSP, ISIS-SR policy, OSPF-SR policy). To check the label ranges configured for each of the protocols use
show mpls label-space 0 and re-configure the SRGB label range with a label range that is available.

SRGB in global mode:

#conf t
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(config) #segment-routing
(config-sr)#global block 30000 50000

SRGB declared in global mode can be used by either ISIS or OSPF if they do not have configured SRGB in their
respective routing process level.
SRGB under ISIS:
(config) #router isis isisl
(config-router)#isis segment-routing global block <16-1048575>
SRGB under OSPF:

(config) #router ospf 1
(config-router) #ospf segment-routing global block <16-1048575>

Segment Identifiers

Segments are identified by a Segment Identifier (SID) which is an unsigned 32-bit integer. Because the MPLS data
plane is used, the segments are identified by a 20-bit integer, leaving the 12 left-most bits of the SID unused. A SID has
an absolute value and index (label) allocated for the segment. Because the SRGB is the same across the entire
domain, all nodes identify the segment with the same absolute value.

Prefix SID Absolute Value

Specify an absolute SID-value for each node to create a specific prefix SID within the configured SRGB range.

When a Prefix-SID is configured as absolute, the same value is used for packet-switching.

(config-if) #prefix-sid absolute <16-1048575>

Prefix SID Index Value

Specify an index SID-index for each node to create a prefix SID based on the lower boundary of the SRGB and the
index.
(config-if) #prefix-sid index <0-1048575>

This index value will be used for calculating absolute MPLS label by adding base value of SRGB. In case of default
SRGB (16000-23999) if index value is 1000, the MPLS label value will (16000 + 1000) = 17000.

Forwarding Example with SIDs

Figure 1-1 shows an example of forwarding a packet using a prefix SID.
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Pkt-1
Pkt for R7
Pkt-3
24067
Pkt-2 Node-SID: 16001 Node-SID: 16002 Node-SID: 16003
16006 16005
Pkt for RT Pkt for R7

Adj-SID: Node-SID: 16007

Node-SID: 16004 Node-SID: 16005 Node-SID: 16006

Figure 1-1: Forwarding example

If ingress node R1 receives packet destined for R7 with no SR label stack in packet header, the packet will get
forwarded to R7 along the IGP shortest-path (R1-R2-R3-R7).

If the packet was received with SR label stack of [16005], R1 inspects the top label which is 16005. 16005 is the
node SID associated with R5 and so this tells R1 to forward the packet along IGP shortest-path to R5 (R1-R2-R5 or
R1-R4-R5). The next hop node (R2 or R4) does the same action as R1. On receiving the packet, R5 inspects the
top label which is 16005 and since it matches its node SID, it pops the top label. There are no more labels in the
stack and R5 forwards the packet to R7 along the IGP shortest-path (R5-R6-R7).

If the packet was received with SR label stack of [16006, 24067], R1 inspects the top label which is 16006 and
because that is the node SID associated with R6, R1 forwards the packet along the IGP shortest-path to R6 (R1-
R2-R3-R6, R1-R2-R5-R6 or R1-R4-R5-R6). R6 inspects the top label which is 16006 and because it matches its
node SID, R6 pops the top label and inspects the next label which is 24067. 24067 is the adjacency SID associated
with R6's adjacency with R7 so this tells R6 to pop the label and forward the packet over its link connected to R7.
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cHarTER2 Configuring ISIS Segment Routing

This chapter shows how to configure segment routing using ISIS. ISIS uses ISIS-TE TLVs to advertise any additional
attributes associated with prefix by adding new TLVs or sub-TLVs to the existing ISIS-TE TLVs.

These segments are converted to MPLS labels and installed in the FTN/ILM and forwarding tables.

Topology

In Figure 2-2:

*  “L1” means ISIS routers in Level-1

*  “L2” means ISIS routers in Level-2

*  “L1/L2” means ISIS routers in both Level-1 and Level-2

You can configure a prefix SID on any router directly attached to that network prefix.

L1/L2 L1/L2
eth4 eth4 ﬁ
eth1 PE3
L1/L2
eth1
eth4 eth4 ﬁ
P2 PE4
L1/L2 L1/L2
Figure 2-2: ISIS Segment Routing Topology
Note:
1. Users must ensure that the prefix SIDs are globally unique.
2. Pure L1 or L2 routers can be used throughout the SR domain.
PE1
PEl#configure terminal Enter configure mode.
PEl (config) #interface 1lo Enter interface mode.
PEl (config-if) #ip address 10.0.1.11/32 |Configure the IP address of the interface.
secondary
PEl (config-if) #ip router isis isisl Make the interface part of the router isis isis isis1 instance.
PEl (config-if) #prefix-sid index 100 Configure prefix sid index value.
PEl (config-if) #exit Exit interface mode.
PEl (config) #commit Commit candidate configuration to the running configuration
PE1l (config) #interface eth?2 Enter interface mode.
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PEl (config-if) #ip address 10.11.1.1/30

Configure the IP address of the interface.

PEl (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

PEl (config-if) #label-switching

Enable label switching.

PE1 (config-if) #commit

Commit candidate configuration to the running configuration

PEl (config-if) #exit

Exit interface mode.

(
(
(
(
(
(

PEl (config) #interface eth3

Enter interface mode.

PEl (config-if) #ip address 10.11.2.2/30

Configure the IP address of the interface.

PEl (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

PEl (config-if) #commit

Commit candidate configuration to the running configuration

PEl (config-if) #exit

Exit interface mode.

(
(
PEl (config-if) #label-switching
(
(
(

PEl (config) #router isis isisl

Set the routing process ID .

PE1l (config-router) #metric-style wide

Configure metric style as wide.

PEl (config-router) #is-type level-1-2

Configure is-type with level-1-2.

PE1l (config-router) #net
49.0000.0100.0000.1011.00

Configure Network entity title (NET).

PEl (config-router) #mpls traffic-eng
level-1

Enable MPLS Traffic Engineering as level-1.

PEl (config-router) #mpls traffic-eng
level-2

Enable MPLS Traffic Engineering as level-2.

PEl (config-router)# dynamic-hostname

Enable dynamic-hostname under ISIS isis1 process.

PEl (config-router)# isis segment-
routing global block 16000 23999

Enable SRGB under ISIS isis1 process.

PEl (config-router) #segment-routing mpls

Enable segment routing under router process.

PEl (config-router) #commit

Commit candidate configuration to the running configuration

PE1 (config-router) fexit

Exit router mode.

P1

Pl#configure terminal

Enter configure mode.

Pl (config) #interface lo

Enter interface mode.

Pl (config-if)#ip address 10.0.1.1/32
secondary

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Configure prefix sid index value.

config-if) #commit

Commit candidate configuration to the running configuration

)

config-if) #prefix-sid index 200
)
)

config-if) #exit

Exit interface mode.

Enter interface mode.

config-if)#ip address 10.11.1.2/30

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

config-if) #label-switching

Enable label switching.

config-if) #commit

Commit candidate configuration to the running configuration

P1(
P1(
P1(
P1(
Pl (config) #interface eth2
P1 (
P1(
P1(
P1 (
P1(

config-if) #fexit

Exit interface mode.
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config) #interface ethl

Enter interface mode.

config-if)#ip address 10.1.2.1/30

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

config-if) #commit

Commit candidate configuration to the running configuration

)
)
config-if) #label-switching
)
)

config-if) #exit

Exit interface mode.

config) #interface eth4

Enter interface mode.

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

)

)
config-if)#label-switching

)

config-if) #exit

Exit interface mode.

config) #router isis isisl

Set the routing process ID .

config-router) #metric-style wide

Configure metric style as wide.

config-router) #is-type level-1-2

Configure is-type with level-1-2.

P1(
P1 (
P1(
P1(
P1 (
P1(
P1(
Pl (config-if)#ip address 10.33.1.2/30
P1(
P1(
P1(
P1(
P1(
P1(
P1(

config-router) #net
49.0000.0100.0000.1001.00

Configure Network entity title (NET).

Pl (config-router) #mpls traffic-eng
level-1

Enable MPLS Traffic Engineering as level-1.

Pl (config-router) #mpls traffic-eng
level-2

Enable MPLS Traffic Engineering as level-2.

Pl (config-router) #dynamic-hostname

Enable dynamic-hostname under ISIS isis1 process.

Pl (config-router)# isis segment-
routing global block 17000 23500

Enable SRGB under ISIS isis1 process.

Pl (config-router) #segment-routing mpls

Enable segment routing under router process.

P1 (config-router) #commit

Commit candidate configuration to the running configuration

Pl (config-router) ffexit

Exit router mode.

P2

P2#configure terminal

Enter configure mode.

P2 (config) #interface 1lo

Enter interface mode.

P2 (config-if) #ip address 10.0.1.2/32
secondary

Configure the IP address of the interface.

P2 (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

P2 (config-if) #prefix-sid index 300 no-
php

Configure prefix sid index value with no php.

P2 (config-if) #commit

Commit candidate configuration to the running configuration

config-if) #fexit

Exit interface mode.

config)#interface eth3

Enter interface mode.

config-if) #ip address 10.1.2.2/30

Configure the IP address of the interface.

Make the interface part of the router isis isis1 instance.

Enable label switching.

P2 (
P2 (
P2 ( )

P2 (config-if)#ip router isis isisl
P2 (config-if) #label-switching

P2 ( )

config-if)#exit

Exit interface mode.

© 2025 IP Infusion Inc. Proprietary

37



Configuring ISIS Segment Routing

config)#interface ethl

Enter interface mode.

config-if)#ip address 10.1.2.2/30

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

config-if) #commit

Commit candidate configuration to the running configuration.

)
)
config-if) #label-switching
)
)

config-if) #exit

Exit interface mode.

config)#interface eth4

Enter interface mode.

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

config-if) #commit

Commit candidate configuration to the running configuration

)

)
config-if)#label-switching

)

)

config-if)#exit

Exit interface mode.

config) #router isis isisl

Set the routing process ID .

config-router) #metric-style wide

Configure metric style as wide.

config-router) #is-type level-1-2

Configure is-type with level-1-2.

P2 (
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (config-if)#ip address 10.44.2.2/30
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (

config-router) #net
49.0000.0100.0000.1002.00

Configure Network entity title (NET).

P2 (config-router) #mpls traffic-eng
level-1

Enable MPLS Traffic Engineering as level-1.

P2 (config-router) #mpls traffic-eng
level-2

Enable MPLS Traffic Engineering as level-2 as well.

P2 (config-router) #dynamic-hostname

Enable dynamic-hostname under ISIS isis1 process.

P2 (config-router) #isis segment-routing
global block 16500 22500

Enable SRGB under ISIS isis1 process.

P2 (config-router) #segment-routing mpls

Enable segment routing under router process.

P2 (config-router) #fcommit

Commit candidate configuration to the running configuration

P2 (config-router) #exit

Exit router mode.

PE3

PE3#configure terminal

Enter configure mode.

PE3 (config) #interface 1lo

Enter interface mode.

PE3 (config-if) #ip address 10.0.1.33/32
secondary

Configure the IP address of the interface.

PE3 (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE3 (config-if) #prefix-sid index 500

Configure prefix sid index value.

PE3 (config-if) #commit

Commit candidate configuration to the running configuration

PE3 (config-if) #exit

Exit interface mode.

Enter interface mode.

PE3 (config-if) #ip address 10.33.44.1/30

Configure the IP address of the interface.

PE3 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE3 (config-if) #label-switching

Enable label switching.

(
(
(
(
PE3 (config) #interface ethl
(
(
(
(

PE3 (config-if) #commit

Commit candidate configuration to the running configuration
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PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #interface ethi4

Enter interface mode.

PE3 (config-if) #ip address 10.33.1.1/30

Configure the IP address of the interface.

PE3 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

PE3 (config-if) #commit

Commit candidate configuration to the running configuration

)
)
PE3 (config-if)#label-switching
)
)

Exit interface mode.

PE3 (config) #router isis isisl

Set the routing process ID .

PE3 (config-router) #metric-style wide

Configure metric style as wide.

(
(
(
(
PE3 (config-if) #exit
(
(
(

PE3 (config-router) #is-type level-1-2

Configure is-type with level-1-2.

PE3 (config-router) #net
49.0000.0100.0000.1033.00

Configure Network entity title (NET).

PE3 (config-router) #mpls traffic-eng
level-1

Enable MPLS Traffic Engineering as level-1.

PE3 (config-router) #mpls traffic-eng
level-2

Enable MPLS Traffic Engineering as level- 2 as well.

PE3 (config-router) #dynamic-hostname

Enable dynamic-hostname under ISIS isis1 process

PE3 (config-router)# isis segment-
routing global block 17500 22000

Enable SRGB under ISIS isis1 process.

PE3 (config-router) #segment-routing mpls

Enable segment routing under router process.

PE3 (config-router) #commit

Commit candidate configuration to the running configuration

PE3 (config-router) fexit

Exit router mode.

PE4

PE4#configure terminal

Enter configure mode.

PE4 (config) #interface 1lo

Enter interface mode.

PE4 (config-if) #ip address 10.0.1.44/32
secondary

Configure the IP address of the interface.

PE4 (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE4 (config-if) #prefix-sid index 600
no-php

Configure prefix sid index value with no php.

PE4 (config-if) fexit

Exit interface mode.

PE4 (config) #fcommit

Commit candidate configuration to the running configuration

PE4 (config) #interface eth4

Enter interface mode.

PE4 (config-if)#ip address 10.44.2.1/30

Configure the IP address of the interface.

Make the interface part of the router isis isis1 instance.

PE4 (config-if) #label-switching

Enable label switching.

PE4 (config-if) #commit

Commit candidate configuration to the running configuration

(
(
(
PE4 (config-if)#ip router isis isisl
(
(
(

PE4 (config-if) #exit

Exit interface mode.

PE4 (config) #interface ethl

Enter interface mode.

PE4 (config-if)#ip address 10.33.44.2/30

Configure the IP address of the interface.

PE4 (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.
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PE4 (config-if) #label-switching Enable label switching.

PE4 (config-if) #commit

Commit candidate configuration to the running configuration

PE4 (config) #router isis isisl

Set the routing process ID .

(
(
PE4 (config-if) #exit Exit interface mode.
(
(

PE4 (config-router) #metric-style wide Configure metric style as wide.

PE4 (config-router) #net
49.0000.0100.0000.1044.00

Configure Network entity title (NET).

PE4 (config-router) #mpls traffic-eng Enable MPLS Traffic Engineering as level-1.
level-1

PE4 (config-router) #mpls traffic-eng Enable MPLS Traffic Engineering as level-2.
level-2

PE4 (config-router) #dynamic-hostname Enable dynamic-hostname under ISIS isis1 process.
PE4 (config-router)# isis segment- Enable SRGB under ISIS isis1 process.

routing global block 18000 23999

PE4 (config-router) #segment-routing mpls |Enable segment routing under router process.

PE4 (config-if) #commit

Commit candidate configuration to the running configuration

PE4 (config-router) #exit Exit router mode.

Note: By default, PHP is enabled, to see all the labels in MPLS forwarding and ILM table we have enabled with non-

php option.

Validation

Validation 1
Verify ISIS neighbor adjacency between routers.

PEl#sh clns neighbors

Total number of L1 adjacencies: 2
Total number of L2 adjacencies: 2
Total number of adjacencies: 4
Tag isisl: VRF : default

System Id Interface SNPA
Pl eth?2 5254.008b.368d
P2 eth3 5254.0098.900b

Pl#show clns neighbors

Total number of L1 adjacencies: 3
Total number of L2 adjacencies: 3
Total number of adjacencies: 6
Tag isisl: VRF : default

System Id Interface SNPA
P2 ethl 5254.00de.ca03
PE1 eth? 5254.0060.8a75

State
Up
Up
Up
Up

State
Up
Up
Up

Holdtime
8

8

23

23

Holdtime
5

5

27

Type
Ll
L2
Ll
L2

Type
Ll
L2
Ll

Protocol
IS-IS
IS-IS
IS-1IS
IS-1IS

Protocol
IS-IS
IS-1IS
IS-1IS
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PE3 ethi

P2#show clns neighbors

Total number of L1 adjacencies:
Total number of L2 adjacencies:
Total number of adjacencies:
default

Tag isisl: VRF
System Id

Pl ethl
PE1 eth3
PE4 eth4

PE3#show clns neighbors

Total number of L1 adjacencies:
Total number of L2 adjacencies:
Total number of adjacencies:
default

Tag isisl: VRF
System Id

PE4 ethl
Pl eth4

PE4#show clns neighbors

Total number of L1 adjacencies:
Total number of L2 adjacencies:
Total number of adjacencies:
default

Tag isisl: VRF
System Id

PE3 ethl
P2 eth4

Interface

Interface

Interface

0085.7e32

3
3

00a6.9153

00ac.d346

00c8.98db

2
2

0007.09e5

000d.673d

2
2

00d0.4baf

0011.6e77

Up
Up
Up

State
Up
Up
Up
Up
Up
Up

State
Up
Up
Up
Up

State
Up
Up
Up
Up

Holdtime
28

28

6

6
6
6

Holdtime
26
26
26
26

Holdtime
8

8

20

20

L2
Ll
L2

Type
Ll
L2
Ll
L2
Ll
L2

Type
Ll
L2
Ll
L2

Type
Ll
L2
Ll
L2

The command output below displays the details of routers configured with segment routing.

Pl#show isis segment-routing capability

Tag isisl Segment-Routing:

Advertisement Router Capability :10.0.1.11

AlgorithmO
SRMS Preference

:0
:0

IS-IS
IS-IS
IS-IS

Protocol
IS-1IS
IS-1IS
IS-IS
IS-IS
IS-IS
IS-IS

Protocol
IS-IS
IS-IS
IS-1IS
IS-1IS

Protocol
IS-IS
IS-IS
IS-1IS
IS-1IS
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Total SID'S Supported :8000

SID Range List Count 01

SID's Range :16000 - 23999
Advertisement Router Capability :10.0.1.1
AlgorithmO :0

SRMS Preference :0

Total SID'S Supported 16501

SID Range List Count :1

SID's Range :17000 - 23500
Advertisement Router Capability :10.0.1.33
AlgorithmO :0

SRMS Preference :0

Total SID'S Supported :4501

SID Range List Count :1

SID's Range :17500 - 22000
Advertisement Router Capability :10.0.1.44
AlgorithmO :0

SRMS Preference :0

Total SID'S Supported :6000

SID Range List Count 01

SID's Range :18000 - 23999
Advertisement Router Capability :10.0.1.2
AlgorithmO :0

SRMS Preference :0

Total SID'S Supported :6001

SID Range List Count :1

SID's Range :16500 - 22500
Validation 3

Verify that segment routing information is present in ISIS database.
Pl#show isis database verbose

Tag isisl: VRF : default

IS-IS Level-1 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
P1.00-00 * 0x00000015 0x0E94 1137 0/0/0

Area Address: 49.0000

NLPID: 0xCC

Hostname: Pl

IP Address: 10.0.1.1

Router ID: 10.0.1.1

Router Cap: 10.0.1.1

SRGB Range: 6501 SRGB Base SID: 17000 1I:1 V:O0
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE3.03
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IPv4 Interface Address: 10.33.1.2
Neighbor IP Address: 10.33.1.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10

System-ID: 0100.0000.1033 LAN Adjacency SID: 24320 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended P1.03
IPv4 Interface Address: 10.11.1.2
Neighbor IP Address: 10.11.1.2
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1011 LAN Adjacency SID: 24321 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended P2.02
IPv4 Interface Address: 10.1.2.1
Neighbor IP Address: 10.1.2.2
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1002 LAN Adjacency SID: 24322 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:0 N:1 P:0 E:0 V:0 L:0
Metric: 10 IP-Extended 10.1.2.0/30
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Metric: 10
Metric: 10
P1.03-00
Metric: 0
Metric: 0
P2.00-00

Area Address:
NLPID:
Hostname:
IP Address:
Router ID:
Router Cap:
SRGB Range:
SR-Algorithm
Algorithm:
Metric: 10
IPv4 Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: O
Metric: 10
IPv4 Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: 0
Metric: 10
IPv4 Interfa

Neighbor IP Address:

IP-Extended
IP-Extended

10.11.1.0/30
10.33.1.0/30

* 0x0000000D 0xBFBA 1133
IS-Extended P1.00
IS-Extended PE1.00

0x00000015 0x70EC 1136
49.0000
0OxCC
P2
10.0.1.2
10.0.1.2
10.0.1.2
6001 SRGB Base SID: 16500 1I:1 Vv:0
0
IS-Extended P2.02

ce Address: 10.1.2.2

10.1.2.2
Bandwidth: 100m
andwidth: 100m
andwidth:
Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m
etric: 10
100.0000.1001 LAN Adjacency SID:

IS-Extended PE1.04

ce Address: 10.11.2.2

10.11.2.1
Bandwidth: 100m
andwidth: 100m
andwidth:
Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m
etric: 10
100.0000.1011 LAN Adjacency SID:

IS-Extended PE4.03
ce Address: 10.44.2.2
10.44.2.1

24320

24321

0/0/0

0/0/0

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0
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Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1044 LAN Adjacency SID: 24322
Metric: 10 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:0 N:1 P:1 E:0 V:0 L:O
Metric: 10 IP-Extended 10.1.2.0/30
Metric: 10 IP-Extended 10.1.24.0/24
Metric: 10 IP-Extended 10.11.2.0/30
Metric: 10 IP-Extended 10.44.2.0/30
P2.02-00 0x0000000D 0x8603 1132
Metric: 0 IS-Extended P2.00
Metric: 0 IS-Extended P1.00
PE1.00-00 0x00000013 0xE7ES5 1136
Area Address: 49.0000
NLPID: 0xCcC
Hostname: PE1
IP Address: 10.0.1.11
Router 1ID: 10.0.1.11
Router Cap: 10.0.1.11
SRGB Range: 8000 SRGB Base SID: 16000 I:1 Vv:O0
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE1.04
IPv4 Interface Address: 10.11.2.1
Neighbor IP Address: 10.11.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1002 LAN Adjacency SID: 26241
Metric: 10 IS-Extended P1.03

IPv4 Interface Address: 10

L11.1.1

F:0 B:0 V:1 L:1 S:0 P:0

0/0/0

0/0/0

F:0 B:0 V:1 L:1 S:0 P:0
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Neighbor IP Address: 10.11.1.2

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: O

Metric: 10
Prefix-SID:
Metric: 10
Metric: 10
PE1.04-00
Metric: 0
Metric: 0
PE3.00-00
Area Address:
NLPID:
Hostname:
IP Address:
Router 1ID:
Router Cap:
SRGB Range:
SR-Algorithm
Algorithm:
Metric: 10

IPv4 Interfa

Bandwidth: 100m
andwidth: 100m
andwidth:

Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m

etric: 10
100.0000.1001 LAN Adjacency SID: 26240 F:0 B:0 V:1 L:1 S:0 P:0
IP-Extended 10.0.1.11/32
index 100 R:0 N:1 P:0 E:0 V:0 L:O
IP-Extended 10.11.1.0/30
IP-Extended 10.11.2.0/30
0x0000000D 0x9BCC 1132 0/0/0
IS-Extended PE1.00
IS-Extended P2.00
0x00000013 0x476C 1136 0/0/0
49.0000
0xCcC
PE3
10.0.1.33
10.0.1.33
10.0.1.33
4501 SRGB Base SID: 17500 1I:1 V:O0
0
IS-Extended PE3.02
ce Address: 10.33.44.1

Neighbor IP Address: 10.33.44.1

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: 0
Metric: 10
IPv4 Interfa

Bandwidth: 100m
andwidth: 100m
andwidth:

Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m

etric: 10

100.0000.1044 LAN Adjacency SID: 24960 F:0 B:0 V:1 L:1 S:0 P:0
IS-Extended PE3.03

ce Address: 10.33.1.1

Neighbor IP Address: 10.33.1.1
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Maximum Link Bandwidth: 100m

Reservable Bandwidth: 100m

Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10

System-ID: 0100.0000.1001 LAN Adjacency SID: 24961 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IP-Extended 10.0.1.33/32
Prefix-SID: index 500 R:0 N:1 P:0 E:0 V:0 L:O
Metric: 10 IP-Extended 10.33.44.0/30
Metric: 10 IP-Extended 10.33.1.0/30
Metric: 10 IP-Extended 10.1.45.0/24
PE3.02-00 0x0000000C 0xFAE9 1132 0/0/0
Metric: 0 IS-Extended PE3.00
Metric: 0 IS-Extended PE4.00
PE3.03-00 0x0000000D 0xB075 1132 0/0/0
Metric: 0 IS-Extended PE3.00
Metric: 0 IS-Extended P1.00
PE4.00-00 0x00000012 0xD15B 1136 0/0/0
Area Address: 49.0000
NLPID: 0xCC
Hostname: PE4
IP Address: 10.0.1.44
Router ID: 10.0.1.44
Router Cap: 10.0.1.44
SRGB Range: 6000 SRGB Base SID: 18000 1I:1 V:O0
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE3.02
IPv4 Interface Address: 10.33.44.2
Neighbor IP Address: 10.33.44.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1033 LAN Adjacency SID: 25600 F:0 B:0 V:1 L:1 S:0 P:0
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Metric: 10

IS-Extended PE4.

IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10

Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

andwidth:

andwidth:
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

100m

at
at
at
at
at
at
at
at

.44.2.1

10.44.2.1

Om

priority
priority
priority
priority
priority
priority
priority
priority

03

~N o U W DN B O

100m
100m
100m
100m
100m
100m
100m
100m

TE-Default Metric: 10

System-ID: 0100.0000.1002 LAN Adjacency SID:

Metric: 10 IP-Extended 10.0.1.44/32
Prefix-SID: index 600 R:0 N:1 P:1 E:0 V:0 L:O

Metric: 10 IP-Extended 10.33.44.0/30

Metric: 10 IP-Extended 10.44.2.0/30

Metric: 10 IP-Extended 10.1.36.0/24
PE4.03-00 0x0000000C 0xD72C

Metric: 0 IS-Extended PE4.00

Metric: 0 IS-Extended P2.00

IS-IS Level-2 Link State Database:

LSPID LSP Seg Num LSP Checksum
P1.00-00 * 0x0000001F 0xBE3D

Area Address: 49.0000

NLPID: 0xCcC

Hostname: Pl

IP Address: 10.0.1.1

Router ID: 10.0.1.1

Router Cap: 10.0.1.1

25601

1132

LSP Holdtime
1148

SRGB Range: 6501 SRGB Base SID: 17000 1I:1 V:O0

SR-Algorithm:
Algorithm: O

Metric: 10 IS-Extended PE3.03

IPv4 Interface Address: 10.33.1.2

Neighbor IP Address: 10.33.1.1

Maximum Link Bandwidth: 100m

Reservable Bandwidth: 100m

Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m

F:0 B:0 V:1 L:1 S:0 P:0

0/0/0

ATT/P/OL
0/0/0
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Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
100.0000.1033 LAN Adjacency SID:

System-ID: 0
Metric: 10
IPv4 Interfa

IS-Extended P1
ce Address: 10.11.1.2

Neighbor IP Address: 10.11.1.2

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth: 100m
andwidth: 100m
andwidth:

Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority

TE-Default Metric: 10
100.0000.1011 LAN Adjacency SID:

System-ID: O
Metric: 10
IPv4 Interfa

IS-Extended P2
ce Address: 10.1.2.1

Neighbor IP Address: 10.1.2.2

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth: 100m
andwidth: 100m
andwidth:

Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority
Bandwidth at priority

TE-Default Metric: 10
100.0000.1002 LAN Adjacency SID:

System-ID: 0

Metric: 10

Prefix-SID:
Metric: 10
Metric: 10
Metric: 10
Metric: 20

Prefix-SID:
Metric: 20

Prefix-SID:
Metric: 20
Metric: 20
Metric: 20
Metric: 20
Metric: 20
Metric: 20

IP-Extended 10
index 200 R:0 N:1 P:0
IP-Extended 10

IP-Extended 10.

IP-Extended 10

IP-Extended 10.

index 300 R:1 N:0 P:1

IP-Extended 10.

index 500 R:1 N:0 P:0

IP-Extended 10.

IP-Extended 10
IP-Extended 10
IP-Extended 10

IP-Extended 10.

IP-Extended 10

.03

100m
100m
100m
100m
100m
100m
100m
100m

~ o U W NP O

.02

100m
100m
100m
100m
100m
100m
100m
100m

o U W N RO

.0.1.1/32

E:0 V:0 L:
.1.2.0/30

11.1.0/30
.33.1.0/30
0.1.2/32

E:0 V:0 L:
0.1.33/32
E:0 V:0 L:
1.24.0/24
.1.45.0/24
.11.2.0/30
.33.44.0/30
44.2.0/30
.0.1.11/32

0

0

0

24320

24321

24322

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0
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Prefix-SID:

Metric: 30
Prefix-SID:
Metric: 30
P1.03-00
Metric: 0
Metric: 0
P2.00-00

Area Address:
NLPID:
Hostname:
IP Address:
Router ID:
Router Cap:
SRGB Range:
SR-Algorithm
Algorithm:
Metric: 10
IPv4 Interfa

index 100 R:1 N:0 P:0 E:0 V:0 L:O
IP-Extended 10.0.1.44/32
index 600 R:1 N:0 P:1 E:0 V:0 L:O
IP-Extended 10.1.36.0/24
* 0x0000000C 0xC1B9 1133 0/0/0
IS-Extended P1.00
IS-Extended PE1.00
0x00000020 0xBOEE 1147 0/0/0
49.0000
0xCC
P2
10.0.1.2
10.0.1.2
10.0.1.2
6001 SRGB Base SID: 16500 1I:1 V:O0
0
IS-Extended P2.02
ce Address: 10.1.2.2

Neighbor IP Address: 10.1.2.2

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: 0
Metric: 10
IPv4 Interfa

Bandwidth: 100m
andwidth: 100m
andwidth:

Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m

etric: 10

100.0000.1001 LAN Adjacency SID: 24320 F:0 B:0 Vv:1 L:1 S:0 P:0
IS-Extended PE1.04

ce Address: 10.11.2.2

Neighbor IP Address: 10.11.2.1

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: O
Metric: 10

Bandwidth: 100m
andwidth: 100m
andwidth:

Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m

etric: 10
100.0000.1011 LAN Adjacency SID: 24321 F:0 B:0 V:1 L:1 S:0 P:0
IS-Extended PE4.03
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IPv4 Interface Address: 10.44.2.2
Neighbor IP Address: 10.44.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10
System-ID: 0100.0000.1044 LAN Adjacency SID: 24322 F:0 B:0 V:1 L:1 S:0 P:0

Metric: 10 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:0 N:1 P:1 E:0 V:0 L:O

Metric: 10 IP-Extended 10.1.2.0/30

Metric: 10 IP-Extended 10.1.24.0/24

Metric: 10 IP-Extended 10.11.2.0/30

Metric: 10 IP-Extended 10.44.2.0/30

Metric: 20 IP-Extended 10.0.1.11/32
Prefix-SID: index 100 R:1 N:0 P:0 E:0 V:0 L:O

Metric: 20 IP-Extended 10.0.1.44/32
Prefix-SID: index 600 R:1 N:0 P:1 E:0 V:0 L:0

Metric: 20 IP-Extended 10.1.36.0/24

Metric: 20 IP-Extended 10.11.1.0/30

Metric: 20 IP-Extended 10.33.44.0/30

Metric: 20 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:1 N:0 P:0 E:0 V:0 L:O

Metric: 30 IP-Extended 10.0.1.33/32
Prefix-SID: index 500 R:1 N:0 P:0 E:0 V:0 L:O

Metric: 30 IP-Extended 10.1.45.0/24

Metric: 20 IP-Extended 10.33.1.0/30

P2.02-00 0x0000000C 0x8802 1132 0/0/0
Metric: 0 IS-Extended P2.00
Metric: 0 IS-Extended P1.00
PE1.00-00 0x0000001E 0xD679 1147 0/0/0

Area Address: 49.0000

NLPID: 0xCC

Hostname: PE1

IP Address: 10.0.1.11

Router ID: 10.0.1.11

Router Cap: 10.0.1.11

SRGB Range: 8000 SRGB Base SID: 16000 1I:1 V:O0
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE1.04
IPv4 Interface Address: 10.11.2.1
Neighbor IP Address: 10.11.2.1
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Maximum Link Bandwidth:
Reservable Bandwidth:

100m
100m

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default M
System-1ID:

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

etric: 10

at
at
at
at
at
at
at
at

0100.0000.1002

priority
priority
priority
priority
priority
priority
priority
priority

100m
100m
100m
100m
100m
100m
100m
100m

~ o U W NP O

LAN Adjacency SID:

Metric:

IPv4 Interface Address:
Neighbor IP Address:
Maximum Link Bandwidth:
Reservable Bandwidth:

10

IS-Extended P1.03

10.11.1.2
100m
100m

Unreserved Bandwidth:

10.11.1.1

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default M
0100.0000.1001

Bandwidth at priority

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

etric: 10

at
at
at
at
at
at
at

priority
priority
priority
priority
priority
priority
priority

100m
100m
100m
100m
100m
100m
100m
100m

o U W N RO

LAN Adjacency SID:

System-ID:
Metric: 10
Prefix-SID:
Metric: 10
Metric: 10
Metric: 20
Prefix-SID:
Metric: 20
Metric: 20
Metric: 20
Prefix-SID:
Metric: 30
Prefix-SID:
Metric: 30
Prefix-SID:
Metric: 20
Metric: 30
Metric: 30
Metric: 30
Metric: 20
PE1.04-00
Metric: 0

index

index

index

index

index

IP-Extended 10.
100 R:0 N:1 P:0
IP-Extended 10.
IP-Extended 10.
IP-Extended 10.
200 R:1 N:0 P:0
IP-Extended 10.
IP-Extended 10.
IP-Extended 10.
300 R:1 N:0 P:1
IP-Extended 10.
500 R:1 N:0 P:0
IP-Extended 10.
600 R:1 N:0 P:1
IP-Extended 10.
IP-Extended 10.
IP-Extended 10
IP-Extended 10.
IP-Extended 10.
0x0000000B 0x9
IS-Extended PE1l

0.1.11/32
E:0 V:0 L:
11.1.0/30
11.2.0/30
0.1.1/32

E:0 V:0 L:
1.2.0/30

33.1.0/30
0.1.2/32

V:0 L:
.33/32
V:0 L:
.44/32
:0 V:0 L:
.24.0/24
.36.0/24

R o R o R

R = M oMo ™

.1.45.0/24

33.44.0/30
44.2.0/30
FCA

.00

0

0

0

0

0

26241

26240

1132

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0

0/0/0
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Metric: 10 IP-Extended 10.0.1.33/32
Prefix-SID: index 500 R:0 N:1 P:0 E:0 V:0 L:O
Metric: 10 IP-Extended 10.33.44.0/30
Metric: 10 IP-Extended 10.33.1.0/30
Metric: 10 IP-Extended 10.1.45.0/24
Metric: 20 IP-Extended 10.0.1.1/32

Prefix-SID:

index 200 R:1 N:0 P:0 E:0 V:0 L:0O

Metric: 0 IS-Extended P2.00
PE3.00-00 0x0000001E O0xFAAF 1147 0/0/0
Area Address: 49.0000
NLPID: 0xCC
Hostname: PE3
IP Address: 10.0.1.33
Router ID: 10.0.1.33
Router Cap: 10.0.1.33
SRGB Range: 4501 SRGB Base SID: 17500 1I:1 V:O0
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE3.02
IPv4 Interface Address: 10.33.44.1
Neighbor IP Address: 10.33.44.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1044 LAN Adjacency SID: 24960 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE3.03
IPv4 Interface Address: 10.33.1.1
Neighbor IP Address: 10.33.1.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1001 LAN Adjacency SID: 24961 F:0 B:0 V:1 L:1 S:0 P:0
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Metric: 30 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:1 N:0 P:1 E:0 V:0 L:O0
Metric: 30 IP-Extended 10.0.1.11/32
Prefix-SID: index 100 R:1 N:0 P:0 E:0 V:0 L:O
Metric: 20 IP-Extended 10.0.1.44/32
Prefix-SID: index 600 R:1 N:0 P:1 E:0 V:0 L:0
Metric: 20 IP-Extended 10.1.2.0/30
Metric: 30 IP-Extended 10.1.24.0/24
Metric: 20 IP-Extended 10.1.36.0/24
Metric: 20 IP-Extended 10.11.1.0/30
Metric: 30 IP-Extended 10.11.2.0/30
Metric: 20 IP-Extended 10.44.2.0/30
PE3.02-00 0x0000000B 0xFCES 1132 0/0/0
Metric: 0 IS-Extended PE3.00
Metric: 0 IS-Extended PE4.00
PE3.03-00 0x0000000C 0xB274 1132 0/0/0
Metric: 0 IS-Extended PE3.00
Metric: 0 IS-Extended P1.00
PE4.00-00 0x0000001F 0x7C42 1147 0/0/0
Area Address: 49.0000
NLPID: 0xCcC
Hostname: PE4
IP Address: 10.0.1.44
Router ID: 10.0.1.44
Router Cap: 10.0.1.44

SRGB Range: 6000 SRGB Base SID: 18000 1I:1 V:O0
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE3.02
IPv4 Interface Address: 10.33.44.2
Neighbor IP Address: 10.33.44.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10

System-ID: 0100.0000.1033 LAN Adjacency SID: 25600 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE4.03

IPv4 Interface Address: 10.44.2.1

Neighbor IP Address: 10.44.2.1

Maximum Link Bandwidth: 100m

Reservable Bandwidth: 100m

Unreserved Bandwidth:

© 2025 IP Infusion Inc. Proprietary 54



Configuring ISIS Segment Routing

TE-Default Metric:
System-ID:
Metric:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

10

Prefix-SID:

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
10

at
at
at
at
at
at
at
at

0100.0000.1002

priority
priority
priority
priority
priority
priority
priority
priority

LAN Adj

IP-Extended 10.
index 600 R:0 N:1 P:1

100m
100m
100m
100m
100m
100m
100m
100m

~N o U W DN B O

acency SID:
0.1.44/32
E:0 V:0 L:0

Metric: 10 IP-Extended 10.33.44.0/30
Metric: 10 IP-Extended 10.44.2.0/30
Metric: 10 IP-Extended 10.1.36.0/24
Metric: 20 IP-Extended 10.0.1.33/32
Prefix-SID: index 500 R:1 N:0 P:0 E:0 V:0 L:O
Metric: 20 IP-Extended 10.1.45.0/24
Metric: 20 IP-Extended 10.33.1.0/30
Metric: 30 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:1 N:0 P:0 E:0 V:0 L:O
Metric: 20 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:1 N:0 P:1 E:0 V:0 L:O
Metric: 30 IP-Extended 10.0.1.11/32
Prefix-SID: index 100 R:1 N:0 P:0 E:0 V:0 L:O0
Metric: 20 IP-Extended 10.1.2.0/30
Metric: 20 IP-Extended 10.1.24.0/24
Metric: 30 IP-Extended 10.11.1.0/30
Metric: 20 IP-Extended 10.11.2.0/30
PE4.03-00 0x0000000B 0xD92B
Metric: 0 IS-Extended PE4.00
Metric: 0 IS-Extended P2.00
Validation 4

25601

1132

F:0 B:0 V:1 L:1 S:0 P:0

0/0/0

Verify that segment routing is enabled and that prefix SIDs are announced to other routers.

Verify that prefix SIDs are installed as labels in MPLS forwarding table. Verify the same in FTN and ILM tables.

Pl#show mpls forwarding-table

I

i - SR-ISIS FTN,

P - SR Policy FTN,

IGP-Shortcut,

Pri

Yes

Yes

Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTIN, K - CLI FTN, t - tunnel,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN,
U - unknown FTN, O - SR-OSPF FTN,
Code FEC FTN-ID Nhlfe-ID Tunnel-id
Out-Intf ELC Nexthop
i> 10.0.1.2/32 1 4 0
ethl No 10.1.2.2
i> 10.0.1.11/32 3 2 0
eth?2 No 10.11.1.1

k - SR-CLI FTN

LSP-Type
LSP DEFAULT

LSP DEFAULT

Out-Label

16800

3
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i> 10.0.1.33/32 2 1 0 Yes  LSP DEFAULT 3
ethi4 No 10.33.1.1

i> 10.0.1.44/32 4 5 0 Yes LSP_DEFAULT 17100
ethl No 10.1.2.2

In the forwarding tables above, the configured prefix SIDs are in the Out-Label column
which is expected and is global across the topology. The swap happens in between nodes
with this prefix SID and there is no local labelling.

Also verify the ILM and FTN tables.

Pl#show mpls ilm-table

Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP
B -BGP , K- CLI , V- LDP VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown
Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF
Nexthop LSP-Type
i> 10.33.1.1/32 18 24320 3 N/A eth4
10.33.1.1 LSP DEFAULT
i> 10.0.1.2/32 21 17300 16800 N/A ethl
10.1.2.2 LSP DEFAULT
i> 10.0.1.1/32 17 17200 Nolabel N/A N/A
127.0.0.1 LSP DEFAULT
i> 10.0.1.11/32 23 17100 3 N/A eth2
10.11.1.1 LSP DEFAULT
i> 10.0.1.33/32 22 17500 3 N/A eth4
10.33.1.1 LSP DEFAULT
i> 10.0.1.44/32 24 17600 17100 N/A ethl
10.1.2.2 LSP DEFAULT
i> 10.11.1.1/32 19 24321 3 N/A eth2
10.11.1.1 LSP_DEFAULT
i> 10.1.2.2/32 20 24322 3 N/A ethl
10.1.2.2 LSP DEFAULT

Pl#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.2/32, id: 1, row status: Active

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming
DSCP: none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 4
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 4, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
16800

Nexthop addr: 10.1.2.2 cross connect ix: 6, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 3, row status: Active

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming
DSCP: none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
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Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 2, row status: Active

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming
DSCP: none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 4, row status: Active

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming
DSCP: none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 5
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 5, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
17100

Nexthop addr: 10.1.2.2 cross connect ix: 7, op code: Push

Pl#show mpls in-segment-table
Owner: ISIS-SR, # of pops: 1, fec: 10.33.1.1/32, ILM-ID: 18
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 24320 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 21
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 6, in intf: - in label: 17300 out-segment ix: 4
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 4, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
16800

Nexthop addr: 10.1.2.2 cross connect ix: 6, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.1/32, ILM-ID: 17
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 17200 out-segment ix: 0
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Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 1, op code: Pop

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 23
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 3, in intf: - in label: 17100 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 22
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 17500 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.44/32, ILM-ID: 24
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 7, in intf: - in label: 17600 out-segment ix: 5
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 5, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
17100

Nexthop addr: 10.1.2.2 cross connect ix: 7, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.11.1.1/32, ILM-ID: 19
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 3, in intf: - in label: 24321 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.1.2.2/32, ILM-ID: 20
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 5, in intf: - in label: 24322 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Swap

Pl#show mpls out-segment-table
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3

Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Push

TX bytes:0, pkts:0, error pkts:0, discard pkts:0
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Out-segment with ix: 4, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
16800

Nexthop addr: 10.1.2.2 cross connect ix: 6, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Push

TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 5, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
17100

Nexthop addr: 10.1.2.2 cross connect ix: 7, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Push

TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Segment Routing Ping and Traceroute

Segment Routing Ping

The MPLS LSP ping feature is used to check the connectivity between ingress and egress of LSP. MPLS LSP ping
uses MPLS echo request and reply messages, similar to Internet Control Message Protocol (ICMP) echo request and
reply messages, to validate an LSP.

Segment routing ping is an extension of the MPLS LSP ping to perform the connectivity verification on the segment
routing control plane.

Segment Routing ping can use either generic FEC type or SR control-plane FEC type (ISIS-SR or OSPF-SR)

Segment Routing Trace

The MPLS LSP traceroute is used to isolate the failure point of an LSP. It is used for hop-by-hop fault locali-zation and
path tracing. The MPLS LSP traceroute feature relies on the expiration of the Time to Live (TTL) value of the packet
that carries the echo request.

Similar to segment routing ping, you can initiate the segment routing traceroute operation only when Segment Routing
control plane is available at the originator

Segment Routing traceroute can use either generic FEC type or SR control-plane FEC type (OSPF-SR or ISIS-SR).
See Figure 2-2.
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Validation

These examples show how to use segment routing ping to test the connectivity of a segment routing control plane and
segment routing trace to trace LSP of specified Prefix SID.

Ping with other options.

Detail

PEl#ping mpls isis-sr ipv4 10.0.1.33/32 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!''" - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV, 'N' - LBL Mapping Err, 'D'
- DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched), 'B' - IP Forwarded, 'F' No FEC
Found, 'f' - FEC Mismatch, 'P' - Protocol Error, 'X' - Unknown code,

'Z'" - Reverse FEC Validation Failed Type 'Ctrl+C' to abort

I'seq_num =110.33.1.1 241 ms

I'seq_num =2 10.33.1.1 1.06 ms
I'seq_num =310.33.1.1 1.11 ms
I'seq_num =4 10.33.1.1 1.67 ms
I'seq_num =5 10.33.1.1 1.07 ms

Success Rate is 100.00 percent (5/5) round-trip min/avg/max = 1.06/1.74/2.41

Destination

PEl#ping mpls isis-sr ipv4 10.0.1.33/32 destination 127.1.0.1 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV, 'N' - LBL Mapping Err, 'D'
- DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched), 'B' - IP Forwarded, 'F' No FEC
Found, 'f' - FEC Mismatch, 'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed Type 'Ctrl+C' to abort

I'seq_num =1 10.33.1.1 1.60 ms

I'seq_num =2 10.33.1.1 1.22 ms
I'seq_num =3 10.33.1.1 1.37 ms
I'seq_num =4 10.33.1.1 1.38 ms
I'seq_num =5 10.33.1.1 1.52 ms

Success Rate is 100.00 percent (5/5) round-trip min/avg/max = 1.22/1.41/1.60

Source

PEl#ping mpls isis-sr ipv4 10.0.1.33/32 destination 127.1.0.1 source 10.0.1.11 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:
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'!'" - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV, 'N' - LBL Mapping Err, 'D'
- DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched), 'B' - IP Forwarded, 'F' No FEC
Found, 'f' - FEC Mismatch, 'P' - Protocol Error, 'X' - Unknown code,

'Z'" - Reverse FEC Validation Failed Type 'Ctrl+C' to abort

! seq num = 1 10.33.1.1 1.97 ms

! seq num = 2 10.33.1.1 1.26 ms

! seq num = 3 10.33.1.1 1.50 ms

! seq num = 4 10.33.1.1 1.46 ms

! seq num = 5 10.33.1.1 1.35 ms

Success Rate is 100.00 percent (5/5) round-trip min/avg/max = 1.26/1.62/1.97

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 ?
destination Destination

detail detailed output

flags Validate Fec

force-explicit-null Force Explicit NULL label
interval Interval

repeat Count

reply-mode Reply-mode

source source

timeout Timeout of ping

ttl Time-to-live

<cr>

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 flags ?
destination Destination

detail detailed output

force-explicit-null Force Explicit NULL label
interval Interval

repeat Count

reply-mode Reply-mode

source source

timeout Timeout of ping

ttl Time-to-live

<Cr>

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 flags de?
destination Destination

detail detailed output

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 flags detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds
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Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

‘P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

I'seq_num =110.33.1.1 1.76 ms
I'seq_num =2 10.33.1.1 1.20 ms
I'seq_num =3 10.33.1.1 1.32 ms
I'seq_num =4 10.33.1.1 1.06 ms
I'seq_num =5 10.33.1.1 1.23 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 1.06/1.41/1.76

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 timeout 500 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 500 seconds

Codes:

‘I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

‘U’ - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

I'seq_num =110.33.1.1 2.12 ms
I'seq_num =2 10.33.1.1 1.41 ms
I'seq_num =3 10.33.1.1 1.55 ms
I'seq_num =4 10.33.1.1 1.60 ms
I'seq_num =510.33.1.1 1.37 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 1.37/1.75/2.12

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 repeat 10 detail
Sending 10 MPLS Echos to 10.0.1.33, timeout is 5 seconds
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Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

‘P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

I'seq_num =1 10.33.1.1 246 ms
I'seq_num =2 10.33.1.1 1.73 ms
I'seq_num =3 10.33.1.1 1.61 ms
I'seq_num =4 10.33.1.1 1.74 ms
I'seq_num =5 10.33.1.1 1.98 ms
I'seq_num =6 10.33.1.1 1.59 ms
I'seq_num =7 10.33.1.1 1.75 ms
I'seq_num = 8 10.33.1.1 2.07 ms
I'seq_num =9 10.33.1.1 1.83 ms
I'seq_num = 10 10.33.1.1 1.82 ms

Success Rate is 100.00 percent (10/10)
round-trip min/avg/max = 1.59/2.02/2.46

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 interval 10000 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

I'seq_num =110.33.1.1 1.81 ms
I'seq_num =2 10.33.1.1 2.02 ms
I'seq_num =3 10.33.1.1 1.90 ms
I'seq_num =4 10.33.1.1 1.83 ms
I'seq_num =5 10.33.1.1 6.84 ms
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Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 1.81/4.32/6.84

PE1#ping mpls isis-sr ipv4 10.0.1.33/32 ttl 225 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

‘X' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N’ - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

I'seq_num =110.33.1.1 2.21 ms
I'seq_num =2 10.33.1.1 1.50 ms
I'seq_num =3 10.33.1.1 1.34 ms
I'seq_num =4 10.33.1.1 1.61 ms
I'seq_num =5 10.33.1.1 1.36 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 1.34/1.78/2.21

PE1#trace mpls isis-sr ipv4 10.0.1.33/32 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort
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0 10.11.1.1 [Labels: 17500]
R 110.11.1.2 [Labels: ] 2.00 ms
121033.1.1231ms

PE1#trace mpils isis-sr ipv4 10.0.1.33/32 destination 127.1.0.1 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

‘U’ - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 17500]
R110.11.1.2 [Labels: ] 1.22 ms
121033.1.11.61ms

PE1#trace mpls isis-sripv4 10.0.1.33/32 destination 127.1.0.1 source 10.0.1.11 detail

Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N’ - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort
0 10.11.1.1 [Labels: 17500]

R110.11.1.2 [Labels: ] 1.26 ms
1210.33.1.1 1.74 ms

PE1#trace mpls isis-sr ipv4 10.0.1.33/32 flags detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:
‘I' - Success, 'Q' - request not sent, '." - timeout,
'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
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‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 17500]
R 110.11.1.2 [Labels: ] 0.98 ms
1210.33.1.11.35ms

PE1#trace mpls isis-sr ipv4 10.0.1.33/32 reply-mode 2 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

‘U’ - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 17500]
R110.11.1.2 [Labels: ] 1.34 ms
1210.33.1.11.87 ms

PE1#trace mpls isis-sr ipv4 10.0.1.33/32 repeat 10 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'I' - Success, 'Q' - request not sent, "' - timeout,

‘X' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N’ - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort
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0 10.11.1.1 [Labels: 17500]
R110.11.1.2 [Labels: ] 1.22 ms
121033.1.11.73 ms

PE1#trace mpls isis-sr ipv4 10.0.1.33/32 interval 1000 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

‘I' - Success, 'Q' - request not sent, "' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
‘N' - LBL Mapping Err, ‘D' - DS Mismatch,

'U' - Unknown Interface, 'R’ - Transit (LBL Switched),

'‘B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,

'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 17500]
R110.11.1.2 [Labels: ] 1.04 ms
1210.33.1.11.83 ms
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cHarTER 3 Flex Algorithm for ISIS

Overview

Flexible Algorithms (Flex-Algo) is a cutting-edge enhancement within Segment Routing (SR) technology, enabling
customize path computation within IGP protocols like IS-IS. This feature supports diverse traffic engineering needs,
such as low latency or bandwidth optimization, without external controllers. Flex-Algo creates logical routing planes
within an IGP, enabling constrained traffic paths tailored to application-specific requirements. This makes it a key
component in networks supporting modern services, including 5G.

Note: Currently, OcNOS supports this feature for IS-IS as the IGP.

The Need for ISIS Flexible Algorithms

Traditional IGPs, using Shortest Path First (SPF) computations, limit flexibility by routing traffic solely based on link
costs. This results in static traffic patterns, leading to underutilization of network resources and an inability to meet
specific requirements, such as latency minimization or link exclusion.

While solutions like MPLS-TE addressed these challenges, they introduced complexity, scalability issues, and
increased operational overhead. Flex-Algo simplifies traffic engineering by allowing operators to define routing rules
directly within the IGP. This enables efficient handling of traffic for diverse applications, particularly in the 5G era, where
flexibility is crucial.

Feature Characteristics

Flex-Algo Definition

Flex-Algo allows the creation of up to 128 unique algorithms, each operating independently. Key parameters defining a
Flex-Algo include:

Path Computation Method:

+ Standard SPF: Uses the Dijkstra algorithm for shortest path computation and allows policy-driven
modifications.

»  Strict SPF: Similar to Standard SPF but restricts policy-based adjustments.
Routing Metrics:
* IGP Metric: Based on traditional link costs as defined in the IGP.
« Traffic Engineering (TE) Metric: Optimizes paths using TE attributes like bandwidth and utilization.
« Link Delay: Routes traffic based on the lowest unidirectional delay.
Priority Levels:
» Algorithms are processed based on their priority value.

* In cases of identical priority, the System-ID acts as a tiebreaker, with the advertisement having the highest
System-ID selected.

Link Affinity Constraints:

Defines constraints for path computation, using affinity attributes configured as Administrative Groups (AG) or
Extended Administrative Groups (EAG):

* Forward EAG Exclude Any: Excludes links with any matching affinity bits.
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*  Forward EAG Include Any: Includes links with at least one matching affinity bit.
* Forward EAG Include All: Includes links only if all specified affinity bits match.

* Reverse EAG Exclude Any: Excludes links from reverse path computation if any matching affinity bits are
found.

* Reverse EAG Include Any: Includes links if at least one affinity bit matches.
* Reverse EAG Include All: Includes links only if all affinity bits match.
Delay Constraints:

Routes traffic over low-delay links using metrics collected via protocols like TWAMP, optimizing latency-sensitive
applications.

Participation in a Flexible Algorithm

Flex-Algo Support Advertisement

Routers advertise support for specific Flex-Algos using IGP. Algorithm values (128-255) are tightly coupled with Prefix-
SIDs, enabling algorithm-specific forwarding. Operators configure routers to participate in algorithms based on network
requirements.

Flex-Algo Definition Advertisement

To ensure loop-free forwarding, routers in the network must share a consistent algorithm definition. Routers advertise
these definitions, including metrics and affinity constraints, using a priority mechanism. Recommendations include:

At least one router per area must advertise the algorithm definition. Configuring two routers ensures redundancy.

Without a valid algorithm definition advertisement, Flex-Algo cannot function.

Flex-Algo Prefix-SID Advertisement

Routers participating in a Flex-Algo advertise MPLS-labeled paths associated with the algorithm's Prefix-SID. Prefix-
SIDs are specific to the algorithm and enable algorithm-driven forwarding. Rules include:

« Only prefixes associated with an algorithm-specific Prefix-SID are included in the forwarding table.
« Prefix-SIDs and prefixes can be leaked between areas but are limited to reachable Layer 1 or Layer 2 routers.

Path Calculation and Forwarding Entries
Path Calculation:
* Nodes not supporting the algorithm are excluded.
» Links with excluded affinities are pruned from the topology.
*  Only links advertising the algorithm’s required metric are considered.
Forwarding Entries:
» Paths must be installed using the Prefix-SID advertised for the algorithm.
* If no Prefix-SID is available, the path is not installed in the forwarding table.
* Routes for each algorithm are installed in algorithm-specific RIB groups. By default, IS-IS Flex-Algo routes are
added to MPLS RIBs.
Example of Flex-Algo Path Calculation

Nodes and Links:
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» The topology consists of 6 nodes (1, 2, 3, 4, 5, and 6).
+ Each link is assigned:

*  Cost (IGP Metric): Default is 10.

+ Delay (TE Metric): Some links (for example: Node 1 to Node 5 and Node 5 to Node 6) have a delay of 6,
while others have a delay of 10.

Flex-Algo 0 (Default Algorithm)
* Uses cost (IGP metric) as the path computation metric.
+ Considers all links in the network (no exclusions based on affinities).
+ Equal-cost paths are possible due to the uniform cost across links.
Flex-Algo 128 (Custom Algorithm)
* Uses delay (TE metric) for path computation.
*  Only includes links marked with the green affinity attribute.
»  Excludes all other links from the topology unless they meet the "green" affinity condition.
Overview of Both Algorithms
*  Shows how both Flex-Algo 0 (blue) and Flex-Algo 128 (green) are configured within the same topology.
» Links supporting Flex-Algo 128 are marked in green and constrained by the green affinity attribute.

FlexAlgo 0 FlexAlgo 0 FlexAlgo 0
FlexAlgo128 FlexAlgo128 FlexAlgo128
i T Delay:6 = '_7"'i Cost:10 i/{_' P

Cost:10

Cost:10

Cost:10 Cost:10
Cost:10
_~~ Cost:10
v A 3’/ . L

o e P N
n Cost:10 “ Delay:6

FlexAlgo 0 FlexAlgo 0 FlexAlgo 0
FlexAlgo128 FlexAlgo128 FlexAlgo128

Flex-Algo 0 Topology
+ All'links are included in this topology, as Flex-Algo 0 uses IGP metrics and has no constraints.
« Path Example: For traffic from Node 1 to Node 3, the paths are:
*  Node 1 — Node 2 — Node 3.
* Node 1 — Node 5 — Node 3.

» Both paths are valid since the total cost for each path is equal (20).
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Cost:10

Delay:6

Cost:10
Cost:10

Cost:10 Cost:10

Cost:10

Delay:6 Cost:10

Cost:10

Cost:10 Cost:10 Cost:10

*  Only includes links with the green affinity attribute.

+ Some links (for example: Node 1 — Node 4, Node 4 — Node 5) are excluded because they do not have the
required affinity.

+ Path Example: For traffic from Node 1 to Node 3, the only valid path is:
*  Node 1 — Node 2 — Node 3.

+ This path is selected because it minimizes delay (TE metric) while satisfying the "green" affinity constraint.

Key Observations
Flex-Algo 0:

» Suitable for general-purpose routing without any specific constraints.

* Uses cost as the metric, enabling equal-cost path computation.
Flex-Algo 128:

»  Optimized for delay-sensitive traffic, focusing on paths with minimal delay.

» Excludes links without the green affinity, reducing the available topology and forcing path selection based
on both constraints and delay.
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Benefits

Flex-Algo introduces significant advantages for network operations:

Tailored Path Selection: Enables customization of routing paths to meet specific traffic and application
requirements, such as low latency or high throughput.

Integrated Traffic Engineering: Embeds traffic engineering capabilities within IGPs, reducing reliance on external
controllers.

Optimized Network Resources: Improves utilization by avoiding congestion and ensuring balanced traffic
distribution.

Simplified Operations: Reduces the complexity of traditional configurations, such as MPLS-TE, while maintaining
scalability for modern networks.

Prerequisites

Devices must support I1S-IS with Segment Routing and Flex-Algo capabilities.
IGP and SR configurations must be enabled on all participating routers.
Prefix-SIDs must be assigned for each Flex-Algo.

Affinity groups (AG or EAG) should be pre-configured to define link constraints.

Traffic Engineering and SR configurations must be enabled to advertise Sub-TLVs.

Configuration

The following configuration enables Flex Algo with ISIS-SR.

Topology

This topology represents the application of Flex-Algo in a SR network environment, with three distinct algorithms
highlighted: Flex Algo 0, 128, and 129. Each algorithm defines a specific logical topology based on unique constraints
and use cases.

Topology Visualization:

* Red Lines (Flex Algo 0): Represents the default IGP metric-based paths where all links contribute to general
traffic forwarding.

* Green Lines (Flex Algo 128): Highlights paths optimized for bandwidth efficiency using GREEN-affinity links,
filtering out non-compliant links.

* Blue Lines (Flex Algo 129): Displays paths optimized for delay-sensitive traffic using BLUE-affinity links,
excluding all others.

© 2025 IP Infusion Inc. Proprietary 5



Flex Algorithm for ISIS

Flex 0 Flex 0 Flex 0
Flex 128 Flex 128 Flex 128
Flex 129 Flex 129 Flex 129
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Flex 129 Flex 129 Flex 129

Logical Topologies Based on Flexible Algorithms
Default IGP Metric-Based Topology (FlexAlgo 0)
This topology uses the standard IGP (Interior Gateway Protocol) metrics for shortest-path computation.
Metrics for links default to 10, unless explicitly modified.

Logical Representation: Includes all routers and links in the network. Designed to provide a generic network topology
without special constraints or optimizations.

Use Case: Suitable for non-critical, general-purpose traffic. Lacks any special optimization for delay, bandwidth, or
other constraints.

Example: Basic network connectivity for general applications like email or web browsing, where performance is not a
critical factor.

geb xe6 S e
xe15 _ _ xe1
23.2 .23.3 R
[y
ge3 xel2 xed
254] 9.2 .36.3
gel
xet2 xe2
255 26,6 36.6
v . S
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Default IGP Metric-Based Topology (FlexAlgo 0)
TE Metric-Optimized Topology (Flex Algo 128)
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Focuses on Traffic Engineering (TE) metrics to optimize network paths. Considers all links with configured TE metrics,
such as bandwidth utilization.

Logical Representation: Includes only links with a specific Explicit Affinity Group (EAG) marked as GREEN. Other
links (for example: GREY) are excluded, ensuring that the topology adheres to specific affinity constraints.

Use Case: Ideal for scenarios requiring bandwidth efficiency or load balancing. Used for traffic engineering when path
optimization is critical.

Example: Managing high-throughput services like data center interconnections or streaming services. Only GREEN-
affinity links are used to meet bandwidth requirements, while other links are excluded.

xe12

P _ N — T A -
“.45.4 45.5 xe10 xe10

.56.5 .56.6

TE Metric-Optimized Topology (FlexAlgo 128)
Delay Metric-Optimized Topology (Flex Algo 129)

Atopology designed to minimize delay metrics across the network. Delay is measured either dynamically or configured
statically to ensure reliability and predictability.

Logical Representation: Includes links with EAG BLUE to ensure low-delay paths.
Links not marked BLUE are filtered out to exclude high-latency links.
Use Case: Specifically suited for delay-sensitive traffic such as:

*  Voice-over-IP (VoIP)

* Live streaming

* 56 applications requiring minimal latency.

Example: Using BLUE-affinity links exclusively for critical traffic, such as real-time communication or interactive
applications.
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Delay Metric-Optimized Topology (FlexAlgo 129

To configure Flex Algo functionality on nodes with ISIS as IGP, follow the steps mentioned below:
1. Configure loop-back interfaces.
1. Access interface configuration mode for the loopback interface (interface loopbackl).

2. Assign an IPv4 address to the loopback interface using the IPv4 address command followed by the desired
IPv4 address and subnet mask (ip address 25.0.0.1/32).

3. Assign appropriate prefix-sid index for the loopback interface (prefix-sid index 1 no-php).
4. Assign appropriate prefix-sid index for flex algorithm for the same loopback interface

5. Configure I1S-IS for IPv4 on the loopback interface using the ip router isis command, specifying the 1S-IS
process ID (ip router isis 1).

Rl (config) #interface loopback?2

config-if)#
config-1if

ip address 25.0.1.1/32 secondary
prefix-sid index 1 no-php

prefix-sid algorithm-num 128 index 1281
prefix-sid algorithm-num 129 index 1291

R1(

R1( ) #
Rl (config-if) #
Rl (config-if) #
Rl (config-if) #
Rl (config-if) #

ip router isis 1
exit

2. Configure network interface.

1. Access interface configuration mode for the desired network interface (interface ge2 and ge6 and
gel2).

2. Assign an IPv4 address to the loopback interface using the ipv4 address command followed by the desired
IPv4 address and subnet mask (ip address 11.0.12.2/24).

3. Configure the MTU for the interface (mtu 9216).

4. Configure IS-IS for IPv4 on the interface using the IP router ISIS command, specifying the IS-IS process ID (ip

router isis 1).

Rl (config) #interface ge2

Rl (config-if)# 11.0.12.2/24

Rl (config-if)# mtu 9216

Rl (config-if)# label-switching

© 2025 IP Infusion Inc. Proprietary 8



Flex Algorithm for ISIS

Rl (config-if)# ip router isis 1
Rl (config-if) #exit

3. 18-IS & SR configuration:
1. Set IS-IS metrics (default is 10).
2. Configure I1S-IS for Level 2 with wide metrics.
3. Enable Segment Routing on all routers:
4. Configure Node-SID for each router and advertise it:
5. Configure the New SRGB/SRLB range:

Rl (config-router)# isis 1

Rl (config-router)# node-sid index 1

Rl (config) # segment-routing

Rl (config-sr)# global block 20000 80000
Here details on IS-IS parameters:

* Remaining LSP lifetime = 65535 seconds

* LSP refresh (if configurable) = 65000 seconds

* LSPignore error (ISO:2002 RFC 3719)
4. Flex Algo Configuration:

1. Enable Flex Algo routing on each router:

Rl (config-router) # capability flex-algo routing
2. Configure Flex Algo 128 and 129 with specific metric types:

»  Configure Flex Algo 128 to minimize TE metrics and include all links.

Rl (config-router)# flex—-algo 128
Rl (config-isis-fa)# metric-type te-metric
Rl (config-isis-fa)# exit-flex-algo
» Configure Flex Algo 129 to optimize for minimizing delay metrics to ensure predictability and includes all
links.

Rl (config-router)# flex-algo 129
Rl (config-isis-fa)# metric-type link-delay
Rl (config-isis-fa)# exit-flex-algo

5. Configure link attributes for Flex Algo.

1. Assign admin-group and extended admin-group attributes:
* Admin-Group Red: Assigned to bit position 1.
+ Extended Admin-Group Green: Assigned to bit position 32
+ Extended Admin-Group Blue: Assigned to bit position 93

Rl (config) # admin-group red 1
Rl (config) # extended-admin-group green 32
Rl (config) # extended-admin-group blue 93

2. Apply Link Attributes to Interfaces
3. Access the desired interface configuration mode

4. Apply the Admin-Group attribute for Flex Algo:
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6.

5. Apply the Extended Admin-Group attributes for Flex Algo:

Rl (config)# interface ge2

Rl (config-if)# isis admin-group flex-algo red

Rl (config-if)# isis extended-admin-group flex-algo green
Rl (config-if)# isis extended-admin-group flex-algo blue
Rl (config-if) # exit

Define Flex-Algo advertisement.

+ Configure R2 to advertise Flex Algo 128 with a priority of 131:

R2 (config-router) #flex-algo 128

R2 (config-isis-fa) #priority 131

R2 (config-isis-fa)#affinity-eag-include-any green

R2 (config-isis-fa) #exit-flex-algo
« Configure R5 to serve as the backup node, and advitise the Flex-Algo with a priority of 130.
»  Configure R2 to advertise Flex Algo 129 with a priority of 131:

R2 (config-router) #flex-algo 129

R2 (config-isis-fa) #priority 131

R2 (config-isis-fa) #affinity-eag-include-all blue

R2 (config-isis-fa) #exit-flex-algo

Configuration Sanapshot:

R1

gos enable
|

hostname RTRI1

|

admin-group red 1
extended-admin-group green 32
extended-admin-group blue 93
|

router-id 25.0.1.1

|

segment-routing

global block 20000 80000

|

interface ge?2

load-interval 30

ip address 11.0.12.1/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface ge6

load-interval 30

ip address 11.0.15.1/24

mtu 9216

label-switching

isis network point-to-point
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ip router isis 1
isis te-metric flex-algo ipv4 10
isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red
isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface loopbackl
ip address 25.0.0.1/32 secondary
ip router isis 1
|
interface loopback?2
ip address 25.0.1.1/32 secondary
prefix-sid index 1 no-php
prefix-sid algorithm-num 128 index 1281
prefix-sid algorithm-num 129 index 1291
ip router isis 1
|
interface xel?
load-interval 30
ip address 11.0.14.1/24
mtu 9216
label-switching
isis network point-to-point
ip router isis 1
isis te-metric flex-algo ipv4 10
isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red
isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
router isis 1
is-type level-2-only
ignore-lsp-errors
capability flex-algo routing
flex-algo 129
metric-type link-delay
exit-flex-algo
|
flex-algo 128
metric-type te-metric
exit-flex-algo
|
lsp-gen-interval 1
max-lsp-lifetime 65535
spf-interval-exp 50 5000
metric-style wide
mpls traffic-eng router-id 25.0.1.1
mpls traffic-eng level-2
dynamic-hostname
set-overload-bit on-startup wait-for-bgp
bfd all-interfaces
net 49.0000.0100.0000.1011.00
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R2

isis segment-routing global block 20000 80000
segment-routing mpls
|
router bgp 65010
neighbor 25.0.0.
neighbor 25.0.0
neighbor 25.0.1.
neighbor 25.0.1
|

remote-as 65010
update-source loopbackl
remote-as 65010
update-source loopback?

(GG INC INE)]

address-family ipv4 unicast
neighbor 25.0.0.5 activate
exit-address-family

|

address-family vpnv4 unicast
neighbor 25.0.1.5 activate
exit-address-family

!

exit

hardware-profile filter twamp-ipv4 enable
gos enable

I

hostname RTR2

admin-group red 1

extended-admin-group green 32
extended-admin-group blue 93

|

router-id 25.0.1.2

|

segment-routing

global block 20000 80000

|

interface ge?2

load-interval 30

ip address 11.0.12.2/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|

interface ge3

load-interval 30

ip address 11.0.25.2/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
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isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
|
interface ge6

load-interval 30

ip address 11.0.23.2/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface gell

load-interval 30

ip address 11.0.24.2/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
|

interface loopbackl

ip address 25.0.0.2/32 secondary

ip router isis 1

|

interface loopback?

ip address 25.0.1.2/32 secondary
prefix-sid index 2 no-php

prefix-sid algorithm-num 128 index 1282
prefix-sid algorithm-num 129 index 1292
ip router isis 1

I

interface xel?

load-interval 30

ip address 11.0.26.2/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo blue
|

router isis 1

is-type level-2-only
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R3

ignore-lsp-errors

capability flex-algo routing

flex-algo 128

metric-type te-metric

priority 131

affinity-eag-include-any green
exit-flex-algo

|

flex-algo 129

metric-type link-delay

priority 131

affinity-eag-include-all blue
exit-flex-algo

|

lsp-gen-interval 1
max-lsp-lifetime 65535
spf-interval-exp 50 5000
metric-style wide
mpls traffic-eng router-id 25.0.1.2
mpls traffic-eng level-2
dynamic-hostname

set-overload-bit on-startup wait-for-bgp
bfd all-interfaces
net 49.0000.0100.0000.1022.00
redistribute isis level-2 into level-1
isis segment-routing global block 20000 80000
segment-routing mpls

gos enable

|

hostname RTR3

admin-group red 1
extended-admin-group green 32
extended-admin-group blue 93

|

router-id 25.0.1.3

|

segment-routing

|

global block 20000 80000

interface ge?2

|

load-interval 30

ip address 11.0.35.3/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue

interface loopbackl
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ip address 25.0.0.3/32 secondary
ip router isis 1
|
interface loopback?2
ip address 25.0.1.3/32 secondary
prefix-sid index 3 no-php
prefix-sid algorithm-num 128 index 1283
prefix-sid algorithm-num 129 index 1293
ip router isis 1
|
interface xe4
load-interval 30
ip address 11.0.36.3/24
mtu 9216
label-switching
isis network point-to-point
ip router isis 1
isis te-metric flex-algo ipv4 10
isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red
isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface xe6
speed 1lg
load-interval 30
ip address 11.0.23.3/24
mtu 9216
label-switching
isis network point-to-point
ip router isis 1
isis te-metric flex-algo ipv4 10
isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red
isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
I
router isis 1
is-type level-2-only
ignore-lsp-errors
capability flex-algo routing
flex-algo 129
metric-type link-delay
exit-flex-algo
|
flex-algo 128
metric-type te-metric
exit-flex-algo
!
lsp-gen-interval 1
max-lsp-lifetime 65535
spf-interval-exp 50 5000
metric-style wide
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R4

mpls traffic-eng router-id 25.0.1.3

mpls traffic-eng level-2

dynamic-hostname

set-overload-bit on-startup wait-for-bgp

bfd all-interfaces

net 49.0000.0100.0000.1033.00

isis segment-routing global block 20000 80000
segment-routing mpls

|
router bgp 65010
neighbor 25.0.0.
neighbor 25.0.0
neighbor 25.0.1.

1

neighbor 25.0.
|

remote-as 65010
update-source loopbackl
remote-as 65010
update-source loopback?2

(G C N INE) |

address-family ipv4 unicast
neighbor 25.0.0.5 activate
exit-address-family

|

address-family vpnv4 unicast
neighbor 25.0.1.5 activate
exit-address-family

|

exit

gos enable

|

hostname RTR3

admin-group red 1
extended-admin-group green 32
extended-admin-group blue 93
|

router-id 25.0.1.3

|

segment-routing

global block 20000 80000

|

interface ge2

load-interval 30

ip address 11.0.35.3/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface loopbackl

ip address 25.0.0.3/32 secondary

ip router isis 1
|
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interface loopback?2
ip address 25.0.1.3/32 secondary
prefix-sid index 3 no-php
prefix-sid algorithm-num 128 index 1283
prefix-sid algorithm-num 129 index 1293
ip router isis 1
|
interface xe4
load-interval 30
ip address 11.0.36.3/24
mtu 9216
label-switching
isis network point-to-point
ip router isis 1
isis te-metric flex-algo ipv4 10
isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red
isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface xe6
speed 1lg
load-interval 30
ip address 11.0.23.3/24
mtu 9216
label-switching
isis network point-to-point
ip router isis 1
isis te-metric flex-algo ipv4 10
isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red
isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
router isis 1
is-type level-2-only
ignore-lsp-errors
capability flex-algo routing
flex-algo 129
metric-type link-delay
exit-flex-algo
|
flex-algo 128
metric-type te-metric
exit-flex-algo
|
lsp-gen-interval 1
max-lsp-lifetime 65535
spf-interval-exp 50 5000
metric-style wide
mpls traffic-eng router-id 25.0.1.3
mpls traffic-eng level-2
dynamic-hostname
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R5

set-overload-bit on-startup wait-for-bgp

bfd all-interfaces

net 49.0000.0100.0000.1033.00

isis segment-routing global block 20000 80000
segment-routing mpls

|
router bgp 65010
neighbor 25.0.0.
neighbor 25.0.
neighbor 25.0.
neighbor 25.0.
|

remote-as 65010
update-source loopbackl
remote-as 65010
update-source loopback?

=P o
o g a1 O

address-family ipv4 unicast
neighbor 25.0.0.5 activate
exit-address-family

!

address-family vpnv4 unicast
neighbor 25.0.1.5 activate
exit-address-family

|

exit

gos enable

|
hostname RTR5

admin-group red 1
extended-admin-group green 32
extended-admin-group blue 93
router-id 25.0.1.5

|

segment-routing

global block 20000 80000

|

interface ge?2

load-interval 30

ip address 11.0.35.5/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10
isis te-minimum-delay flex-algo 10
isis te-maximum-delay flex-algo 20
isis admin-group flex-algo red
isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface ge3

load-interval 30

ip address 11.0.25.5/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10
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isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
|
interface loopbackl

ip address 25.0.0.5/32 secondary

ip router isis 1

|
interface loopback?

ip address 25.0.1.5/32 secondary
prefix-sid index 5 no-php

prefix-sid algorithm-num 128 index 1285
prefix-sid algorithm-num 129 index 1295
ip router isis 1

|
interface xe6

speed lg

load-interval 30

ip address 11.0.15.5/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
interface xel0

load-interval 30

ip address 11.0.56.5/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|

interface xel7

load-interval 30

ip address 11.0.45.5/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red
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R6

isis admin-group flex-algo anomaly red

isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|
router isis 1

is-type level-2-only

ignore-lsp-errors

capability flex-algo routing

flex-algo 128

metric-type te-metric

priority 130

exit-flex-algo

|

flex-algo 129

metric-type link-delay

exit-flex-algo

!

lsp-gen-interval 1

max—-1lsp-lifetime 65535

spf-interval-exp 50 5000

metric-style wide

mpls traffic-eng router-id 25.0.1.5

mpls traffic-eng level-2

dynamic-hostname

set-overload-bit on-startup wait-for-bgp

bfd all-interfaces

net 49.0000.0100.0000.1055.00

redistribute isis level-2 into level-1

isis segment-routing global block 20000 80000
segment-routing mpls
|
router bgp 65010

neighbor 25.0.
neighbor 25.
neighbor 25.
neighbor 25.
neighbor 25.
neighbor 25.
neighbor 25.

neighbor 25.
|

remote-as 65010
update-source loopbackl
remote-as 65010
update-source loopbackl
remote-as 65010
update-source loopback?
remote-as 65010
update-source loopback?2

O OO OO oo
PP RPROOOO
WwkE P WWwRF P

address-family ipv4 unicast
neighbor 25.0.0.1 activate
neighbor 25.0.0.3 activate
exit-address-family

|

address-family vpnv4 unicast
neighbor 25.0.1.1 activate
neighbor 25.0.1.3 activate

exit-address-family
|

gos enable
|

hostname RTR6
admin-group red 1

© 2025 IP Infusion Inc. Proprietary

20



Flex Algorithm for ISIS

extended-admin-group green 32
extended-admin-group blue 93

router-id 25.0.1.6

|

segment-routing

global block 20000 80000

|

interface loopbackl

ip address 25.0.0.6/32 secondary

ip router isis 1

|

interface loopback?2

ip address 25.0.1.6/32 secondary
prefix-sid index 6 no-php

prefix-sid algorithm-num 128 index 1286
prefix-sid algorithm-num 129 index 1296
ip router isis 1

|

interface xe?2

load-interval 30

ip address 11.0.36.6/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|

interface xel0

load-interval 30

ip address 11.0.56.6/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10

isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo green
isis extended-admin-group flex-algo blue
|

interface xel?

load-interval 30

ip address 11.0.26.6/24

mtu 9216

label-switching

isis network point-to-point

ip router isis 1

isis te-metric flex-algo ipv4 10

isis te-minimum-delay flex-algo 10
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isis te-maximum-delay flex-algo 20

isis admin-group flex-algo red

isis admin-group flex-algo anomaly red
isis extended-admin-group flex-algo blue
|
router isis 1

is-type level-2-only

ignore-lsp-errors

capability flex-algo routing

flex-algo 128

metric-type te-metric

exit-flex-algo

|

flex-algo 129

metric-type link-delay

exit-flex-algo

!

lsp-gen-interval 1

max—-1lsp-lifetime 65535

spf-interval-exp 50 5000

metric-style wide

mpls traffic-eng router-id 25.0.1.6

mpls traffic-eng level-2
dynamic-hostname

set-overload-bit on-startup wait-for-bgp
bfd all-interfaces

net 49.0000.0100.0000.1066.00

isis segment-routing global block 20000 80000
segment-routing mpls

TWAMP Configurations on R1:

hardware-profile filter twamp-ipv4 enable
1
delay-profile interfaces
mode two-way
burst-interval 1000
burst-count 1
interval 30
advertisement periodic threshold 10
advertisement periodic minimum-change 1000
advertisement accelerated
advertisement accelerated threshold 20
advertisement accelerated minimum-change 2000
I
twamp-light reflector
reflector-admin-state enable
reflector-name RTRI1-RTR2 reflector-ip ipv4 11.0.12.1 reflector-port 1025
1
twamp-light control
control-admin-state enable
1
interface ge?2

delay-measurement dynamic twamp reflector-ip 11.0.12.2 reflector-port 1026
sender-ip 11.0.12.1

loss-measurement dynamic
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TWAMP Configurations on R2:

hardware-profile filter twamp-ipv4 enable

|

delay-profile interfaces
mode two-way
burst-interval 1000
burst-count 1

interval 30

advertisement
advertisement

advertisement accelerated

advertisement
advertisement

|

twamp-light reflector
reflector-admin-state enable
reflector-name RTR1-RTR2 reflector-ip ipv4 11.0.12.2 reflector-port 1026

|

twamp-light control
control-admin-state enable

|

interface ge?2

delay-measurement dynamic twamp reflector-ip 11.0.12.1 reflector-port 1025
sender-ip 11.0.12.2

loss-measurement dynamic

periodic threshold 10
periodic minimum-change 1000

accelerated threshold 20
accelerated minimum-change 2000

Validation

Verify that IS-IS adjacencies are established with the expected neighbors and are operating within the Flex-Algo

topology.

RTR1#show clns neighbors

Total number
Total number
Total number
Tag 1: VRF
System Id
RTR2

RTR5

RTR4

RTR1#sh isis

Tag 1: VRF

of L1 adjacencies:
of L2 adjacencies:
of adjacencies: 3
default

Interface SNPA

IS-IS paths to level-2 routers

System Id
RTR1
RTR2
RTR3

RTR4
RTRS
RTR6

ge?2 e8cb.
geb e8cbh.
xel?2 5c07.
topology
default
Metric
10
20
10
10
20

7ad4.7205
7a90.elc8
5828.af60

Next-Hop

RTR2
RTR2
RTR5
RTR4
RTR5
RTR2

ge2
ge?2
geo6
xel2
geb
ge2

State

Holdtime

24
24
24

Interface

e8c5.
e8c5.
e8c5.
5c¢07.
e8cH.
e8cH.

Tad4.

Tad4
7a90
5828
7a90

Tad4.

Type
L2
L2
L2

SNPA

7205
.7205
.elc8
.af60
.elc8
7205

Protocol
IS-1IS
IS-IS
IS-IS
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RTR5 ge
RTR1l#show ip isis route

Codes: C - connected, E - external, L1 - IS-IS level-1,

6

ia - IS-IS inter area, D - discard, e - external metric

** — invalid

Tag 1: VRF default
Total number of routes: 23

Destination Metric Next-Hop
C 11.0.12.0/24 10 -=
C 11.0.14.0/24 10 -=
C 11.0.15.0/24 10 -=
L2 11.0.23.0/24 20 11.0.12.
L2 11.0.24.0/24 20 11.0.14.
11.0.12.
L2 11.0.25.0/24 20 11.0.12.
11.0.15.
L2 11.0.26.0/24 20 11.0.12.
L2 11.0.35.0/24 20 11.0.15.
L2 11.0.36.0/24 30 11.0.12.
11.0.15.
L2 11.0.45.0/24 20 11.0.14.
11.0.15.
L2 11.0.56.0/24 20 11.0.15.
C 25.0.0.1/32 10 -
L2 25.0.0.2/32 20 11.0.12.
L2 25.0.0.3/32 30 11.0.12.
11.0.15.
L2 25.0.0.4/32 20 11.0.14.
L2 25.0.0.5/32 20 11.0.15.
L2 25.0.0.6/32 30 11.0.12.
11.0.15.
C 25.0.1.1/32 10 -=
L2 25.0.1.2/32 20 11.0.12.
L2 25.0.1.3/32 30 11.0.12.
11.0.15.
L2 25.0.1.4/32 20 11.0.14.
L2 25.0.1.5/32 20 11.0.15.
L2 25.0.1.6/32 30 11.0.12.
11.0.15.

Verify that the route for 25.0.1.3/32 is installed with the expected next-hop and metric, adhering to the Flex-Algo

path constraints.

RTR1#sh ip route 25.0.1.3/32
VRF: Default, Routing entry for 25.0.1.3/32

Known via "isis", distance 115, metric 30,
00:38:27, best

Last update 00:38:27 ago

O O b o NN NN DN

N oo N

a N O oD

Interface
ge2
xel2
geb6
ge2
xel?2
ge2
ge2
geb6
ge2
geb6
ge2
geo6
xel2
geb6
geb6
loopbackl
ge2
ge2
geb6
xel?2
geb6
ge?2
geo6
loopback2
ge2
ge2
geb6
xel?2
geo6
ge2
geb6

External Route Tag:

e8c5.7a90.elc8

0,

L2 - IS-IS level-2

Tag

O O O O O O O O O O OO O OO O OO OO o oo o oo oo o o

installed
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* 11.0.15.5, via geb
* 11.0.12.2, via ge2

RTR1#
RTR1#show ip isis route prefix 25.0.1.3/32 detail

Codes: C - connected, E - external, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, D - discard, e - external metric

** — invalid

Tag 1: VRF : default

Destination Metric ILM-ID FTN-ID In-Label Next-Hop
Interface Tag Out-Label
L2 25.0.1.3/32 30 15 9 20003 11.0.12.2
ge?2 0 20003
11.0.15.5 geb6
0 20003

Src: 0100.0000.1033 Ifindex 10015
Src: 0100.0000.1033 Ifindex 10003

Verify that 1S-1S has SR enabled and supports the expected Flex-Algo capabilities, including SR-MPLS and algorithm-
specific constraints.

RTR1#show isis segment-routing capability

Advertisement Router Capability :25.0.1.1
AlgorithmO :0
Algorithml :129
Algorithm?2 :128

SRMS Preference :0

Total SID'S Supported :60001

SR ERLD 16

SID Range List Count 01

SID's Range :20000 - 80000
Total SID's Supported (SRLB) :0

SRLB Range List Count :0
Advertisement Router Capability :25.0.1.2
AlgorithmO :0
Algorithml :128
Algorithm2 :129

SRMS Preference :0

Total SID'S Supported :60001

SR ERLD 16

SID Range List Count 01

SID's Range :20000 - 80000
Total SID's Supported (SRLB) :0

SRLB Range List Count :0
Advertisement Router Capability :25.0.1.3
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AlgorithmO

Algorithml

Algorithm?2

SRMS Preference

Total SID'S Supported

SR ERLD

SID Range List Count

SID's Range

Total SID's Supported (SRLB)
SRLB Range List Count

Advertisement Router Capability

AlgorithmO

Algorithml

Algorithm?2

SRMS Preference

Total SID'S Supported

SR ERLD

SID Range List Count

SID's Range

Total SID's Supported (SRLB)
SRLB Range List Count

Advertisement Router Capability

AlgorithmO

Algorithml

Algorithm?2

SRMS Preference

Total SID'S Supported

SR ERLD

SID Range List Count

SID's Range

Total SID's Supported (SRLB)
SRLB Range List Count

Advertisement Router Capability

AlgorithmO

Algorithml

Algorithm2

SRMS Preference

Total SID'S Supported

SR ERLD

SID Range List Count

SID's Range

Total SID's Supported (SRLB)
SRLB Range List Count

:129
:128

:60001

16

01

:20000 - 80000

:10

:20000 - 80000

:20000 - 80000

:10

:20000 - 80000
:0
:0

RTR1#show isis segment-routing mapping-table ipv4 active

Tag 1 Segment-Routing:

Conflict Resolution Policy: Quarantine
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Prefix Range Flags Algo/SID-Index/Prefix-Flag List
25.0.1.1/32 1 Algo:0 SID:1 PF:60
Algo:128 SID:1281 PF:40
Algo:129 SID:1291 PF:40
25.0.1.2/32 1 Algo:0 SID:2 PF:60
Algo:128 SID:1282 PF:40
Algo:129 SID:1292 PF:40
25.0.1.3/32 1 Algo:0 SID:3 PF:60
Algo:128 SID:1283 PF:40
Algo:129 SID:1293 PF:40
25.0.1.4/32 1 Algo:0 SID:4 PF:60
Algo:128 SID:1284 PF:40
Algo:129 SID:1294 PF:40
25.0.1.5/32 1 Algo:0 SID:5 PF:60
Algo:128 SID:1285 PF:40
Algo:129 SID:1295 PF:40
25.0.1.6/32 1 Algo:0 SID:6 PF:60
Algo:128 SID:1286 PF:40
Algo:129 SID:1296 PF:40

MPLS Validation on RTR1

RTR1#sh mpls forwarding-table

Codes: > - installed FTN, * - selected FTN, p - stale FTN, ! - using backup
B - BGP FTN, K - CLI FTN, (t) - tunnel, P - SR Policy FTN, (b) - bypass,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
(m) - FTN mapped over multipath transport, (e) - FTN is ECMP

FTN-ECMP LDP: Disabled, SR: Disabled

Code FEC FTN-ID Nhlfe-ID Tunnel-ID Pri Out-Label Out-Intf
ELC Nexthop Algo-Num UpTime
i> 25.0.1.2/32 1 8 - - - - —
- 128 00:40:11
1 0 Yes 3 ge?2
No 11.0.12.2 - -
i> 25.0.1.2/32 3 8 - - - - _
- 129 00:40:11
1 0 Yes 3 ge?2
No 11.0.12.2 - -
i> 25.0.1.2/32 5 14 - - - - -
- 0 00:40:11
13 0 Yes 20002 ge2
No 11.0.12.2 - -
i> 25.0.1.3/32 7 20 - - - - -
- 128 00:40:11
29 0 Yes 21283 ge?2
No 11.0.12.2 - -
19 0 Yes 21283 geb6
No 11.0.15.5 - -
i> 25.0.1.3/32 11 38 - - - - -
- 129 00:40:11
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No

No

No

No

No

No

No

No

No

No

Codes:

FTN-ECMP LDP:

i>

i>

i>

i>

i>

i>

i>

i>

i>

Code

25.

25.

25

25

25.

25.

25.

25.

25.

25.

>

B
L
U

(

m)

FEC

37 Yes 21293 ge2
11.0.12.2 - -
0.1.3/32 9 27 - -
0 00:40:11
32 Yes 20003 ge?2
11.0.12.2 - -
26 Yes 20003 geb
11.0.15.5 - -
0.1.4/32 2 11 - -
128 00:40:11
22 Yes 3 xel?2
11.0.14.4 - -
.0.1.4/32 4 11 - -
129 00:40:11
22 Yes 3 xel2
11.0.14.4 - -
.0.1.4/32 6 17 - -
0 00:40:11
16 Yes 20004 xel?2
11.0.14.4 - -
0.1.5/32 8 24 - -
128 00:40:11
9 Yes 3 geb
11.0.15.5 - -
0.1.5/32 12 24 - -
129 00:40:11
9 Yes 3 geb
11.0.15.5 - -
0.1.5/32 10 33 - -
0 00:40:11
31 Yes 20005 geb6
11.0.15.5 - -
0.1.6/32 13 41 - -
129 00:40:11
40 Yes 21296 ge2
11.0.12.2 - -
0.1.6/32 14 44 - -
128 00:40:11
43 Yes 21286 geb
11.0.15.5 - -
0.1.6/32 15 47 - -
0 00:40:11
35 Yes 20006 ge?2
11.0.12.2 - -
46 Yes 20006 geb
11.0.15.5 - -
RTR1#show mpls forwarding-table 25.0.1.3/32
installed FTN, * - selected FTN, p - stale FTN, ! - using backup
BGP FTN, K - CLI FTN, (t) - tunnel, P - SR Policy FTN, (b) - bypass,
LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I IGP-Shortcut,
unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
- FTN mapped over multipath transport, (e) - FIN is ECMP
Disabled, SR: Disabled
FTN-ID Nhlfe-ID Tunnel-ID Pri Out-Label Out-Intf
Nexthop Algo-Num UpTime

ELC
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i> 25.0.1.3/32 7 20 - - - - -
- 128 00:40:42
29 0 Yes 21283 ge?2
No 11.0.12.2 - -
19 0 Yes 21283 geb6
No 11.0.15.5 - -
i> 25.0.1.3/32 11 38 - - - - -
- 129 00:40:42
37 0 Yes 21293 ge2
No 11.0.12.2 - -
i> 25.0.1.3/32 9 27 - - - - -
- 0 00:40:42
32 0 Yes 20003 ge2
No 11.0.12.2 - -
26 0 Yes 20003 geb
No 11.0.15.5 - -

Verify that the FTN entry correctly maps the prefix 25.0.1.3/32 to the expected SR Label and next-hop based on the
Flex-Algo policy.

RTR1#show mpls ftn-table 25.0.1.3/32

Primary FTN entry with FEC: 25.0.1.3/32, id: 7, row status: Active, Tunnel-Policy: N/A,
State: Installed

CreateTime: 00:40:48, UpTime: 00:40:48, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 29 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 29, owner: ISIS-SR-FA, Stale: NO, refcount: 4, out intf:
ge2, out label: 21283

Nexthop addr: 11.0.12.2 cross connect ix: 10, op code: Push

Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 19 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 19, owner: ISIS-SR-FA, Stale: NO, refcount: 2, out intf:
ge6, out label: 21283

Nexthop addr: 11.0.15.5 cross connect ix: 10, op code: Push

Primary FTN entry with FEC: 25.0.1.3/32, id: 11, row status: Active, Tunnel-Policy: N/
A, State: Installed

CreateTime: 00:40:48, UpTime: 00:40:48, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:129

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 9, in intf: - in label: 0 out-segment ix: 37 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 37, owner: ISIS-SR-FA, Stale: NO, refcount: 2, out intf:
ge2, out label: 21293

Nexthop addr: 11.0.12.2 cross connect ix: 9, op code: Push
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Primary FTN entry with FEC: 25.0.1.3/32, id: 9, row status: Active, Tunnel-Policy: N/A,

State: Installed
CreateTime: 00:40:48, UpTime: 00:40:48, LastUpdate: N/A

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming

DSCP: none, Algorithm Number:0

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 11, in intf: - in label: 0 out-segment ix: 32 refcount: 1
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active
Out-segment with ix: 32, owner: ISIS-SR, Stale: NO, refcount: 4, out intf: ge2,
out label: 20003
Nexthop addr: 11.0.12.2 cross connect ix: 11, op code: Push
Cross connect ix: 11, in intf: - in label: 0 out-segment ix: 26 refcount: 1
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active
Out-segment with ix: 26, owner: ISIS-SR, Stale: NO, refcount: 2, out intf: geb6,
out label: 20003
Nexthop addr: 11.0.15.5 cross connect ix: 11, op code: Push
Verify the 1S-IS path metrics assigned to each link in the Flex-Algo topology.
RTR1#show isis topology algorithm 128
Tag 1: VRF : default
IS-IS paths to level-2 routers
Flex-algo 128
System Id Metric Next-Hop Interface SNPA
RTR1 -=
RTR2 10 RTR2 ge?2 e8c5.7ad4.7205
RTR3 20 RTR2 ge?2 e8c5.7ad4.7205
RTRS geob e8c5.7a90.elc8
RTR4 10 RTR4 xel?2 5¢07.5828.af60
RTRS5 10 RTRS5 geb e8c5.7a90.elc8
RTR6 20 RTR5 geb e8c5.7a90.elc8
Verify the flex algorithm 128 to view its configured parameters.
RTR1#show ip isis route algorithm 128
Codes: C - connected, E - external, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, D - discard, e - external metric
** — invalid
Tag 1l: VRF : default
Total number of routes: 23
Destination Metric Next-Hop Interface Tag
C 11.0.12.0/24 10 - ge2 0
C 11.0.14.0/24 10 - xel?2 0
C 11.0.15.0/24 10 - geb 0
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L2 11.0.23.0/24 20 11.0.12.2 ge?2 0
L2 11.0.24.0/24 20 11.0.14.4 xel?2 0
11.0.12.2 ge?2 0
L2 11.0.25.0/24 20 11.0.12.2 ge?2 0
11.0.15.5 geo6 0
L2 11.0.26.0/24 20 11.0.12.2 ge?2 0
L2 11.0.35.0/24 20 11.0.15.5 geb 0
L2 11.0.36.0/24 30 11.0.12.2 ge?2 0
11.0.15.5 geb6 0
L2 11.0.45.0/24 20 11.0.14.4 xel?2 0
11.0.15.5 geo6 0
L2 11.0.56.0/24 20 11.0.15.5 geb 0
C 25.0.0.1/32 10 -= loopbackl 0
L2 25.0.0.2/32 20 11.0.12.2 ge?2 0
L2 25.0.0.3/32 30 11.0.12.2 ge?2 0
11.0.15.5 geb6 0
L2 25.0.0.4/32 20 11.0.14.4 xel?2 0
L2 25.0.0.5/32 20 11.0.15.5 geb 0
L2 25.0.0.6/32 30 11.0.15.5 geb 0
C 25.0.1.1/32 10 -- loopback? 0
L2 25.0.1.2/32 20 11.0.12.2 ge?2 0
L2 25.0.1.3/32 30 11.0.12.2 ge?2 0
11.0.15.5 geo6 0
L2 25.0.1.4/32 20 11.0.14.4 xel?2 0
L2 25.0.1.5/32 20 11.0.15.5 geb 0
L2 25.0.1.6/32 30 11.0.15.5 geb 0
RTR1#

RTR1#show ip isis route prefix 25.0.1.3/32 algorithm 128
Codes: C - connected, E - external, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, D - discard, e - external metric

** — invalid

Tag 1: VRF : default

Destination Metric Next-Hop Interface Tag
L2 25.0.1.3/32 30 11.0.12.2 ge?2 0
11.0.15.5 geb 0
RTR1#

Verify that the configured Flex-Algo parameters, constraints, and metrics are correctly applied and operational within
the 1S-IS domain.

RTR1#show isis flex-algo control

ISIS Instance : 1

Num of times NSM disconnects received: 0

Num of times NSM Admin Group mapping received: 2

Num of times NSM Extended Admin Group mapping received: 3
Flex-Algo ASLA advertising: On

Flex-Algo strict ASLA usage: Off

Flex-Algo Routing Capability: Yes

Flex-Algo Readvertise Capability: No

Flex-Algo CSPF Capability: Yes
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Flex-Algo Adjacency-SID Capability: No
Flex-Algo Strict Adjacency-SID Capability: No
Flex-Algo Backup Adjacency-SID Capability: No
Flex-Algo QoS-Policy Capability: No
Flex-Algo BGP-LS Capability: No
RTR1#
RTR1#show isis flex-algo 128 status winner detail
ISIS Instance : 1
Router-ID : 25.0.1.2, System-ID : 0100.0000.1022
Algorithm Number : 128

Metric Type : te-metric
Calculation Type : spf
Priority : 131 (Winner)
Prefix Metric Flag : No
Fwd-Exclude-Any-AG Mask : None
Fwd-Include-Any-AG Mask : None
Fwd-Include-Al1-AG Mask : None
Rev-Exclude-Any-AG Mask : None
Rev-Include-Any-AG Mask : None
Rev-Include-All-AG Mask : None
Fwd-Exclude-Any-EAG Mask : NULL
Fwd-Include-Any-EAG Mask :

(32)
Fwd-Include-Al1-EAG Mask : NULL
Rev-Exclude-Any-EAG Mask : NULL
Rev-Include-Any-EAG Mask : NULL
Rev-Include-All-EAG Mask : NULL
Exclude SRLG-ID List : NULL
Exclude Minimum Bandwidth : O
Exclude Maximum Delay : 0

Intf-Group Mode Total B/W Calculate : No
Reference Bandwidth : O
Granularity Bandwidth : O

RTR1#
RTR1#

Verify that Flex-Algo 128 is enabled, correctly configured, and active with the expected user-defined constraints and

parameters.

RTR1#show isis flex-algo 128 status usercfg summary
ISIS Instance : 1

Algorithm Number : 128
Metric Type : te-metric
Calculation Type : spf
Priority : 5
Prefix Metric Flag: No

RTR1#

RTR1#show isis flex-algo 128 status election summary
ISIS Instance : 1
Router-ID : 25.0.1.2, System-ID : 0100.0000.1022
Algorithm Number : 128

© 2025 IP Infusion Inc. Proprietary

32



Flex Algorithm for ISIS

Metric Type
Calculation Type

te-metric
spf

Priority 131 (Winner)

Prefix Metric Flag No

Router-ID 25.0.1.5, System-ID 0100.0000.1055
Algorithm Number : 128

Metric Type te-metric

Calculation Type spf

Priority 130

Prefix Metric Flag No

Router-ID 25.0.1.6, System-ID 0100.0000.1066
Algorithm Number : 128

Metric Type te-metric

Calculation Type spf

Priority 5

Prefix Metric Flag No

Router-1ID 25.0.1.4, System-ID 0100.0000.1044
Algorithm Number : 128

Metric Type te-metric

Calculation Type spf

Priority 5

Prefix Metric Flag No

Router-1ID 25.0.1.3, System-ID 0100.0000.1033
Algorithm Number : 128

Metric Type

te-metric

Calculation Type spf

Priority 5

Prefix Metric Flag No

Router-1ID 25.0.1.1, System-ID 0100.0000.1011
Algorithm Number 128

Metric Type

te-metric

Calculation Type spf
Priority 5
Prefix Metric Flag No

RTR1#show isis flex-algo 128 status winner summary
ISIS Instance : 1
Router-ID 25.0.1.2, System-ID
Algorithm Number : 128
Metric Type :

0100.0000.1022

: te-metric
Calculation Type : spf
Priority : 131 (Winner)
Prefix Metric Flag : No

RTR1l#show mpls forwarding-table algorithm 128
Codes: > - installed FTN, * - selected FTIN, p - stale FTN, ! - using backup
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FTN-ECMP LDP:

Code
ELC

i>

No
i>

i>

No
i>

No
i>

No
RTR1#

B - BGP FTN, K - CLI FTN,
L - LDP FTN, R - RSVP-TE FTN,
U - unknown FTN, O - SR-OSPF FTN,
(m)

- FTN mapped over multipath transport,

FEC
Nexthop
25.0.1.2/32
128
11.0.12.2
25.0.1.3/32
128
11.0.12.2
11.0.15.5
25.0.1.4/32
128
11.0.14.4
25.0.1.5/32
128
11.0.15.5
25.0.1.6/32
128
11.0.15.5

Disabled,

SR: Disabled

Nhlfe-ID Tunnel-1ID
UpTime

FTN-ID

Algo-Num

1 8
01:19:19

01:19:19

01:19:19

01:19:19

14 44

01:19:19

(t)

- tunnel,

RTR1l#show mpls ftn-table algorithm 128
Primary FTN entry with FEC: 25.0.1.2/32, id: 1, row status: Active, Tunnel-Policy: N/A,

State: Installed
CreateTime: 01:19:35, UpTime: 01:19:35, LastUpdate:
Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128
Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color:
Cross connect ix: in intf: - in label: 0 out-segment ix: 1 refcount: 1

label:

Nexthop addr:

Owner:
State:
Out-segment with ix: 1,

3

N/A,
Active

Persistent: No,

11.0.12.2

owner:

Admin Status:

N/A,

Stale:

P - SR Policy FTN, (b)
S - SNMP FTN, I

Up,

cross connect ix:

(e)

NO,

i - SR-ISIS FTN,

2,

k -

Pri

Yes

Yes

Yes

Yes

Yes

Yes

refcount:

op code:

IGP-Shortcut,
SR-CLI FTN
- FTN is ECMP

Out-Label

21283

21283

21286

Oper Status: Up

9, out intf:

Push

- bypass,

ge?2

ge2

geb

xel?2

geb6

geb

Out-Intf

gez,

out

Primary FTN entry with FEC: 25.0.1.3/32, id: 7, row status: Active, Tunnel-Policy: N/A,

State: Installed
CreateTime: 01:19:35, UpTime: 01:19:35, LastUpdate:
Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128
Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color:
Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 29 refcount: 1

Owner:
State:

Active

ISIS-SR-FA,

Persistent: No,

Admin Status:

Up,

Oper Status: Up
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Out-segment with ix: 29, owner: ISIS-SR-FA, Stale: NO, refcount: 4, out intf:
ge2, out label: 21283

Nexthop addr: 11.0.12.2 cross connect ix: 10, op code: Push

Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 19 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 19, owner: ISIS-SR-FA, Stale: NO, refcount: 2, out intf:
ge6, out label: 21283

Nexthop addr: 11.0.15.5 cross connect ix: 10, op code: Push

Primary FTN entry with FEC: 25.0.1.4/32, id: 2, row status: Active, Tunnel-Policy: N/A,
State: Installed

CreateTime: 01:19:35, UpTime: 01:19:35, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 22 refcount: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 22, owner: N/A, Stale: NO, refcount: 9, out intf: xel2, out
label: 3

Nexthop addr: 11.0.14.4 cross connect ix: 6, op code: Push

Primary FTN entry with FEC: 25.0.1.5/32, id: 8, row status: Active, Tunnel-Policy: N/A,
State: Installed

CreateTime: 01:19:35, UpTime: 01:19:35, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 9 refcount: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 9, owner: N/A, Stale: NO, refcount: 9, out intf: ge6, out
label: 3

Nexthop addr: 11.0.15.5 cross connect ix: 4, op code: Push

Primary FTN entry with FEC: 25.0.1.6/32, id: 14, row status: Active, Tunnel-Policy: N/
A, State: Installed

CreateTime: 01:19:35, UpTime: 01:19:35, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 13, in intf: - in label: 0 out-segment ix: 43 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 43, owner: ISIS-SR-FA, Stale: NO, refcount: 2, out intf:
ge6, out label: 21286

Nexthop addr: 11.0.15.5 cross connect ix: 13, op code: Push
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Implementation Examples

Traffic Optimization in Multi-Service Networks: Using flex algo bulk data transfers can prioritize cost-effective paths
over low-latency ones.

Dynamic Resource Allocation in 5G Networks: In a 5G network, diverse applications such as real-time communication,
loT devices, and large data transfers require unique routing and resource allocation to meet their performance
needs.Algo allows tailored routing paths for different applications (for example: low-latency routes for real-time
communication, energy-efficient paths for 0T devices). Ensures optimal resource utilization while meeting the
performance requirements of various 5G use cases.

Content Delivery Networks (CDNs): A CDN provider delivers content to end-users from multiple distributed servers.
Flex Algo optimizes traffic flow to ensure the shortest delivery times based on user location and server availability.

CLI Commands

The isis flex-algo introduces the following configuration commands.
e advertise-definition

e admin-group anomaly

e affinity-map

e affinity-ag-exclude-any

e affinity-ag-include-any

e affinity-ag-include-all

e affinity-ag-reverse-exclude-any

e affinity-ag-reverse-include-any

e affinity-ag-reverse-include-all

e affinity-eag-exclude-any

e affinity-eag-include-any

e affinity-eag-include-all

e affinity-eag-reverse-exclude-any

e affinity-eag-reverse-include-any

e affinity-ag-reverse-include-all

e asla flex-algo

e capability flex-algo

¢ exclude-maximum-delay

¢ extended-admin-group

e extended-admin-group anomaly

¢ flex-algo

e 1isis admin-group flex-algo

e 1sis admin-group anomaly flex-algo
e 1isis extended-admin-group flex-algo

e isis extended-admin-group anomaly flex-algo
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e 1isis
e 1isis
e 1isis
e 1isis

e 1isis

te-metric flex-algo ipvié

te-minimum-delay

te-maximum-delay

te-minimum-delay flex-algo

te-maximum-delay flex-algo

e metric-type

e metric-type

e priority

e participate

e ti-1fa

e show isis
¢ show isis
¢ show isis
¢ show isis
¢ show isis
e show isis
e show isis
e show isis
¢ show isis
¢ show isis
¢ show isis

flex-algo
flex-algo
flex-algo
flex-algo

number status
all status usercfg

all status election

extend-admin-groups

flex-algo
flex-algo
flex-algo
flex-algo

all status
all status usercfg
all status election

all status winner

extend-admin-groups

extend-admin-groups

capability flex-algo

Use this command to enable the Flexible Algorithm feature on a per ISIS routing instance basis.

Use the no form of this command to disable the Flexible Algorithm feature in NSM

Command Syntax

capability flex-algo (routing)

(no)

capability flex-algo (routing)

Parameters

Default
Disabled

routing

Command Mode

Segment-routing Mode

Enables the Flexible Algorithm feature on a per ISIS routing instance basis
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Applicability
Introduced in OcNOS version 6.6.0.

Example

ocnos (config-router) #capability flex-algo routing
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asla flex-algo

Use this command to enables the advertisement of Flexible algorithm specific ASLA link attributes in ISIS routing.

Use the no form of this command to disable the advertisement of Flexible algorithm specific ASLA link attributes in ISIS

routing.

Command Syntax

asla flex-algo (advertise|strict)

(no) asla flex-algo (advertisel|strict)

Parameters
advertise
strict

Default

Disabled

Command Mode

Segment-routing Mode

Applicability

Introduced in OcNOS version 6.6.0.

Example

Enables the advertisement of Flexible algorithm specific ASLA link attributes in ISIS
routingx

Enables the usage of strict ASLA link attributes for Flexible Algorithm specific path
calculation in ISIS

ocnos (config-router) #capability flex-algo routing
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flex-algo
Use this command to create a new sub-mode config-isis-fa under ISIS router configuration mode.

Use the no form of this command to disable the new sub-mode config-isis-fa under ISIS router configuration
mode.

Command Syntax

flex-algo <Algorithm-Number>

Parameters
Algorithm- Specifies the flexible algorithm number <128-255>.
Number

Default

Disabled

Command Mode

ISIS Router Configuration Mode
Applicability

Introduced in OcNOS version 6.6.0.

Example

ocnos (config-router) #flex-algo 128
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isis admin-group flex-algo
Use this command to assign an Admin Group to a specific Flex-Algorithm (Flex-Algo) in I1S-IS .

Use the no form of this command to assign an Admin Group to a specific Flex-Algorithm (Flex-Algo) in IS-IS. .

Command Syntax

isis admin-group flex-algo <1 - 16777214>

Parameters

1 - 16777214 Specifies the Flex-Algorithm ID that will be associated with an Admin Group.
Default
Disabled

Command Mode

ISIS Router Configuration Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# admin-group flex-algo 100
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affinity-map

Use this command to command associates the affinity name with the particular bit positions in the Extended Admin
Group (EAG) bitmask.

The Affinity-Map (EAG) definition must be globally unique across all routers in a SR domain.

Use the no form of this command to affinity name with the particular bit positions.

Command Syntax

affinity-mapp (attribute|Bit-Number)

Parameters
attribute Specifies the name of the affinity map.
Bit-Number Bit position in the Extended Admin Group bitmask. Minimum value is 32 and maximum value
is 95.
Default
Disabled

Command Mode

ISIS Router Configuration Mode
Applicability

Introduced in OcNOS version 6.6.0.

Example

ocnos (config-router) #faffinity-mapping
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metric-type

Use this command to specify the type of metric to be used for path computation in routing protocols, such as IS-IS or
Traffic Engineering. This command allows selecting different metric types based on network optimization requirements.

Use the no form of this command to enable metric type as igp-metric.

Command Syntax

metric-type {igp-metric | te-metric | link-delay}
(no) metric-type {igp-metric | te-metric | link-delay}
Parameters
igp-metric Uses the Interior Gateway Protocol (IGP) metric for routing decisions. .
te-metric Uses the Traffic Engineering (TE) metric, which is specifically configured for MPLS TE.
link-delay Uses the measured or configured link delay as the metric, allowing for delay-based path
selection.
Default

IGP

Command Mode

ISIS Router Configuration Mode
Applicability

Introduced in OcNOS version 6.6.0.

Example

ocnos (config-isis-fa) #metric-type te-metric
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priority

Use this command to define the priority value for a specific process, protocol, or routing decision. The priority value
determines the precedence of an entity when multiple options exist.

Use the no form of this command is used then the priority value is updated to the default value of 5.

Command Syntax
priority <1-255>

(no) priority <1-255>

Parameters

1-255 Priority for Flexible Algorithm (nor for routing).
Default
5

Command Mode

ISIS Router Configuration Mode
Applicability

Introduced in OcNOS version 6.6.0.

Example

ocnos (config-isis-fa)# priority 200
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advertise-definition

Use this command to enable advertisement of the Flexible Algorithm definition.

Use the no form of this command to disable advertisement of the Flexible Algorithm definition.

Command Syntax
advertise-definition

(no) advertise-definition

Parameters

None

Default
5

Command Mode

ISIS Router Configuration Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example

ocnos (config-isis-fa)# advertise-definition
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participate
Use this command to enable participation for a Flexible Algorithm.

Use the no form of this command to disable participation for a Flexible Algorithm.

Command Syntax
participate

(no) participate

Parameters

None

Default

None

Command Mode
ISIS Router Configuration Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example

ocnos (config-isis-fa)# participate
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ti-Ifa

Use this command to enable TI-LFA based fast rerouting of primary paths associated to a flexible algorithm.

Use the no form of this command to disable TI-LFA based fast rerouting of primary paths associated to a flexible
algorithm.

Command Syntax
ti-1fa

(no) ti-1lfa

Parameters

None

Default

None

Command Mode

ISIS Router Configuration Mode
Applicability

Introduced in OcNOS version 6.6.0.

Example

ocnos (config-isis—-fa)# ti-1fa
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exclude-maximum-delay

Use this command to set the exclude maximum link delay value constraint for a Flexible Algorithm definition.
Use the no form of this command to unset the exclude maximum link delay value constraint for a Flexible Algorithm
definition.
Command Syntax
exclude-maximum-delay <1-16777215>

(no) exclude-maximum-delay <1-16777215>

Parameters

<1-16777215> The maximum delay value in the range.
Default
None

Command Mode

Interface Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example
OcNOS (config-if) # exclude-maximum-delay 100000
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affinity-ag-exclude-any
Use this command to configure a Exclude any Admin-Group affinity name for the forward direction.

Use the no form of this command to disable the exclude maximum link delay value constraint for a Flexible Algorithm
definition.

Command Syntax
affinity-ag-exclude-any <NAME>

(no) affinity-ag-exclude-any <NAME>

Parameters

<Name> Specifies the name of the affinity group to be excluded from path computation.
Default
None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router mpls
OcNOS (config-mpls)# traffic-eng
OcNOS (config-mpls-te) # affinity-ag-exclude-any 0x02
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affinity-ag-include-any
Use this command to configure a include any Admin-Group affinity name for the forward direction.

Use the no form of this command to exclude the to configure a Include any Admin-Group affinity name for the forward
direction.

Command Syntax
affinity-ag-include-any <Affinity-Name>

(no) affinity-ag-include-any <Affinity-Name>

Parameters
<Affinity Specifies the affinity group(s) that must be included in the path.
Name>

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.
Applicability

Introduced in OcNOS version 6.6.0.

Example
OcNOS (config-mpls—-te-po)# affinity-ag-include-any TRUSTED PATHS
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affinity-ag-include-all
Use this command to to configure a include all Admin-Group affinity name for the forward direction.

Use the no form of this command to exclude include all Admin-Group affinity name for the forward direction.

Command Syntax
affinity-ag-include-all} <Affinity-Name>

(no) affinity-ag-include-all} <Affinity-Name>

Parameters
<Affinity Specifies the name of the Admin-Group affinity to be included.
Name>

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.
Applicability

Introduced in OcNOS version 6.6.0.

Example
OcNOS (config-mpls-te-po)# affinity-ag-include-all FORWARD TRUSTED PATHS

© 2025 IP Infusion Inc. Proprietary 51



Flex Algorithm for ISIS

affinity-ag-reverse-exclude-any
Use this command to configure a exclude any Admin-Group affinity name for the reverse direction.

Use the no form of this command to disable a exclude any Admin-Group affinity name for the reverse direction.

Command Syntax

affinity-ag-reverse-exclude-any <Affinity-Name>

(no) affinity-ag-reverse-exclude-any <Affinity-Name>
Parameters
<Affinity Specifies the name of the Admin-Group affinity to be excluded.
Name>
Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.
Applicability

Introduced in OcNOS version 6.6.0.

Example
OcNOS (config-mpls-te) # affinity-ag-reverse-exclude-any REVERSE HIGH LATENCY
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affinity-ag-reverse-include-any
Use this command to configure a include any Admin-Group affinity name for the reverse direction.

Use the no form of this command to exclude a include any Admin-Group affinity name for the reverse direction.

Command Syntax
affinity-ag-reverse-include-any <Affinity-Name>

(no) affinity-ag-reverse-include-any <Affinity-Name>

Parameters
<Affinity Specifies the name of the Admin-Group affinity to be included for the reverse direction.
Name>

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config-mpls-te-po)# affinity-ag-reverse-include-any
REVERSE TRUSTED PATHS
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affinity-ag-reverse-include-all
Use this command to configure a include all Admin-Group affinity name for the reverse direction.

Use the no form of this command to exclude a Include all Admin-Group affinity name for the reverse direction.

Command Syntax
affinity-ag-reverse-include-all} <Affinity-Name>

(no) affinity-ag-reverse-include-all} <Affinity-Name>

Parameters
<Affinity Specifies the Admin-Group affinity name to include all associated links in the reverse
Name> direction.

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config-mpls-te) # affinity-ag-reverse-include-all REVERSE LOW LATENCY
REVERSE HIGH PRIORITY
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affinity-eag-exclude-any
Use this command to configure a exclude any Explicit Affinity Group (EAG) affinity name for the forward direction.

Use the no form of this command to disable a exclude any EAG affinity name for the forward direction.

Command Syntax
affinity-eag-exclude-any <Affinity-Name>

(no) affinity-eag-exclude-any <Affinity-Name>

Parameters
<Affinity Specifies the EAG affinity name that should be excluded from path selection.
Name>

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.
Applicability

Introduced in OcNOS version 6.6.0.

Example
OcNOS (config-mpls—-te-po)# affinity-eag-exclude-any EAG UNTRUSTED
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affinity-eag-include-any
Use this command to configure a include any Explicit Affinity Group (EAG) affinity name for the forward direction.

Use the no form of this command to disable a include any EAG affinity name for the forward direction.

Command Syntax
affinity-eag-include-any <Affinity-Name>

(no) affinity-eag-include-any <Affinity-Name>

Parameters
<Affinity Specifies the EAG affinity name that should be included from path selection.
Name>

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.
Applicability

Introduced in OcNOS version 6.6.0.

Example
OcNOS (config-mpls-te-po)# affinity-eag-include-any EAG TRUSTED PATHS
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affinity-eag-include-all
Use this command to configure a include all Explicit Affinity Group (EAG) affinity name for the forward direction.

Use the no form of this command to disable a include all EAG affinity name for the forward direction.

Command Syntax
affinity-eag-include-all <Affinity-Name>

(no) affinity-eag-include-all <Affinity-Name>

Parameters
<Affinity Specifies the EAG affinity name that should be included from path selection.
Name>

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config-mpls-te) # affinity-eag-include-all EAG LOW LATENCY
EAG_HIGH PRIORITY
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affinity-eag-reverse-exclude-any

Use this command to configure a exclude any Explicit Affinity Group (EAG) affinity name for the reverse direction.

Use the no form of this command to disable a exclude any EAG affinity name for the reverse direction.

Command Syntax
affinity-eag-reverse-exclude-any <Affinity-Name>

(no) affinity-eag-reverse-exclude-any <Affinity-Name>

Parameters
<Affinity Specifies the EAG affinity name that should be excluded from reverse direction path
Name> computation.

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.
Applicability

Introduced in OcNOS version 6.6.0.

Example
OcNOS (config-mpls-te-po) # affinity-eag-reverse-exclude-any EAG UNTRUSTED
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affinity-eag-reverse-include-any
Use this command to configure a include any Explicit Affinity Group (EAG) affinity name for the reverse direction.

Use the no form of this command to disable a include any EAG affinity name for the reverse direction.

Command Syntax
affinity-eag-reverse-include-any <Affinity-Name>

(no) affinity-eag-reverse-include-any <Affinity-Name>

Parameters
<Affinity Specifies the EAG affinity name that should be included from reverse direction path
Name> computation.

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config-mpls-te) # affinity-eag-reverse-include-any EAG LOW LATENCY
EAG_HIGH PRIORITY
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affinity-eag-reverse-include-all

Use this command to configure a include all Explicit Affinity Group (EAG) affinity name for the reverse direction.

Use the no form of this command to disable a include all EAG affinity name for the reverse direction.

Command Syntax
affinity-eag-reverse-include-all <Affinity-Name>

(no) affinity-eag-reverse-include-all <Affinity-Name>

Parameters
<Affinity Specifies the EAG affinity name that should be included all links from reverse direction path
Name> computation.

Default

None

Command Mode

MPLS Traffic Engineering (TE) configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config-mpls-te) # affinity-eag-reverse-include-all EAG LOW LATENCY
EAG_HIGH PRIORITY
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isis te-metric flex-algo ipv4
Use this command to set the Traffic Engineering (TE) metric on an interface for the Flexible Algorithm application..

Use the no form of this command to unset the TE metric on an interface for the Flexible Algorithm application..

Command Syntax
isis te-metric flex-algo ipv4d <1-16777214>

(no) isis te-metric flex-algo ipv4d <1-16777214>

Parameters

<1-16777214> Specifies the Flex-Algorithm ID.

Default

None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# te-metric flex-algo ipvé4 1
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isis te-minimum-delay

Use this command to configure the Traffic Engineering (TE) maximum delay value on a ISIS routing enabled interface for

the Flexible Algorithm application.

Use the no form of this command to disable the TE maximum delay value on a ISIS routing enabled interface for the

Flexible Algorithm application.

Command Syntax
isis te-minimum-delay flex-algo <1-16777214>

(no) isis te-minimum-delay flex-algo <1-16777214>

Parameters

<1-16777214> Specifies the Flex-Algorithm ID for which the minimum delay metric should be applied.
Default
None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# te-minimum-delay flex-algo 1
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isis te-maximum-delay

Use this command to configure the Traffic Engineering (TE) maximum delay value on a ISIS routing enabled interface for

the Flexible Algorithm application.

Use the no form of this command to disable the TE maximum delay value on a ISIS routing enabled interface for the

Flexible Algorithm application.

Command Syntax
isis te-maximum-delay flex-algo <1-16777214>

(no) isis te-maximum-delay flex-algo <1-16777214>

Parameters

<1-16777214> Specifies the Flex-Algorithm ID for which the maximum delay metric should be applied.
Default
None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# te-maximum-delay flex-algo 1
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isis te-minimum-delay flex-algo

Use this command to configure the Traffic Engineering (TE) minimum delay value on a ISIS routing enabled interface for

the Flexible Algorithm application.

Use the no form of this command to disable the TE minimum delay value on a ISIS routing enabled interface for the

Flexible Algorithm application.

Command Syntax
isis te-minimum-delay flex-algo <1-16777214>

(no) isis te-minimum-delay flex-algo <1-16777214>

Parameters

<1-16777214> Specifies the Flex-Algorithm ID that the minimum delay metric will be applied to.
Default
None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# te-minimum-delay flex-algo 1
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isis te-maximum-delay flex-algo

Use this command to configure the Traffic Engineering (TE) maximum delay value on a ISIS routing enabled interface for

the Flexible Algorithm application.

Use the no form of this command to disable the TE maximum delay value on a ISIS routing enabled interface for the

Flexible Algorithm application.

Command Syntax
isis te-maximum-delay flex-algo <1-16777214>

(no) isis te-maximum-delay flex-algo <1-16777214>

Parameters

<1-16777214> Specifies the Flex-Algorithm ID that the maximum delay metric will be applied to.
Default
None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# te-maximum-delay flex-algo 1

© 2025 IP Infusion Inc. Proprietary

65



Flex Algorithm for ISIS

extended-admin-group

Use this command to associate an Extended Admin Group (EAG) name with a specific bit position in the Extended
Admin Group bitmask.

Use the no form of this command to disassociate an EAG name with a specific bit position in the Extended Admin
Group bitmask.
Command Syntax

extend-admin-group <Extended-Admin-Group-Name> bit-position <Bit-Number>

(no) extend-admin-group <Extended-Admin-Group-Name> bit-position <Bit-Number>

Parameters

Affinity-Name Specifies the name of the affinity map.

Bit-Number Specifies bit position in the Extended Admin Group bitmask. Minimum value is 32 and
maximum value is 95.

Default

None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# extend-admin-group EAG FAST PATH bit-position 2
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isis extended-admin-group flex-algo

Use this command to set the affinity, i.e. Extended Admin Group (EAG) on a routing enabled, interface for the Flexible
Algorithm application.

Use the no form of this command to remove the affinity, i.e. EAG on a routing enabled, interface for the Flexible
Algorithm application.

Command Syntax
isis extended-admin-group flex-algo <Affinity-Name>

(no) isis extended-admin-group flex-algo <Affinity-Name>

Parameters

Affinity-Name Specifies the Flex-Algorithm ID that will be associated with an Extended Admin Group.

Default

None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# extended-admin-group flex-algo 10
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extended-admin-group anomaly

Use this command to enable anomaly detection for the Extended Admin Group (EAG) in IS-IS.

Use the no form of this command to disable the enable anomaly detection for the Extended Admin Group (EAG) in IS-
IS.

Command Syntax
extended-admin-group anomaly

(no) extended-admin-group anomaly

Parameters

None

Default

None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# extended-admin-group anomaly
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isis extended-admin-group anomaly flex-algo

Use this command to detect anomalies in the Extended Admin Group (EAG) configuration for a specific Flex-Algo in IS-
IS.

Use the no form of this command to disable anomalies in the Extended Admin Group (EAG) configuration for a specific
Flex-Algo in IS-IS.

Command Syntax
isis extended-admin-group anomaly flex-algo < 1 - 16777214>

(no) isis extended-admin-group anomaly flex-algo < 1 - 16777214>

Parameters

<1-16777214> Specifies the Flex-Algorithm ID for which EAG anomaly detection should be enabled.

Default

None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# extended-admin-group anomaly flex-algo 100

© 2025 IP Infusion Inc. Proprietary 69



Flex Algorithm for ISIS

admin-group anomaly

Use this command to enable anomaly detection for the Admin Group configuration in 1S-IS.

Use the no form of this command to disable anomaly detection for the Admin Group configuration in IS-IS..

Command Syntax
admin-group anomaly

(no) admin-group anomaly

Parameters

None

Default

None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# admin-group anomaly
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isis admin-group anomaly flex-algo
Use this command to detect anomalies in the Admin Group configuration for a specific Flex-Algo in 1S-IS.

Use the no form of this command to disable anomalies in the Admin Group configuration for a specific Flex-Algo in IS-
IS.

Command Syntax
isis admin-group anomaly flex-algo < 1 - 16777214>
(no) isis admin-group anomaly flex-algo < 1 - 16777214>

Parameters

<1-16777214> Specifies the Flex-Algorithm ID to monitor for anomalies.

Default

None

Command Mode

ISIS Router configuration mode.

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS (config)# router isis
OcNOS (config-isis)# admin-group anomaly flex-algo 50
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show isis flex-algo

Use this command to display information about the flexible algorithm configuration and operational state in I1S-IS.

Command Syntax
show isis flex-algo (128-255>) (all) (control)

Parameters
Algorithm- Specifies the flexible algorithm number <128-255>.
Number
all Specifies all flexible algorithms.
control Specifies flexible algorithm global control.
Default
None

Command Mode

Execution Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example

OcNOS#configure terminal
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show isis flex-algo number status

Use this command to display status information for a specific Flexible Algorithm identified by (128-255).

Command Syntax
show isis flex-algo (128-255) status

Parameters
election Displays whether the algorithm is part of a group of algorithms being elected to handle the
path computation.
usercfqg Displays the algorithms that have been manually configured by the user on the device..
winner Displays which algorithm has been selected for path computation based on the election
process.
Default
None

Command Mode

Execution Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example
View Election Status for Flexible Algorithm:

show isis flex-algo 150 status election
View Election Status for Flexible Algorithm:

show isis flex-algo 150 status usercfg
View Election Status for Flexible Algorithm:

show isis flex-algo 150 status winner
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show isis flex-algo all status usercfg

Use this command to display the details of flexible algorithm.

Command Syntax

show isis flex-algo all status usercfg (summary/detail))

Parameters
summary Displays a summary of user configuration of all flexible algorithm(s) of local router node.
detail Displays in detail user configuration of all flexible algorithm(s) of local router node.
Default
None

Command Mode

Execution Mode

Applicability

Introduced in OcNOS version 6.6.0.
Example

View isis Status for Flexible Algorithm:

show isis flex-algo 150 status usercfg summary
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show isis flex-algo all status election

Use this command to sisplay a summary of all flexible algorithm’s FAD learnt from all router(s), that participated in the
election process.

Command Syntax

show isis flex-algo <128-255> all status election (summary/detail))

Parameters
summary Displays a summary of all flexible algorithm’s FAD learnt from all router(s), that participated in
the election process.
detail Displays in detail all flexible algorithm’s FAD learnt from all router(s), that participated in the
election process.
Default
None

Command Mode

Execution Mode

Applicability

Introduced in OcNOS version 6.6.0.
Example

View Election Status for Flexible Algorithm:

show isis flex-algo 128 all status election summary

show isis flex-algo 141 all status election detail
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show isis flex-algo all status winner

Use this command to displays a summary all flexible algorithm’s FAD that have been declared as election winner
across all routers of the SR domain.

Command Syntax

show isis flex-algo <128-255> all status winner (summary/detail))

Parameters
summary Displays a summary all flexible algorithm’s FAD that have been declared as election winner
across all routers of the SR domain.
detail Displays in detail all flexible algorithm’s FAD that have been declared as election winner
across all routers of the SR domain.
Default
None

Command Mode

Execution Mode

Applicability

Introduced in OcNOS version 6.6.0.
Example

View Election Status for Flexible Algorithm:

show isis flex-algo 128 all status winner summary

show isis flex-algo 141 all status winner detail
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show isis extend-admin-groups
Use this command to display the global extended admin group mapping table (Affinity map).

Command Syntax

show isis extend-admin-groups

Parameters

None

Default

None

Command Mode

Execution Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example
View Election Status for Flexible Algorithm:

show isis extend-admin-groups
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show isis flex-algo all status

Use this command to display the status of all Flexible Algorithms in the IS-IS protocol.

Command Syntax

show isis flex-algo all status (election/userconfig/winner (summary/detail))

Parameters
election Displays whether the algorithm is part of a group of algorithms being elected to handle the
path computation.
usercfqg Displays the algorithms that have been manually configured by the user on the device.
winner Displays which algorithm has been selected for path computation based on the election
process.
summary Displays a summary of user configuration of flexible algorithm of local router node.
detail Displays in detail user configuration of flexible algorithm of local router node.
Default
None

Command Mode

Execution Mode

Applicability
Introduced in OcNOS version 6.6.0.

Example
View Election Status for all Flexible Algorithms:

show isis flex-algo 150 status election
View Election Status for all Flexible Algorithms:

show isis flex-algo 150 status usercfg
View Election Status for all Flexible Algorithms:

show isis flex-algo 150 status winner
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Glossary

The following provides definitions for key terms or abbreviations and their meanings used throughout this document:

Key Terms/Acronym

Description

Intermediate System to
Intermediate System (I1S-IS)

A link-state routing protocol used to exchange routing information within a network. It is widely
used in large enterprise and service provider networks.

Flexible Algorithm (Flex-
Algo)

A feature in 1S-IS that allows for the definition of custom path computation algorithms. It provides
more granular control over traffic routing, enabling the use of application-specific routing
decisions

Segment Routing (SR)

A type of source-based routing in which the sender specifies the route that a packet will take
through the network by encoding the path as a sequence of segments. In IS-IS, SR can be
enhanced with flexible algorithms to improve traffic engineering.

Link-State
Advertisements(LSAs)

Packets exchanged between 1S-IS routers that contain information about the network’s topology,
such as available links, node statuses, and routing information.
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cHarTER4 [raffic Steering for Flexible Algorithms

Overview

Traffic Steering for Flexible Algorithms feature integrates BGP On-Demand Next Hop (ODN) policies with Flexible
Algorithms to improve the efficiency of path computation. Flexible Algorithms allow for route selection based on specific
network constraints such as latency, bandwidth, and other performance metrics. By combining BGP ODN policies with
Flexible Algorithms, the network can dynamically compute and adjust optimal paths in real-time, ensuring effective
traffic management according to service requirements.

Feature Characteristics

¢ Coloring for Traffic Steering:
* The egress PE node assigns colors to MPLS service FTNs.

* These colors represent SR-TE SLA requirements and are advertised via BGP UPDATE messages to the
ingress PE node.

* The ingress node matches the color information with the corresponding ODN policy and steers the traffic
accordingly (Traffic Steering).

* Integration with Flexible Algorithms:

+ ODN policies can be combined with Flexible Algorithms to create Flex-Algo-based SR-MPLS BE tunnels (Flex-
Algo LSPs).

« These tunnels enhance path computation by allowing route selection based on constraints such as latency,
bandwidth, and traffic load.

*  Network operators can customize routing logic to optimize traffic flow and enhance network efficiency.
e Support for Multiple MPLS Services:
* Flex-Algo LSPs can be used with:
* VPLS (Signaling via BGP)
+ BGP VPNv4
+ BGP VPNv6
*+ EVPN (ELINE, ELAN, ETREE)

Benefits

This feature offers several key advantages:

« Traffic steering based on SR-TE SLA requirements, ensuring optimal path selection.

»  Customizable routing logic using Flexible Algorithms, tailored to constraints like latency, bandwidth, and traffic load.
* Dynamic network adaptation, which reduces the need for manual intervention and minimizes complexity.

« Efficient resource utilization through Flex-Algo LSPs, optimizing traffic routing.

» Policy-driven traffic steering, enhancing resource allocation and overall network performance.

* Real-time path adjustments in response to congestion, failures, or changes in SLA.

© 2025 IP Infusion Inc. Proprietary 80



Traffic Steering for Flexible Algorithms

Prerequisites

This feature requires the following device capabilities:
*  OcNOS devices must support:

* ISIS-SR Flex-Algo and ECMP

+  BGP-VPLS and L3VPN/6VPE services

« EVPN services

Configuration
The following configuration enables Flex Algo with ISIS-SR.

Topology

This topology represents the application of Flex-Algo in a SR network environment, with three distinct algorithms

highlighted: Flex Algo 0, 128, and 129. Each algorithm defines a specific logical topology based on unique constraints

and use cases.

Topology Visualization:

* Red Lines (Flex Algo 0): Represents the default IGP metric-based paths where all links contribute to general

traffic forwarding.

* Green Lines (Flex Algo 128): Highlights paths optimized for bandwidth efficiency using GREEN-affinity links,

filtering out non-compliant links.

+ Blue Lines (Flex Algo 129): Displays paths optimized for delay-sensitive traffic using BLUE-affinity links,

excluding all others.

Flex 0 Flex 0
Flex 128 Flex 128
Flex 129 Flex 129

Flex 0
Flex 128
Flex 129

xed
.36.3

xe2

- . S — _ .
bxeﬁ RGB XEWTW‘XEWO RGB xeﬂh

Flexp 454 455 Flex0 56.5 56.6
Flex 128 Flex 128
Flex 129 Flex 129

Logical Topologies Based on Flexible Algorithms
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Configuration for BGP-VPLS Traffic Steering with ODN for FlexAlgo

The following configuration enables BGP-VPLS Traffic Steering with ODN Policy.

* The goal is to extend the existing setup used in the Flex Algorithm for ISIS chapter to configure BGP VPLS
services over Flex-Algo 128.

» ODN policy will be used to automate the steering of VPLS traffic. This ensures that VPLS traffic follows the
optimized paths based on Flex-Algo 128 constraints and metrics.

* The approach helps in seamless integration of VPLS over an SR-based network while maintaining traffic
engineering flexibility.

To configure BGP-VPLS functionality on nodes between RTR1 to RTR3, follow the steps mentioned below:
1. Configure BGP for VPLS Services.

1. Setup BGP in L2VPN address family on RTR1 and RTR2 as below.
RTR1 (config) #router bgp 65010

RTR1 (config-router)# bgp auto-policy-soft-reset enable

RTR1 (config-router)# neighbor 25.0.1.5 remote-as 65010

RTR1 (config-router)# neighbor 25.0.1.5 update-source loopback?2
( ) #

RTRI1 (config-router end

RTR1 (config-router)# address-family 12vpn vpls
RTR1 (config-router-af) # neighbor 25.0.1.5 activate
RTR1 (config-router-af)# exit-address-family
RTR1 (config-router)# end
RTR1 (config-router) # exit

RTR3 (config) #router bgp 65010

RTR3 (config-router) # bgp auto-policy-soft-reset enable

RTR3 (config-router neighbor 25.0.1.5 remote-as 65010

RTR3 (config-router neighbor 25.0.1.5 update-source loopback?2
RTR1 (config-router end

RTR3 (config-router exit

—_ — — ~—

#
#
#
#

RTR3 (config-router) # address-family 12vpn vpls
RTR3 (config-router-af) # neighbor 25.0.1.5 activate
RTR3 (config-router-af) # exit-address-family

RTR1 (config-router) # end

RTR3 (config-router) # exit

2. Setup BGP in L2VPN address family on RTR3 which acts as RR below:

RTRS (config) #router bgp 65010

RTRS (config-router) # bgp auto-policy-soft-reset enable

RTR5 (config-router)# no bgp inbound-route-filter

RTRS (config-router) # neighbor 25.0.1.1 remote-as 65010

RTR5 (config-router)# neighbor 25.0.1.1 update-source loopback?2
RTRS (config-router) # neighbor 25.0.1.3 remote-as 65010

RTR5 (config-router)# neighbor 25.0.1.3 update-source loopback?2
RTR5 (config-router) # !

RTRS (config-router) # address-family 12vpn vpls

RTR5 (config-router-af) # neighbor 25.0.1.1 activate

RTRS (config-router-af)# neighbor 25.0.1.1 route-reflector-client
RTR5 (config-router-af) # neighbor 25.0.1.3 activate
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RTR5 (config-router-af) # neighbor 25.0.1.3 route-reflector-client

(
RTRS5 (config-router-af) # exit-address-family
RTRS5 (config-router) # !

RTRS5 (config-router) # exit

2. Configure VPLS Instance on Between RTR1 and RTR3.

RTR1 (config) #mpls vpls BGP-VPLS 1000
RTR1 (config-vpls)# signaling bgp

RTR1 (config-vpls-sig)# ve-id 1

RTR1 (config-vpls-sig)# exit-signaling
RTR1 (config-vpls)# exit-vpls

RTR1 (config) #end

RTR3 (config) #mpls vpls BGP-VPLS 1000
RTR3 (config-vpls)# signaling bgp

RTR3 (config-vpls-sig)# ve-id 1

RTR3 (config-vpls-sig)# exit-signaling
RTR3 (config-vpls)# exit-vpls

RTR3 (config) #end

Note: Each VE-ID must be unique per node within the VPLS instance.

3. Configure the egress side to advertise the color per VPLS instance using a route-map:

1. Egress-side, Color needs to be advertised per vpls instance (as mentioned below).

RTR3 (config) #route-map set color permit 10

RTR3 (config-route-map) # set extcommunity color 1000

RTR3 (config-route-map) #!

RTR3 (config) #

RTR3 (config) #mpls vpls BGP-VPLS 1000
RTR3 (config-vpls) #route-map set color
RTR3 (config-vpls) #exit

RTR3 (config) #

4. Enable ODN Policy for Traffic Steering on RTR1:

RTR1 (config) #segment-routing

RTR1 (config-sr)# traffic-engineering

RTR1 (config-sr-te)# on-demand-nexthop 1000
RTR1 (config-sr-odn)# flex-algo 128

RTR1 (config-sr-odn)# exit-sr-odn

RTR1 (config-sr-te) # end

RTR1 (config-sr-te) # exit-te

RTR1 (config-sr) #

5. Configure ACCESS Interface for BGP-VPLS.

RTR1 (config) #interface xel5

RTR1 (config-if)# mtu 9216

RTR1 (config) #interface xel5.1000 switchport
RTR1 (config-if)# encapsulation dotlg 1000
RTR1 (config-if)# mtu 9216

RTR1 (config-if)# access-if-vpls

RTR1 (config-acc-if-vpls)# mpls-vpls BGP-VPLS
RTR1 (config-acc-if-vpls) #!
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RTR1 (config) #interface xel5

RTR1 (config-if) # mtu 9216

RTR1 (config) #interface xel9.1000 switchport
RTR1 (config-if)# encapsulation dotlg 1000
RTR1 (config-if) # mtu 9216

RTR1 (config-if)# access-if-vpls

RTR1 (config-acc-if-vpls)# mpls-vpls BGP-VPLS
RTR1 (config-acc-if-vpls) #!

Configuration Sanapshot:

R1

R2

mpls vpls BGP-VPLS 1000
signaling bgp

ve-id 1

exit-signaling
exit-vpls

interface xelb5
mtu 9216

interface xel5.1000 switchport
encapsulation dotlg 1000

mtu 9216

access-if-vpls

mpls-vpls BGP-VPLS

router bgp 65010

bgp auto-policy-soft-reset enable
address-family 12vpn vpls
neighbor 25.0.1.5 activate
exit-address-family

segment-routing
traffic-engineering
on-demand-nexthop 1000
flex-algo 128
exit-sr-odn
I

exit-te

route-map set color permit 10
set extcommunity color 1000

mpls vpls BGP-VPLS 1000
route-map set color
signaling bgp

ve-id 3

exit-signaling
exit-vpls

interface xel9
mtu 9216
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interface xel9.1000 switchport
encapsulation dotlg 1000

mtu 9216

access-if-vpls

mpls-vpls BGP-VPLS

router bgp 65010

bgp auto-policy-soft-reset enable
address—-family 12vpn vpls
neighbor 25.0.1.5 activate
exit-address-family

R5

router bgp 65010

no bgp inbound-route-filter

bgp auto-policy-soft-reset enable
address-family 12vpn vpls

neighbor 25.0.1.1 activate

neighbor 25.0.1.1 route-reflector-client
neighbor 25.0.1.3 activate

neighbor 25.0.1.3 route-reflector-client
exit-address-family

|

exit

Validation
Verify the bgp vpls summary.

FA-RTR1l#show bgp 1l2vpn vpls summary

BGP router identifier 25.0.1.1, local AS number 65010
BGP table version is 1

1 BGP AS-PATH entries

0 BGP community entries

Neighbor v AS MsgRcv MsgSen TblVer InQ outQ Up/Down State/
PfxRcd Desc

25.0.1.5 4 65010 157 160 1 0 0 01:01:15

1

Total number of neighbors 1

Total number of Established sessions 1

FA-RTRl#show bgp 1l2vpn vpls detail

VPLS ID: 1000

VE-ID: 1

Discovered Peers: 1
Route-Target: 65010:1000
Local RD: 65010:1000
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All Local Label Blocks:
[LB:81280, VBO:1, VBS:64]
Mesh Peers:
BGP Peer:25.0.1.5/32
VC Nbr Address:25.0.1.3,
VC Details: VC-ID:13
Local MTU:9216, Remote MT

RD:65010:1000, VE-ID:3

U:9216

Remote (LB:81280,VBO:1,VBS:64) Local (LB:81280,VBO:1,VBS:64)
LB sent on known VEID:Yes
In Label:81282, Out Label:81280
PW Status:Established
VC Installed:Yes
VC Signaled Time: 00:58:21
Extended-Community Color:1000
FA-RTR1#
FA-RTRl#show mpls dep-up table
Route-Node Prefix: 25.0.1.3
CLIST-INFO:
c _list-Pointer = 3579d30
c list-Type = CONFIRM NODE FTN
c list-Prefix = 25.0.1.3/32
c_list-Count =1
CONFIRM-NODE INFO:
Confirm-Node-Pointer = £4627000
Confirm-Data-Pointer = 30b1550
Confirm-Node-Type = CONFIRM VPLS MESH VC
VPLS Id = 1000
Peer addrss = 25.0.1.3/32
Color = 1000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA
Parent-FTN-Algo-Num = 128

FA-RTR1#
FA-RTRl#show mpls vpls mesh
(m)

(e) - Service mapped over L
VPLS-1ID Peer Addr
PW-INDEX SIG-Protocol Sta
1000 25.0.1.3

1 BGP Act
FA-RTR1#

FA-RTRl#show mpls vpls deta
Virtual Private LAN Service
SIG-Protocol: BGP

- Service mapped over multipath transport

DP ECMP

Tunnel-Label In-Label Network-Intf Out-Label Lkps/St
tus UpTime Ext-Color

21283 81282 ge2 81280 2/Up
ive 00:58:01 1000
il

Instance: BGP-VPLS, ID: 1000
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Route-Distinguisher :65010:1000
Route-Target :65010:1000
VE-ID :1
Attachment-Circuit: UP
Learning: Enabled
Control-Word: Disabled
Flow Label Status: Disabled, Direction: None, Static: No
Group ID: 0, Configured MTU: 9216
Description: none
service-tpid: dotl.g
Operating mode: Raw
MAC Withdrawal:

Configured interfaces:
Interface: xel5.1000
Status: Up
Subinterface Match Criteria(s)
dotlg 1000

Mesh Peers:
25.0.1.3 (Type: Ethernet) (Negotiated - CW: No, FAT: No) (Up) (UpTime: 00:58:16)

FA-RTR1#
Verify FlexAlgo FTN entry and corresponding LSP information:
FA-RTR1#show mpls ftn-table 25.0.1.3/32 algorithm 128

Primary FTN entry with FEC: 25.0.1.3/32, id: 6, row status: Active, Tunnel-Policy: N/A,
State: Installed

CreateTime: 01:19:25, UpTime: 01:19:25, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 22 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 22, owner: ISIS-SR-FA, Stale: NO, refcount: 4, out intf:
ge2, out label: 21283

Nexthop addr: 11.0.12.2 cross connect ix: 8, op code: Push

Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 60 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 60, owner: ISIS-SR-FA, Stale: NO, refcount: 2, out intf:
ge6, out label: 21283

Nexthop addr: 11.0.15.5 cross connect ix: 8, op code: Push

Dependent service info (count 1):
[VPLS MESH VC] VPLS mesh vpls _id 1000 peer 25.0.1.3/32 out label 81280 in label 81282

opcode 8 Ext-Color 1000
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Configuration for L3VPN (VPNv4) Traffic Steering with ODN for FlexAlgo
The following configuration enables L3VPN Traffic Steering with an ODN Policy:

This setup extends the existing configuration from the Flex Algorithm for ISIS chapter to support L3VPN
services over Flex-Algo 128.

ODN policy automates the steering of L3VPN traffic, ensuring it follows optimized paths based on the
constraints and metrics defined for Flex-Algo 128.

This approach enables seamless integration of L3VPN over an SR-based network while providing traffic
engineering flexibility and efficient resource utilization.

1. Configure BGP On RTR1 and RTR3 which are PE routers and RTR5(RR).

1.

Set up BGP in Address-Family VPNv4 on RTR1 and RTR2 as below.

RTR1 (config) #router bgp 65010

RTR1 (config-router)# bgp auto-policy-soft-reset enable
RTR1 (config-router)# neighbor 25.0.1.5 remote-as 65010

RTR1 (config-router)# neighbor 25.0.1.5 update-source loopback?2
RTR1 (config-router) # end

RTR1 (config-router)# address-family vpnv4 unicast

RTR1 (config-router-af) # neighbor 25.0.1.5 activate

RTR1 (config-router-af)# exit-address-family
RTR1 (config-router) # end
RTR1 (config-router) # exit

RTR3 (config) #router bgp 65010

RTR3 (config-router)# bgp auto-policy-soft-reset enable

RTR3 (config-router)# neighbor 25.0.1.5 remote-as 65010

RTR3 (config-router)# neighbor 25.0.1.5 update-source loopback?2
RTR3 (config-router) # end

RTR3 (config-router)# address-family vpnv4 unicast

RTR3 (config-router-af) # neighbor 25.0.1.5 activate

RTR3 (config-router-af)# exit-address-family

RTR3 (config-router) # end

RTR3 (config-router) # exit

2. Setup BGP in Address-Family VPNv4 on RTR3 which acts as RR below:

RTRS (config) #router bgp 65010

RTRS (config-router) # bgp auto-policy-soft-reset enable

RTR5 (config-router) # no bgp inbound-route-filter

RTR5 (config-router) # neighbor 25.0.1.1 remote-as 65010

RTR5 (config-router)# neighbor 25.0.1.1 update-source loopback?2
RTR5 (config-router) # neighbor 25.0.1.3 remote-as 65010

RTR5 (config-router)# neighbor 25.0.1.3 update-source loopback?2
RTR5 (config-router) # end

RTR5 (config-router) # address-family vpnv4 unicast

RTR5 (config-router-af) # neighbor 25.0.1.1 activate

RTRS (config-router-af)# neighbor 25.0.1.1 route-reflector-client
RTR5 (config-router-af) # neighbor 25.0.1.3 activate

RTRS (config-router-af)# neighbor 25.0.1.3 route-reflector-client
RTR5 (config-router-af) # exit-address-family

RTRS5 (config-router) # end

RTR5 (config-router) # exit
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2. Configure VRF on PE Routers (RTR1 and RTR3).

RTR1 (confiqg) #ip vrf vrf2000
RTR1 (config-vrf)# rd 10:2000

RTR1 (config-vrf)# route-target both 10:2000

RTR3 (confiqg) #ip vrf vrf2000
RTR3 (config-vrf)# rd 10:2000

3.

RTR3 (config-vrf)# route-target both 10:2000

Enable BGP for VRF and Configure ACCESS-IF:

RTR1 (config) #int xel5
RTR1 (config-if) # mtu 9216
RTR1 (config-if) #exit

RTR1 (config) #

RTR1 (config-if
RTR1 (config-if
RTR1 (config-if
RTR1 (config-if
RTR1 (config-if
RTR1 (config-if

RTRI1 (config) #

—_ — — — — —

#interface xel5.2000

# encapsulation dotlg 2000
# ip vrf forwarding vrf2000
# ip address 100.1.1.1/24

# mtu 9216

fexit

RTR1 (config) #router bgp 65010
RTR1 (config-router) # address-family ipv4 vrf vrf2000

RTR1 (config-router-af) #

RTR1 (config-router-af) #

redistribute connected

RTR1 (config-router-af)# exit-address-family
RTR1 (config-router) #end
RTR1 (config-router) #commit

RTR3
RTR3
RTR3
RTR3

config)#

—_— o~ o~ —~

RTR3 (config) #

RTR3 (config-if
RTR3 (config-if
RTR3 (config-if
RTR3 (config-if
RTR3 (config-if
RTR3 (config-if

RTR3 (config) #

(
(
(
(
RTR1 (config-router-af) #
(
(
(
(

—_— — — — — —

config) #int xel9
config-if)# mtu 9216
config-if) #exit

#interface xe19.2000

# encapsulation dotlg 2000
# ip vrf forwarding vrf2000
# ip address 200.1.1.1/24

# mtu 9216

fexit

RTR3 (config) #router bgp 65010

RTR3 (config-router-af)# redistribute connected

neighbor 100.1.1.2 remote-as 100
neighbor 100.1.1.2 activate

(
(
RTR3 (config-router) # address-family ipv4 vrf vrf2000
(
(

RTR3 (config-router-af) # neighbor 200.1.1.2 remote-as 200
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RTR3
RTR3
RTR3
RTR3

config-router-af)# neighbor 200.1.1.2 activate
config-router-af)# exit-address-family
config-router) #end

config-router) #commit

—_—~ o~ o~ o~

4. Configure the egress side to advertise the color per VRF under address-family using a route-map.

RTR3 (config) #

RTR3 (config) #route-map set color vrf2000 permit 10
RTR3 (config-route-map) #set extcommunity color 2000
RTR3 (config-if) #exit

RTR3
RTR3
RTR3
RTR3
RTR3
RTR3

config) #router bgp 65010

config-router)# address-family ipv4 vrf vrf2000

config-router-af)# redistribute connected route-map set color vrf2000
config-router-af)# neighbor 200.1.1.2 route-map set color vrf2000 in
config-router-af)# exit-address-family

config-router) #

—~ o~~~ o~ o~

5. Enable ODN Policy for Traffic Steering on RTR1 for L3VPN routes coming from RTR3:

RTRI1 (config) #

RTR1 (config) #segment-routing

RTR1 (config-sr)# traffic-engineering

RTR1 (config-sr-te)# on-demand-nexthop 2000
RTR1 (config-sr-odn) # flex-algo 128

RTR1 (config-sr-odn)# exit-sr-odn

RTR1 (config-sr-te) # !

RTR1 (config-sr-te) # exit-te

RTR1 (config-sr) #commit

Configuration Snapshot

RTR1

router bgp 65010
bgp auto-policy-soft-reset enable
neighbor 25.0.1.5 remote-as 65010
neighbor 25.0.1.5 update-source loopback?2
|
address-family vpnv4 unicast
neighbor 25.0.1.5 activate
exit-address-family
|

exit

ip vrf vrf2000
rd 10:2000
route-target both 10:2000

int xelb
mtu 9216

interface xel5.2000
encapsulation dotlg 2000
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RTR3

ip vrf forwarding vrf2000
ip address 100.1.1.1/24
mtu 9216

router bgp 65010

address-family ipv4 vrf vrf2000
redistribute connected

neighbor 100.1.1.2 remote-as 100
neighbor 100.1.1.2 activate
exit-address-family

segment-routing
traffic-engineering
on-demand-nexthop 2000
flex-algo 128
exit-sr-odn
|

exit-te

router bgp 65010
bgp auto-policy-soft-reset enable
neighbor 25.0.1.5 remote-as 65010
neighbor 25.0.1.5 update-source loopback?2
!
address-family vpnv4 unicast
neighbor 25.0.1.5 activate
exit-address-family
|

exit

ip vrf vrf2000
rd 10:2000
route-target both 10:2000

int xel9
mtu 9216

interface xel9.2000
encapsulation dotlg 2000
ip vrf forwarding vrf2000
ip address 200.1.1.1/24
mtu 9216

|

router bgp 65010

address-family ipv4 vrf vr£f2000
redistribute connected

neighbor 200.1.1.2 remote-as 200
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neighbor 200.1.1.2 activate

exit-address-family
|

route-map set color vrf2000 permit 10
set extcommunity color 2000

router bgp 65010

address-family ipv4 vrf vrf2000

redistribute connected route-map set color vrf2000
neighbor 200.1.1.2 remote-as 200

neighbor 200.1.1.2 activate

neighbor 200.1.1.2 route-map set color vrf2000 in
exit-address-family

RTR5

router bgp 65010

bgp auto-policy-soft-reset enable

no bgp inbound-route-filter

neighbor 25.0.1.1 remote-as 65010

neighbor 25.0.

neighbor 25.0.
0

neighbor 25.
!

1.1 update-source loopback?
1.3 remote-as 65010
1.3 update-source loopback?2

address-family vpnv4 unicast
neighbor 25.0.
neighbor 25.0.
neighbor 25.0.
neighbor 25.0.1.3 route-reflector-client

.1 activate
.1 route-reflector-client

[

.3 activate

exit-address-family
|

exit
Validation

Ensure the VPNv4 routes are properly advertised and received across the BGP sessions. Check for correct route
attributes and steering behaviors.:

FA-RTRl#show ip bgp vpnv4 all summary

BGP router identifier 25.0.1.1, local AS number 65010
BGP table version is 5

3 BGP AS-PATH entries

0 BGP community entries

Neighbor \ AS MsgRcv MsgSen TblVer InQ outQ Up/Down State/
PfxRcd Desc

25.0.1.5 4 65010 526 538 5 0 0 01:40:52

11

Total number of neighbors 1

Total number of Established sessions 1
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BGP VRF vrf2000 Route Distinguisher: 10:2000
BGP table version is 2

3 BGP AS-PATH entries

0 BGP community entries

Neighbor v AS MsgRcv MsgSen TblVer
PfxRcd Desc

100.1.1.2 4 100 41 49 2
10

Total number of neighbors 1

Total number of Established sessions 1
FA-RTR1l#sh ip bgp vpnv4 all

Status codes: s suppressed, d damped, h history, a add-path, b back-up,

i - internal, 1 - labeled
S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf
Route Distinguisher: 10:2000 (Default for VRF vrf2000)
*> 1 100.1.1.0/24 0.0.0.0 0 100
*> 1 101.0.0.0/24 100.1.1.2 0 100
*> 1 101.0.1.0/24 100.1.1.2 0 100
*> 1 101.0.2.0/24 100.1.1.2 0 100
*> 1 101.0.3.0/24 100.1.1.2 0 100
*> 1 101.0.4.0/24 100.1.1.2 0 100
*> 1 101.0.5.0/24 100.1.1.2 0 100
*> 1 101.0.6.0/24 100.1.1.2 0 100
*> 1 101.0.7.0/24 100.1.1.2 0 100
*> 1 101.0.8.0/24 100.1.1.2 0 100
*> 1 101.0.9.0/24 100.1.1.2 0 100
*>i 200.1.1.0 25.0.1.3 0 100
*>i 201.0.0.0 25.0.1.3 0 100
*>i 201.0.1.0 25.0.1.3 0 100
*>i 201.0.2.0 25.0.1.3 0 100
*>i 201.0.3.0 25.0.1.3 0 100
*>i 201.0.4.0 25.0.1.3 0 100
*>i 201.0.5.0 25.0.1.3 0 100
*>i 201.0.6.0 25.0.1.3 0 100
*>i 201.0.7.0 25.0.1.3 0 100
*>i 201.0.8.0 25.0.1.3 0 100
*>i 201.0.9.0 25.0.1.3 0 100
Announced routes count = 11
Accepted routes count = 11
Route Distinguisher: 10:2000
*>i 200.1.1.0 25.0.1.3 0 100
*>i 201.0.0.0 25.0.1.3 0 100
*>i 201.0.1.0 25.0.1.3 0 100
*>i 201.0.2.0 25.0.1.3 0 100
*>i 201.0.3.0 25.0.1.3 0 100

0

InQ

outQ

0

Up/Down State/

00:15:47

* valid,

Weight Path

32768

O O O O O O O O O O OO o oo oo oo o o

O O O O O

100
100
100
100
100
100
100
100
100
100
?
200
200
200
200
200
200
200
200
200
200

?
200
200
200
200

(e T S sl = SR SR SRS

(o S sl = o N SR RS

R A S =

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000

> best,
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*>i 201.0.4.0 25.0.1.3 0 100 0 200 1 2000
*>i 201.0.5.0 25.0.1.3 0 100 0 200 1 2000
*>i 201.0.6.0 25.0.1.3 0 100 0 200 1 2000
*>i 201.0.7.0 25.0.1.3 0 100 0 200 1 2000
*>i 201.0.8.0 25.0.1.3 0 100 0 200 1 2000
*>i 201.0.9.0 25.0.1.3 0 100 0 200 1 2000
Announced routes count = 0
Accepted routes count = 11
FA-RTR1#
FA-RTR1#sh ip route vrf vrf2000
Codes: K - kernel, C - connected, S - static, R - RIP, B - BGP

O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1l - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, L1l - IS-IS level-1, L2 - IS-IS level-2,

ia - IS-IS inter area, E - EVPN,

v - vrf leaked

* - candidate default
IP Route Table for VRFE "vrf2000"
C 100.1.1.0/24 is directly connected, xel5.2000, installed 00:35:21, last
update 00:35:21 ago
B 101.0.0.0/24 [20/0] wvia 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.1.0/24 [20/0] wvia 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.2.0/24 [20/0] via 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.3.0/24 [20/0] wvia 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.4.0/24 [20/0] via 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.5.0/24 [20/0] wvia 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.6.0/24 [20/0] via 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.7.0/24 [20/0] via 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.8.0/24 [20/0] wvia 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
B 101.0.9.0/24 [20/0] via 100.1.1.2, xel5.2000, installed 00:16:14, last
update 00:16:14 ago
C 127.0.0.0/8 is directly connected, lo.vrf2000, installed 01:38:23, last
update 01:38:23 ago
Gateway of last resort is not set
Ensure that MPLS label switching follows the path determined by FlexAlgo and ODN.
FA-RTRl#show mpls vrf-forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN, ! - using backup, B - BGP FTN

(m) - Service mapped over multipath transport
(e) - Service mapped over LDP ECMP or SR ECMP
Ext-Color - Extended-community color advertised by BGP
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Code FEC
Nexthop UpTime
B> 200.1.1.0/24
25.0.1.3 00:06:36
B> 201.0.0.0/24
25.0.1.3 00:06:36
B> 201.0.1.0/24
25.0.1.3 00:06:36
B> 201.0.2.0/24
25.0.1.3 00:06:36
B> 201.0.3.0/24
25.0.1.3 00:06:36
B> 201.0.4.0/24
25.0.1.3 00:06:36
B> 201.0.5.0/24
25.0.1.3 00:06:36
B> 201.0.6.0/24
25.0.1.3 00:06:36
B> 201.0.7.0/24
25.0.1.3 00:06:36
B> 201.0.8.0/24
25.0.1.3 00:06:36
B> 201.0.9.0/24
25.0.1.3 00:06:36
FA-RTR1#

FTN-ID VREF-ID Nhlfe-ID

Ext-Color

1 2 4
2000

2 2 4
2000

3 2 4
2000

4 2 4
2000

5 2 4
2000

6 2 4
2000

7 2 4
2000

8 2 4
2000

9 2 4
2000

10 2 4
2000

11 2 4
2000

FA-RTR1#show mpls dep-up table

Route-Node Prefix: 25.0.1.3
CLIST-INFO:
c list-Pointer = 30b33e0
c list-Type = CONFIRM NODE FTN
c list-Prefix = 25.0.1.3/32
c_list-Count =12

CONFIRM-NODE INFO:

Confirm-Node-Pointer

Confirm-Data-Pointer

Confirm-Node-Type

Fec-Prefix

Color
Parent-FTN-Pointer
Parent-FTN-Index
Parent-FTN-Name
Parent-FTN-Owner
Parent-FTN-Algo-Num

CONFIRM-NODE INFO:

Confirm-Node-Pointer
Confirm-Data-Pointer
Confirm-Node-Type
Fec-Prefix

Color

£4627060
ec5d4400
CONFIRM_VRF

= 201.0.0.0/24

2000
ec5d2040
6

N/A

= ISIS-SR-FA

128

£4627090
ec5d4740
CONFIRM VRF
201.0.1.0/24
2000

Pri

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Out-Label

81344

81344

81344

81344

81344

81344

81344

81344

81344

81344

81344

Out-Intf
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Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = f46270c0
Confirm-Data-Pointer = ecb5d4a80
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.2.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = f46270f0
Confirm-Data-Pointer = ecb5d4dcO
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.3.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = 4627120
Confirm-Data-Pointer = ec5d5100
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.4.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = f4627150
Confirm-Data-Pointer = ec5d5440
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.5.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:
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Confirm-Node-Pointer = f4627180
Confirm-Data-Pointer = ecb5d5780
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.6.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = f46271b0
Confirm-Data-Pointer = ecbd5ac0
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.7.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = f46271e0
Confirm-Data-Pointer = ec5d5e00
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.8.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = f4627210
Confirm-Data-Pointer = ec5d6140
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 201.0.9.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128
CONFIRM-NODE INFO:

Confirm-Node-Pointer = £4627030
Confirm-Data-Pointer = ec5d40c0O
Confirm-Node-Type = CONFIRM VRF
Fec-Prefix = 200.1.1.0/24
Color = 2000
Parent-FTN-Pointer = ec5d2040
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Parent-FTN-Index = 6
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

Parent-FTN-Algo-Num = 128

FA-RTR1#

FA-RTR1#

FA-RTR1#show mpls forwarding-table 25.0.1.3/32 algorithm 128

Codes: > - installed FTN, * - selected FTN, p - stale FTN, ! - using backup

B - BGP FIN, K - CLI FTN, (t) - tunnel, P - SR Policy FTN, (b) - bypass,
L. - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,

U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN

(m) - FTN mapped over multipath transport, (e) - FTN is ECMP

FTN-ECMP LDP: Disabled, SR: Enabled

Code FEC FTN-ID Nhlfe-ID Tunnel-ID Pri Out-Label Out-Intf
ELC Nexthop Algo-Num UpTime
i> 25.0.1.3/32 6 61 - (e) - - -
- 128 03:52:48
22 0 Yes 21283 ge?2
No 11.0.12.2 - -
60 0 Yes 21283 geb
No 11.0.15.5 - -

FA-RTR1#show mpls ftn-table 25.0.1.3/32 algorithm 128

Primary FTN entry with FEC: 25.0.1.3/32, id: 6, row status: Active, Tunnel-Policy: N/A,
State: Installed

CreateTime: 03:52:56, UpTime: 03:52:56, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:128

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 22 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 22, owner: ISIS-SR-FA, Stale: NO, refcount: 4, out intf:
ge2, out label: 21283

Nexthop addr: 11.0.12.2 cross connect ix: 8, op code: Push

Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 60 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 60, owner: ISIS-SR-FA, Stale: NO, refcount: 2, out intf:
ge6, out label: 21283

Nexthop addr: 11.0.15.5 cross connect ix: 8, op code: Push

Dependent service info (count 12):

[CONFIRM VRF] ftn ix 6 owner BGP prefix 201.0.4.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 3 owner BGP prefix 201.0.1.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 1 owner BGP prefix 200.1.1.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 2 owner BGP prefix 201.0.0.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 4 owner BGP prefix 201.0.2.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 5 owner BGP prefix 201.0.3.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 9 owner BGP prefix 201.0.7.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
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[CONFIRM VRF] ftn ix 7 owner BGP prefix 201.0.5.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 8 owner BGP prefix 201.0.6.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 10 owner BGP prefix 201.0.8.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000
[CONFIRM VRF] ftn ix 11 owner BGP prefix 201.0.9.0/24 nhlfe ix 4 vrf 2 Ext-Color 2000

Configuration for EVPN Traffic Steering with ODN for FlexAlgo
The following configuration enables EVPN-ELINE Traffic Steering with an ODN Policy:

This setup extends the existing configuration from the Flex Algorithm for ISIS chapter to support EVPN ELINE
services over Flex-Algo 129.

The ODN policy dynamically steers EVPN ELINE traffic, ensuring that it follows the most optimal paths based
on the constraints and metrics defined for Flex-Algo 129.

This approach facilitates the seamless integration of EVPN ELINE over an SR-based network, enhancing
traffic engineering flexibility while optimizing resource utilization.

1. Configure BGP On RTR1 and RTR3 which are PE routers and RTR5(RR).

1.

Set up BGP in Address-Family L2VPN EVPN on RTR1 and RTR2 as below.

RTR1 (config) #router bgp 65010

RTR1 (config-router) # bgp auto-policy-soft-reset enable

RTR1 (config-router) # neighbor 25.0.1.5 remote-as 65010

RTR1 (config-router) # neighbor 25.0.1.5 update-source loopback?2
RTR1 (config-router) # end

RTR1 (config-router)# address-family 12vpn evpn

RTR1 (config-router-af) # neighbor 25.0.1.5 activate

RTR1 (config-router-af) # exit-address-family
RTR1 (config-router) # end
RTR1 (config-router) # exit

RTR3 (config) #router bgp 65010

RTR3 (config-router) # bgp auto-policy-soft-reset enable

RTR3 (config-router)# neighbor 25.0.1.5 remote-as 65010

RTR3 (config-router)# neighbor 25.0.1.5 update-source loopback?2
RTR3 (config-router) # end

RTR3 (config-router)# address-family 12vpn evpn

RTR3 (config-router—-af)# neighbor 25.0.1.5 activate

RTR3 (config-router—-af)# exit-address-family

RTR3 (config-router) # end

RTR3 (config-router) # exit

2. Setup BGP in Address-Family L2VPN EVPN on RTR3 which acts as RR below:

RTRS5 (config) #router bgp 65010

RTR5 (config-router)# bgp auto-policy-soft-reset enable

RTR5 (config-router)# no bgp inbound-route-filter

RTR5 (config-router) # neighbor 25.0.1.1 remote-as 65010

RTR5 (config-router)# neighbor 25.0.1.1 update-source loopback?2
RTR5 (config-router) # neighbor 25.0.1.3 remote-as 65010

RTR5 (config-router) # neighbor 25.0.1.3 update-source loopback?2
RTRS (config-router) # !

RTR5 (config-router)# address-family 12vpn evpn

RTR5 (config-router-af) # neighbor 25.0.1.1 activate

RTR5 (config-router-af) # neighbor 25.0.1.1 route-reflector-client
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RTRS5 (config-router-af)# neighbor 25.0.1.3 activate

RTRS5 (config-router-af) # neighbor 25.0.1.3 route-reflector-client
RTRS5 (config-router-af) # exit-address-family

RTRS5 (config-router) # !

RTRS5 (config-router) # exit

2. Configure MAC-VRF on PE Routers (RTR1 and RTR3):

RTR1 (confiqg) #ip vrf vrf2000
RTR1 (config-vrf)# rd 10:2000
RTR1 (config-vrf)# route-target both 10:2000

RTR3 (confiqg) #ip vrf vrf2000
RTR3 (config-vrf)# rd 10:2000
RTR3 (config-vrf)# route-target both 10:2000

3. Configure EVPN ELINE instance:

RTR1 (config) #evpn mpls enable

RTR1 (config) #evpn mpls vtep-ip-global 25.0.1.1

RTR1 (config) #!

RTR1 (config) #evpn mpls id 3000 xconnect target-mpls-id 3001

RTR1 (config-evpn-mpls) # host-reachability-protocol evpn-bgp ELINE SH
RTR1 (config-evpn-mpls) #!

RTR3 (config) #evpn mpls enable

RTR3 (config) #evpn mpls vtep-ip-global 25.0.1.3

RTR3 (config) #!

RTR3 (config) #evpn mpls id 3001 xconnect target-mpls-id 3000

RTR3 (config-evpn-mpls) # host-reachability-protocol evpn-bgp ELINE SH
RTR3 (config-evpn-mpls) #!

4. Configure the egress side to advertise the color per VRF under address-family using a route-map.

RTR3 (config) #

RTR3 (config) #route-map set color ELINE3000 permit 10
RTR3 (config-route-map) #set extcommunity color 3000
RTR3 (config-if) #exit

RTR3 (config) #evpn mpls id 3001 xconnect target-mpls-id 3000
RTR3 (config-evpn-mpls)# route-map set color ELINE3000
RTR3 (config-evpn-mpls) #end

5. Enable ODN Policy for Traffic Steering on RTR1 for EVPN routes coming from RTR3
RTR1 (config) #

RTR1 (config) #segment-routing

RTR1 (config-sr)# traffic-engineering

RTR1 (config-sr-te)# on-demand-nexthop 3000
RTR1 (config-sr-odn)# flex-algo 129

RTR1 (config-sr-odn)# exit-sr-odn

RTR1 (config-sr-te) # end

RTR1 (config-sr-te) # exit-te

RTR1 (config-sr) #commit

Configuration Snapshot
RTR1
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RTR3

router bgp 65010
bgp auto-policy-soft-reset enable
neighbor 25.0.1.5 remote-as 65010
neighbor 25.0.1.5 update-source loopback?2
!
address-family 12vpn evpn
neighbor 25.0.1.5 activate
exit-address-family
|

exit

mac vrf ELINE SH
rd 25.0.1.1:3000
route-target both evpn-auto-rt

evpn mpls enable

evpn mpls vtep-ip-global 25.0.1.1
|
evpn mpls id 3000 xconnect target-mpls-id 3001
host-reachability-protocol evpn-bgp ELINE SH
|
interface xelb5
mtu 9216
!
interface xel5.3000 switchport
encapsulation dotlg 3000
access-if-evpn
map vpn-id 3000

router bgp 65010
bgp auto-policy-soft-reset enable
neighbor 25.0.1.5 remote-as 65010
neighbor 25.0.1.5 update-source loopback?2
|
address-family 12vpn evpn
neighbor 25.0.1.5 activate
exit-address-family
|
|

exit
mac vrf ELINE SH
rd 25.0.1.3:3000
route-target both evpn-auto-rt

evpn mpls enable

evpn mpls vtep-ip-global 25.0.1.3
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evpn mpls id 3001 xconnect target-mpls-id 3000
host-reachability-protocol evpn-bgp ELINE SH
|
interface xel9
mtu 9216
!
interface xel19.3000 switchport
encapsulation dotlg 3000
mtu 9216
access-if-evpn
map vpn-id 3001

route-map set color ELINE3000 permit 10
set extcommunity color 3000
exit

evpn mpls id 3001 xconnect target-mpls-id 3000
route-map set color ELINE3000

RTR5

router bgp 65010

bgp auto-policy-soft-reset enable

no bgp inbound-route-filter

neighbor 25.0.1.1 remote-as 65010
neighbor 25.0.1.1 update-source loopback?2
neighbor 25.0.1.3 remote-as 65010
0.1.3

neighbor 25.
|

update-source loopback2

address-family 12vpn evpn

neighbor 25.0.1.1 activate

neighbor 25.0.1.1 route-reflector-client
neighbor 25.0.1.3 activate

neighbor 25.0.1.3 route-reflector-client
exit-address-family

|

exit

Validation
Verify BGP EVPN neighbor state and received prefixes:

FA-RTR1l#show bgp 1l2vpn evpn summary

BGP router identifier 25.0.1.1, local AS number 65010
BGP table version is 8

3 BGP AS-PATH entries

0 BGP community entries

Neighbor Vv AS MsgRcv MsgSen TblVer InQ outQ Up/Down State/
PfxRcd AD MACIP MCAST ESI PREFIX-ROUTE Desc
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25.0.1.5 4 65010 123 113 8

1

1 0 0 0 0

Total number of neighbors 1

Total number of Established sessions 1
FA-RTR1#sh bgp l1l2vpn evpn
BGP table version is 8, local router ID is 25.0.1.1

Status codes: s suppressed, d damped, h history, a add-path, b back-up,

i -

internal,
1 - labeled, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Description : Ext-Color - Extended community color

EVPN route type]:[ESI]:[VNID]: [relevent route informantion]

[
1 - Ethernet Auto-discovery Route
2 - MAC/IP Route
3 - Inclusive Multicast Route
4 - Ethernet Segment Route
5 - Prefix Route
Network Next Hop Metric LocPrf
Encap

RD[25.0.1.1:3000] VRF[ELINE SH]:

*>

MPLS

[11:[01:[30001:[81920]

25.0.1.1 0 100
- MPLS
[11:[01:[30011:[81280]
25.0.1.3 0 100 0

RD[25.0.1.3:3000]

*>1

MPLS

[1]:[0]1:[3001]:[81280]
25.0.1.3 0 100 0

Verify dependency resolution for EVPN service steering over FlexAlgo:

FA-RTRl#show mpls dep-up table

Route-Node Prefix: 25.0.1.3

CLIST-INFO:
c_list-Pointer = 27d34d0
c list-Type = CONFIRM NODE FTN
c list-Prefix = 25.0.1.3/32
c_list-Count =1

CONFIRM-NODE INFO:

Confirm-Node-Pointer = b6402210
Confirm-Data-Pointer = 27d3e30
Confirm-Node-Type = CONFIRM EVPN

Weight

i

i

0 00:44:41

32768 i

3000

3000

* valid,

Path Peer

25.0.1.5

25.0.1.5

> best,
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EVPN-ID = 3000

Destination Peer = 25.0.1.3

Color = 3000
Parent-FTN-Pointer = ae7c0700
Parent-FTN-Index =13
Parent-FTN-Name = N/A
Parent-FTN-Owner = ISIS-SR-FA

129
Verify EVPN MPLS tunnel label allocation and underlay path:

Parent-FTN-Algo—-Num

FA-RTR1#show evpn mpls xconnect tunnel
EVPN-MPLS Network tunnel Entries

Source Destination Status Up/Down Update local-evpn-
id remote-evpn-id
25.0.1.1 25.0.1.3 Installed 00:05:12 00:05:12 3000
3001
Total number of entries are 1
Verify EVPN MPLS tunnel label allocation and underlay path:
FA-RTR1#show evpn mpls xconnect tunnel label
EVPN-MPLS Network tunnel labels
(*) in Policy - tunnel-policy inherited from mac-vrf
(e) - Service mapped over MPLS Multipath/ECMP
================{===========+{========= t===== + =t========={=========+4==
—————————— f========—=f==—==========f=========
Local Remote Local Remote
MPLS-Multipath Underlay
Destination Status VPWS-ID VPWS-ID Policy UC-Label UC-Label Grp-
Name NHLFE-ix NW-Intf NW-Label
+ + + + + + +==
+ + +
25.0.1.3 Installed 3000 3001 -= 81920 81280 -=
57 ge?2 21293
Total number of entries are 1
Verify EVPN cross-connect status and MTU configuration:
FA-RTRl#show evpn mpls xconnect
EVPN Xconnect Info
AC-AC: Local-Cross-connect
AC-NW: Cross-connect to Network
AC-UP: Access-port is up
AC-DN: Access-port is down
NW-UP: Network is up
NW-DN: Network is down
NW-SET: Network and AC both are up
Local Remote Connection-Details
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VPN-ID EVI-Name MTU VPN-ID Source Destination

PE-IP MTU Type NW-Status

3000 -———= 9216 3001 xel15.3000 --- Single Homed Port ---
25.0.1.3 9216 AC-NW NW-SET

Total number of entries are 1
FA-RTR1#

Verify FlexAlgo FTN entry and corresponding LSP information:

FA-RTR1#show mpls ftn-table 25.0.1.3/32 algorithm 129

Primary FTN entry with FEC: 25.0.1.3/32, id: 13, row status: Active, Tunnel-Policy: N/
A, State: Installed

CreateTime: 00:45:21, UpTime: 00:45:21, LastUpdate: N/A

Owner: ISIS-SR-FA, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0,
Incoming DSCP: none, Algorithm Number:129

Tunnel id: 0, Protected LSP id: 0, LSP-type: Primary, Description: N/A, , Color: 0
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 56 refcount: 1
Owner: ISIS-SR-FA, Persistent: No, Admin Status: Up, Oper Status: Up
State: Active

Out-segment with ix: 56, owner: ISIS-SR-FA, Stale: NO, refcount: 2, out intf:
ge2, out label: 21293

Nexthop addr: 11.0.12.2 cross connect ix: 7, op code: Push
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cHarTER5  Configuring ISIS SR Mapping Server with LDP

This chapter shows how to configure ISIS segment routing mapping server to work with LDP.

A segment routing mapping server allocates Segment Identifiers (SIDs) for prefixes and ranges of prefixes in an ISIS
segment routing domain. LDP can advertise SIDs for destinations in the LDP part of the network that does not support
segment routing. These segments are converted to MPLS labels and installed in the FTN/ILM and forwarding tables.

ISIS uses ISIS-TE TLVs to advertise any additional attributes associated with a prefix by adding new TLVs or sub-TLVs
to the existing ISIS-TE TLVs.

Note: Configure an ISIS Level-1/Level-2 router as a mapping server, as it propagates both Level-1 and Level-2 LSPs.

Topology

In Figure 5-3:
«  “L1” means ISIS routers in Level-1
«  “L2” means ISIS routers in Level-2

«  “L1/L2” means ISIS routers in both Level-1 and Level-2

SRMS1

LDP Domain 1/L2

eth4

eth4

eth

eth4d

eth4

SRMS2

Figure 5-3: ISIS Segment routing with mapping server and LDP

Also in Figure 5-3:
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* PE1 to PE2 are in a Segment routing domain.

* P1and P2 are in both Segment routing and LDP domain.

e PE3 and PE4 are in LDP domain.

* P1and P2 are SR/LDP nodes both acting as SRMS nodes.

PE1

PEl#configure terminal

Enter configure mode.

PEl (config) #interface lo

Enter interface mode.

PEl (config-if)#ip address 10.0.1.11/32
secondary

Configure the IP address of the interface.

PEl (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

PEl (config-if) #prefix-sid index 100

Configure prefix sid index value.

PE1 (config-if) #exit

Exit interface mode.

PEl (config) #interface eth?2

Enter interface mode.

PEl (config-if)#ip address 10.11.1.1/30

Configure the IP address of the interface.

PEl (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Rl (config-if) #label-switching

Enable label switching.

Rl (config-if) ffexit

Exit interface mode.

PE1l (config) #interface eth3

Enter interface mode.

PE1l (config-if) #ip address 10.11.2.1/30

Configure the IP address of the interface.

PEl (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

PEl (config-if) #label-switching

Enable label switching.

PEl (config-if) #exit

Exit interface mode.

PEl (config) #interface ethl

Enter interface mode.

PE1 (config-if) #ip address 10.11.22.1/30

Configure the IP address of the interface.

PEl (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

PEl (config-if) #label-switching

Enable label switching.

PE1l (config-if) fexit

Exit interface mode.

PEl (config) #router isis isisl

Set the routing process ID.

PEl (config-router) #metric-style wide

Configure metric style as wide.

PEl (config-router) #is-type level-1-2

Configure is-type with level-1-2.

(
(
(
(
(
(
(
(
(
(
(
(
(
(

PEl (config-router) #net
49.0000.0100.0000.1011.00

Configure Network entity title (NET).

PEl (config-router) #mpls traffic-eng level-1

Enable MPLS Traffic Engineering as level-1.

Enable MPLS Traffic Engineering as level-1.

(
PEl (config-router) #mpls traffic-eng level-2
(

PEl (config-router)# dynamic-hostname

Enable dynamic-hostname under ISIS isis1 process.

PEl (config-router)# isis segment-routing
global block 16000 23999

Enable SRGB under ISIS isis1 process.

PEl (config-router) #segment-routing mpls

Enable segment routing under router process.

PE1l (config-router) #exit

Exit router mode.

PE1l (config) #fcommit

Commit the candidate configuration to the running
configuration.
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PE2

PE2#configure terminal

Enter configure mode.

PE2 (config) #interface 1lo

Enter interface mode.

PE2 (config-if)# ip address 10.0.1.22/32
secondary

Configure the IP address of the interface.

PE2 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE2 (config-if) #prefix-sid index 700

Configure prefix sid index value.

PE2 (config-if) #exit

Exit interface mode.

PE2 (config) #interface ethl

Enter interface mode.

PE2 (config-if) #ip address 10.11.22.2/30

Configure the IP address of the interface.

PE2 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE2 (config-if) #label-switching

Enable label switching.

PE2 (config-if) #exit

Exit interface mode.

PE2 (config) #interface eth3

Enter interface mode.

PE2 (config-if) #ip address 10.22.1.1/30

Configure the IP address of the interface.

Make the interface part of the router isis isis1 instance.

PE2 (config-if) #label-switching

Enable label switching.

PE2 (config-if) #exit

Exit interface mode.

PE2 (config) #interface eth?2

Enter interface mode.

PE2 (config-if) #ip address 10.22.2.1/30

Configure the IP address of the interface.

PE2 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE2 (config-if) #label-switching

Enable label switching.

)
)
)
)

PE2 (config-if) #exit

Exit interface mode.

PE2 (config) #router isis isisl

Set the routing process ID

PE2 (config-router) #metric-style wide

Configure metric style as wide.

(
(
(
(
(
(
(
(
(
(
PE2 (config-if)#ip router isis isisl
(
(
(
(
(
(
(
(
(
(

PE2 (config-router) #is-type level-1-2

Configure is-type with level-1-2.

PE2 (config-router) #net
49.0000.0100.0000.1022.00

Configure Network entity title (NET).

PE2 (config-router) #mpls traffic-eng level-1

Enable MPLS Traffic Engineering as level-1.

PE2 (config-router) #mpls traffic-eng level-2

Enable MPLS Traffic Engineering as level-2 as well.

PE2 (config-router)# isis segment-routing
global block 16000 23999

Enable SRGB under ISIS isis1 process.

PE2 (config-router) #segment-routing mpls

Enable segment routing under router process.

PE2 (config-router) #exit

Exit router mode.

PE2 (config) #commit

Commit the candidate configuration to the running
configuration.

P1

P2#configure terminal

Enter configure mode.

P2 (config) #router 1dp

Enter router Idp mode.

P2 (config-router) #fexit

Exit router mode.
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Pl (config) #interface 1lo

Enter interface mode.

Pl (config-if)# ip address 10.0.1.1/32
secondary

Configure the IP address of the interface.

config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

config-if) #prefix-sid index 200

Configure prefix sid index value.

config-if) #exit

Exit interface mode.

config) #interface eth2

Enter interface mode.

config-if)#ip address 10.11.1.2/30

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

config-if) #label-switching

Enable label switching.

)
)
)
)

config-if) #exit

Exit interface mode.

config) #interface eth3

Enter interface mode.

config-if) #ip address 10.22.1.2/30

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

)

)
config-if)#label-switching

)

config-if) #exit

Exit interface mode.

config) #interface ethl

Enter interface mode.

Configure the IP address of the interface.

config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

config-if) #label-switching

Enable label switching.

config-if) #enable-1dp ipv4

Enable Idp ipv4 under the interface.

config-if) #exit

Exit interface mode.

config) #interface eth4

Enter interface mode.

config-if)#ip address 10.33.1.2/30

Configure the IP address of the interface.

config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

config-if) #label-switching

Enable label switching.

config-if) #enable-1dp ipv4

Enable Idp ipv4 under the interface.

config-if) #exit

Exit interface mode.

config) #router isis isisl

Set the routing process ID

config-router) #fmetric-style wide

Configure metric style as wide.

config-router) #is-type level-1-2

Configure is-type with level-1-2.

P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
Pl (config-if)#ip address 10.1.2.1/30
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1 (

config-router) #net
49.0000.0100.0000.1001.00

Configure Network entity title (NET).

Pl (config-router) #mpls traffic-eng level-1

Enable MPLS Traffic Engineering as level-1.

Pl (config-router) #mpls traffic-eng level-2

Enable MPLS Traffic Engineering as level-2 as well.

Pl (config-router)# isis segment-routing
global block 17000 23500

Enable SRGB under ISIS isis1 process.

Pl (config-router) #segment-routing mpls

Enable segment routing under router process.

Pl (config-router)# segment-routing prefix-
sid-map advertise-local

Enable segment routing prefix-sid-map advertise-local under
router process.

Pl (config-router) #fexit

Exit router mode.

Pl (config) #segment-routing

Enable segment routing global mode
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Pl (config-sr) #mapping-server

Enter segment routing mapping server configuration mode.

Pl (config-sr-ms) #srms preference 200

Configure segment routing mapping server preference value.

Pl (config-sr-ms) #prefix-sid-map address-
family ipv4

Enter prefix-SID mapping configuration mode.

Pl (config-sr-ms-map-af4)#10.0.1.33/32 1111
range 1

Configure mapping server entry for PE3 assigning sids to
prefixes.

Pl (config-sr-ms-map-af4)#10.0.1.44/32 1555
range 1

Configure mapping server entry for PE4 assigning sids to
prefixes.

Pl (config-sr-ms-map-af4) #exit

Exit to privileged mode.

Pl (config) #mpls lsp-stitching

Stitch segment routing with LDP.

Pl (config) #fcommit

Commit the candidate configuration to the running
configuration.

P2

P2#configure terminal

Enter configure mode.

config) #router 1ldp

Enter router [dp mode.

Exit router mode.

config) #finterface 1lo

Enter interface mode.

P2 (
P2 (config-router) #fexit
P2 (
P2 (

config-if)#ip address 10.0.1.2/32
secondary

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

config-if)# prefix-sid index 300 no-php

Configure prefix sid index value with no php.

config-if) #exit

Exit interface mode.

config) #interface eth3

Enter interface mode.

config-if)#ip address 10.11.2.2/30

Configure the IP address of the interface.

Make the interface part of the router isis isis1 instance.

config-if) #label-switching

Enable label switching.

)

config-if) #ip router isis isisl
)
)

config-if) #exit

Exit interface mode.

config) #interface ethl

Enter interface mode.

config-if) #ip address 10.1.2.2/30

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

config-if) #enable-1dp ipv4

Enable Idp ipv4 under the interface.

config-if) #exit

Exit interface mode.

config) #interface eth2

Enter interface mode.

config-if) #ip address 10.22.2.2/30

Configure the IP address of the interface.

config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

config-if) #label-switching

Enable label switching.

)
)
)
)

config-if) #exit

Exit interface mode.

config)#interface ethi

Enter interface mode.

config-if) #ip address 10.44.2.2/30

Configure the IP address of the interface.

P2 (

P2 (

P2 (

P2 (

P2 (

P2 (

P2 (

P2 (

P2 (

P2 ( )
P2 ( )
P2 (config-if) #label-switching
P2 ( )
P2 ( )
P2 (

P2 (

P2 (

P2 (

P2 (

P2 (

P2 (

P2 (

config-if)#ip router isis isisl

Make the interface part of the router isis 1 instance.
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config-if) #label-switching

Enable label switching.

config-if) #enable-1dp ipvé

Enable Idp ipv4 under the interface.

config-if) #exit

Exit interface mode.

config) #router isis isisl

Set the routing process ID .

config-router) #metric-style wide

Configure metric style as wide.

P2 (
P2 (
P2 (
P2 (
P2 (
P2 (

config-router) #is-type level-1-2

Configure is-type.

P2 (config-router) #net
49.0000.0100.0000.1002.00

Configure Network entity title (NET).

P2 (config-router) #mpls traffic-eng level-1

Enable MPLS Traffic Engineering as level-1.

P2 (config-router) #mpls traffic-eng level-2

Enable MPLS Traffic Engineering as level-2 as well.

P2 (config-router) #dynamic-hostname

Enable dynamic-hostname under ISIS isis1 process.

P2 (config-router)isis segment-routing global
block 16500 22500

Enable SRGB under ISIS isis1 process.

config-router) #segment-routing mpls

Enable segment routing under router process.

config-router) #exit

Exit router mode.

Enter segment routing global mode.

config-sr)# mapping-server

Enter segment routing mapping server configuration mode.

P2 (
P2 (
P2 (config) #segment-routing
P2 (
P2 (

config-sr-ms) #srms preference 100

Configure segment routing mapping server preference value.

P2 (config-sr-ms) #fprefix-sid-map address-
family ipvé

Enter prefix-SID mapping configuration mode.

P2 (config-sr-ms-map-af4)#10.0.1.33/32 2111
range 1

Configure mapping server entry for PE3 assigning sids to
prefixes.

P2 (config-sr-ms-map-af4)#10.0.1.44/32 2511
range 1

Configure mapping server entry for PE4 assigning sids to
prefixes.

P2 (config-sr-ms-map-afd) #exit

Exit to privileged mode.

P2 (config) #mpls lsp-stitching

Stitch segment routing with LDP.

P2 (config) #commit

Commit the candidate configuration to the running
configuration.

PE3

PE3 (config) #interface 1lo

Enter interface mode.

PE3 (config-if)#ip address 10.0.1.33/32
secondary

Configure the IP address of the interface.

PE3 (config-if) #ip router isis isisl

Make the interface part of the router isis 1 instance.

PE3 (config-if) fexit

Exit interface mode.

PE3 (config) #router 1ldp

Enter router Idp mode.

PE3 (config-router) fexit

Exit router mode.

Enter interface mode.

PE3 (config-if) #ip address 10.33.44.1/30

Configure the IP address of the interface.

PE3 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE3 (config-if)#label-switching

Enable label switching.

(
(
(
(
PE3 (config) #interface ethl
(
(
(
(

)
)
)
)

PE3 (config-if) #enable-1dp ipv4

Enable LDP ipv4 in interface.
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PE3 (config-if) ffexit

Exit interface mode.

PE3 (config) #interface ethi4

Enter interface mode.

PE3 (config-if)#ip address 10.33.1.1/30

Configure the IP address of the interface.

PE3 (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE3 (config-if)#label-switching

Enable label switching.

Enable LDP ipv4 in interface.

)
)
PE3 (config-if) #enable-1dp ipv4
PE3 (config-if) fexit

Exit interface mode.

PE3 (config) #router isis isisl

Set the routing process ID.

PE3 (config-router) #metric-style wide

Configure metric style as wide.

PE3 (config-router) #is-type level-1-2

Configure is-type.

(
(
(
(
(
(
(
(

PE3 (config-router) #net
49.0000.0100.0000.1033.00

Configure Network entity title (NET).

PE3 (config-router) #mpls traffic-eng level-1

Enable MPLS Traffic Engineering as level-1.

PE3 (config-router) #mpls traffic-eng level-2

Enable MPLS Traffic Engineering as level-2.

Enable dynamic-hostname under ISIS isis1 process

PE3 (config-router) #exit

Exit router mode.

( )
( )
PE3 (config-router) #dynamic-hostname
( )
(

PE3 (config) #fcommit

Commit the candidate configuration to the running
configuration.

PE4

PE4#configure terminal

Enter configure mode.

PE4 (config) #interface 1lo

Enter interface mode.

PE4 (config-if)#ip address 10.0.1.44/32
secondary

Configure the IP address of the interface.

PE4 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

PE4 (config-if) fexit

Exit interface mode.

PE4 (config) #router 1ldp

Enter router Idp mode.

PE4 (config-router) fexit

Exit router mode.

PE4 (config) #interface ethi4

Enter interface mode.

PE4 (config-if) #ip address 10.44.2.1/30

Configure the IP address of the interface.

PE4 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

Enable LDP ipv4 in interface

)
)
PE4 (config-if) #label-switching
)
)

PE4 (config-if) #exit

Exit interface mode.

PE4 (config) #interface ethl

Enter interface mode.

PE4 (config-if) #ip address 10.33.44.2/30

Configure the IP address of the interface.

PE4 (config-if) #ip router isis isisl

Make the interface part of the router isis isis1 instance.

Enable label switching.

PE4 (config-if) #enable-1dp ipv4

Enable LDP ipv4 in interface

)
)
PE4 (config-if) #label-switching
)
)

PE4 (config-if) #exit

Exit interface mode.

(
(
(
(
(
(
(
(
PE4 (config-if) #enable-1dp ipv4
(
(
(
(
(
(
(
(

PE4 (config) #router isis isisl

Set the routing process ID .
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PE4 (config-router) #metric-style

wide

Configure metric style as wide.

PE4 (config-router) #is-type level-1-2

Configure is-type.

PE4 (config-router) #net
49.0000.0100.0000.1044.00

Configure Network Entity Title (NET).

PE4 (config-router) #mpls traffic-eng level-1

Enable MPLS Traffic Engineering as level-1.

PE4 (config-router

#mpls traffic-eng level-2

Enable MPLS Traffic Engineering as level-2.

Enable dynamic-hostname under ISIS isis1 process

)
)
)
)

PE4 (config-router) #fexit

Exit router mode.

(
(
PE4 (config-router) #dynamic-hostname
(
(

PE4 (config) #commit

Commit the candidate configuration to the running
configuration.

Note: Multiple nodes can act as SRMS nodes with their individual preferences.

Note: The highest preference SRMS node SRMS entries will be advertised over lowest preference SRMS node.

Note: Non SR/LDP node i.e. Pure SR node also can act as SRMS node.

Validation 1

Verify ISIS neighbor adjacency between routers.

PEl#show clns neighbors

Total number of L1 adjacencies:
Total number of L2 adjacencies:
Total number of adjacencies: 6
Tag isisl: VRF : default

System Id Interface SNPA
PE2 ethl 5254.
Pl eth?2 5254.
P2 eth3 5254.

PE2#show clns neighbors

Total number of L1 adjacencies:
Total number of L2 adjacencies:
Total number of adjacencies: 6
Tag isisl: VRF : default

System Id Interface SNPA
PE1L ethl 5254.
P2 eth? 5254.
Pl eth3 5254.

Pl#show clns neighbors

Total number of L1 adjacencies:

3
3

00£fb.2770

008b.368d

0098.900b

000d.0625

008b.d24c

0035.771c

4

State Holdtime Type Protocol

Up 8 L1  IS-IS
Up 8 L2  IS-IS
Up 6 L1  IS-IS
Up 6 L2  IS-IS
Up 27 L1  IS-IS
Up 27 L2  IS-IS

State Holdtime Type Protocol

Up 21 L1  IS-IS
Up 21 L2  IS-IS
Up 21 L1  IS-IS
Up 21 L2  IS-IS
Up 21 L1  IS-IS
Up 21 L2  IS-IS
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Total number of L2 adjacencies: 4

Total number of adjacencies: 8

Tag isisl:
System Id
P2
PE1

PE2

PE3

VRF

default
Interface
ethl
eth2

eth3

eth4

P2#show clns neighbors

SNPA

5254.00de.

5254.0060.

5254.00f2

5254.0085.

Total number of L1 adjacencies: 4
Total number of L2 adjacencies: 4
Total number of adjacencies: 8

Tag isisl:
System Id
P1
PE2

PE1

PE4

VRF

default
Interface
ethl
eth?2

eth3

eth4

PE3#show clns neighbors

SNPA

5254.00a6.

5254.00fDb.

5254.00ac.

5254.00c8.

Total number of L1 adjacencies: 2

Total number of L2 adjacencies: 2
Total number of adjacencies: 4

Tag isisl:
System Id
PE4

P1

VRF

default
Interface
ethl

eth4

PE4#show clns neighbors

SNPA

5254.0007.

5254.000d.673d

Total number of L1 adjacencies: 2

Total number of L2 adjacencies: 2
Total number of adjacencies: 4

Tag isisl:
System Id
PE3

VRF

default
Interface
ethl

SNPA

5254.00d0.

cal3

8a'75

.5abf

7e32

9153

3787

d346

98db

0%e5

4baf

State
Up
Up
Up
Up
Up
Up
Up
Up

State
Up
Up
Up
Up
Up
Up
Up
Up

State

Up
Up
Up

State
Up
Up

Holdtime
7

7

18

18

5

5
7
7

Holdtime
20

20

7

o O 0 0 J

Holdtime
21
21
21
21

Holdtime
6
6

Type Protocol

Ll
L2
Ll
L2
L1l
L2
Ll
L2

Type Protocol

Ll
L2
Ll
L2
Ll
L2
Ll
L2

Type Protocol

Ll
L2
L1l
L2

Type Protocol

Ll
L2

IS-IS
IS-IS
IS-IS
IS-IS
IS-IS
IS-IS
IS-IS
IS-IS

IS-IS
IS-IS
IS-IS
IS-IS
IS-IS
IS-IS
IS-IS
IS-IS

IS-IS
IS-IS
IS-IS
IS-IS

IS-IS
IS-IS

© 2025 IP Infusion Inc. Proprietary

114



Configuring ISIS SR Mapping Server with LDP

P2 eth4

Validation 2

5254.0011.6e77

Show the details of routers configured with segment routing.

Pl#show isis segment-routing capability

Tag i1sisl Segment-Routing:

Up
Up

28
28

Advertisement Router Capability
AlgorithmO

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

:10.0.1.11

:0

:0

:8000

01

:16000 - 23999

Advertisement Router Capability
AlgorithmO

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

:6501
01
:17000 - 23500

Advertisement Router Capability
AlgorithmO

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

:10.0.1.22

:0

:0

:8000

01

:16000 - 23999

Advertisement Router Capability
AlgorithmO

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

:6001
01
:16500 - 22500

Validation 3

Verify that segment routing information is present ISIS database.

Pl#show isis database verbose
Tag isisl: VRF default

IS-IS Level-1 Link State Database:

LSPID LSP Seg Num
P1.00-00 * 0x0000025B
Area Address: 49.0000
NLPID: 0xCcC

LSP Checksum
0x888A

LSP Holdtime
856

Ll
L2

IS-IS
IS-IS

ATT/P/OL
0/0/0
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Hostname:

IP Address:
Router 1ID:
Router Cap:

SRGB Range:

Pl
10.
10.
10.
650

e
e

0.
0.
0.
1

SR-Algorithm:
Algorithm: O

SRMS-Preference:
Metric: 10

200

IS-Extended PE3.

IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10
Reservable Bandwidth:
Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

TE-Default Metric: 10

System-1ID:
Metric: 10

0100.0000.1

100m

at
at
at
at
at
at
at
at

033

SRGB Base SID:

.33.1.2

10.33.1.1

Om

priority
priority
priority
priority
priority
priority
priority
priority

LAN Adjacency SID:

17000

03

IS-Extended P1.03

IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10
Reservable Bandwidth:
Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

TE-Default Metric: 10

System-ID:
Metric: 10

0100.0000.1

100m

at
at
at
at
at
at
at
at

011

.11.1.2

10.11.1.2

Om

priority
priority
priority
priority
priority
priority
priority
priority

LAN Adjacency SID:

IS-Extended P2.02

IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10
Reservable Bandwidth:
Unreserved Bandwidth:

Unreserved Bandwidth

Unreserved Bandwidth

Unreserved Bandwidth

Unreserved Bandwidth

100m

at priority O:
at priority 1:
at priority 2:
at priority 3:

.1.2.1

10.1.2.2

Om

o U W N RO

~N o U D W DN B O

100m
100m
100m
100m
100m
100m
100m
100m

100m
100m
100m
100m
100m
100m
100m
100m

100m
100m
100m
100m

I:1 Vv:0

24320

24321

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0
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Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric:

10

System-ID: 0100.0000.1002 LAN Adjacency SID: 24322 F:0 B:0 Vv:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE2.04
IPv4 Interface Address: 10.22.1.2
Neighbor IP Address: 10.22.1.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1022 LAN Adjacency SID: 24323 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:0 N:1 P:0 E:0 V:0 L:0
Metric: 10 IP-Extended 10.1.2.0/30
Metric: 10 IP-Extended 10.11.1.0/30
Metric: 10 IP-Extended 10.33.1.0/30
Metric: 10 IP-Extended 10.22.1.0/30
SID Binding: 10.0.1.33/32 F:0 M:0 S:0 D:0 A:0 Range:1
SID: Start:1111 Algorithm:0 R:0 N:0 P:0 E:0 V:0 L:0
SID Binding: 10.0.1.44/32 F:0 M:0 S:0 D:0 A:0 Range:l
SID: Start:1555 Algorithm:0 R:0 N:0 P:0 E:0 V:0 L:O
P1.03-00 * 0x00000249 0x41FA 631 0/0/0
Metric: 0 IS-Extended P1.00
Metric: 0 IS-Extended PE1.00
P2.00-00 0x0000002C 0xBA48 892 0/0/0
Area Address: 49.0000
NLPID: 0xCC
Hostname: P2
IP Address: 10.0.1.2
Router 1ID: 10.0.1.2
Router Cap: 10.0.1.2
SRGB Range: 6001 SRGB Base SID: 16500 1I:1 V:0

SR-Algorithm:
Algorithm: O
SRMS-Preference: 100
Metric: 10 IS-Extended P2.02
IPv4 Interface Address: 10.1.2.2
Neighbor IP Address: 10.1.2.2
Maximum Link Bandwidth: 100m
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Reservable Bandwidth: 100m

Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10

System-ID: 0100.0000.1001 LAN Adjacency SID: 24320 F:0 B:0 Vv:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE2.03
IPv4 Interface Address: 10.22.2.2
Neighbor IP Address: 10.22.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1022 ©LAN Adjacency SID: 24323 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE1.04
IPv4 Interface Address: 10.11.2.2
Neighbor IP Address: 10.11.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1011 LAN Adjacency SID: 24321 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE4.03
IPv4 Interface Address: 10.44.2.2
Neighbor IP Address: 10.44.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m

Unreserved Bandwidth:
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System-ID:
Metric:

TE-Default M
0100.0000.1002

10

etric: 10

LAN Adjacency SID:

IS-Extended P1.03

Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1044 LAN Adjacency SID:
Metric: 10 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:0 N:1 P:1 E:0 V:0 L:0
Metric: 10 IP-Extended 10.1.2.0/30
Metric: 10 IP-Extended 10.22.2.0/30
Metric: 10 IP-Extended 10.11.2.0/30
Metric: 10 IP-Extended 10.44.2.0/30
SID Binding: 10.0.1.33/32 F:0 M:0 S:0 D:0 A:0
SID: Start:2111 Algorithm:0 R:0 N:0 P:0 E:O0
SID Binding: 10.0.1.44/32 F:0 M:0 S:0 D:0 A:0
SID: Start:2511 Algorithm:0 R:0 N:0 P:0 E:0
P2.02-00 0x00000018 0x700E
Metric: 0 IS-Extended P2.00
Metric: 0 IS-Extended P1.00
PE1.00-00 0x00000026 0xE434
Area Address: 49.0000
NLPID: 0xCC
Hostname: PE1
IP Address: 10.0.1.11
Router 1ID: 10.0.1.11
Router Cap: 10.0.1.11
SRGB Range: 8000 SRGB Base SID: 16000 I:1
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE1.04
IPv4 Interface Address: 10.11.2.1
Neighbor IP Address: 10.11.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

Range:1
Vv:0 L:0
Range:1
V:0 L:0

7

7

V:

24322

17

10

26241

F:0 B:0 V:1 L:1 S:0 P:0

0/0/0

0/0/0

F:0 B:0 V:1 L:1 S:0 P:0
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IPv4 Interface Address:
Neighbor IP Address:

Maximum Link

Reservable Bandwidth:

10.11.1.1
10.11.1.2
Bandwidth: 100m
100m

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default Metric:
0100.0000.1001

System-ID:

Metric: 10

IPv4 Interface Address:
Neighbor IP Address:

Maximum Link

Reservable Bandwidth:

Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m

10

LAN Adjacency SID:
IS-Extended PE2.02
10.11.22.1

10.11.22.2

Bandwidth: 100m

100m

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default Metric:
0100.0000.1022

System-ID:
Metric: 10
Prefix-SID:
10
10
10

Metric:
Metric:
Metric:
PE1.04-00
Metric:

(@)

Metric:
PE2.00-00
Area Address:
NLPID:
Hostname:
IP Address:
Router 1ID:
Router Cap:
SRGB Range:
SR-Algorithm:
Algorithm:

Metric: 10

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
10

at
at
at
at
at
at
at
at

100m
100m
100m
100m
100m
100m
100m
100m

priority
priority
priority
priority
priority
priority
priority

~ o U W NP O

priority

LAN Adjacency SID:
IP-Extended 10.0.1.11/32

index 100 R:0 N:1 P:0 E:0 V:0 L:0

10.11.1.0/30
10.11.2.0/30
10.11.22.0/30
0x85D7

PE1.00

P2.00

OxDAF9

IP-Extended
IP-Extended
IP-Extended
0x00000018
IS-Extended
IS-Extended
0x00000008

663

623

49.0000
0xCcC
PE2
10.0.1.
10.0.1.
10.0.1.
8000

22

22

22

SRGB Base SID: 16000 I:1 V:O0
0

IS-Extended PE2.02

26240

26242

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0

0/0/0

0/0/0
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IPv4 Interface Address: 10.11.22.2
Neighbor IP Address: 10.11.22.2
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10

System-ID: 0100.0000.1011 LAN Adjacency SID: 25600 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE2.03
IPv4 Interface Address: 10.22.2.1
Neighbor IP Address: 10.22.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1002 LAN Adjacency SID: 25601 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE2.04
IPv4 Interface Address: 10.22.1.1
Neighbor IP Address: 10.22.1.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1001 LAN Adjacency SID: 25602 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IP-Extended 10.0.1.22/32
Prefix-SID: index 700 R:0 N:1 P:0 E:0 V:0 L:O0
Metric: 10 IP-Extended 10.11.22.0/30

© 2025 IP Infusion Inc. Proprietary 121



Configuring ISIS SR Mapping Server with LDP

Metric: 10
Metric: 10
PE2.02-00
Metric: 0
Metric: 0
PE2.03-00
Metric: 0
Metric: 0
PE2.04-00
Metric: 0
Metric: 0
PE3.00-00

Area Address:

NLPID:

Hostname:

IP Address:

Router ID:

Metric: 10
IPv4 Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
Metric: 10
IPv4 Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
10
10
10

Metric:
Metric:
Metric:

IP-Extended
IP-Extended
0x00000005
IS-Extended
IS-Extended
0x00000005
IS-Extended
IS-Extended
0x00000005
IS-Extended
IS-Extended
0x0000001F
49.0000
0xCC
PE3
10.0.1.33
10.0.1.33
IS-Extended PE3.
ce Address: 10.33.44.1
10.33.44.1
Bandwidth: 100m
andwidth: 100m
andwidth:
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
10
IS-Extended PE3.
ce Address: 10.33.1.1
10.33.1.1
Bandwidth: 100m
andwidth: 100m
andwidth:
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
10
IP-Extended 10.0.1.33/32
IP-Extended 10.33.44.0/30
IP-Extended 10.33.1.0/30

10.22.2.0/30
10.22.1.0/30
0xF749
PE2.00
PE1.00
0xC38B
PE2.00

P2.00

0xAB8A6
PE2.00

P1.00

0x9BB8

02

100m
100m
100m
100m
100m
100m
100m
100m

priority
priority
priority
priority
priority
priority
priority

~N o U W DN B O

priority
etric:

(@}
w

at
at
at
at
at
at
at
at

100m
100m
100m
100m
100m
100m
100m
100m

priority
priority
priority
priority
priority
priority
priority

~ o O W NP O

priority
etric:

653

653

653

441

0/0/0

0/0/0

0/0/0

0/0/0
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10 IP-Extended
0x00000017
IS-Extended
IS-Extended
0x00000018
IS-Extended
IS-Extended
0x0000001E

49.0000

0xCcC

PE4

10.0.1.44

10.0.1.44
IS-Extended

Metric:
PE3.02-00
Metric: 0
Metric: 0
PE3.03-00
Metric:

o O

Metric:
PE4.00-00
Area Address:
NLPID:
Hostname:
IP Address:
Router ID:
Metric: 10
IPv4 Interface Address:
Neighbor IP Address:
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

10.1.45.0/24

OxE4F4
PE3.00
PE4.00
0x9A80
PE3.00
P1.00

0x2DE1

PE3.02

10.33.44.2
10.33.44.1

Metric:

Metric:
Metric:
Metric:
Metric:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
10
IPv4 Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
10
10
10
10

Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at
Bandwidth at

etric: 10

IS-Extended PEA4.
10.44.2.1
10.44.2.1
100m

100m

ce Address:

Bandwidth:
andwidth:
andwidth:

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

etric: 10

IP-Extended
IP-Extended
IP-Extended
IP-Extended

priority
priority
priority
priority
priority
priority
priority

o U W N RO

priority

(@}
w

priority
priority
priority
priority
priority
priority
priority

N o U W DN B O

priority

PE4.03-00
Metric: 0
Metric: 0

0x00000017
IS-Extended
IS-Extended

0xC137
PE4.00
P2.00

100m
100m
100m
100m
100m
100m
100m
100m

100m
100m
100m
100m
100m
100m
100m
100m

10.0.1.44/32
10.33.44.0/30
10.44.2.0/30
10.1.36.0/24

717

717

469

717

0/0/0

0/0/0

0/0/0

0/0/0
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IS-IS Level-2 Link State Database:
LSPID LSP Seqg Num
P1.00-00 * 0x000002BF
Area Address: 49.0000
NLPID: 0xCcC
Hostname: Pl
IP Address: 10.0.1.1
Router ID: 10.0.1.1
Router Cap: 10.0.1.1
SRGB Range: 6501 SRGB Base SID:
SR-Algorithm:
Algorithm: O
SRMS-Preference:
Metric: 10 IS-Extended PE3.03
IPv4 Interface Address: 10.33.1.2
Neighbor IP Address: 10.33.1.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

LSP Checksum LSP Holdtime
0x1EB5 1111

ATT/P/OL
0/0/0

17000 I:1 Vv:0

200

at 100m

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

at
at
at
at
at
at
at

priority
priority
priority
priority
priority
priority
priority
priority

~ o O W NP O

100m
100m
100m
100m
100m
100m
100m

TE-Default Metric: 10

System-ID: 0100.0000.1033 LAN Adjacency SID:
Metric: 10 IS-Extended P1.03

IPv4 Interface Address: 10.11.1.2

Neighbor IP Address: 10.11.1.2

Maximum Link Bandwidth: 100m

Reservable Bandwidth: 100m

Unreserved Bandwidth:

24320 F:0 B:0 V:1 L:1 S:0 P:0

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

at
at
at
at
at
at
at
at

priority
priority
priority
priority
priority
priority
priority
priority

~N o O D W DN B O

100m
100m
100m
100m
100m
100m
100m
100m

TE-Default Metric: 10

System-ID: 0100.0000.1011 LAN Adjacency SID:
Metric: 10 IS-Extended P2.02

IPv4 Interface Address: 10.1.2.1

Neighbor IP Address: 10.1.2.2

Maximum Link Bandwidth: 100m

24321 F:0 B:0 V:1 L:1 S:0 P:0
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Reservable Bandwidth:

100m

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default M

Bandwidth at priority

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
etric: 10

at
at
at
at
at
at
at

priority
priority
priority
priority
priority
priority
priority

System-1ID:
Metric: 10

IPv4 Interface Address:
Neighbor IP Address:
Maximum Link Bandwidth:
Reservable Bandwidth:

0100.0000.1002

100m
100m
100m
100m
100m
100m
100m
100m

N o U W N RO

LAN Adjacency SID:

IS-Extended PE2.04

10.22.1.1
100m
100m

Unreserved Bandwidth:

10.22.1.2

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default M

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
etric: 10

at
at
at
at
at
at
at
at

priority
priority
priority
priority
priority
priority
priority
priority

System-ID:
Metric: 10
Prefix-SID:
Metric: 10
Metric: 10
Metric: 10
Metric: 20
Prefix-SID:
Metric: 20
Metric: 30
Metric: 20
Metric: 20
Metric: 20
Metric: 20
Metric: 20
Prefix-SID:
Metric: 30
Metric: 20
Metric: 20
Metric: 10
Metric: 20

Prefix-SID:
SID Binding:

0100.0000.1022

IP-Extended

IP-Extended
IP-Extended
IP-Extended
IP-Extended

IP-Extended
IP-Extended
IP-Extended
IP-Extended
IP-Extended
IP-Extended
IP-Extended

IP-Extended
IP-Extended
IP-Extended
IP-Extended
IP-Extended

10

index 200 R:0 N:1 P:0

10
10
10
10

index 300 R:1 N:0 P:1
10.
10.
10.
10.
.33.44.0/30
10.
10.
index 100 R:1 N:0 P:0
10.
10.
.22.2.0/30
.22.1.0/30
.0.1.22/32

10

10
10
10

index 700 R:1 N:0 P:0
10.0.1.33/32 F:0 M:0 S:0 D:0 A:0 Range:1l

100m
100m
100m
100m
100m
100m
100m
100m

~N o U W DN B O

LAN Adjacency SID:

0.1.1/32
E:0 V:0 L:O
1.2.0/30
11.1.0/30
33.1.0/30
0.1.2/32
E:0 V:0 L:O
0.1.33/32
1.36.0/24
1.45.0/24
11.2.0/30

44.2.0/30
0.1.11/32
E:0 V:0 L:O
0.1.44/32
11.22.0/30

E:0 V:0 L:O

24322

24323

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0
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SR-Algorithm:
Algorithm: O

SRMS-Preference:
Metric: 10

100

IS-Extended P2.02

IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10
Reservable Bandwidth:
Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

100m

at
at
at
at
at
at
at
at

TE-Default Metric: 10

System-ID:

Metric:

10

0100.0000.1001

IS-Exte

IPv4 Interface Address: 10

Neighbor IP Address:

10.22

Maximum Link Bandwidth: 10

Reservable Bandwidth:

100m

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

at
at
at
at
at
at
at
at

TE-Default Metric: 10

System-ID:

Metric:

10

0100.0000.1022

IS-Exte

1.2.2

10.1.2.2

Om

priority
priority
priority
priority
priority
priority
priority

~N o U W DN B O

priority

LAN Adjacency SID:

nded PE2.03
.22.2.2
2.1

Om

priority
priority
priority
priority
priority
priority
priority

~ o U W NP O

priority

LAN Adjacency SID:

nded PE1.04

100m
100m
100m
100m
100m
100m
100m
100m

100m
100m
100m
100m
100m
100m
100m
100m

SID: Start:1111 Algorithm:0 R:0 N:0 P:0 E:0 V:0 L:0
SID Binding: 10.0.1.44/32 F:0 M:0 S:0 D:0 A:0 Range:l
SID: Start:1555 Algorithm:0 R:0 N:0 P:0 E:0 V:0 L:O
P1.03-00 * 0x00000285 0xC837 633
Metric: 0 IS-Extended P1.00
Metric: 0 IS-Extended PE1.00
P2.00-00 0x00000065 0x4F33 1110
Area Address: 49.0000
NLPID: 0xCC
Hostname: P2
IP Address: 10.0.1.2
Router ID: 10.0.1.2
Router Cap: 10.0.1.2
SRGB Range: 6001 SRGB Base SID: 16500 1I:1 V:0

24320

24323

0/0/0

0/0/0

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0
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IPv4d Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: 0
Metric: 10
IPv4 Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: O

Metric: 10

Prefix-SID:
Metric: 10
Metric: 20

Prefix-SID:
Metric: 10
Metric: 10
Metric: 30
Metric: 20
Metric: 20
Metric: 20
Metric: 20
Metric: 30
Metric: 20
Metric: 20
Metric: 20

Prefix-SID:
Metric: 10
Metric: 20

ce Address: 10.11.2.2
10.11.2.1

Bandwidth: 100m

andwidth: 100m

andwidth:

Bandwidth at priority 0: 100m

Bandwidth at priority 1: 100m

Bandwidth at priority 2: 100m

Bandwidth at priority 3: 100m

Bandwidth at priority 4: 100m

Bandwidth at priority 5: 100m

Bandwidth at priority 6: 100m

Bandwidth at priority 7: 100m

etric: 10

100.0000.1011 LAN Adjacency SID:
IS-Extended PE4.03

ce Address: 10.44.2.2
10.44.2.1

Bandwidth: 100m

andwidth: 100m

andwidth:

Bandwidth at priority 0: 100m

Bandwidth at priority 1: 100m

Bandwidth at priority 2: 100m

Bandwidth at priority 3: 100m

Bandwidth at priority 4: 100m

Bandwidth at priority 5: 100m

Bandwidth at priority 6: 100m

Bandwidth at priority 7: 100m

etric: 10

100.0000.1044 LAN Adjacency SID:
IP-Extended 10.0.1.2/32

index 300 R:0 N:1 P:1 E:0 V:0 L:O
IP-Extended 10.1.2.0/30
IP-Extended 10.0.1.11/32

index 100 R:1 N:0 P:0 E:0 V:0 L:O
IP-Extended 10.11.2.0/30
IP-Extended 10.44.2.0/30
IP-Extended 10.0.1.33/32
IP-Extended 10.0.1.44/32
IP-Extended 10.1.36.0/24
IP-Extended 10.11.1.0/30
IP-Extended 10.33.44.0/30
IP-Extended 10.1.45.0/24
IP-Extended 10.11.22.0/30
IP-Extended 10.33.1.0/30
IP-Extended 10.0.1.1/32

index 200 R:1 N:0 P:0 E:0 V:0 L:O
IP-Extended 10.22.2.0/30
IP-Extended 10.0.1.22/32

24321 F:0 B:0 V:1 L:1 S:0 P:0

24322 F:0 B:0 V:1 L:1 S:0 P:0
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Prefix-SID:

index 700 R:1 N:0 P:0 E:0 V:0 L:0

TE-Default M

etric: 10

Metric: 20 IP-Extended 10.22.1.0/30
SID Binding: 10.0.1.33/32 F:0 M:0 S:0 D:0 A:0
SID: Start:2111 Algorithm:0 R:0 N:0 P:0 E:O0
SID Binding: 10.0.1.44/32 F:0 M:0 S:0 D:0 A:0
SID: Start:2511 Algorithm:0 R:0 N:0 P:0 E:O0
P2.02-00 0x00000017 0x720D
Metric: 0 IS-Extended P2.00
Metric: 0 IS-Extended P1.00
PE1.00-00 0x00000061 0xBF77
Area Address: 49.0000
NLPID: 0xCC
Hostname: PE1
IP Address: 10.0.1.11
Router 1ID: 10.0.1.11
Router Cap: 10.0.1.11
SRGB Range: 8000 SRGB Base SID: 16000 1I:1
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE1.04
IPv4 Interface Address: 10.11.2.1
Neighbor IP Address: 10.11.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1002 LAN Adjacency SID:
Metric: 10 IS-Extended P1.03
IPv4 Interface Address: 10.11.1.1
Neighbor IP Address: 10.11.1.2
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

R
\Y%
R
\Y%
7

1

V:

ange:1l
:0 L:O
ange:1
:0 L:O

17 0/0/0

110 0/0/0

26241 F:0 B:0 V:1 L:1 S:0 P:0
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SR-Algorithm:

System-ID: 0100.0000.1001 LAN Adjacency SID: 26240
Metric: 10 IS-Extended PE2.02
IPv4 Interface Address: 10.11.22.1
Neighbor IP Address: 10.11.22.2
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1022 LAN Adjacency SID: 26242
Metric: 10 IP-Extended 10.0.1.11/32
Prefix-SID: index 100 R:0 N:1 P:0 E:0 V:0 L:0
Metric: 10 IP-Extended 10.11.1.0/30
Metric: 10 IP-Extended 10.11.2.0/30
Metric: 20 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:1 N:0 P:1 E:0 V:0 L:O
Metric: 20 IP-Extended 10.1.2.0/30
Metric: 20 IP-Extended 10.33.1.0/30
Metric: 30 IP-Extended 10.0.1.33/32
Metric: 30 IP-Extended 10.0.1.44/32
Metric: 30 IP-Extended 10.1.36.0/24
Metric: 30 IP-Extended 10.1.45.0/24
Metric: 20 IP-Extended 10.22.2.0/30
Metric: 30 IP-Extended 10.33.44.0/30
Metric: 20 IP-Extended 10.44.2.0/30
Metric: 20 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:1 N:0 P:0 E:0 V:0 L:O
Metric: 10 IP-Extended 10.11.22.0/30
Metric: 20 IP-Extended 10.0.1.22/32
Prefix-SID: index 700 R:1 N:0 P:0 E:0 V:0 L:O0
Metric: 20 IP-Extended 10.22.1.0/30
PE1.04-00 0x00000016 0x89D5 717
Metric: 0 IS-Extended PE1.00
Metric: 0 IS-Extended P2.00
PE2.00-00 0x00000019 0xFF98 628
Area Address: 49.0000
NLPID: 0xCcC
Hostname: PE2
IP Address: 10.0.1.22
Router ID: 10.0.1.22
Router Cap: 10.0.1.22
SRGB Range: 8000 SRGB Base SID: 16000 1I:1 V:0

F:0 B:0 V:1 L:1 S:0 P:0

F:0 B:0 V:1 L:1 S:0 P:0

0/0/0

0/0/0
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Algorithm: O
Metric: 10 IS-Extended PE2.02
IPv4 Interface Address: 10.11.22.2
Neighbor IP Address: 10.11.22.2
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10

System-ID: 0100.0000.1011 ©LAN Adjacency SID: 25600 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE2.03
IPv4 Interface Address: 10.22.2.1
Neighbor IP Address: 10.22.2.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1002 LAN Adjacency SID: 25601 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IS-Extended PE2.04
IPv4 Interface Address: 10.22.1.1
Neighbor IP Address: 10.22.1.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:
Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m
TE-Default Metric: 10
System-ID: 0100.0000.1001 LAN Adjacency SID: 25602 F:0 B:0 V:1 L:1 S:0 P:0
Metric: 10 IP-Extended 10.0.1.22/32
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Prefix-SID: index 700 R:0 N:1 P:0 E:0 V:0 L:0

Metric: 10 IP-Extended 10.11.22.0/30
Metric: 10 IP-Extended 10.22.2.0/30
Metric: 10 IP-Extended 10.22.1.0/30
Metric: 20 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:1 N:0 P:0 E:0 V:0 L:O
Metric: 20 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:1 N:0 P:1 E:0 V:0 L:O
Metric: 20 IP-Extended 10.0.1.11/32
Prefix-SID: index 100 R:1 N:0 P:0 E:0 V:0 L:O
Metric: 30 IP-Extended 10.0.1.33/32
Metric: 30 IP-Extended 10.0.1.44/32
Metric: 20 IP-Extended 10.1.2.0/30
Metric: 30 IP-Extended 10.1.36.0/24
Metric: 30 IP-Extended 10.1.45.0/24
Metric: 20 IP-Extended 10.11.1.0/30
Metric: 20 IP-Extended 10.11.2.0/30
Metric: 20 IP-Extended 10.33.1.0/30
Metric: 30 IP-Extended 10.33.44.0/30
Metric: 20 IP-Extended 10.44.2.0/30
PE2.02-00 0x00000005 0xF749 653 0/0/0
Metric: 0 IS-Extended PE2.00
Metric: 0 IS-Extended PE1.00
PE2.03-00 0x00000005 0xC38B 653 0/0/0
Metric: 0 IS-Extended PE2.00
Metric: 0 IS-Extended P2.00
PE2.04-00 0x00000005 0xA8A6 653 0/0/0
Metric: 0 IS-Extended PE2.00
Metric: 0 IS-Extended P1.00
PE3.00-00 0x00000059 0xA69A 1110 0/0/0
Area Address: 49.0000
NLPID: 0xCcC
Hostname: PE3
IP Address: 10.0.1.33
Router ID: 10.0.1.33
Metric: 10 IS-Extended PE3.02

IPv4 Interface Address: 10.33.44.1
Neighbor IP Address: 10.33.44.1
Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

Unreserved Bandwidth at priority 0: 100m
Unreserved Bandwidth at priority 1: 100m
Unreserved Bandwidth at priority 2: 100m
Unreserved Bandwidth at priority 3: 100m
Unreserved Bandwidth at priority 4: 100m
Unreserved Bandwidth at priority 5: 100m
Unreserved Bandwidth at priority 6: 100m
Unreserved Bandwidth at priority 7: 100m

TE-Default Metric: 10
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Metric: 10
IPv4 Interface Address:
Neighbor IP Address:

Maximum Link

Reservable Bandwidth:

IS-Extended PE3.03

10.33.1.1
10.33.1.1

Bandwidth: 100m

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

100m

TE-Default Metric:

Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
Metric:
PE3.02-00
Metric:
Metric:
PE3.03-00
Metric:
Metric:
PE4.00-00

Area Address:

NLPID:
Hostname:

10
10
10
10
30
30
20
20
20
20
30
30
30
20
20
30
20

o O

o O

IP Address:

Router ID:
Metric:

IPv4 Interface Address:
Neighbor IP Address:

10

Bandwidth at priority 0: 100m

Bandwidth at priority 1: 100m

Bandwidth at priority 2: 100m

Bandwidth at priority 3: 100m

Bandwidth at priority 4: 100m

Bandwidth at priority 5: 100m

Bandwidth at priority 6: 100m

Bandwidth at priority 7: 100m
10
IP-Extended 10.0.1.33/32
IP-Extended 10.33.44.0/30
IP-Extended 10.33.1.0/30
IP-Extended 10.1.45.0/24
IP-Extended 10.0.1.2/32
IP-Extended 10.0.1.11/32
IP-Extended 10.0.1.44/32
IP-Extended 10.1.2.0/30
IP-Extended 10.1.36.0/24
IP-Extended 10.11.1.0/30
IP-Extended 10.11.2.0/30
IP-Extended 10.11.22.0/30
IP-Extended 10.22.2.0/30
IP-Extended 10.44.2.0/30
IP-Extended 10.0.1.1/32
IP-Extended 10.0.1.22/32
IP-Extended 10.22.1.0/30
0x00000016 0xE6F3
IS-Extended PE3.00
IS-Extended PE4.00
0x00000017 0x9CT7F
IS-Extended PE3.00
IS-Extended P1.00
0x0000005A 0x2BDC

49.0000

0xCC

PE4

10.0.1.44

10.0.1.44
IS-Extended PE3.02

10.33.44.2
10.33.44.1

Maximum Link Bandwidth: 100m
Reservable Bandwidth: 100m
Unreserved Bandwidth:

717

717

1110

0/0/0

0/0/0

0/0/0
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Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default Metric: 10

Metr

IPv4 Interface Address:
Neighbor IP Address:
Maximum Link Bandwidth:

ic: 10

Reservable Bandwidth:

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default Metric: 10

Metric: 10
Metric: 10
Metric: 10
Metric: 10
Metric: 20
Metric: 20
Metric: 20
Metric: 20
Metric: 30
Metric: 20
Metric: 30
Metric: 20
Metric: 30
Metric: 20
Metric: 30
Metric: 30
Metric: 30
PE4.03-00
Metric: 0
Metric: 0
Validation 4

Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m
IS-Extended PE4.03
10.44.2.1
10.44.2.1
100m
100m
Bandwidth at priority 0: 100m
Bandwidth at priority 1: 100m
Bandwidth at priority 2: 100m
Bandwidth at priority 3: 100m
Bandwidth at priority 4: 100m
Bandwidth at priority 5: 100m
Bandwidth at priority 6: 100m
Bandwidth at priority 7: 100m
IP-Extended 10.0.1.44/32
IP-Extended 10.33.44.0/30
IP-Extended 10.44.2.0/30
IP-Extended 10.1.36.0/24
IP-Extended 10.0.1.33/32
IP-Extended 10.1.45.0/24
IP-Extended 10.33.1.0/30
IP-Extended 10.0.1.2/32
IP-Extended 10.0.1.11/32
IP-Extended 10.1.2.0/30
IP-Extended 10.11.1.0/30
IP-Extended 10.11.2.0/30
IP-Extended 10.11.22.0/30
IP-Extended 10.22.2.0/30
IP-Extended 10.0.1.1/32
IP-Extended 10.0.1.22/32
IP-Extended 10.22.1.0/30
0x00000016 0xC336
IS-Extended PE4.00
IS-Extended P2.00

Show the details of mapping server entries advertised by SRMS.

0/0/0

Pl#show segment-routing mapping-server prefix-sid-map ipv4 detail

Prefix
10.0.1.33/32
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SID Index:
Range:
Last Prefix:

Last SID Index:

Binding Flags:
SRMS pref:

Prefix
10.0.1.44/32

SID Index:
Range:
Last Prefix:

Last SID Index:

Binding Flags:
SRMS pref:

1111

10.0.1.33/32
1111

200

1555

1
10.0.1.44/32

1555

200

Number of mapping entries: 2

Pl#show isis segment-routing mapping-table ipv4 active

Tag isisl

Segment-Routing:

Conflict Resolution Policy: Quarantine

Prefix
10.0.1.1/32
10.0.1.2/32
10.0.1.11/32
10.0.1.22/32
10.0.1.33/32
10.0.1.44/32

SID
200
300
100
700
1111
1555

Index Range Flags

e e

Number of mapping entries in Active IPv4 Table: 6

Pl#show isis segment-routing mapping-table ipv4 inactive

Tag isisl

Segment-Routing:

Conflict Resolution Policy: Quarantine

Prefix
10.0.1.33/32
10.0.1.44/32

SID
2111
2511

Index Range Flags
1
1

Number of mapping entries in Inactive IPv4 Table: 2

Validation 5

Verify that segment routing is enabled and that prefix SIDs are announced to other routers.

Verify that prefix SIDs are installed as labels in the MPLS forwarding table. Verify the same in FTN and ILM tables.

Pl#show mpls forwarding-table

Codes:

> - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FIN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L. - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
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U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN

Code FEC FTN-ID Nhlfe-ID Tunnel-id Pri LSP-Type Out-Label
Out-Intf ELC Nexthop

L> 10.0.1.2/32 2 3 - - LSP DEFAULT 3
ethl No 10.1.2.2

i 10.0.1.2/32 1 4 0 Yes LSP_DEFAULT 16800
ethl No 10.1.2.2

i> 10.0.1.11/32 3 2 0 Yes  LSP DEFAULT 3
eth2 No 10.11.1.1

i>  10.0.1.22/32 5 6 0 Yes  LSP _DEFAULT 3
eth3 No 10.22.1.1

L> 10.0.1.33/32 11 1 - - LSP_DEFAULT 3
eth4 No 10.33.1.1

L> 10.0.1.44/32 6 5 - - LSP_DEFAULT 25602
ethl No 10.1.2.2

- - LSP_DEFAULT 24967

eth4 No 10.33.1.1

i 10.0.1.44/32 4 7 0 Yes LSP_DEFAULT 18055
ethl No 10.1.2.2

L> 10.1.36.0/24 7 8 - - LSP_DEFAULT 25603
ethl No 10.1.2.2

- - LSP_DEFAULT 24968

eth4 No 10.33.1.1

L> 10.1.45.0/24 12 1 - - LSP_DEFAULT 3
eth4 No 10.33.1.1

L> 10.11.2.0/30 8 3 - - LSP_DEFAULT 3
ethl No 10.1.2.2

L> 10.22.2.0/30 9 3 - - LSP_DEFAULT 3
ethl No 10.1.2.2

L> 10.33.44.0/30 13 1 - - LSP_DEFAULT 3
eth4 No 10.33.1.1

L> 10.44.2.0/30 10 3 - - LSP_DEFAULT 3
ethl No 10.1.2.2

Pl#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP
B-BGP , K-CLI , V- LDP VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown
Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF
Nexthop LSP-Type
L> 10.11.22.0/30 30 25604 Nolabel N/A N/A
127.0.0.1 LSP DEFAULT
i> 10.33.1.1/32 18 24320 3 N/A eth4
10.33.1.1 LSP_DEFAULT
i> 10.0.1.2/32 21 17300 16800 N/A ethl
10.1.2.2 LSP_DEFAULT
i> 10.0.1.1/32 17 17200 Nolabel N/A N/A
127.0.0.1 LSP DEFAULT
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i> 10.
10.11.1.1
s 1> 10.
10.33.1.1
i> 10.
10.22.1.1
i> 10.
10.1.2.2
s L> 10.
10.11.1.1
i> 10
10.1.2.2
i> 10
10.11.1.1
i> 10
10.22.1.1
L> 10
10.33.1.1
s L> 10
10.22.1.1
L> 10.
10.33.1.1
s L> 10
10.22.1.1
L> 10.
10.1.2.2
L> 10.
10.33.1.1
s L> 10.
10.11.1.1
L> 10.
127.0.0.1
L> 10.
10.1.2.2
L> 10
10.1.2.2
L> 10
10.1.2.2

Pl#show mpls ftn-table
Primary FTN entry with FEC:
LDP,

Owner:
none

Tunnel id: O,

Matched bytes:0, pkts:0,
Cross connect ix: in intf:
Owner: N/A, Persistent: No,

Out-segment with ix: 3,
Nexthop addr:

Primary FTN entry with FEC:
ISIS-SR, distance:

Owner:

DSCP: none

.11/32
.33/32
.22/32
.44/32

.11/32

.1.2.2/32

.11.1.1/32
.22.1.1/32
.0.1.33/32

.0.1.22/32

1.45.0/24

.0.1.22/32

0.1.2/32
33.44.0/30
0.1.11/32
11.22.0/30

11.2.0/30

.22.2.0/30

.44.2.0/30

distance:

10.1.2.2

23

17100

LSP_DEFAULT

26

18111

LSP DEFAULT

39

17700

LSP DEFAULT

24

18555

LSP DEFAULT

22

25600

LSP DEFAULT

20

24322

LSP DEFAULT

19

24321

LSP_DEFAULT

25

24323

LSP DEFAULT

28

25602

LSP DEFAULT

27

25601

LSP DEFAULT

29

25603

LSP DEFAULT

34

25608

LSP DEFAULT

32

25606

LSP_DEFAULT

31

25605

LSP DEFAULT

33

25607

LSP DEFAULT

36

25610

LSP DEFAULT

35

25609

LSP DEFAULT

37

25611

LSP DEFAULT

38

25612

LSP_DEFAULT

Action-type:

Protected LSP id:
TX bytes:0,

115,

10.0.1.2/32,

owner:

10.0.1.2/32,

id:

0, Description:
Pushed pkts:0
- in label:

2,
Redirect to LSP,

3 N/A eth2
3 N/A ethi4
3 N/A eth3
18055 N/A ethl
3 N/A eth?2
3 N/A ethl
3 N/A eth2
3 N/A eth3
3 N/A eth4
3 N/A eth3
3 N/A eth4
3 N/A eth3
3 N/A ethl
3 N/A ethi4
3 N/A eth?
Nolabel N/A N/A
3 N/A ethl
3 N/A ethl
3 N/A ethl
row status: Active
Exp-bits: 0x0,

N/A

0 out-segment ix:

Admin Status:

N/A,

Up,
Stale:

NO,

cross connect ix: 5,

id:
Action-type:

1,

row status:
Redirect to LSP,

Oper Status:

out intf:
op code:

3

Up
ethl,
Push

Active
Exp-bits:

out label:

0x0,

3

Incoming DSCP:

Incoming
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Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 4
Owner: ISIS-SR, Persistent: No, Admin Status: Down, Oper Status: Down

Out-segment with ix: 4, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
16800

Nexthop addr: 10.1.2.2 cross connect ix: 6, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 3, row status: Active

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming
DSCP: none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Push

Stitched Ilm Info:
Ilm index 22, Incoming Interface index 0, In-Label 25600
Ilm index 33, Incoming Interface index 0, In-Label 25607

Primary FTN entry with FEC: 10.0.1.22/32, id: 5, row status: Active

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming
DSCP: none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 6
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 6, owner: N/A, Stale: NO, out intf: eth3, out label: 3
Nexthop addr: 10.22.1.1 cross connect ix: 8, op code: Push

Stitched Ilm Info:
Ilm index 27, Incoming Interface index 0, In-Label 25601
Ilm index 34, Incoming Interface index 0, In-Label 25608

Primary FTN entry with FEC: 10.0.1.33/32, id: 11, row status: Active

Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Push

Stitched Ilm Info:
Ilm index 26, Incoming Interface index 0, In-Label 18111

Primary FTN entry with FEC: 10.0.1.44/32, id: 6, row status: Active
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Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:

none
Tunnel id: 0, Protected LSP id: 0, Description: N/A

Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 5
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: LDP, Stale: NO, out intf: ethl, out label: 25602
Nexthop addr: 10.1.2.2 cross connect ix: 7, op code: Push

Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 10
Owner: LDP, Persistent: No, Admin Status: Down, Oper Status: Not present
Out-segment with ix: 10, owner: LDP, Stale: NO, out intf: eth4, out label: 24967
Nexthop addr: 10.33.1.1 cross connect ix: 7, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 4, row status: Active

Owner: ISIS-SR, distance: 115, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming
DSCP: none

Tunnel id: 0, Protected LSP id: 0, Description: N/A

Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 9, in intf: - in label: 0 out-segment ix: 7
Owner: ISIS-SR, Persistent: No, Admin Status: Down, Oper Status: Down
Out-segment with ix: 7, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:

18055
Nexthop addr: 10.1.2.2 cross connect ix: 9, op code: Push

Primary FTN entry with FEC: 10.1.36.0/24, id: 7, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:
none
Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 8
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 8, owner: LDP, Stale: NO, out intf: ethl, out label: 25603
Nexthop addr: 10.1.2.2 cross connect ix: 10, op code: Push

Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 11

Owner: LDP, Persistent: No, Admin Status: Down, Oper Status: Not present

Out-segment with ix: 11, owner: LDP, Stale: NO, out intf: ethd4, out label: 24968

Nexthop addr: 10.33.1.1 cross connect ix: 10, op code: Push

Primary FTN entry with FEC: 10.1.45.0/24, id: 12, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:
none
Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:208, pkts:4, TX bytes:208, Pushed pkts:4
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
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Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.11.2.0/30, id: 8, row status: Active

Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Push

Primary FTN entry with FEC: 10.22.2.0/30, id: 9, row status: Active

Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Push

Primary FTN entry with FEC: 10.33.44.0/30, id: 13, row status: Active

Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.44.2.0/30, id: 10, row status: Active

Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: 0, Protected LSP id: 0, Description: N/A
Matched bytes:0, pkts:0, TX bytes:0, Pushed pkts:0
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Push

Pl#show mpls in-segment-table
Owner: LDP, # of pops: 1, fec: 10.11.22.0/30, ILM-ID: 30
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 25604 out-segment ix: 0
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Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 1, op code: Pop

Owner: ISIS-SR, # of pops: 1, fec: 10.33.1.1/32, ILM-ID: 18
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 24320 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 21
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 6, in intf: - in label: 17300 out-segment ix: 4
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 4, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
16800

Nexthop addr: 10.1.2.2 cross connect ix: 6, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.1/32, ILM-ID: 17
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 17200 out-segment ix: 0
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 1, op code: Pop

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 23
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 3, in intf: - in label: 17100 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 26
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 18111 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.22/32, ILM-ID: 39
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 8, in intf: - in label: 17700 out-segment ix: 6
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 6, owner: N/A, Stale: NO, out intf: eth3, out label: 3
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Nexthop addr: 10.22.1.1 cross connect ix: 8, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.0.1.44/32, ILM-ID: 24
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 9, in intf: - in label: 18555 out-segment ix: 7
Owner: ISIS-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 7, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
18055

Nexthop addr: 10.1.2.2 cross connect ix: 9, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 22
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 3, in intf: - in label: 25600 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.1.2.2/32, ILM-ID: 20
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 5, in intf: - in label: 24322 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.11.1.1/32, ILM-ID: 19
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 3, in intf: - in label: 24321 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Swap

Owner: ISIS-SR, # of pops: 1, fec: 10.22.1.1/32, ILM-ID: 25
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 8, in intf: - in label: 24323 out-segment ix: 6
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 6, owner: N/A, Stale: NO, out intf: eth3, out label: 3
Nexthop addr: 10.22.1.1 cross connect ix: 8, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 28
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 25602 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Swap
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Owner: LDP, # of pops: 1, fec: 10.0.1.22/32, ILM-ID: 27
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 8, in intf: - in label: 25601 out-segment ix: 6
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 6, owner: N/A, Stale: NO, out intf: eth3, out label:

Nexthop addr: 10.22.1.1 cross connect ix: 8, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.1.45.0/24, ILM-ID: 29
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 25603 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label:

Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.0.1.22/32, ILM-ID: 34
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 8, in intf: - in label: 25608 out-segment ix: 6
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 6, owner: N/A, Stale: NO, out intf: eth3, out label:

Nexthop addr: 10.22.1.1 cross connect ix: 8, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 32
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 5, in intf: - in label: 25606 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label:

Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.33.44.0/30, ILM-ID: 31
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 25605 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label:

Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 33
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 3, in intf: - in label: 25607 out-segment ix: 2
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label:

Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.11.22.0/30, ILM-ID: 36
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RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 1, in intf: - in label: 25610 out-segment ix: 0
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 1, op code: Pop

Owner: LDP, # of pops: 1, fec: 10.11.2.0/30, ILM-ID: 35
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 5, in intf: - in label: 25609 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.22.2.0/30, ILM-ID: 37
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 5, in intf: - in label: 25611 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Swap

Owner: LDP, # of pops: 1, fec: 10.44.2.0/30, ILM-ID: 38
RX bytes:0, pkts:0, TX bytes:0, Swapped pkts:0, Popped pkts:0
Cross connect ix: 5, in intf: - in label: 25612 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Swap

Pl#show mpls out-segment-table
Out-segment with ix: 2, owner: N/A, Stale: NO, out intf: eth2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 3, op code: Push

TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 4, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:
16800

Nexthop addr: 10.1.2.2 cross connect ix: 6, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: ethl, out label: 3
Nexthop addr: 10.1.2.2 cross connect ix: 5, op code: Push

TX bytes:0, pkts:0, error pkts:0, discard pkts:0
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Out-segment with ix: 5, owner: LDP, Stale: NO, out intf: ethl, out label: 25602
Nexthop addr: 10.1.2.2 cross connect ix: 7, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 7, owner: ISIS-SR, Stale: NO, out intf: ethl, out label:

18055

Nexthop addr: 10.1.2.2 cross connect ix: 9, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 8, owner: LDP, Stale: NO, out intf: ethl, out label: 25603
Nexthop addr: 10.1.2.2 cross connect ix: 10, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: eth4, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 1, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 6, owner: N/A, Stale: NO, out intf: eth3, out label: 3
Nexthop addr: 10.22.1.1 cross connect ix: 8, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 11, owner: LDP, Stale: NO, out intf: ethd4, out label: 24968
Nexthop addr: 10.33.1.1 cross connect ix: 10, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0

Out-segment with ix: 10, owner: LDP, Stale: NO, out intf: eth4, out label: 24967
Nexthop addr: 10.33.1.1 cross connect ix: 7, op code: Push
TX bytes:0, pkts:0, error pkts:0, discard pkts:0
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cHarTER6 Configuring OSPF Intra-Area Segment Routing

This chapter shows how to configure segment routing between routers in the same area.

The segment routing capabilities of a router are advertised to other routers through the Router Information opaque
LSA.

Prefix SIDs are advertised through the Extended Prefix opaque LSA which supports multiple Extended Prefix TLVs
containing subTLVs to carry the prefix and corresponding SID information.

Topology

Figure 6-4 shows the configuration required to enable OSPF segment routing at a global level and configure a prefix
SID at the interface level.

You can configure a prefix SID on any router directly attached to that network prefix. In most cases configuring only one
router is sufficient. If a prefix SID with the same prefix is configured on different routers, IP Infusion Inc. recommends
that all SID values be the same.

[

xel7 xel7 ‘g

xe15 |PE3

xel1 xe15
xe13 ﬁ

Figure 6-4: OSPF Intra-Area Segment Routing Topology

Note: You must ensure that prefix SIDs are globally unique. Do not configure the same SID on different prefixes.

PE1

PEl#configure terminal Enter configure mode.

PE1l (config) #int xe2 Enter interface mode.

PEl (config-if) #ip address 10.11.1.1/30 [|Configure the IP address of the interface.

PE1l (config-if) #label-switching Enable label switching.
R2 (config-if) #exit Exit interface mode.
PEl (config) #int xed Enter interface mode.

PEl (config-if) #ip address 10.11.2.1/30 |Configure the IP address of the interface.
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PEl (config-if) #label-switching

Enable label switching.

Exit interface mode.

(
PE1l (config-if) #exit
PEl (config) #int lo

Enter interface mode.

PE1l (config-if)#ip address 10.0.1.11/32
secondary

Configure the IP address of the interface.

PEl (config-if) #prefix-sid absolute
16000 no-php

Assign the prefix sid values

PEl (config-if) #exit

Exit interface mode.

Enter OSPF router mode for process ID 1.

(
PE1l (config) #router ospf 1
PE1l (config-router) #router-id 10.0.1.11

Set the router-id

PE1l (config-router) #network 10.0.1.11/
32 area 0.0.0.0

Advertise the lo interface in OSPF area 0.

PEl (config-router) #network 10.11.1.0/ Advertise the xe2 interface in OSPF area 0.
30 area 0.0.0.0
PEl (config-router) #network 10.11.2.0/ Advertise the xe4 interface in OSPF area 0.

30 area 0.0.0.0

PEl (config-router) #ospf segment-
routing global block 16000 23999

Enable SRGB range under OSPF process.

PEl (config-router) #segment-routing
mpls

Enable segment routing for the OSPF process.

PE1 (config-if) #exit

Exit interface mode.

PE1 (config) #commit

Commit the candidate configuration to the running configuration.

P1

Pl#configure terminal

Enter configure mode.

Pl (config) #int lo

Enter interface mode.

Pl (config-if)#ip address 10.0.1.1/32
secondary

Configure the IP address of the interface.

Pl (config-if) #prefix-sid index 1000 no-
php

Set the SID value.

Pl (config-if) #exit

Exit interface mode.

config) #int xe2

Enter interface mode.

config-if) #ip address 10.11.1.2/30

Configure the IP address of the interface.

config-if) #label-switching

Enable label switching.

config-if) #fexit

Exit interface mode.

config) #int xell

Enter interface mode.

Configure the IP address of the loopback interface.

nfig-if)#label-switching

Enable label switching

config-if) #exit

Exit interface mode.

config) #int xel7

Enter interface mode.

config-if)#ip address 10.33.1.2/30

Configure the IP address of the loopback interface.

P1(
P1(
P1(
P1(
P1(
Pl (config-if)#ip address 10.1.1.1/30
P1(
P1(
P1(
P1(
P1(

nfig-if) #label-switching

Enable label switching
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config-if) #exit

Exit interface mode.

config) #router ospf 1

Enter OSPF router mode for process ID 1.

Set the router-id

P
P
P
Pl (config-router) #network 10.0.1.1/32

1
1(
1 (config-router) #router-id 10.0.1.1
1
area 0.0.0.0

Advertise the lo interface in OSPF area 0.

Pl (config-router) #network 10.1.1.0/30
area 0.0.0.0

Advertise the xe2 interface in OSPF area 0.

Pl (config-router) #network 10.11.1.0/30
area 0.0.0.0

Advertise the xe11 interface in OSPF area 0.

Pl (config-router) #network 10.33.1.0/30
area 0.0.0.0

Advertise the xe17 interface in OSPF area 0.

Pl (config) #ospf segment-routing global
block 16000 23999

Enable SRGB range under OSPF process.

Pl (config-router) #segment-routing mpls

Enable segment routing for the OSPF process.

Pl (config-if) #exit

Exit interface mode.

Pl (config) #commit

Commit the candidate configuration to the running configuration.

P2

P2#configure terminal

Enter configure mode.

P2 (config) #int lo

Enter interface mode.

P2 (config-if)#ip address 10.0.1.2/32
secondary

Configure the IP address of the interface.

P2 (config-if) #prefix-sid index 2000 no-
php

Enable label switching.

P2 (config-if) #exit

Exit interface mode.

config) #int xed

Enter interface mode.

config-if) #ip address 10.11.2.2/30

Configure the IP address of the interface.

config-if) #label-switching

Enable label switching.

config-if) #fexit

Exit interface mode.

config) #int xell

Enter interface mode.

config-if) #ip address 10.1.1.2/30

Configure the IP address of the loopback interface.

config-if)#label-switching

Enable label switching.

Exit interface mode.

config) #int xel3

Enter interface mode.

config-if)#ip address 10.44.2.2/30

Configure the IP address of the loopback interface.

config-if) #label-switching

Enable label switching.

config-if) #fexit

Exit interface mode.

config) #router ospf 1

Enter OSPF router mode for process ID 1.

config-router) #router-id 10.0.1.2

Advertise the router-id.

P2 (
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (config-if) #exit
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (
P2 (

config-router) #network 10.0.1.2/32
area 0.0.0.0

Advertise the lo interface in OSPF area 0.
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P2 (config-router) #network 10.1.1.0/30
area 0.0.0.0

Advertise the xe11 interface in OSPF area 0.

P2 (config-router) #network 10.11.2.0/30
area 0.0.0.0

Advertise the xe4 interface in OSPF area 0.

P2 (config-router) #network 10.44.2.0/30
area 0.0.0.0

Advertise the xe13 interface in OSPF area 0.

P2 (config) #ospf segment-routing global
block 16000 23999

Enable SRGB range under OSPF process.

P2 (config-router) #segment-routing mpls

Enable segment routing for the OSPF process.

P2 (config-if) #exit

Exit interface mode.

P2 (config) #fcommit

Commit the candidate configuration to the running configuration.

PE3

PE3#configure terminal

Enter configure mode.

PE3 (config) #int 1lo

Enter interface mode.

PE3 (config-if) #ip address 10.0.1.33/32
secondary

Configure the IP address of the interface.

PE3 (config-if) #prefix-sid absolute
19000 no-php

Enable label switching.

PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #int xelb

Enter interface mode.

PE3 (config-if) #ip address 10.33.44.1/
30

Configure the IP address of the loopback interface.

PE3 (config-if)#label-switching

Enable Label switching

PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #int xel7

Enter interface mode.

PE3 (config-if)#ip address 10.33.1.1/30

Configure the IP address of the loopback interface.

PE3 (config-if) #label-switching

Enable Label switching

PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #router ospf 1

Enter OSPF router mode for process ID 1.

(
(
(
(
(
(
(
(

PE3 (config-router) #router-id 10.0.1.33

Advertise the router-id..

PE3 (config-router) #network 10.0.1.33/
32 area 0.0.0.0

Advertise the lo interface in OSPF area 0.

PE3 (config-router) #network 10.33.1.0/
30 area 0.0.0.0

Advertise the xe15 interface in OSPF area 0.

PE3 (config-router) #network 10.33.44.0/
30 area 0.0.0.0

Advertise the xe17 interface in OSPF area 0.

PE3 (config-router) #ospf segment-
routing global block 16000 23999

Enable SRGB range under OSPF process.

PE3 (config-router) #segment-routing
mpls

Enable segment routing for OSPF process.

PE3 (config-if) fexit

Exit interface mode.

PE3 (config) #commit

Commit the candidate configuration to the running configuration.
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PE4

PE4#configure terminal Enter configure mode

PE4 (config) #int lo Enter interface mode.

PE4 (config-if) #ip address 10.0.1.44/32 |Configure the IP address of the interface.
secondary

PE4 (config-if) #prefix-sid absolute Enable label switching.
20000 no-php

PE4 (config-if) #fexit Exit interface mode.
PE4 (config) #int xel3 Enter interface mode.

PE4 (config-if) #ip address 10.44.2.1/30 |Configure the IP address of the loopback interface.

PE4 (config-if) #fexit Exit interface mode.
PE4 (config) #int xelb Enter interface mode.

(
(
(
PE4 (config-if) #label-switching Enable Label switching
(
(
(

PE4 (config-if) #ip address 10.33.44.2/ Configure the IP address of the loopback interface.
30

PE4 (config-if) #label-switching Enable Label switching

PE4 (config-if) #fexit Exit interface mode.

PE4 (config) #router ospf 1 Enter OSPF router mode for process ID 1.
(

PE4 (config-router) #router-id 10.0.1.44 |Advertise the router-id..

PE4 (config-router) #network 10.0.1.44/ Advertise the lo interface in OSPF area 0
32 area 0.0.0.0

PE4 (config-router) #network 10.33.44.0/ |Advertise the xe13 interface in OSPF area 0.
30 area 0.0.0.0

PE4 (config-router) #network 10.44.2.0/ Advertise the xe15 interface in OSPF area 0.
30 area 0.0.0.0

PE4 (config-router) #ospf segment- Enable SRGB range under OSPF process.

routing global block 16000 23999

PE4 (config-router) #segment-routing Enable segment routing for OSPF process.

mpls

PE4 (config-if) #fexit Exit interface mode.

PE4 (config) #commit Commit the candidate configuration to the running configuration.
Validation

Validation 1

Verify OSPF neighbor adjacency between all 5 routers.

PEl#show ip ospf neighbor

Total number of full neighbors: 2
OSPF process 1 VRF (default):
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Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.1 1 Full/Backup 00:00:32 10.11.1.2 xe?2 0
10.0.1.2 1 Full/Backup 00:00:37 10.11.2.2 xed 0

Pl#show ip ospf neighbor

Total number of full neighbors: 3
OSPF process 1 VRF (default):

Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.2 1 Full/Backup 00:00:29 10.1.1.2 xell 0
10.0.1.11 1 Full/DR 00:00:37 10.11.1.1 xe?2 0
10.0.1.33 1 Full/Backup 00:00:35 10.33.1.1 xel7 0

P2#show ip ospf neighbor

Total number of full neighbors: 3
OSPF process 1 VRF (default):

Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.1 1 Full/DR 00:00:28 10.1.1.1 xell 0
10.0.1.11 1 Full/DR 00:00:34 10.11.2.1 xe4d 0
10.0.1.44 1 Full/Backup 00:00:34 10.44.2.1 xel3 0

PE3#show ip ospf neighbor

Total number of full neighbors: 2
OSPF process 1 VRF (default):

Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.1 1 Full/DR 00:00:31 10.33.1.2 xel7 0
10.0.1.44 1 Full/Backup 00:00:29 10.33.44.2 xel5 0

PE4#show ip ospf neighbor

Total number of full neighbors: 2
OSPF process 1 VRF (default):

Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.33 1 Full/DR 00:00:38 10.33.44.1 xel5 0
10.0.1.2 1 Full/DR 00:00:37 10.44.2.2 xel3 0

Validation 2

Verify that segment routing is enabled and that prefix SIDs are announced to other routers via OSPF opaque LSAs.

Verify that labels are in the MPLS forwarding table and that prefix SIDs are installed. Verify the same in FTN and ILM
tables.

PEl#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN

Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.1/32 1 0 Yes LSP_DEFAULT 17000 xe2 No 10.11.1.2
o> 10.0.1.2/32 2 0 Yes LSP DEFAULT 18000 xed No 10.11.2.2
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o> 10.0.1.33/32 3 0 Yes LSP_DEFAULT 19000
o> 10.0.1.44/32 4 0 Yes LSP DEFAULT 20000
Pl#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label
o> 10.0.1.2/32 2 0 Yes LSP_ DEFAULT 18000
o> 10.0.1.11/32 1 0 Yes LSP DEFAULT 16000
o> 10.0.1.33/32 3 0 Yes  LSP DEFAULT 19000
o> 10.0.1.44/32 4 0 Yes LSP_DEFAULT 20000
P2#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label
o> 10.0.1.1/32 1 0 Yes LSP_DEFAULT 17000
o> 10.0.1.11/32 2 0 Yes LSP_DEFAULT 16000
o> 10.0.1.33/32 3 0 Yes LSP_DEFAULT 19000
o> 10.0.1.44/32 4 0 Yes LSP DEFAULT 20000
PE3#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label
o> 10.0.1.1/32 1 0 Yes LSP_DEFAULT 17000
o> 10.0.1.2/32 2 0 Yes LSP_DEFAULT 18000
o> 10.0.1.11/32 3 0 Yes  LSP DEFAULT 16000
o> 10.0.1.44/32 4 0 Yes LSP_DEFAULT 20000
PE4#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTIN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTIN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label
o> 10.0.1.1/32 1 0 Yes LSP_DEFAULT 17000
o> 10.0.1.2/32 2 0 Yes LSP_DEFAULT 18000
o> 10.0.1.11/32 3 0 Yes LSP_DEFAULT 16000
o> 10.0.1.33/32 4 0 Yes LSP DEFAULT 19000

xe?2
xed

Out-Intf

xell
xe2
xel’7

xell

Out-Intf
xell

xed

xel3
xel3

Out-Intf

xel’7

xel”7

xel’7
xelb

Out-Intf

xel3

xel3

xel3
xel5

No

ELC
No
No
No
No

ELC
No

No
No

ELC
No
No
No

No

ELC
No
No
No

No

10.11.1.2
10.11.2.2

Nexthop
10.1.1.2
10.11.1.
10.33.1.
10.1.1.

N e

Nexthop
10.1.1.1
10.11.2.1
10.44.2.1
10.44.2.1

Nexthop
10.33.1.2
10.33.1.2
10.33.1.2

10.33.44.2

Nexthop
10.44.2.2
10.44.2.2
10.44.2.2

10.33.44.1

In the forwarding tables above, the configured prefix SIDs are in the Out-Label column which is expected and is global
across the topology. The swap happens in between nodes with this prefix SID and there is no local labelling.

Also verify the ILM and FTN tables.

PEl#show mpls ftn-table

Primary FTN entry with FEC:
: OSPF-SR, distance:
Protected LSP id:

Owner
Tunne
Cr

O

Nex

1 id: 0,
oss connect ix:

wner: OSPF-SR,

Out-segment with ix:

thop addr: 10.1

10.0.1.1/32, id: Active

110, Action-type: Redirect to Tunnel,

0, QoS Resource id: 0, Description:
in label: 0 out-segment ix: 2

No, Admin Status: Up, Oper Status: Up

owner: OSPF-SR, Stale: NO, out intf: xe2,

cross connect ix: 2, op code: Push

1, row status:

2’
Persistent:
2,

in intf: -

1.1.2

Exp-bits:
N/A

0x0,

out label:

Incoming DSCP:

17000

none
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Primary FTN entry with FEC: 10.0.1.2/32, id: 2, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 5

Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xed4, out label: 18000
Nexthop addr: 10.11.2.2 cross connect ix: 4, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 3, row status: Active
Owner:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A

OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 7

Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 19000
Nexthop addr: 10.11.1.2 cross connect ix: 5, op code: Push

Primary FTIN entry with FEC: 10.0.1.44/32, id: 4, row status: Active
Owner:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A

OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 11

Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 11, owner: OSPF-SR, Stale: NO, out intf: xed4, out label: 20000
Nexthop addr: 10.11.2.2 cross connect ix: 7, op code: Push

PEl#show mpls ilm-table

Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B -BGP , K- CLI , V- LDP_VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown
Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
o> 10.0.1.2/32 5 18000 18000 N/A xed 10.11.2.2 LSP_DEFAULT
o> 10.0.1.1/32 3 17000 17000 N/A xe2 10.11.1.2 LSP_DEFAULT
o> 10.0.1.11/32 1 16000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
o> 10.11.1.2/32 2 24320 3 N/A xe2 10.11.1.2 LSP_DEFAULT
o> 10.0.1.33/32 [ 19000 19000 N/A xe2 10.11.1.2 LSP_DEFAULT
o> 10.0.1.44/32 7 20000 20000 N/A xed 10.11.2.2 LSP_DEFAULT
o> 10.11.2.2/32 4 24321 3 N/A xed 10.11.2.2 LSP_DEFAULT
Here, the ILM Entry for In-Label 24320 is for the adjacency SID. The rest of the entries are for the prefix SID.

Pl#show mpls ftn-table

Primary FTN entry with FEC: 10.0.1.2/32, id: 2, row status: Active
Owner:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A

OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 5

Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 18000
Nexthop addr: 10.1.1.2 cross connect ix: 4, op code: Push

Primary FTIN entry with FEC: 10.0.1.11/32, id: 1, row status: Active
Owner:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A

OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1

Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 16000
Nexthop addr: 10.11.1.1 cross connect ix: 1, op code: Push
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Primary FTN entry with FEC: 10.0.1.33/32, id: 3, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xel7, out label: 19000
Nexthop addr: 10.33.1.1 cross connect ix: 5, op code: Push
Primary FTN entry with FEC: 10.0.1.44/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 12
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 12, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 20000
Nexthop addr: 10.1.1.2 cross connect ix: 8, op code: Push
Pl#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B - BGP , K- CLI , V- LDP_VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown
Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
o> 10.0.1.2/32 5 18000 18000 N/A xell 10.1.1.2 LSP_DEFAULT
0> 10.0.1.1/32 3 17000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
o> 10.0.1.11/32 1 16000 16000 N/A xe2 10.11.1.1 LSP_DEFAULT
o> 10.11.1.1/32 2 24320 3 N/A xe2 10.11.1.1 LSP_DEFAULT
o> 10.0.1.33/32 6 19000 19000 N/A xel? 10.33.1.1 LSP_DEFAULT
o> 10.0.1.44/32 8 20000 20000 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.1.1.2/32 4 24321 3 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.33.1.1/32 7 24322 3 N/A xel?7 10.33.1.1 LSP_DEFAULT
P2#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.1/32, id: 1, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 17000
Nexthop addr: 10.1.1.1 cross connect ix: 1, op code: Push
Primary FTN entry with FEC: 10.0.1.11/32, id: 2, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 6
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 6, owner: OSPF-SR, Stale: NO, out intf: xed4, out label: 16000
Nexthop addr: 10.11.2.1 cross connect ix: 4, op code: Push
Primary FTN entry with FEC: 10.0.1.33/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 11
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 11, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 19000
Nexthop addr: 10.44.2.1 cross connect ix: 7, op code: Push
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Primary FTIN entry with FEC: 10.0.1.44/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 20000
Nexthop addr: 10.44.2.1 cross connect ix: 5, op code: Push

P2#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP

B - BGP , K- CLI , V - LDP_VC, I - IGP_SHORTCUT

O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI

P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type

o> 10.0.1.2/32 5 18000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
0> 10.0.1.1/32 1 17000 17000 N/A xell 10.1.1.1 LSP_DEFAULT
o> 10.0.1.11/32 2 16000 16000 N/A xed 10.11.2.1 LSP_DEFAULT
0> 10.1.1.1/32 3 24320 3 N/A xell 10.1.1.1 LSP_DEFAULT
o> 10.0.1.33/32 6 19000 19000 N/A xel3 10.44.2.1 LSP_DEFAULT
0> 10.0.1.44/32 7 20000 20000 N/A xel3 10.44.2.1 LSP_DEFAULT
o> 10.11.2.1/32 4 24321 3 N/A xed 10.11.2.1 LSP_DEFAULT
0> 10.44.2.1/32 8 24322 3 N/A xel3 10.44.2.1 LSP_DEFAULT

PE3#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.1/32, id: 1, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel7, out label: 17000
Nexthop addr: 10.33.1.2 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.2/32, id: 2, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel7, out label: 18000
Nexthop addr: 10.33.1.2 cross connect ix: 2, op code: Push

Primary FTIN entry with FEC: 10.0.1.11/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xel7, out label: 16000
Nexthop addr: 10.33.1.2 cross connect ix: 3, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 8
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 8, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 20000
Nexthop addr: 10.33.44.2 cross connect ix: 5, op code: Push

PE3#show mpls ilm-table

Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP

© 2025 IP Infusion Inc. Proprietary 154



Configuring OSPF Intra-Area Segment Routing

B -BGP , K- CLI , V- LDP_VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
o> 10.0.1.33/32 1 19000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
o> 10.0.1.1/32 2 17000 17000 N/A xel?7 10.33.1.2 LSP_DEFAULT
o> 10.0.1.11/32 4 16000 16000 N/A xel? 10.33.1.2 LSP_DEFAULT
o> 10.0.1.2/32 3 18000 18000 N/A xel?7 10.33.1.2 LSP_DEFAULT
0> 10.33.1.2/32 5 24320 3 N/A xel? 10.33.1.2 LSP_DEFAULT
o> 10.0.1.44/32 6 20000 20000 N/A xel5 10.33.44.2 LSP_DEFAULT
0> 10.33.44.2/32 7 24321 3 N/A xel5 10.33.44.2 LSP_DEFAULT

PE4#show mpls ftn-table

Primary FTN entry with FEC: 10.0.1.1/32, id: 1, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 10
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 17000
Nexthop addr: 10.44.2.2 cross connect ix: 6, op code: Push
Primary FTN entry with FEC: 10.0.1.2/32, id: 2, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 18000
Nexthop addr: 10.44.2.2 cross connect ix: 1, op code: Push
Primary FTN entry with FEC: 10.0.1.11/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 16000
Nexthop addr: 10.44.2.2 cross connect ix: 2, op code: Push
Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xelb5, out label: 19000
Nexthop addr: 10.33.44.1 cross connect ix: 4, op code: Push
PE4#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B -BGP , K- CLI , V- LDP VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
o> 10.0.1.33/32 5 19000 19000 N/A xelb 10.33.44.1 LSP_DEFAULT
o> 10.0.1.1/32 2 17000 17000 N/A xel3 10.44.2.2 LSP_DEFAULT
0> 10.0.1.11/32 4 16000 16000 N/A xel3 10.44.2.2 LSP_DEFAULT
o> 10.0.1.2/32 3 18000 18000 N/A xel3 10.44.2.2 LSP_DEFAULT
0> 10.33.44.1/32 6 24320 3 N/A xel5 10.33.44.1 LSP_DEFAULT
0> 10.0.1.44/32 1 20000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
0> 10.44.2.2/32 7 24321 3 N/A xel3 10.44.2.2 LSP_DEFAULT
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Validation 3

The command output below displays the details of routers configured with segment routing.

PEl#show ip ospf segment-routing capability

OSPF process 1:

Advertisement Router Capability :10.0.1.1
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range

Advertisement Router Capability :10.0.1.2
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count :1

SID's Range

Advertisement Router Capability :10.0.1.11
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range

:16000 - 23999

Advertisement Router Capability :10.0.1.33
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range

:16000 - 23999

Advertisement Router Capability :10.0.1.44
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range

:16000 - 23999

The command below displays the database details where a prefix SID is advertised through opaque LSAs.

PEl#show ip ospf database opaque-area self-originate
OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)

Area-Local Opaque-LSA (Area 0.0.0.0)
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LS age: 569

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.11

LS Seqg Number: 80000004

Checksum: 0x40bf

Length: 28

MPLS TE router ID : 10.0.1.11

Number of Links : O

LS age: 663

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: Ox6abc

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1
Priority 2 : 10000000.00 Kbits/s Priority 3
Priority 4 : 10000000.00 Kbits/s Priority 5
Priority 6 : 10000000.00 Kbits/s Priority 7

Number of Links : 1

LS age: 569

Options: 0x22 (=|-|DC|=|-|-1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.16 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 16

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: Ox74ac

10000000.
10000000.
10000000.
10000000.

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s
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Length: 108

Link connected to Broadcast network

Link ID : 10.

11.2.1

Interface Address : 10.11

Admin Metric

Maximum bandwidth
Maximum reservable bandwidth

1

Unreserved Bandwidth

2.1

10000000.00 Kbits/s
10000000.00 Kbits/s

Kbits/s
Kbits/s
Kbits/s
Kbits/s

Number of Priority : 8
Priority O 10000000.00
Priority 2 10000000.00
Priority 4 10000000.00
Priority 6 10000000.00
Number of Links 1
LS age: 758
Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opagque-LSA
0.0.0 (Area-Local Opagque-Type/ID)

Link State ID: 4.
Opaque Type: 4
Opaque ID: O
Advertising Route
LS Seq Number: 80
Checksum: 0x705b
Length: 44

Range Size: 800

Base-SID: 1600
Algorithm: O

LS age: 758

r: 10.0.1.11
000001

0
0

Options: 0x22 (-|=IDC|=|=|-|E]|-)
LS Type: Area-Local Opague-LSA
0.0.0 (Area-Local Opaque-Type/ID)

Link State ID: 7.
Opaque Type: 7
Opaque ID: O
Advertising Route
LS Seqg Number: 80
Checksum: 0x94d6
Length: 44

r: 10.0.1.11
000001

Prefix type : Extended Prefix TLV

Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (-IN[-[-]|-]-]1-1-)
Address Prefix: 10.0.1.11

Priority 1
Priority 3
Priority 5
Priority 7

10000000.
10000000.
10000000.
10000000.

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s
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Flags: 0x48 (=|NP|-=|—=|V|=|-1]-)
MT-ID: O

Algorithm: O

SID: 16000

LS age: 663

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x1588

Length: 52

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.1

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.1

SID: 24320

LS age: 569

Options: 0x22 (=|-|DC|=|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.22 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10006

Advertising Router: 10.0.1.11

LS Seq Number: 80000001

Checksum: 0x5e39

Length: 52

Link Type: 2
Link ID: 10.11.2.1
Link Data: 10.11.2.1

Flags: 0x60 (- |V|IL|-|-1-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.2

SID: 24321

PEl#show ip ospf database opaque-area

OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)
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Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 560

Options: 0x22 (-|=IDC|=|=|-|E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.1

LS Seqg Number: 80000004

Checksum: 0x18fb

Length: 28

MPLS TE router ID : 10.0.1.1
Number of Links : 0

LS age: 557

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003

Checksum: Oxlef4

Length: 28

MPLS TE router ID : 10.0.1.2
Number of Links : O

LS age: 556

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.11

LS Seqg Number: 80000004

Checksum: 0x40bf

Length: 28

MPLS TE router ID : 10.0.1.11
Number of Links : 0

LS age: 385
Options: 0x22 (-|-IDC|=|-|-|E|-)
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LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33

LS Seqg Number: 80000003

Checksum: 0x9%a3a

Length: 28

MPLS TE router ID : 10.0.1.33
Number of Links : 0

LS age: 377

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.44

LS Seqg Number: 80000003

Checksum: Oxc6f7

Length: 28

MPLS TE router ID : 10.0.1.44
Number of Links : O

LS age: 652

Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: Oxc46b

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
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Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s
Number of Links : 1

LS age: 651

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: Ox6abc

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 557

Options: 0x22 (=|-|DC|=|-|-1E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.16 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 16

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0xc860

Length: 108

Link connected to Broadcast network
Link ID : 10.11.2.1
Interface Address : 10.11.2.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth
Number of Priority : 8
Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
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10000000.00 Kbits/s
10000000.00 Kbits/s
10000000.00 Kbits/s

Priority 2
Priority 4
Priority 6

Number of Links 1
LS age: 556
Options: 0x22 (-|-IDC|-|-|-|E|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 1.0.0.16 (Area-Local Opaque-
Opaque Type: 1
Opaque ID: 16
Advertising Router: 10.0.1.11
LS Seqg Number: 80000001
Checksum: Ox74ac
Length: 108

Link connected to Broadcast network
Link ID 10.11.2.1
Interface Address

1

Maximum bandwidth

10.11.2.1
Admin Metric
10000000.00 Kbits/s
Maximum reservable bandwidth 10000000
Unreserved Bandwidth

Number of Priority 8
10000000.
10000000.
10000000.

10000000.

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s

Priority O
Priority 2
Priority 4
Priority 6
Number of Links 1
560
0x22 (=1=IDCI=|=I-IE|-)
Area-Local Opaque-LSA
1.0.0.30

LS age:
Options:
LS Type:
Link State ID:
1

(Area-Local Opaque-
Opaque Type:
Opaque ID: 30
Advertising Router: 10.0.1.1
LS Seqg Number: 80000001
Checksum: 0x1023

Length: 108

Link connected to Broadcast network
Link ID 10.1.1.1
Interface Address

1

Maximum bandwidth

10.1.1.1
Admin Metric
10000000.00 Kbits/s
Maximum reservable bandwidth 10000000

Unreserved Bandwidth

10000000.00 Kbits/s
10000000.00 Kbits/s
10000000.00 Kbits/s

Priority 3
Priority 5
Priority 7

Type/ID)

.00 Kbits/s

Priority 1 10000000.00 Kbits/s
Priority 3 10000000.00 Kbits/s
Priority 5 10000000.00 Kbits/s
Priority 7 10000000.00 Kbits/s

Type/ID)

.00 Kbits/s
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Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 561

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x2809

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 377

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 32

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
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Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 376

Options: 0x22 (-|-IDC|-|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.34 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 34

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x6073

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 385

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x87ee

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.1
Interface Address : 10.33.44.1
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Admin Metric : 1

Maximum bandwidth : 10000000.00 Kbits/s

Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 385

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6307

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.1
Interface Address : 10.33.44.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 490

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.40 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 40

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x07cO

Length: 108

Link connected to Broadcast network
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Link ID : 10.33.1.2

Interface Address : 10.33.1.1

Admin Metric : 1

Maximum bandwidth : 10000000.00 Kbits/s

Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 489

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.42 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 42

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0xdl113

Length: 108

Link connected to Broadcast network
Link ID : 10.33.1.2
Interface Address : 10.33.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 657

Options: 0x22 (-|-IDC|-|=-|-]1E]|~-)

LS Type: Area-Local Opague-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0Oxac29

Length: 44
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Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 570

Options: 0x22 (=|-|DC|=|-|-1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0Oxab62e

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 746

Options: 0x22 (-|-IDC|-|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x705b

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 502

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seq Number: 80000001

Checksum: Oxebc9

Length: 44

Range Size: 8000
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Base-SID: 16000
Algorithm: O

LS age: 409

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0xa901

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 622

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0Ox7ddc

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.1

Flags: 0x40 (=|NP|-=|-|=-|-]-1-)
MT-ID: O

Algorithm: O

SID: 1000

LS age: 552

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001
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Checksum: 0x77f4
Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|=|=-|-1-1-)
Address Prefix: 10.0.1.2
Flags: 0x40 (=|NP|-=|-|=-|-]1-1-)
MT-ID: O
Algorithm: O
SID: 2000

LS age: 746

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x94d6

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (—-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (-|INP|-=|-|V]|=|-1]-)
MT-ID: O
Algorithm: O
SID: 16000

LS age: 502

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32
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AF: O
Flags: 0x40 (=|N|=|=|=-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 409

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (- |NP|-|-|V]|=|=-1]-)
MT-ID: O
Algorithm: O
SID: 20000

LS age: 652

Options: 0x22 (=|-|DC|=|-|-1E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0x0fbO0

Length: 48

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.2

Flags: 0x60 (=|VI|L|=|-1-|-1-)
MT-ID: O

Weight: O

SID: 24320
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LS age: 651

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x1588

Length: 52

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.1

Flags: 0x60 (-|VIL[-]|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.1

SID: 24320

LS age: 557

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.22 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10006

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x3089

Length: 48

Link Type: 2
Link ID: 10.11.2.1
Link Data: 10.11.2.2

Flags: 0x60 (= |V|IL|=|=-1-1-1-)
MT-ID: O

Weight: O

SID: 24321

LS age: 556

Options: 0x22 (=|-|DC|=|-|-1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.22 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10006

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x5e39
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Length: 52

Link Type: 2
Link ID: 10.11.2.1
Link Data: 10.11.2.1

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.2

SID: 24321

LS age: 560

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0x1d93

Length: 52

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.1

Flags: 0x60 (-|VIL[-]|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.2

SID: 24321

LS age: 561

Options: 0x22 (-|=-IDC|=|=|-|E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x9534

Length: 48

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.2

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O
Weight: O
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SID: 24320

LS age: 377

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10014

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x7ec6

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

Weight: O

SID: 24321

LS age: 376

Options: 0x22 (-|-IDC|-|-|-]1E|~-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.31 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10015

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x0Oclc

Length: 52

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.44

SID: 24322

LS age: 385

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016
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Advertising Router: 10.0.1.33
LS Seqg Number: 80000001
Checksum: 0xclOb

Length: 52

Link Type: 2
Link ID: 10.33.44.1
Link Data: 10.33.44.1

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.44

SID: 24321

LS age: 385

Options: 0x22 (=|=IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x0df8

Length: 48

Link Type: 2
Link ID: 10.33.44.1
Link Data: 10.33.44.2

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

Weight: O

SID: 24320

LS age: 490

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.34 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10018

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x283d

Length: 48

Link Type: 2

Link ID: 10.33.1.2

Link Data: 10.33.1.1

Flags: 0x60 (-|VIL[-|-]-1-1-)
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MT-ID: O
Weight: O
SID: 24320

LS age: 489

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.35 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10019

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: Ox4bfc

Length: 52

Link Type: 2
Link ID: 10.33.1.2
Link Data: 10.33.1.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.33

SID: 24322

PEl#show ip ospf database opaque-area 7.0.0.0
OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 685

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0Ox7ddc

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-IN|-[-|-]-1-1]-)
Address Prefix: 10.0.1.1
Flags: 0x40 (=|NP|-=|-|=-|=-]-1-)
MT-ID: O
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Algorithm: O
SID: 1000

LS age: 615

Options: 0x22 (-|=-IDC|=|=|-|E|-)
LS Type: Area-Local Opague-LSA
Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.2
LS Seqg Number: 80000001
Checksum: 0x77f4

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.2
Flags: 0x40 (=|NP|-=|-|-|-]1-1-)
MT-ID: O
Algorithm: O
SID: 2000

LS age: 809

Options: 0x22 (=|-|DC|=|=-|-]1E|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.11
LS Seqg Number: 80000001
Checksum: 0x94d6

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (- |INP|-=|-|V]|=|=-1]-)
MT-ID: O
Algorithm: O
SID: 16000

LS age: 565
Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opague-LSA
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Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 473

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I=I-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (- |INP|=|-|V]|=|=-1]-)
MT-ID: O
Algorithm: O
SID: 20000

The command below displays the database details where an adjacency SID is advertised through opaque LSAs.

PEl#show ip ospf database opaque-area 8.0.39.20

OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)
LS age: 766

Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opaque-LSA
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Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0x0fb0

Length: 48

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.2

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

Weight: O

SID: 24320

LS age: 765

Options: 0x22 (-|-IDC|=|=|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x1588

Length: 52

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.1

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.1

SID: 24320

PEl#show ip ospf database opaque-area 8.0.39.35
OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 649

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.35 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10019

Advertising Router: 10.0.1.1
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LS Seqg Number: 80000001
Checksum: Ox4bfc
Length: 52

Link Type: 2
Link ID: 10.33.1.2
Link Data: 10.33.1.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.33

SID: 24322

PEl#show ip ospf database opaque-area 8.0.39.22
OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 734

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 8.0.39.22 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10006

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x3089

Length: 48

Link Type: 2
Link ID: 10.11.2.1
Link Data: 10.11.2.2

Flags: 0x60 (- |V|IL|-|-1-1-1-)
MT-ID: O

Weight: O

SID: 24321

LS age: 733

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.22 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10006

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x5e39

Length: 52
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Link Type: 2
Link ID: 10.11.2.1
Link Data: 10.11.2.1

Flags: 0x60 (-|VIL|-|-1-1-1-)
MT-ID: O

Weight: O

NBR ID: 10.0.1.2

SID: 24321

The command below on R1 displays who is advertising the prefix SID.

PEl#show ip ospf segment-routing announce-list
Area 0.0.0.0

Instance 0

Prefix:10.0.1.11/32

Origin Adv-Router:10.0.1.11

Route-Type:1

To verify the SID range through opaque LSAs, use the show ip ospf database opaque-area 4.0.0.0
command. The command displays the SID range and the base SID as well as the LSA details.

PEl#show ip ospf database opaque-area 4.0.0.0
OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 730

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000001

Checksum: 0Oxac29

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 643

Options: 0x22 (=|-|DC|=|=-|-]1E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2
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LS Seqg Number: 80000001
Checksum: 0Oxab62e

Length:

44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age:
Options:
LS Type:

819
0x22 (=|=IDCl=|=1-1E|-)
Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x705b

Length:

Range

Base-

44
Size: 8000
SID: 16000

Algorithm: O

LS age:
Options:
LS Type:

575
0x22 (-|-IDCl=-|=-|-1E|-)
Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: Oxebc9

Length:

Range

Base-

44
Size: 8000
SID: 16000

Algorithm: O

LS age:
Options:
LS Type:

482
0x22 (=|-IDCI=I=I-IE|-)
Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0xa901
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Length: 44

Range Size:
Base-SID:

Algorithm:

8000
16000
0

PEl#show ip ospf database

Link

10.
10.
10.
10.
10.

o O O O

OSPF Router with ID

1.1
.1.2
.1.11
.1.33
.1.44

Link ID
10.1.1.1
10.
10.
10.
10.
10.

1
1
3
3
4

1.
1.
3.
3.
4.

N s RN R
N

Link ID

e e e e e e e e e e e
Coe e e e e e e e e e e e e

O O O O O O O O O o o o o o o
L T T T

o

e

.12
.16
.16
.30
.30
.32
.34
.36
.36
.40

O O O O O O O O O O o o o o o o
. o e e

Router Link States

ADV Router

10.0.1.1
10.0.1.2
10.0.1.11
10.0.1.33
10.0.1.44

Net Link States

ADV Router

10.0.1.1
10.0.1.11
10.0.1.11
10.0.1.1
10.0.1.33
10.0.1.2

Area-Local Opaque-LSA

ADV Router

10.0.1.1
10.0.1.2
10.0.1.11
10.0.1.33
10.0.1.44
10.0.1.1
10.0.1.11
10.0.1.2
10.0.1.11
10.0.1.1
10.0.1.2
10.0.1.44
10.0.1.2
10.0.1.33
10.0.1.44
10.0.1.33

Age
509
396
577
405
395

Age
580
671
577
509
405
396

Age
578
576
575
403
395
670
669
576
575
578
579
395
394
403
404
508

(10.0.1.11)

(Area 0.0.0.0)

Seq#

0x8000000b
0x80000008
0x80000007
0x80000006
0x80000004

(Area 0.0.0.0)

Seq#

0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001

(Area 0.0.0.0)

Seq#

0x80000004
0x80000003
0x80000004
0x80000003
0x80000003
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001

0xf736
Oxa56d
Ox5all
0x1f5d
0x3014

CkSum

0x7397
0x15d8
0x18d3
0x9b2f
Oxe56f
Oxaal7

CkSum

0x18fb
Oxlef4
0x40bf
Ox9%a3a
Oxcof7
Oxc4d6b
Ox6abc
0xc860
Ox74ac
0x1023
0x2809
0x5953
0x6073
0x87ee
0x6307
0x07c0

(Process ID 1 VRF default)

CkSum Link count

4

w W W

Opaque 1D

e e

12
16
16
30
30
32
34
36
36
40
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N

O O O O O O O o o o
O O O O O O O O O O b

o

.20
.20
.22
.22
.29
.29
.30
.31
.32
.32
.34
.35

O O 0O 0O O 0O O 0 O O 00 0 J ~J J J I b > > > D> =
O O O O O O O O O O O O O oo oo oo oo o o
W w w w wwwwwww
O W W W W W W W W O O

w
e

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

O O O O OO O O O O OO O OO o oo o oo o o

PP R R R R RR R RRR R R RR R B R R R

507
675
588
764
520
428
640
570
764
520
428
670
669
576
575
578
579
395
394
403
404
508
507

0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001
0x80000001

0xd113
Oxac29
Oxab62e
0x705b
Oxebc9
0xa901
0x7ddc
0x77f4
0x94d6
0x1b60
0x6514
0x0fb0
0x1588
0x3089
0x5e39
0x1d93
0x9534
Ox7echb
0x0clc
Oxcl0b
0x0df8
0x283d
Ox4bfc

\S)

O O O O O O O O O

(@)

10004
10004
10006
10006
10013
10013
10014
10015
10016
10016
10018
10019

Segment Routing MPLS OAM

Segment Routing Operations, Administration, and Maintenance (OAM) helps service providers to monitor label-

switched paths (LSPs) and quickly isolate forwarding problems to assist with fault detection and troubleshooting in the

network.

The Segment Routing OAM feature provides support for FEC (forwarding equivalence classes) LSP Ping and

Traceroute, IGP prefix SID FEC type, and partially IGP adjacency-SID FEC.

The following are the main benefits of Segment Routing-OAM Support:

»  Operations: Network monitoring and fault management.

*  Administration: Network discovery and planning.

* Maintenance: Corrective and preventive activities, minimize occurrences and impact of failures.

Segment Routing Ping

The MPLS LSP ping feature is used to check the connectivity between ingress and egress of LSP. MPLS LSP ping
uses MPLS echo request and reply messages, similar to Internet Control Message Protocol (ICMP) echo request and

reply messages, to validate an LSP.

Segment routing ping is an extension of the MPLS LSP ping to perform the connectivity verification on the segment

routing control plane.

Segment Routing ping can use either generic FEC type or SR control-plane FEC type (ISIS-SR or OSPF-SR)
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Segment Routing Traceroute

The MPLS LSP traceroute is used to isolate the failure point of an LSP. It is used for hop-by-hop fault localization and
path tracing. The MPLS LSP traceroute feature relies on the expiration of the Time to Live (TTL) value of the packet
that carries the echo request.

Similar to segment routing ping, you can initiate the segment routing traceroute operation only when Segment Routing
control plane is available at the originator

Segment Routing traceroute can use either generic FEC type or SR control-plane FEC type (OSPF-SR or ISIS-SR).
Kindly refer Figure 6-4

Validation

These examples show how to use segment routing ping to test the connectivity of a segment routing control plane and
segment routing trace to trace LSP of specified Prefix SID.

Ping with other options

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32
Sending 5 MPLS Echos to 2.32.0.0, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N'" - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

Success Rate is 100.00 percent (5/5)

Detail

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,
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.10
.61
.58
.59
.58

'Z' - Reverse FEC Validation
Type 'Ctrl+C' to abort

! seqg num = 1 10.0.1.33 1

! seq num = 2 10.0.1.33 0

! seq num = 3 10.0.1.33 0

! seq num = 4 10.0.1.33 0

! seq num = 5 10.0.1.33 0

Failed

ms
ms
ms
ms
ms

Success Rate is 100.00 percent (5/5)

round-trip min/avg/max =

Destination

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 destination 127.1.0.1 detail
Sending 5 MPLS Echos to 10.0.1.33,

Codes:
'!'' - Success,
'x' - Retcode

'N' - LBL Mapping Err,

IQ'

0,

'M'

- request not sent,

0.58/0.84/1.10

- Malformed Request,

'U' - Unknown Interface,
'B' - IP Forwarded,
'P' - Protocol Error, 'X'
'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C'

! seq_num =
! seq_num =
! seq num =
! seq num =

adxw N

! seq num =

'D'

'Rl

- Transit

'F' No FEC Found,

to abort

10.
10.
10.
10.
10.

o o o o o
[ e = S S

.33
.33
.33
.33
.33

o O O O O

- DS Mismatch,

timeout is 5 seconds

- timeout,
m' - Errored TLV,

(LBL Switched),

lfl

- Unknown code,

.69
.61
.45
.56
.52

ms
ms
ms
ms
ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max =

Source

0.45/0.57/0.69

- FEC Mismatch,

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 source 10.0.1.11

Sending 5 MPLS Echos to 2.32.0.0,

timeout is 5 seconds

- timeout,
m' - Errored TLV,

(LBL Switched),

Codes:

'!'' - Success, 'Q' - request not sent, '
'x' - Retcode 0, 'M' - Malformed Request,
'N' - LBL Mapping Err, 'D' - DS Mismatch,
'U' - Unknown Interface, 'R' - Transit
'B' - IP Forwarded, 'F' No FEC Found, 'f'
'P' - Protocol Error, 'X' - Unknown code,
'Z' - Reverse FEC Validation Failed

- FEC Mismatch,
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Type 'Ctrl+C' to abort

Success Rate is 100.00 percent (5/5)

Flags

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 destination 127.1.0.1 flags detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

! seqg num = 1 10.0.1.33 0.63 ms
! seq num = 2 10.0.1.33 0.58 ms
! seq num = 3 10.0.1.33 0.65 ms
! seq num = 4 10.0.1.33 0.56 ms
! seqg num = 5 10.0.1.33 0.56 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 0.56/0.61/0.65

Timeout

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 timeout 500 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 500 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

! seq num = 1 10.0.1.33 0.89 ms
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! seq num = 2 10.0.1.33 0.61 ms
! seq num = 3 10.0.1.33 0.59 ms
! seq num = 4 10.0.1.33 0.62 ms
! seq num = 5 10.0.1.33 0.63 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 0.59/0.74/0.89

Force-explicit-null

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 force-explicit-null detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!'" - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N'" - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

! seq num = 1 10.0.1.33 0.81 ms
! seq num = 2 10.0.1.33 0.54 ms
! seq num = 3 10.0.1.33 0.51 ms
! seqg num = 4 10.0.1.33 0.57 ms
! seq num = 5 10.0.1.33 0.74 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 0.51/0.66/0.81

Reply-mode
PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 reply-mode 2 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!'" - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N'" - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

! seqg num = 1 10.0.1.33 0.91 ms
! seq num = 2 10.0.1.33 0.73 ms
! seq num = 3 10.0.1.33 0.62 ms
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! seq num = 4 10.0.1.33 0.70 ms
! seqg num = 5 10.0.1.33 0.57 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 0.57/0.74/0.91

Repeat

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 repeat 5 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N'" - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

! seq num = 1 10.0.1.33 0.80 ms
! seq num = 2 10.0.1.33 0.71 ms
! seq num = 3 10.0.1.33 0.58 ms
! seq num = 4 10.0.1.33 0.56 ms
! seqg num = 5 10.0.1.33 0.54 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 0.54/0.67/0.80

Interval

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 interval 10 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

! seqg num = 1 10.0.1.33 0.74 ms
! seq num = 2 10.0.1.33 0.62 ms
! seq num = 3 10.0.1.33 0.56 ms
! seqg num = 4 10.0.1.33 0.62 ms
! seq num = 5 10.0.1.33 0.64 ms
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Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 0.56/0.65/0.74

TTL

PEl#ping mpls ospf-sr ipv4 10.0.1.33/32 ttl 225 detail
Sending 5 MPLS Echos to 10.0.1.33, timeout is 5 seconds

Codes:

'!''" - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

! seq num = 1 10.0.1.33 0.76 ms
! seqg num = 2 10.0.1.33 0.67 ms
! seq num = 3 10.0.1.33 0.70 ms
! seq num = 4 10.0.1.33 0.64 ms
! seq num = 5 10.0.1.33 0.51 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 0.51/0.63/0.76

Trace with other options

Details

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'!''" - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

10.11.1.1 [Labels: 4 16700]
10.0.1.1 [Labels: 16700] 0.94 ms
10.0.1.3 [Labels: 16700] 0.99 ms
10.0.1.33 0.77 ms

- =x
w N P O
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Destination

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 destination 127.1.0.1 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 4 16700]
R 1 10.0.1.1 [Labels: 16700] 0.82 ms
R 2 10.0.1.3 [Labels: 16700] 0.84 ms
! 310.0.1.33 0.84 ms
Source

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 destination 127.1.0.1 source 10.0.1.11 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N'" - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 4 16700]
R 1 10.0.1.1 [Labels: 16700] 0.88 ms
R 2 10.0.1.3 [Labels: 16700] 0.91 ms
! 310.0.1.33 0.57 ms
Flags

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 flags detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
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'P' - Protocol Error, 'X' - Unknown code,
'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 4 16700]
R 1 10.0.1.1 [Labels: 16700] 0.85 ms
R 2 10.0.1.3 [Labels: 16700] 0.90 ms
! 3 10.0.1.33 0.56 ms
Reply mode

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 reply-mode 2 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 4 16700]
R 1 10.0.1.1 [Labels: 16700] 0.82 ms
R 2 10.0.1.3 [Labels: 16700] 0.91 ms
! 3 10.0.1.33 0.66 ms
Repeat

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 repeat 100 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 4 16700]
R 1 10.0.1.1 [Labels: 16700] 0.76 ms
R 2 10.0.1.3 [Labels: 16700] 0.89 ms
! 310.0.1.33 0.72 ms
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Interval

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 interval 100 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 5 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x'" - Retcode 0, '"M' - Malformed Request, 'm' - Errored TLV,
'N' - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'2' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 4 16700]
R 1 10.0.1.1 [Labels: 16700] 0.79 ms
R 2 10.0.1.3 [Labels: 16700] 0.98 ms
! 3 10.0.1.33 0.76 ms
Timeout

PEl#trace mpls ospf-sr ipv4 10.0.1.33/32 timeout 300 detail
Tracing MPLS Label Switched Path to 10.0.1.33, timeout is 300 seconds

Codes:

'!'' - Success, 'Q' - request not sent, '.' - timeout,

'x' - Retcode 0, 'M' - Malformed Request, 'm' - Errored TLV,
'N'" - LBL Mapping Err, 'D' - DS Mismatch,

'U' - Unknown Interface, 'R' - Transit (LBL Switched),

'B' - IP Forwarded, 'F' No FEC Found, 'f' - FEC Mismatch,
'P' - Protocol Error, 'X' - Unknown code,

'Z' - Reverse FEC Validation Failed

Type 'Ctrl+C' to abort

0 10.11.1.1 [Labels: 4 16700]
R 1 10.0.1.1 [Labels: 16700] 0.94 ms
R 2 10.0.1.3 [Labels: 16700] 0.90 ms
! 310.0.1.33 0.70 ms
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cHarTER7 Configuring OSPF Inter-Area Segment Routing

This chapter shows how to configure segment routing between routers in different areas.

Topology

In the topology in Figure 7-5:

* Router 1 and router 2 are in backbone area 0

* Router 3 is an area border router (ABR) connected to both areas 0 and area 1

e Router4isinarea1

AREA O

2 xed 2 xell
L re1 P e P1 xell

AREA 1

2 xel3 - 2 %el5 : 2
P2 xel3 P3 xel5 i Pg.
v Y v

Figure 7-5: OSPF Inter-Area Segment Routing Topology

PE1

PEl#configure terminal

Enter configure mode.

PE1l (config) #int 1lo

Enter interface mode.

PEl (config-if) #ip address 10.0.1.11/32
secondary

Configure the IP address of the interface.

PEl (config-if)# prefix-sid absolute
16000 no-php

Assign the Prefix SID value.

PE1 (config-if) #exit

Exit interface mode.

PE1l (config) #int xe2

Enter interface mode.

PEl (config-if) #ip address 10.11.1.1/30

Configure the IP address of the interface.

Enable label switching.

PE1l (config-if) #exit

Exit interface mode.

PEl (config) #router ospf 1

Configure the routing process and specify the Process ID (1).

(
(
(
PEl (config-if) #label-switching
(
(
(

PEl (config-router) #router-id 10.0.1.11

Advertise the router-id

PE1l (config-router) #network 10.0.1.11/
32 area 0.0.0.0

Advertise the lo interface in OSPF area 0.

PEl (config-router) #network 10.11.1.0/
30 area 0.0.0.0

Advertise the xe2 interface in OSPF area 0.

PEl (config-router)# ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range.

PEl (config-router)# segment-routing
mpls

Enable Segment Routing for the OSPF process.
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PE1l (config-router) #exit

Exit router mode.

PE1l (config) #fcommit

Commit the candidate configuration to the running configuration.

P1

Pl#configure terminal

Enter configure mode.

Pl (config) #int lo

Enter interface mode.

Pl (config-if)#ip address 10.0.1.1/32
secondary

Configure the IP address of the interface.

Pl (config-if)# prefix-sid index 1000
no-php

Assign the Prefix SID value.

config-if) #fexit

Exit interface mode.

config) #int xe2

Enter interface mode.

config-if)#ip address 10.11.1.2/30

Configure the IP address of the interface.

config-if) #label-switching

Enable label switching.

config-if) #fexit

Exit interface mode.

config)#int xell

Enter interface mode.

Configure the IP address of the interface.

config-if)#label-switching

Enable label switching.

config-if) #exit

Exit interface mode.

config) #router ospf 1

Configure the routing process and specify the Process ID (1).

config-router) #router-id 10.0.1.1

Advertise the router-id

P1
Pl
Pl
P1
Pl
Pl
P1
Pl
Pl
P1
Pl
Pl

config-router) #network 10.0.1.1/32

(
(
(
(
(
(
(config-if) #ip address 10.1.1.1/30
(
(
(
(
(
area 0.0.0.0

Advertise the lo interface in OSPF area 0.

Pl (config-router) #network 10.11.1.0/30
area 0.0.0.0

Advertise the xe2 interface in OSPF area 0.

Pl (config-router) #network 10.1.1.0/30
area 0.0.0.0

Advertise the xe11 interface in OSPF area 0.

Pl (config-router)# ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range.

Pl (config-router)# segment-routing
mpls

Enable Segment Routing for the OSPF process.

Pl (config-router) ffexit

Exit router mode.

Pl (config) #commit

Commit the candidate configuration to the running configuration.

P2

P2#configure terminal

Enter configure mode.

config) #int xell

Enter interface mode.

config-if)#ip address 10.1.1.2/30

Configure the IP address of the interface.

Enable Label Switching

config-if) #fexit

Exit interface mode.

config)#int xel3

Enter interface mode.

P2 (
P2 (
P2 (config-if) #label-switching
P2 (
P2 (
P2 (

config-if) #ip address 10.44.2.2/30

Configure the IP address of the interface.
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config-if)#label-switching

Enable label switching.

Exit interface mode.

P2 (
P2 (config-if) #exit
P2 (config) #int lo

Enter interface mode.

P2 (config-if)#ip address 10.0.1.2/32
secondary

Configure the IP address in the loopback interface

P2 (config-if) #prefix-sid index 2000 no-
php

Set the prefix SID value.

P2 (config-if) #exit

Exit interface mode.

P2 (config) #router ospf 1

Configure the routing process and specify the Process ID (1).

P2 (config-router) #router-id 10.0.1.2

Advertise the router-id

P2 (config-router) #network 10.0.1.2/32
area 0.0.0.0

Advertise the lo interface in OSPF area 0.

P2 (config-router) #network 10.44.2.0/30
area 1

Advertise the xe13 interface in OSPF area 1.

P2 (config-router) #network 10.1.1.0/30
area O

Advertise the xe11 interface in OSPF area 0.

P2 (config-router) # ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range.

P2 (config-router) #segment-routing mpls

Enable Segment Routing for the OSPF process.

P2 (config-router) #fexit

Exit router mode.

P2 (config) #commit

Commit the candidate configuration to the running configuration.

P3

P3#configure terminal

Enter configure mode.

config)#int xel3

Enter interface mode.

config-if) #ip address 10.44.2.1/30

Configure the IP address of the interface.

config-if) #label-switching

Enable label switching.

config-if) #exit

Exit interface mode.

Enter interface mode.

config-if) #ip address 10.33.44.2/30

Configure the IP address of the interface.

config-if)#label-switching

Enable Label Switching

config-if) #fexit

Exit interface mode.

P3(
P3(
P3(
P3(
P3 (config) #int xel5
P3(
P3(
P3(
P3(

config) #int lo

Enter interface mode.

P3(config-if)#ip address 10.0.1.44/32
secondary

Configure the IP address in the loopback interface

P3(config-if) #prefix-sid absolute
20000 no-php

Set the prefix SID value.

config-if) #fexit

Exit interface mode.

Configure the routing process and specify the Process ID (1).

P3(
P3 (config) #router ospf 1
P3 (config-router) #router-id 10.0.1.44

Advertise the router-id

P3(config-router) #network 10.0.1.44/32
area 1

Advertise the lo interface in OSPF area 1.

P3 (config-router) #network 10.44.2.0/30
area 1

Advertise the xe13 interface in OSPF area 1.
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P3 (config-router) #network 10.33.44.2/
30 area 1

Advertise the xe15 interface in OSPF area 1.

P3(config-router)# ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range.

P3 (config-router) #segment-routing mpls

Enable Segment Routing for the OSPF process.

P3 (config-router) #exit

Exit router mode.

P3 (config) #commit

Commit the candidate configuration to the running configuration.

PE2

PE2#configure terminal

Enter configure mode.

PE2 (config) #int xelb

Enter interface mode.

PE2 (config-if) #ip address 10.33.44.1/
30

Configure the IP address of the interface.

PE2 (config-if) #label-switching

Enable label switching.

Exit interface mode.

(
PE2 (config-if) #exit
PE2 (config) #int lo

Enter interface mode.

PE2 (config-if) #ip address 10.0.1.33/32
secondary

Configure the IP address of the interface.

PE2 (config-if)# prefix-sid absolute
19000 no-php

Assign the Prefix SID value.

PE2 (config-if) #exit

Exit interface mode.

Configure the routing process and specify the Process ID (1).

(
PE2 (config) #router ospf 1
PE2 (config-router) #router-id 10.0.1.33

Advertise the router-id

PE2 (config-router) #network 10.33.44.0/
30 area 1

Advertise the xe15 interface in OSPF area 1.

PE2 (config-router) #network 10.0.1.33/
32 area 1

Advertise the lo interface in OSPF area 1.

PE2 (config-router) # ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range.

PE2 (config-router)# segment-routing
mpls

Enable Segment Routing for the OSPF process.

PE2 (config-router) #exit

Exit router mode.

PE2 (config) #commit

Commit the candidate configuration to the running configuration.

Validation

Validation 1

Verify OSPF neighbor adjacency between all 5 routers.

PEl#show ip ospf neighbor

Total number of full neighbors: 1
OSPF process 1 VRF (default):
Neighbor ID Pri State

Dead Time

Address Interface

Instance ID
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10.0.1.1 1 Full/Backup
Pl#show ip ospf neighbor

Total number of full neighbors: 2
OSPF process 1 VRF (default):

Neighbor ID Pri State
10.0.1.2 1 Full/Backup
10.0.1.11 1 Full/DR

P2#show ip ospf neighbor

Total number of full neighbors: 2
OSPF process 1 VRF (default):

Neighbor ID Pri State
10.0.1.1 1 Full/DR
10.0.1.44 1 Full/Backup

PE2#show ip ospf neighbor

Total number of full neighbors: 1
OSPF process 1 VRF (default):
Neighbor ID Pri State
10.0.1.44 1 Full/DR

P3#show ip ospf neighbor

Total number of full neighbors: 2
OSPF process 1 VRF (default):

Neighbor ID Pri State
10.0.1.33 1 Full/Backup
10.0.1.2 1 Full/DR

00:00:32

10.11.1.2

Dead Time Address

00:00:29
00:00:38

10.1.1.2
10.11.1.1

Dead Time Address

00:00:30
00:00:30

10.1.1.1
10.44.2.1

Dead Time Address

00:00:37

10.33.44.2

Dead Time Address

00:00:33
00:00:32

10.33.44.1
10.44.2.2

Validation 2

xe2

Interface

xell
xe2

Interface

xell
xel3

Interface

xelb

Interface

xelb
xel3

Instance ID

0
0

Instance ID

0
0

Instance ID

0

Instance ID

0
0

Verify that segment routing is enabled and that prefix SIDs are announced to other routers via OSPF opaque LSAs.
Verify that labels are in the MPLS forwarding table and that prefix SIDs are installed. Verify the same in FTN and ILM
tables.For a penultimate hop, label 3 is installed in forwarding tables.

Use show mpls forwarding-table to verify that Configured Prefix SIDs can be seen in the ILM table in the label

field. Use show mpls ilm-table to verify the same.

For prefix advertisement, if “Route type” is 1, then it is intra-area; if it is 3, then the prefix SID is belongs to the inter-

area. Verify the same using show ip ospf segment-routing announce-list.

To verify prefix-sid advertisement through opaque LSAs, use show ip ospf database opaque-area 7.0.0.1.

PE1 in Backbone Area 0

PEl#show mpls forwarding-table

Codes: > - installed FTN, * - selected FTIN, p - stale FTN,

B - BGP FTN, K - CLI FTN, t - tunnel,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN,
U - unknown FTN, O - SR-OSPF FTN,

i - SR-ISIS FTN,

P - SR Policy FTN,
I - IGP-Shortcut,
k - SR-CLI FTN

Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.1/32 1 0 Yes  LSP DEFAULT 17000 xe2 No 10.11.1.2
o> 10.0.1.2/32 2 0 Yes LSP DEFAULT 18000 xe2 No 10.11.1.2
o> 10.0.1.33/32 4 0 Yes LSP DEFAULT 19000 xe2 No 10.11.1.2
o> 10.0.1.44/32 3 0 Yes LSP_DEFAULT 20000 xe2 No 10.11.1.2

PEl#show mpls ftn-table
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Primary FTN entry with FEC: 10.0.1.1/32, id: 1, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 17000
Nexthop addr: 10.11.1.2 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.2/32, id: 2, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 18000
Nexthop addr: 10.11.1.2 cross connect ix: 2, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 19000
Nexthop addr: 10.11.1.2 cross connect ix: 4, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 3, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 20000
Nexthop addr: 10.11.1.2 cross connect ix: 3, op code: Push

PEl#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP

B-BGP , K- CLI , V- LDP VC, I - IGP_SHORTCUT

O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI

P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type

o> 10.0.1.2/32 3 18000 18000 N/A xe2 10.11.1.2 LSP_DEFAULT
o> 10.0.1.1/32 2 17000 17000 N/A xe2 10.11.1.2 LSP_DEFAULT
o> 10.0.1.11/32 1 16000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
o> 10.0.1.44/32 4 20000 20000 N/A xe2 10.11.1.2 LSP_DEFAULT
o> 10.0.1.33/32 5 19000 19000 N/A xe2 10.11.1.2 LSP_DEFAULT
0> 10.11.1.2/32 6 24320 3 N/A xe2 10.11.1.2 LSP_DEFAULT

PEl#show mpls in-segment-table
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 3
Cross connect ix: 2, in intf: - in label: 18000 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 18000
Nexthop addr: 10.11.1.2 cross connect ix: 2, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.1/32, ILM-ID: 2
Cross connect ix: 1, in intf: - in label: 17000 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 17000
Nexthop addr: 10.11.1.2 cross connect ix: 1, op code: Swap
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Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 1
Cross connect ix: 1, in intf: - in label: 16000 out-segment ix: 0
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 1, op code: Pop

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.44/32, ILM-ID: 4
Cross connect ix: 3, in intf: - in label: 20000 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 20000
Nexthop addr: 10.11.1.2 cross connect ix: 3, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 5
Cross connect ix: 4, in intf: - in label: 19000 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 19000
Nexthop addr: 10.11.1.2 cross connect ix: 4, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.11.1.2/32, ILM-ID: 6
Cross connect ix: 5, in intf: - in label: 24320 out-segment ix: 9
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: N/A, Stale: NO, out intf: xe2, out label: 3
Nexthop addr: 10.11.1.2 cross connect ix: 5, op code: Swap

PEl#show mpls out-segment-table
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 18000
Nexthop addr: 10.11.1.2 cross connect ix: 2, op code: Push

Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 17000
Nexthop addr: 10.11.1.2 cross connect ix: 1, op code: Push

Out-segment with ix: 9, owner: N/A, Stale: NO, out intf: xe2, out label: 3
Nexthop addr: 10.11.1.2 cross connect ix: 5, op code: Push

Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 20000
Nexthop addr: 10.11.1.2 cross connect ix: 3, op code: Push

Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 19000
Nexthop addr: 10.11.1.2 cross connect ix: 4, op code: Push
PEl#show ip ospf database opaque-area self-originate

OSPF Router with ID (10.0.1.11) (Process ID 1 VRF default)

© 2025 IP Infusion Inc. Proprietary 200



Configuring OSPF Inter-Area Segment Routing

Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 661

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x46bc

Length: 28

MPLS TE router ID : 10.0.1.11
Number of Links : O

LS age: 661

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: Ox6abc

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 981

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.11
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LS Seqg Number: 80000002
Checksum: Ox6ebc
Length: 44

Range Size: 8000

Base-SID: 16000
Algorithm: O

LS age: 151

Options: 0x22 (-|=-IDC|=|=|-|E]|-)
LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002
Checksum: 0x92d7
Length: 44

Prefix type : Extended Prefix TLV

Route Type: 1
Prefix Length: 32
AF: O

Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)

MT-ID: O
Algorithm: O
SID: 16000

LS age: 671

Options: 0x22 (-|-IDC|l=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.20

Opaque Type: 8
Opaque ID: 10004

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002
Checksum: 0x1389
Length: 52

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.1

Flags: 0x60 (- |V|L|-|-1-1-1-)
MT-ID: O

NBR ID: 10.0.1.1

SID: 24320
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PEl#sh ip ospf database opaque-area
OSPF Router with ID (10.0.1.11)

Area-Local Opaque-LSA

LS age: 661

Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 1.0.0.1

Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.1
LS Seqg Number: 80000005
Checksum: Oxl6fc
Length: 28

MPLS TE router ID 10.0.1.1

Number of Links : O

LS age: 254

Options: 0x22 (-|-IDC|-|=-|-]1E]|~-)
LS Type: Area-Local Opague-LSA
Link State ID: 1.0.0.1

Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2
LS Seqg Number: 80000004
Checksum: Oxlcfb
Length: 28

MPLS TE router ID 10.0.1.2

Number of Links : 0

LS age: 650

Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 1.0.0.1

Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.11
LS Seqg Number: 80000001
Checksum: 0x46bc
Length: 28

MPLS TE router ID 10.0.1.11

(Process ID 1 VRF default)

(Area 0.0.0.0)

(Area-Local Opaque-Type/ID)

(Area-Local Opaque-Type/ID)

(Area-Local Opaque-Type/ID)
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Number of Links : O

LS age: 1895

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33

LS Seqg Number: 80000003

Checksum: 0x9a3a

Length: 28

MPLS TE router ID : 10.0.1.33
Number of Links : O

LS age: 1887

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.44

LS Seqg Number: 80000003

Checksum: Oxc6f7

Length: 28

MPLS TE router ID : 10.0.1.44
Number of Links : O

LS age: 652

Options: 0x22 (-|=-IDC|=|=|-|E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.1

LS Seqg Number: 80000003

Checksum: 0Oxc06d

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth
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Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 650

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0Ox6abc

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 694

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x0e24

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
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Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 604

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x260a

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 1887

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 32

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.1
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Admin Metric : 1

Maximum bandwidth : 10000000.00 Kbits/s

Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 1895

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x87ee

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.1
Interface Address : 10.33.44.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 584

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.44

LS Seqg Number: 80000002

Checksum: 0x6108

Length: 108

Link connected to Broadcast network
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Link ID : 10.33.44.1

Interface Address : 10.33.44.2

Admin Metric : 1

Maximum bandwidth : 10000000.00 Kbits/s

Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1
Priority 2 : 10000000.00 Kbits/s Priority 3
Priority 4 : 10000000.00 Kbits/s Priority 5
Priority 6 : 10000000.00 Kbits/s Priority 7

Number of Links : 1

LS age: 504

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: Oxaa2a

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 4

Options: 0x22 (=|-|DC|=|-|1-1E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: Oxa4d2f

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 969

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)

10000000.
10000000.
10000000.
10000000.

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s
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Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.11
LS Seqg Number: 80000002
Checksum: 0Ox6e5c

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 2012

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: Oxebc9

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 1920

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0xa901

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 524

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O
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Advertising Router: 10.0.1.1
LS Seqg Number: 80000002
Checksum: 0Ox7bdd

Length: 44

Prefix type

Extended Prefix TLV

Route Type: 1
Prefix Length: 32
AF: O
Flags: 0x40 (=|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.1
Flags: 0x40 (-|INP|-|-|-]1-|-1-)
MT-ID: O
Algorithm: O
SID: 1000
LS age: 198
Options: 0x22 (-|-IDC|-|=-|-]1E]|-)
LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0

Opaque Type: 7
Opaque ID: O
Advertising Router:
LS Seqg Number: 80000003
Checksum: 0x7cd3

Length: 92

Prefix type
Route Type: 1
Prefix Length:
AF: O
Flags: 0x40
Address Prefix:
Flags: 0x40 (—-|NP|-|
MT-ID: O
Algorithm:
SID: 2000

32

(=IN[=1-]

0

Prefix type
Route Type: 3
Prefix Length:
AF: O
Flags: 0x40
Address Prefix:
Flags: 0x48
MT-ID: O
Algorithm:
SID: 20000

32

(=IN[=1-]

0

Prefix type

(Area-Local Opaque-Type/ID)

10.0.1.2

Extended Prefix TLV

=I=1=1=)
10.0.1.2
=l=1=1=1-)

Extended Prefix TLV

=I=1=1=)
10.0.1.44
(=INP|=[=|VI=|=1-)

Extended Prefix TLV
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Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (=|NP|-=|—=|V|=|-1-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 139

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002

Checksum: 0x92d7

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-IN[-[-]-]-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (- |NP|-|—-|V|-]|-1-)
MT-ID: O
Algorithm: O
SID: 16000

LS age: 2012

Options: 0x22 (-|=-IDC|=|=|-|E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O

Flags: 0x40 (-|IN|-|-|-|-1-1-)

Address Prefix: 10.0.1.33
Flags: 0x48 (- |INP|=|-|V]|=|-1]-)
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MT-ID: O
Algorithm: O
SID: 19000

LS age: 1920

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|-=|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 20000

LS age: 661

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.1

LS Seq Number: 80000003

Checksum: 0x0bb2

Length: 48

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.2

Flags: 0x60 (- |V|L|-|-1-1-1-)
MT-ID: O
SID: 24320

LS age: 660

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8
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Opaque ID: 10004

Advertising Router: 10.0.1.11
LS Seqg Number: 80000002
Checksum: 0x1389

Length: 52

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.1

Flags: 0x60 (=|V|L|-[-|-|-]-)
MT-ID: O

NBR ID: 10.0.1.1

SID: 24320

LS age: 904

Options: 0x22 (-|=-IDC|=|=|-|E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x1b9%4

Length: 52

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.1

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

NBR ID: 10.0.1.2

SID: 24321

LS age: 2071

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x9534

Length: 48

Link Type: 2

Link ID: 10.1.1.1

Link Data: 10.1.1.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
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MT-ID: O
SID: 24320

LS age: 1887

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10014

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x7ec6

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O
SID: 24321

LS age: 1895

Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0OxclOb

Length: 52

Link Type: 2
Link ID: 10.33.44.1
Link Data: 10.33.44.1

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

NBR ID: 10.0.1.44

SID: 24321

LS age: 1896

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44
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LS Seqg Number: 80000001
Checksum: 0x0df8
Length: 48

Link Type: 2
Link ID: 10.33.44.1
Link Data: 10.33.44.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O
SID: 24320

PEl#show ip ospf segment-routing announce-list

Area 0.0.0.0
Instance 0

Prefix:10.0.1.11/32
Origin Adv-Router:10.0.1.11
Route-Type:1

PEl#show ip ospf segment-routing capability

OSPF process 1:

Advertisement Router Capability :10.0.1.1
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range :16000 - 23999
Advertisement Router Capability :10.0.1.2
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range :16000 - 23999
Advertisement Router Capability :10.0.1.11
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range :16000 - 23999
Advertisement Router Capability :10.0.1.33
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000
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SID Range List Count 11

SID's Range :16000 - 23999
Advertisement Router Capability :10.0.1.44
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range :16000 - 23999

P1 in Backbone Area 0

Pl#show mpls forwarding-table

Codes: > - installed FTN, * - selected FTIN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.2/32 2 0 Yes LSP DEFAULT 18000 xell No 10.1.1.2
o> 10.0.1.11/32 1 0 Yes LSP_DEFAULT 16000 xe?2 No 10.11.1.1
0> 10.0.1.33/32 4 0 Yes LSP_DEFAULT 19000 xell No 10.1.1.2
0> 10.0.1.44/32 3 0 Yes LSP_DEFAULT 20000 xell No 10.1.1.2

Pl#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP

B -BGP , K- CLI , V- LDP_VC, I - IGP_SHORTCUT

O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI

P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type

o> 10.0.1.2/32 5 18000 18000 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.0.1.1/32 3 17000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
o> 10.0.1.11/32 2 16000 16000 N/A xe2 10.11.1.1 LSP_DEFAULT
o> 10.11.1.1/32 6 24320 3 N/A xe2 10.11.1.1 LSP_DEFAULT
o> 10.0.1.44/32 1 20000 20000 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.0.1.33/32 7 19000 19000 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.1.1.2/32 4 24321 3 N/A xell 10.1.1.2 LSP_DEFAULT

Pl#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.2/32, id: 2, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 18000
Nexthop addr: 10.1.1.2 cross connect ix: 4, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 1, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 16000
Nexthop addr: 10.11.1.1 cross connect ix: 2, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active

none

none
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Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 9
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 19000
Nexthop addr: 10.1.1.2 cross connect ix: 6, op code: Push
Primary FTN entry with FEC: 10.0.1.44/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 20000
Nexthop addr: 10.1.1.2 cross connect ix: 1, op code: Push
Pl#show mpls in-segment-table
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 5
Cross connect ix: 4, in intf: - in label: 18000 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 18000
Nexthop addr: 10.1.1.2 cross connect ix: 4, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.1/32, ILM-ID: 3
Cross connect ix: 1, in intf: - in label: 17000 out-segment ix: O
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 1, op code: Pop
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 2
Cross connect ix: 2, in intf: - in label: 16000 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 16000
Nexthop addr: 10.11.1.1 cross connect ix: 2, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.11.1.1/32, ILM-ID: 6
Cross connect ix: 5, in intf: - in label: 24320 out-segment ix: 8
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 8, owner: N/A, Stale: NO, out intf: xe2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 5, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.44/32, ILM-ID: 1
Cross connect ix: 1, in intf: - in label: 20000 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 20000
Nexthop addr: 10.1.1.2 cross connect ix: 1, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 7
Cross connect ix: 6, in intf: - in label: 19000 out-segment ix: 9
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 19000
Nexthop addr: 10.1.1.2 cross connect ix: 6, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.1.1.2/32, ILM-ID: 4
Cross connect ix: 3, in intf: - in label: 24321 out-segment ix: 4
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Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 4, owner: N/A, Stale: NO, out intf: xell, out label: 3
Nexthop addr: 10.1.1.2 cross connect ix: 3, op code: Swap

Pl#show mpls out-segment-table
Out-segment with ix: 8, owner: N/A, Stale: NO, out intf: xe2, out label: 3
Nexthop addr: 10.11.1.1 cross connect ix: 5, op code: Push

Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xell, out label:

18000
Nexthop addr: 10.1.1.2 cross connect ix: 4, op code: Push
Out-segment with ix: 4, owner: N/A, Stale: NO, out intf: xell, out label: 3
Nexthop addr: 10.1.1.2 cross connect ix: 3, op code: Push
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label:
20000
Nexthop addr: 10.1.1.2 cross connect ix: 1, op code: Push
Out-segment with ix: 9, owner: OSPF-SR, Stale: NO, out intf: xell, out label:
19000
Nexthop addr: 10.1.1.2 cross connect ix: 6, op code: Push
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 16000
Nexthop addr: 10.11.1.1 cross connect ix: 2, op code: Push

Pl#show ip ospf database opaque-area self-originate

OSPF Router with ID (10.0.1.1) (Process ID 1 VRF default)

Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 761

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.1

LS Seqg Number: 80000005

Checksum: Oxl6fc

Length: 28

MPLS TE router ID : 10.0.1.1

Number of Links : O
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LS age: 751

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.1

LS Seqg Number: 80000003

Checksum: 0Oxc0O6d

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 794

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x0e24

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

© 2025 IP Infusion Inc. Proprietary 219



Configuring OSPF Inter-Area Segment Routing

Number of Links : 1

LS age: 604

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: Oxaa2a

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 624

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: O0x7bdd

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O

Flags: 0x40 (=IN|=|=|=I=1-1-)
Address Prefix: 10.0.1.1

Flags: 0x40 (-|INP|-|-|-]|-|-1-)
MT-ID: O

Algorithm: O

SID: 1000

LS age: 761

Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.1

LS Seqg Number: 80000003

Checksum: 0x0bb2

Length: 48
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Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.2

Flags: 0x60 (- |V|L|-|-1-1-1-)
MT-ID: O
SID: 24320

LS age: 1004

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x1b9%4

Length: 52

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.1

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

NBR ID: 10.0.1.2

SID: 24321

Pl#show ip ospf database opaque-area
OSPF Router with ID (10.0.1.1) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 771

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.1

LS Seqg Number: 80000005

Checksum: Oxl6fc

Length: 28

MPLS TE router ID : 10.0.1.1
Number of Links : O

LS age: 365
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Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2

LS Seqg Number: 80000004

Checksum: Oxlcfb

Length: 28

MPLS TE router ID : 10.0.1.2
Number of Links : 0

LS age: 762

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0x46bc

Length: 28

MPLS TE router ID : 10.0.1.11
Number of Links : 0

LS age: 2006

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33

LS Seqg Number: 80000003

Checksum: 0Ox9%a3a

Length: 28

MPLS TE router ID : 10.0.1.33

Number of Links : O

LS age: 1999

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

© 2025 IP Infusion Inc. Proprietary

222



Configuring OSPF Inter-Area Segment Routing

Advertising Router: 10.0.1.44
LS Seqg Number: 80000003
Checksum: Oxc6f7

Length: 28

MPLS TE router ID : 10.0.1.44
Number of Links : O

LS age: 762

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.1

LS Seq Number: 80000003

Checksum: 0Oxc06d

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 762

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: Ox6abc

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.1
Admin Metric : 1
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Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 805

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x0e24

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 715

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x260a

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1

© 2025 IP Infusion Inc. Proprietary 224



Configuring OSPF Inter-Area Segment Routing

Interface Address : 10.1.1.2

Admin Metric : 1

Maximum bandwidth : 10000000.00 Kbits/s

Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 1999

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 32

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 2006

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x87ee

Length: 108
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Link connected to Broadcast network
Link ID 10.33.44.1
Interface Address
Admin Metric : 1
Maximum bandwidth

10.33.44.1

10000000.00 Kbits/s
Maximum reservable bandwidth 10000000.00 Kbits/s

Unreserved Bandwidth

Number of Priority : 8

Priority O 10000000.00 Kbits/s Priority 1 10000000.00 Kbits/s
Priority 2 10000000.00 Kbits/s Priority 3 10000000.00 Kbits/s
Priority 4 10000000.00 Kbits/s Priority 5 10000000.00 Kbits/s

Priority 6 10000000.00 Kbits/s Priority 7 10000000.00 Kbits/s

Number of Links : 1

LS age: 695
Options: 0x22 (-|=-IDC|=|=|-|E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.44

LS Seqg Number: 80000002

Checksum: 0x6108

Length: 108

Link connected to Broadcast network
Link ID 10.33.44.1
Interface Address
Admin Metric : 1
Maximum bandwidth

10.33.44.2

10000000.00 Kbits/s
Maximum reservable bandwidth 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O 10000000.00 Kbits/s
Priority 2 10000000.00 Kbits/s
10000000.00 Kbits/s

10000000.00 Kbits/s

10000000.00 Kbits/s
10000000.00 Kbits/s
10000000.00 Kbits/s
10000000.00 Kbits/s

Priority 1
Priority 3
Priority 4 Priority 5
Priority 6 Priority 7
Number of Links : 1

LS age: 615
Options: 0x22 (-|-IDC|-|-|-|E|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 4.0.0.0
Opaque Type: 4

Opaque ID: O
Advertising Router: 10.0.1.1
LS Seqg Number: 80000002

Checksum: OxaaZa

(Area-Local Opaque-Type/ID)
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Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 115

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: Oxa4d2f

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 1082

Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002

Checksum: Ox6ebc

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 2123

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: Oxebc9

Length: 44
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Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 2030

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0xa901

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: 0

LS age: 635

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x7bdd

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|-=|-|-1-1-)
Address Prefix: 10.0.1.1
Flags: 0x40 (-|NP|-=|-|-|-]1-1-)
MT-ID: O
Algorithm: O
SID: 1000

LS age: 309

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.2
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LS Seqg Number: 80000003
Checksum: 0x7cd3
Length: 92

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|-=|-|-1-1-)
Address Prefix: 10.0.1.2
Flags: 0x40 (-|NP|-|-|-|-|-1-)
MT-ID: O
Algorithm: O
SID: 2000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|-=|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 20000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|=|=-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 252

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002

Checksum: 0x92d7

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
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Prefix Length: 32

AF: O
Flags: 0x40 (-|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (= |NP|-|—-|V|-]|-1-)
MT-ID: O
Algorithm: O
SID: 16000

LS age: 2123

Options: 0x22 (=|-|DC|=|-|-]1E|-)
LS Type: Area-Local Opague-LSA
Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33
LS Seqg Number: 80000001
Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 2030
Options: 0x22 (-|-IDC|l=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44
LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O

Flags: 0x40 (=IN|-|=|-I-I-1-)

Address Prefix: 10.0.1.44
Flags: 0x48 (-|INP|-|-|V]|=|-1]-)
MT-ID: O
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Algorithm: O
SID: 20000

LS age: 771

Options: 0x22 (-|=IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.1

LS Seqg Number: 80000003

Checksum: 0x0bb2

Length: 48

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.2

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O
SID: 24320

LS age: 772

Options: 0x22 (-|-IDC|-|=-|-]1E]|~-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002

Checksum: 0x1389

Length: 52

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.1

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

NBR ID: 10.0.1.1

SID: 24320

LS age: 1015

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002
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Checksum: 0x1b9%4
Length: 52

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.1

Flags: 0x60 (—-|VIL|I-|-|-1-1-)
MT-ID: O

NBR ID: 10.0.1.2

SID: 24321

LS age: 55

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x9335

Length: 48

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.2

Flags: 0x60 (=IVIL|-[-1-I-1-)
MT-ID: O
SID: 24320

LS age: 1999

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10014

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x7ecé6

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (- |V|L|-|-1-1-1-)
MT-ID: O
SID: 24321
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LS age: 2006

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0xclOb

Length: 52

Link Type: 2
Link ID: 10.33.44.1
Link Data: 10.33.44.1

Flags: 0x60 (=|VIL|-[-|-|-]-)
MT-ID: O

NBR ID: 10.0.1.44

SID: 24321

LS age: 2006

Options: 0x22 (-|-IDC|=|-|-|E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x0df8

Length: 48

Link Type: 2
Link ID: 10.33.44.1
Link Data: 10.33.44.2

Flags: 0x60 (- |V|IL|-|-1-1-1-)
MT-ID: O
SID: 24320

Pl#show ip ospf database opaque-area 7.0.0.0
OSPF Router with ID (10.0.1.1) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 646

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7
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Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002
Checksum: O0x7bdd
Length: 44

Prefix type : Extended Prefix TLV

Route Type: 1
Prefix Length: 32
AF: O

Flags: 0x40 (-IN|-[-|-]-1-]-)
Address Prefix: 10.0.1.1
Flags: 0x40 (-|INP|-|-|-]|-|-1-)

MT-ID: O
Algorithm: O
SID: 1000

LS age: 319
Options: 0x22 (-|-|DC|~-

[=1-1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003
Checksum: 0x7cd3
Length: 92

Prefix type : Extended Prefix TLV

Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (-|IN|-|-|

=l=1=1-)

Address Prefix: 10.0.1.2

Flags: 0x40 (—-|NP|-|
MT-ID: O

Algorithm: O

SID: 2000

=l=1=1=1-)

Prefix type : Extended Prefix TLV

Route Type: 3

Prefix Length: 32

AF: O

Flags: 0x40 (-IN|-|-|

Address Prefix: 10.0.

Flags: 0x48 (—-|NP|-|
MT-ID: O

Algorithm: O

SID: 20000

=I=1=1=)
1.44
=IVi=1=1-)
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Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (=|NP|-=|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 262
Options: 0x22 (-|-IDC|-|=-|-]1E]|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.11
LS Seqg Number: 80000002
Checksum: 0x92d7

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (=|NP|-|-|V|=]|-]-)
MT-ID: O
Algorithm: O
SID: 16000

LS age: 2133
Options: 0x22 (-|=-IDC|=|=|-|E|-)
LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33
LS Seqg Number: 80000001
Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (=IN|-[-|=]-1-1]-)
Address Prefix: 10.0.1.33
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Flags: 0x48 (=|NP|-=|—=|V|=|-1]-)
MT-ID: O

Algorithm: O

SID: 19000

LS age: 2041

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-[IN[-[=]=-]=]1=1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (=|NP|-|-|V|=]|-]-)
MT-ID: O
Algorithm: O
SID: 20000

P2: ABR Connected to Area 0 and Area 1

P2#show ip ospf database
OSPF Router with ID (10.0.1.2) (Process ID 1 VRF default)

Router Link States (Area 0.0.0.0)

Link ID ADV Router Age Seqg# CkSum Link count
10.0.1.1 10.0.1.1 842 0x80000010 0x771le 3
10.0.1.2 10.0.1.2 688 0x8000000e 0x5879 2
10.0.1.11 10.0.1.11 843 0x8000000e 0x5b49 2
10.0.1.33 10.0.1.33 857 0x80000007 0x7274 2
10.0.1.44 10.0.1.44 2071 0x80000004 0x3014 3
Net Link States (Area 0.0.0.0)

Link ID ADV Router Age Seg# CkSum
10.1.1.1 10.0.1.1 2257 0x80000001 0x7397
10.11.1.1 10.0.1.11 8438 0x80000002 0x13d9
10.33.44.1 10.0.1.33 2081 0x80000001 Oxe56f

Summary Link States (Area 0.0.0.0)
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Link ID ADV Router Age Seg# CkSum Route

10.0.1.33 10.0.1.2 382 0x80000001 0x619f 10.0.1.33/32
10.0.1.44 10.0.1.2 454 0x80000001 Oxe80e 10.0.1.44/32
10.33.44.0 10.0.1.2 454 0x80000001 0x28bl 10.33.44.0/30
10.44.2.0 10.0.1.2 688 0x80000001 0x6990 10.44.2.0/30

Area-Local Opaque-LSA (Area 0.0.0.0)

Link ID ADV Router Age Seg# CkSum Opaque ID
1.0.0.1 10.0.1.1 845 0x80000005 Oxl6fc 1
1.0.0.1 10.0.1.2 437 0x80000004 0Ox1lcf5 1
1.0.0.1 10.0.1.11 836 0x80000001 Ox46bc 1
1.0.0.1 10.0.1.33 2080 0x80000003 0x%9a3a 1
1.0.0.1 10.0.1.44 2071 0x80000003 0Oxc6f7 1
1.0.0.12 10.0.1.1 836 0x80000003 0OxcO6d 12
1.0.0.12 10.0.1.11 836 0x80000001 Ox6abc 12
1.0.0.30 10.0.1.1 879 0x80000002 0x0e24 30
1.0.0.30 10.0.1.2 787 0x80000002 0x260a 30
1.0.0.32 10.0.1.44 2071 0x80000001 0x5953 32
1.0.0.36 10.0.1.33 2080 0x80000001 0x87ee 36
1.0.0.36 10.0.1.44 767 0x80000002 0x6108 36
4.0.0.0 10.0.1.1 689 0x80000002 Oxaaza 0
4.0.0.0 10.0.1.2 187 0x80000002 0Oxa4d2f O
4.0.0.0 10.0.1.11 1155 0x80000002 0Ox6ebc O
4.0.0.0 10.0.1.33 2197 0x80000001 Oxebc9 O
4.0.0.0 10.0.1.44 2104 0x80000001 0xa901 O
7.0.0.0 10.0.1.1 709 0x80000002 0x7bdd O
7.0.0.0 10.0.1.2 381 0x80000003 0x7cd3 0
7.0.0.0 10.0.1.11 326 0x80000002 0x92d7 O
7.0.0.0 10.0.1.33 2197 0x80000001 0x1b60 O
7.0.0.0 10.0.1.44 2104 0x80000001 0x6514 O
8.0.39.20 10.0.1.1 845 0x80000003 0x0bb2 10004
8.0.39.20 10.0.1.11 846 0x80000002 0x1389 10004
8.0.39.29 10.0.1.1 1089 0x80000002 0x1b94 10013
8.0.39.29 10.0.1.2 127 0x80000002 0x9335 10013
8.0.39.30 10.0.1.44 2071 0x80000001 Ox7ec6 10014
8.0.39.32 10.0.1.33 2080 0x80000001 0OxclOb 10016
8.0.39.32 10.0.1.44 2080 0x80000001 0x0df8 10016

Router Link States (Area 0.0.0.1)
Link ID ADV Router Age Seq# CkSum Link count
10.0.1.2 10.0.1.2 457 0x80000004 0x5e42 1
10.0.1.33 10.0.1.33 385 0x80000004 0x8eb5a 2
10.0.1.44 10.0.1.44 389 0x80000006 0x42fe 3

Net Link States (Area 0.0.0.1)
Link ID ADV Router Age Seg# CkSum

© 2025 IP Infusion Inc. Proprietary 237



Configuring OSPF Inter-Area Segment Routing

10.33.44.2 10.0.1.44 389 0x80000001 Oxe6ddb
10.44.2.2 10.0.1.2 457 0x80000001 Oxaal7
Summary Link States (Area 0.0.0.1)
Link ID ADV Router Age Seq# CkSum Route
10.0.1.1 10.0.1.2 688 0x80000001 0x9889 10.0.1.1/32
10.0.1.2 10.0.1.2 688 0x80000001 0x849d 10.0.1.2/32
10.0.1.11 10.0.1.2 688 0x80000001 0x3ed8 10.0.1.11/32
10.1.1.0 10.0.1.2 688 0x80000001 Ox7aab 10.1.1.0/30
10.11.1.0 10.0.1.2 688 0x80000001 0x0cOf 10.11.1.0/30
Area-Local Opaque-LSA (Area 0.0.0.1)
Link ID ADV Router Age Seg# CkSum Opaque ID
1.0.0.1 10.0.1.2 455 0x80000002 0x20£f3 1
1.0.0.1 10.0.1.33 388 0x80000001 0x9e38 1
1.0.0.1 10.0.1.44 387 0x80000003 Oxc6f7 1
1.0.0.32 10.0.1.44 456 0x80000001 0x5953 32
1.0.0.34 10.0.1.2 455 0x80000001 0x6073 34
1.0.0.36 10.0.1.33 388 0x80000001 0x9dd7 36
1.0.0.36 10.0.1.44 387 0x80000001 0x79ef 36
4.0.0.0 10.0.1.2 686 0x80000001 Oxa62e O
4.0.0.0 10.0.1.33 385 0x80000001 Oxebc9 O
4.0.0.0 10.0.1.44 448 0x80000001 0xa901 O
7.0.0.0 10.0.1.2 381 0x80000003 0xb912 O
7.0.0.0 10.0.1.33 385 0x80000001 Ox1lb60 O
7.0.0.0 10.0.1.44 448 0x80000001 0x6514 O
8.0.39.30 10.0.1.44 448 0x80000001 Ox6led 10014
8.0.39.31 10.0.1.2 455 0x80000001 Oxea3e 10015
8.0.39.32 10.0.1.33 385 0x80000001 Ox4bc5 10016
8.0.39.32 10.0.1.44 387 0x80000001 0x5476 10016
P2# show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTIN, t - tunnel, P - SR Policy FTN,
I, - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.1/32 1 0 Yes LSP_DEFAULT 17000 xell No 10.1.1.1
o> 10.0.1.11/32 2 0 Yes LSP_DEFAULT 16000 xell No 10.1.1.1
o> 10.0.1.33/32 4 0 Yes LSP_DEFAULT 19000 xel3 No 10.44.2.1
o> 10.0.1.44/32 3 0 Yes LSP _DEFAULT 20000 xel3 No 10.44.2.1
P2#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.1/32, id: 1, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 17000
Nexthop addr: 10.1.1.1 cross connect ix: 1, op code: Push
Primary FTN entry with FEC: 10.0.1.11/32, id: 2, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
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Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 4
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 4, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 16000
Nexthop addr: 10.1.1.1 cross connect ix: 3, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 9
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 19000
Nexthop addr: 10.44.2.1 cross connect ix: 6, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 6
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 6, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 20000
Nexthop addr: 10.44.2.1 cross connect ix: 4, op code: Push

p2#show mpls ilm-table

Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B - BGP , K - CLI , V - LDP_VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
0> 10.0.1.2/32 5 18000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
o> 10.0.1.1/32 1 17000 17000 N/A xell 10.1.1.1 LSP_DEFAULT
o> 10.0.1.11/32 3 16000 16000 N/A xell 10.1.1.1 LSP_DEFAULT
o> 10.1.1.1/32 2 24320 3 N/A xell 10.1.1.1 LSP_DEFAULT
o> 10.0.1.44/32 4 20000 20000 N/A xel3 10.44.2.1 LSP_DEFAULT
o> 10.0.1.33/32 7 19000 19000 N/A xel3 10.44.2.1 LSP_DEFAULT
o> 10.44.2.1/32 6 24321 3 N/A xel3 10.44.2.1 LSP_DEFAULT

P2#show mpls in-segment-table
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 5
Cross connect ix: 6, in intf: - in label: 18000 out-segment ix: 0
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 6, op code: Pop

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.1/32, ILM-ID: 1
Cross connect ix: 1, in intf: - in label: 17000 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 17000
Nexthop addr: 10.1.1.1 cross connect ix: 1, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 3
Cross connect ix: 3, in intf: - in label: 16000 out-segment ix: 4
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 4, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 16000
Nexthop addr: 10.1.1.1 cross connect ix: 3, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.1.1.1/32, ILM-ID: 2
Cross connect ix: 2, in intf: - in label: 24320 out-segment ix: 3
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
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Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: xell, out label: 3
Nexthop addr: 10.1.1.1 cross connect ix: 2, op code: Swap

Owner:

OSPF-SR, # of pops: 1, fec: 10.0.1.44/32, ILM-ID: 4

Cross connect ix: 4, in intf: - in label: 20000 out-segment ix: 6
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 6, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 20000
Nexthop addr: 10.44.2.1 cross connect ix: 4, op code: Swap

Owner:

OSPF-SR, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 7

Cross connect ix: 6, in intf: - in label: 19000 out-segment ix: 9
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 19000
Nexthop addr: 10.44.2.1 cross connect ix: 6, op code: Swap

Owner:

OSPF-SR, # of pops: 1, fec: 10.44.2.1/32, ILM-ID: 6

Cross connect ix: 5, in intf: - in label: 24321 out-segment ix: 8
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 8, owner: N/A, Stale: NO, out intf: xel3, out label: 3
Nexthop addr: 10.44.2.1 cross connect ix: 5, op code: Swap

P2#show mpls out-segment-table
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 17000
Nexthop addr: 10.1.1.1 cross connect ix: 1, op code: Push

Out-segment with ix: 4, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 16000
Nexthop addr: 10.1.1.1 cross connect ix: 3, op code: Push

Out-segment with ix: 3, owner: N/A, Stale: NO, out intf: xell, out label: 3
Nexthop addr: 10.1.1.1 cross connect ix: 2, op code: Push

Out-segment with ix: 6, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 20000
Nexthop addr: 10.44.2.1 cross connect ix: 4, op code: Push

Out-segment with ix: 8, owner: N/A, Stale: NO, out intf: xel3, out label: 3
Nexthop addr: 10.44.2.1 cross connect ix: 5, op code: Push

Out-segment with ix: 9, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 19000
Nexthop addr: 10.44.2.1 cross connect ix: 6, op code: Push

P2#show ip ospf database opaque-area

OSPF Router with ID (10.0.1.2) (Process ID 1 VRF default)

Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 878
Options: 0x22 (-|-IDC|=|-|-|E|-)
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LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.1

LS Seqg Number: 80000005

Checksum: Oxlé6fc

Length: 28

MPLS TE router ID : 10.0.1.1
Number of Links : O

LS age: 469

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2

LS Seqg Number: 80000004

Checksum: Oxlcfb

Length: 28

MPLS TE router ID : 10.0.1.2
Number of Links : O

LS age: 869

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: 0Ox46bc

Length: 28

MPLS TE router ID : 10.0.1.11
Number of Links : O

LS age: 2112

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33
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LS Seqg Number: 80000003
Checksum: 0Ox9%9a3a
Length: 28

MPLS TE router ID : 10.0.1.33
Number of Links : 0

LS age: 2103

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.44

LS Seqg Number: 80000003

Checksum: 0Oxc6f7

Length: 28

MPLS TE router ID : 10.0.1.44
Number of Links : O

LS age: 869

Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.1

LS Seqg Number: 80000003

Checksum: OxcO6d

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 869
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Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.12 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 12

Advertising Router: 10.0.1.11

LS Seqg Number: 80000001

Checksum: Ox6abc

Length: 108

Link connected to Broadcast network
Link ID : 10.11.1.1
Interface Address : 10.11.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 911

Options: 0x22 (-|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x0e24

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1
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LS age: 819

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x260a

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 2103

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 32

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s
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Number of Links : 1

LS age: 2112

Options: 0x22 (-|=IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x87ee

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.1
Interface Address : 10.33.44.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 800

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.44

LS Seqg Number: 80000002

Checksum: 0x6108

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.1
Interface Address : 10.33.44.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8
Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
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10000000.00 Kbits/s
10000000.00 Kbits/s

Priority 4
Priority 6

Number of Links : 1

LS age: 721

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.1
80000002
Oxaaza

LS Seqg Number:
Checksum:
Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: 0

219
0x22 (=|=IDCl=I=1-1E|-)
Area-Local Opaque-LSA

4.0.0.0

LS age:
Options:
LS Type:
Link State ID:
Opaque Type: 4
Opaque ID: O
Advertising Router: 10.0.1.2
LS Seqg Number: 80000002
Oxad2f

(Area-Local Opaque-Type/ID)

Checksum:
Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

1187

0x22 (-1-IDCI-I-I-1E]|-)

Area-Local Opaque-LSA

4.0.0.0 (Area-Local Opagque-Type/ID)

LS age:
Options:
LS Type:
Link State ID:
Opaque Type: 4
Opaque ID: O

Advertising Router: 10.0.1.11
LS Seqg Number: 80000002
Checksum: 0Ox6e5c
Length: 44

Range Size: 8000

Base-SID: 16000

Priority 5
Priority 7

10000000.00 Kbits/s
10000000.00 Kbits/s
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Algorithm: O

LS age: 2229

Options: 0x22 (-|=IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: Oxebc9

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 2137

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0xa901

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 741

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: Ox7bdd

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1

Prefix Length: 32

AF: O

© 2025 IP Infusion Inc. Proprietary

247



Configuring OSPF Inter-Area Segment Routing

Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.1
Flags: 0x40 (=|NP|-=|-|=-|-]1-1-)

MT-ID: O
Algorithm: O
SID: 1000

LS age: 413

Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003
Checksum: 0x7cd3
Length: 92

Prefix type : Extended Prefix TLV

Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (-|N|-|-|

=l=1=1-)

Address Prefix: 10.0.1.2

Flags: 0x40 (- |NP|-|
MT-ID: O

Algorithm: O

SID: 2000

=l=1=1=1-)

Prefix type : Extended Prefix TLV

Route Type: 3

Prefix Length: 32

AF: O

Flags: 0x40 (-|N|-|-|

Address Prefix: 10.0.

Flags: 0x48 (-|NP|-|
MT-ID: O

Algorithm: O

SID: 20000

=l=1=1-)
1.44
=IVi=1=1-)

Prefix type : Extended Prefix TLV

Route Type: 3
Prefix Length: 32
AF: O

Flags: 0x40 (=IN|-|=|-I-I-1-)

Address Prefix: 10.0.

1.33

Flags: 0x48 (- |NP|-|—-|VI-]|-1-)

MT-ID: O
Algorithm: O
SID: 19000
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LS age: 358

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002

Checksum: 0x92d7

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I=]-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (=|NP|-|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 16000

LS age: 2229

Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (=|NP|-=|-|V|=]|-]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 2137

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7
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Opaque ID: O

Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I=I-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (=|NP|-=|—=|V|=|-1-)
MT-ID: O
Algorithm: O
SID: 20000

LS age: 878

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.1

LS Seqg Number: 80000003

Checksum: 0x0bb2

Length: 48

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O
SID: 24320

LS age: 879

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 8.0.39.20 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10004

Advertising Router: 10.0.1.11

LS Seqg Number: 80000002

Checksum: 0x1389

Length: 52

Link Type: 2
Link ID: 10.11.1.1
Link Data: 10.11.1.1
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Flags: 0x60 (—-|VIL|I-|-|-1-1-)
MT-ID: O

NBR ID: 10.0.1.1

SID: 24320

LS age: 1121

Options: 0x22 (=|-|DC|=|-I-1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002

Checksum: 0x1b94

Length: 52

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.1

Flags: 0x60 (=IVIL|-[-1-I-1-)
MT-ID: O

NBR ID: 10.0.1.2

SID: 24321

LS age: 159

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x9335

Length: 48

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.2

Flags: 0x60 (- |V|L|-|-1-1-1-)
MT-ID: O
SID: 24320

LS age: 2103

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8
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Opaque ID: 10014

Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0x7ec6

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (=|V|L|-[-|-|-]-)
MT-ID: O
SID: 24321

LS age: 2112

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0xclOb

Length: 52

Link Type: 2
Link ID: 10.33.44.1
Link Data: 10.33.44.1

Flags: 0x60 (- |V|L|-|-1-1-1-)
MT-ID: O

NBR ID: 10.0.1.44

SID: 24321

LS age: 2113

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x0df8

Length: 48

Link Type: 2

Link ID: 10.33.44.1

Link Data: 10.33.44.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O
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SID: 24320

Area-Local Opaque-LSA (Area 0.0.0.1)

LS age: 487

Options: 0x22 (=|-|DC|=|-I-1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x20£f3

Length: 28

MPLS TE router ID : 10.0.1.2

Number of Links : O

LS age: 420

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9e38

Length: 28

MPLS TE router ID : 10.0.1.33
Number of Links : 0

LS age: 419

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.44

LS Seqg Number: 80000003

Checksum: Oxc6f7

Length: 28

MPLS TE router ID : 10.0.1.44

Number of Links : O
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LS age: 488

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 32

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 487

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.34 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 34

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x6073

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s
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Number of Links : 1

LS age: 420

Options: 0x22 (-|=IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9dd7

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.2
Interface Address : 10.33.44.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 419

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x79ef

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.2
Interface Address : 10.33.44.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8
Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
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10000000.00 Kbits/s
10000000.00 Kbits/s

Priority 4
Priority 6

Number of Links : 1

LS age: 718

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2
LS Seqg Number: 80000001
Checksum: 0Oxab62e

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: 0

417
0x22 (=|=IDCl=I=1-1E|-)
Area-Local Opaque-LSA

4.0.0.0

LS age:
Options:
LS Type:
Link State ID:
Opaque Type: 4
Opaque ID: O
Advertising Router: 10.0.1.33
LS Seqg Number: 80000001
Oxebc9

(Area-Local Opaque-Type/ID)

Checksum:
Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

481

0x22 (-1-IDCI-I-I-1E]|-)

Area-Local Opaque-LSA

4.0.0.0 (Area-Local Opagque-Type/ID)

LS age:
Options:
LS Type:
Link State ID:
Opaque Type: 4
Opaque ID: O

Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0xa901
Length: 44

Range Size: 8000

Base-SID: 16000

Priority 5
Priority 7

10000000.00 Kbits/s
10000000.00 Kbits/s
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Algorithm: O

LS age: 413
Options: 0x22 (-|=IDC|=|=|-|E|-)
LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0
Opaque Type: 7

Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.2
LS Seqg Number: 80000003
Checksum: 0xb912

Length: 116

Prefix type
Route Type: 3
Prefix Length:
AF: O
Flags: 0x40
Address Prefix:

Flags: 0x40 (—-|NP|-|
MT-ID: O

Algorithm: O

SID: 1000

32

(=IN|=1-]

Prefix type
Route Type: 3
Prefix Length:
AF: O
Flags: 0xcO
Address Prefix:

Flags: 0x40 (—-|NP|-|
MT-ID: O

Algorithm: O

SID: 2000

32

(AIN|=]-]

Prefix type
Route Type: 3
Prefix Length:
AF: O
Flags: 0x40
Address Prefix:
Flags: 0x48
MT-ID: O
Algorithm: O
SID: 16000

32

(=IN|=1-]

Prefix type
Route Type: 3

Prefix Length: 32

Extended Prefix TLV

=l=1=1-)
10.0.1.1
=I=1=1=1-)

Extended Prefix TLV

=l=1=1-)
10.0.1.2
=I=1=1=1-)

Extended Prefix TLV

=l=1=1-)
10.0.1.11
(=INP|=[=|VI=]=1-)

Extended Prefix TLV
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AF: O
Flags: 0x40 (=|N|=|-=|=-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 417

Options: 0x22 (-|-IDC|l=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001
Checksum: 0x1b60
Length: 44

Prefix type : Extended Prefix TLV

Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (-|IN|-|-|

=l=1=1-)

Address Prefix: 10.0.1.33
Flags: 0x48 (-|INP|-=|-|V]|=|-1]-)

MT-ID: O
Algorithm: O
SID: 19000

LS age: 481

Options: 0x22 (-|-IDC|-|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

Advertising Router: 10.
LS Seqg Number: 80000001

Checksum: 0x6514
Length: 44

(Area-Local Opaque-Type/ID)

0.1.44

Prefix type : Extended Prefix TLV

Route Type: 1
Prefix Length: 32
AF: O

Flags: 0x40 (-IN|-[-|-]-1-]-)
Address Prefix: 10.0.1.44
Flags: 0x48 (=|NP|-=|—=|V|=|-1]-)

MT-ID: O
Algorithm: O
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SID: 20000

LS age: 481

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10014

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0Ox6led

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (- |V|IL|-|-1-1-1-)
MT-ID: O
SID: 24320

LS age: 487

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.31 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10015

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: Oxea3e

Length: 52

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.2

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

NBR ID: 10.0.1.44

SID: 24321

LS age: 417

Options: 0x22 (=|-|DC|=|-|1-1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0Ox4bcb
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Length: 48

Link Type: 2
Link ID: 10.33.44.2
Link Data: 10.33.44.1

Flags: 0x60 (—-|VIL|I-|-|-1-1-)
MT-ID: O
SID: 24320

LS age: 419

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5476

Length: 52

Link Type: 2
Link ID: 10.33.44.2
Link Data: 10.33.44.2

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

NBR ID: 10.0.1.33

SID: 24321

P2#show ip ospf database opaque-area self-originate
OSPF Router with ID (10.0.1.2) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 485

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2

LS Seqg Number: 80000004

Checksum: Oxlcfb

Length: 28

MPLS TE router ID : 10.0.1.2

Number of Links : O
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LS age: 835

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.30 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 30

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x260a

Length: 108

Link connected to Broadcast network
Link ID : 10.1.1.1
Interface Address : 10.1.1.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1
Priority 2 : 10000000.00 Kbits/s Priority 3
Priority 4 : 10000000.00 Kbits/s Priority 5
Priority 6 : 10000000.00 Kbits/s Priority 7

Number of Links : 1

LS age: 235

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: Oxa4d2f

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 429

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003

10000000.
10000000.
10000000.
10000000.

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s
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Checksum: 0x7cd3
Length: 92

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|=|=-|-1-1-)
Address Prefix: 10.0.1.2
Flags: 0x40 (-|NP|-=|-|-|-]1-1-)
MT-ID: O
Algorithm: O
SID: 2000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 20000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (-|INP|-|-|V]|=|-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 175

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 8.0.39.29 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10013

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x9335

Length: 48

Link Type: 2
Link ID: 10.1.1.1
Link Data: 10.1.1.2
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Flags: 0x60 (—-|VIL|I-|-|-1-1-)
MT-ID: O
SID: 24320

Area-Local Opaque-LSA

LS age: 503

Options: 0x22 (-|-IDC|l=|-|-|E|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)

Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1
LS Seqg Number: 80000002
Checksum: 0x20£3

Length: 28

.2

MPLS TE router ID : 10.0.1.2

Number of Links : O

LS age: 503

Options: 0x22 (-|-IDC|-|-|-]1E]|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 1.0.0.34 (Area-Local Opaque-Type/ID)

Opaque Type: 1

Opaque ID: 34

Advertising Router: 10.0.1
LS Seqg Number: 80000001
Checksum: 0x6073

Length: 108

.2

(Area 0.0.0.1)

Link connected to Broadcast network

Link ID : 10.44.2.2

Interface Address : 10.44.2.2

Admin Metric : 1

Maximum bandwidth : 10000000.00 Kbits/s

Maximum reservable bandwidth

Unreserved Bandwidth

Number of Priority : 8
Priority 0 : 10000000.
Priority 2 : 10000000.
Priority 4 : 10000000.
Priority 6 : 10000000.

Number of Links : 1

LS age: 734

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s

10000000.00 Kbits/s

Priority 1
Priority 3
Priority 5
Priority 7

10000000.
10000000.
10000000.
10000000.

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s
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Options: 0x22 (-|-IDC|-|=-|-]1E]|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2
LS Seqg Number: 80000001
Checksum: Oxab62e

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

429

0x22 (=|=IDCl=I=1-1E|-)

Area-Local Opaque-LSA

7.0.0.0 (Area-Local Opaque-Type/ID)

LS age:
Options:
LS Type:
Link State ID:
Opaque Type: 7
Opaque ID: O

Advertising Router: 10.0.1.2
LS Seqg Number: 80000003
Checksum: 0xb912

Length: 116

Prefix type Extended Prefix TLV
Route Type: 3
Prefix Length:
AF: O

Flags:

32

0x40 (=-IN|=|=|=I=1-1-)
Address Prefix: 10.0.1.1

Flags: 0x40 (-|NP|-=|-|-|-]-1-)
MT-ID: O
Algorithm: O
SID: 1000
Prefix type Extended Prefix TLV
Route Type: 3
Prefix Length:
AF: O
Flags:

32

0xcO (AIN|=]=I=1=1=1-)
Address Prefix: 10.0.1.2

Flags: 0x40 (=|NP|-=|-|=-|=-]-1-)
MT-ID: O
Algorithm: O
SID: 2000
Prefix type Extended Prefix TLV
Route Type: 3
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Prefix Length: 32

AF: O
Flags: 0x40 (-|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (= |NP|-|—-|V|-]|-1-)
MT-ID: O
Algorithm: O
SID: 16000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|=|=-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 503

Options: 0x22 (-|-IDC|=|-|-|E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.31 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10015

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0Oxea3e

Length: 52

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.2

Flags: 0x60 (- |V|IL|-|-1-1-1-)
MT-ID: O

NBR ID: 10.0.1.44

SID: 24321

P2#show ip ospf database opaque-area 7.0.0.0

OSPF Router with ID (10.0.1.2) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.0)

LS age: 781

Options: 0x22 (-|=-IDC|=|=|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

© 2025 IP Infusion Inc. Proprietary 265



Configuring OSPF Inter-Area Segment Routing

Opaque ID: O

Advertising Router: 10.0.1.1

LS Seqg Number: 80000002
Checksum: O0x7bdd
Length: 44

Prefix type : Extended Prefix TLV

Route Type: 1
Prefix Length: 32
AF: O

Flags: 0x40 (-IN|-[-|-]-1-]-)
Address Prefix: 10.0.1.1
Flags: 0x40 (-|INP|-|-|-]|-|-1-)

MT-ID: O
Algorithm: O
SID: 1000

LS age: 453
Options: 0x22 (-|-|DC|~-

[=1-1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003
Checksum: 0x7cd3
Length: 92

Prefix type : Extended Prefix TLV

Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (-|IN|-|-|

=l=1=1-)

Address Prefix: 10.0.1.2

Flags: 0x40 (—-|NP|-|
MT-ID: O

Algorithm: O

SID: 2000

=l=1=1=1-)

Prefix type : Extended Prefix TLV

Route Type: 3

Prefix Length: 32

AF: O

Flags: 0x40 (-IN|-|-|

Address Prefix: 10.0.

Flags: 0x48 (—-|NP|-|
MT-ID: O

Algorithm: O

SID: 20000

=I=1=1=)
1.44
=IVi=1=1-)
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Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (=|NP|-=|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 398
Options: 0x22 (-|-IDC|-|=-|-]1E]|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.11
LS Seqg Number: 80000002
Checksum: 0x92d7

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (=|NP|-|-|V|=]|-]-)
MT-ID: O
Algorithm: O
SID: 16000

LS age: 2269
Options: 0x22 (-|=-IDC|=|=|-|E|-)
LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33
LS Seqg Number: 80000001
Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (=IN|-[-|=]-1-1]-)
Address Prefix: 10.0.1.33
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Flags: 0x48 (=|NP|-=|—=|V|=|-1]-)
MT-ID: O

Algorithm: O

SID: 19000

LS age: 2177

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (- |NP|-|—-|V|-]|-1-)
MT-ID: O
Algorithm: O
SID: 20000

Area-Local Opaque-LSA (Area 0.0.0.1)

LS age: 453

Options: 0x22 (=|-|DC|=|-|1-1E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003

Checksum: 0xb912

Length: 116

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.1
Flags: 0x40 (-|INP|-|-|-|-|-1-)
MT-ID: O

Algorithm: O
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SID: 1000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32
AF: O
Flags: 0xcO (AIN|=|=]-]1-1-1-)
Address Prefix: 10.0.1.2
Flags: 0x40 (-|NP|-=|-|=-|-]1-1-)
MT-ID: O
Algorithm: O
SID: 2000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (- |INP|=|-|V]|=|-1]-)
MT-ID: O
Algorithm: O
SID: 16000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (- |INP|=|-|V]=|-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 457

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1

Prefix Length: 32

AF: O
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0x40 (=IN[=|=|=]=1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 19000

Flags:

520
0x22 (=|=IDCl=I=I-1E|-)
Area-Local Opaque-LSA

7.0.0.0

LS age:
Options:
LS Type:
Link State ID:
Opaque Type: 7
Opaque ID: O

Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0x6514

Length: 44

Prefix type
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (=|NP|-|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 20000

(Area-Local Opaque-Type/ID)

Extended Prefix TLV

P2#show ip ospf segment-routing capability

OSPF process 1:

Advertisement Router Capability
Algorithm

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

Advertisement Router Capability
Algorithm

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

Advertisement Router Capability
Algorithm
SRMS Preference

:10.0.1.11
:0
:0
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Total SID'S Supported
SID Range List Count
SID's Range

Advertisement Router Capability
Algorithm

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

Advertisement Router Capability
Algorithm

SRMS Preference

Total SID'S Supported

SID Range List Count

SID's Range

Area 0.0.0.0

Instance 0
Prefix:10.0.1.2/32

Origin Adv-Router:10.0.1.2
Route-Type:1
Prefix:10.0.1.44/32

Origin Adv-Router:10.0.1.44
Route-Type:3
Prefix:10.0.1.33/32

Origin Adv-Router:10.0.1.33
Route-Type:3

Area 0.0.0.1
Instance 0

Prefix:10.0.1.1/32

Origin Adv-Router:10.0.1.1
Route-Type:3
Prefix:10.0.1.2/32

Origin Adv-Router:10.0.1.2
Route-Type:3
Prefix:10.0.1.11/32

Origin Adv-Router:10.0.1.11

:8000

H

:16000 - 23999
:10.0.1.33

:0

:0

:8000

01

:16000 - 23999
:10.0.1.44

:0

:0

:8000

01

:16000 - 23999
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Route-Type:3
Prefix:10.0.1.33/32

Origin Adv-Router:10.0.1.2
Route-Type:3

P3in Area 1

P3#show mpls forwarding-table

Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.1/32 1 0 Yes LSP_DEFAULT 17000 xel3 No 10.44.2.2
o> 10.0.1.2/32 2 0 Yes LSP_ DEFAULT 18000 xel3 No 10.44.2.2
o> 10.0.1.11/32 3 0 Yes LSP DEFAULT 16000 xel3 No 10.44.2.2
o> 10.0.1.33/32 4 0 Yes LSP_DEFAULT 19000 xel5 No 10.33.44.1

P3#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.1/32, id: 1, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 17000
Nexthop addr: 10.44.2.2 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.2/32, id: 2, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 18000
Nexthop addr: 10.44.2.2 cross connect ix: 2, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 16000
Nexthop addr: 10.44.2.2 cross connect ix: 3, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 8
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 8, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 19000
Nexthop addr: 10.33.44.1 cross connect ix: 5, op code: Push

P3#show mpls ilm-table

Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B -BGP , K- CLI , V- LDP VC, I - IGP_SHORTCUT

none

none

none

none
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O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown
Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label  In-Intf Out-Intf/VRF Nexthop LSP-Type
0> 10.0.1.2/32 3 18000 18000 N/A xel3 10.44.2.2 LSP_DEFAULT
0> 10.0.1.1/32 2 17000 17000 N/A xel3 10.44.2.2 LSP_DEFAULT
0> 10.0.1.11/32 4 16000 16000 N/A xel3 10.44.2.2 LSP_DEFAULT
0> 10.0.1.44/32 1 20000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
0> 10.0.1.33/32 6 19000 19000 N/A xel5 10.33.44.1 LSP_DEFAULT
0> 10.44.2.2/32 5 24320 3 N/A xel3 10.44.2.2 LSP_DEFAULT
0> 10.33.44.1/32 7 24321 3 N/A xel5 10.33.44.1 LSP_DEFAULT
P3#show ip ospf database opaque-area self-originate
OSPF Router with ID (10.0.1.44) (Process ID 1 VRF default)

Area-Local Opaque-LSA

LS age: 514

Options: 0x22 (-|=-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)

Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.44
LS Seqg Number: 80000003
Checksum: Oxc6f7
Length: 28

MPLS TE router ID 10.0.1.44

Number of Links : O

(Area 0.0.0.1)

LS age: 583

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)

Opaque Type: 1
Opaque ID: 32

Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID 10.44.2.2
Interface Address
Admin Metric : 1
Maximum bandwidth

10.44.2.1

10000000.00 Kbits/s
Maximum reservable bandwidth
Unreserved Bandwidth

Number of Priority : 8
Priority O 10000000.00 Kbits/s
Priority 2 10000000.00 Kbits/s

Priority 1
Priority 3

10000000.00 Kbits/s

10000000.00 Kbits/s
10000000.00 Kbits/s
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10000000.00 Kbits/s
10000000.00 Kbits/s

Priority 4
Priority 6

Number of Links 1
LS age: 514
Options: 0x22 (-|-IDC|-|=-|-]1E]|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID
Opaque Type: 1
Opaque ID: 36
Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0x79ef
Length: 108

Link connected to Broadcast network
Link ID 10.33.44.2
Interface Address
Admin Metric 1
Maximum bandwidth
Maximum reservable bandwidth
Unreserved Bandwidth

10.33.44.2

10000000.00 Kbits/s

Priority 5
Priority 7

10000000.00 Kbits/s
10000000.00 Kbits/s

)

10000000.00 Kbits/s

Number of Priority 8
Priority O 10000000.00 Kbits/s Priority 1 10000000.00 Kbits/s
Priority 2 10000000.00 Kbits/s Priority 3 10000000.00 Kbits/s
Priority 4 10000000.00 Kbits/s Priority 5 10000000.00 Kbits/s
Priority 6 10000000.00 Kbits/s Priority 7 10000000.00 Kbits/s
Number of Links 1
LS age: 575
Options: 0x22 (-|-IDC|l=|-|-|E|-)
LS Type: Area-Local Opaque-LSA
Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4
Opaque ID: O
Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0xa901
Length: 44
Range Size: 8000
Base-SID: 16000
Algorithm: O
LS age: 575
Options: 0x22 (-|-IDC|-|-|-|E|-)
LS Type: Area-Local Opaque-LSA
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Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 20000

LS age: 575

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10014

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: Ox6le4d

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (- |V|IL|-|-1-1-1-)
MT-ID: O
SID: 24320

LS age: 514

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5476

Length: 52

Link Type: 2
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Link ID: 10.33.44.2
Link Data: 10.33.44.2

Flags: 0x60 (=IVIL|-[-1-I-1-)
MT-ID: O

NBR ID: 10.0.1.33

SID: 24321

P3#show ip ospf database opaque-area
OSPF Router with ID (10.0.1.44) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.1)

LS age: 607

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x20£f3

Length: 28

MPLS TE router ID : 10.0.1.2
Number of Links : O

LS age: 538

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9e38

Length: 28

MPLS TE router ID : 10.0.1.33
Number of Links : O

LS age: 537

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.44
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LS Seqg Number: 80000003
Checksum: Oxc6f7
Length: 28

MPLS TE router ID : 10.0.1.44

Number of Links : 0

LS age: 606

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 32

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 607

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.34 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 34

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x6073

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
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Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 538

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9dd7

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.2
Interface Address : 10.33.44.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 537

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x79ef

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.2
Interface Address : 10.33.44.2
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Admin Metric : 1

Maximum bandwidth : 10000000.00 Kbits/s

Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1
Priority 2 : 10000000.00 Kbits/s Priority 3
Priority 4 : 10000000.00 Kbits/s Priority 5
Priority 6 : 10000000.00 Kbits/s Priority 7

Number of Links : 1

LS age: 838

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0Oxab62e

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 535

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: Oxebc9

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 599

Options: 0x22 (=|-|DC|=|=-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

10000000.
10000000.
10000000.
10000000.

00
00
00
00

Kbits/s
Kbits/s
Kbits/s
Kbits/s
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Advertising Router: 10.0.1.44
LS Seqg Number: 80000001
Checksum: 0xa901

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 533
Options: 0x22 (-|-IDC|-|=-|-]1E]|-)
LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)

Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.2
LS Seqg Number: 80000003
Checksum: 0xb912

Length: 116

Prefix type : Extended Prefix TLV

Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (-IN[-[-]-]-1-1-)
Address Prefix: 10.0.1.1
Flags: 0x40 (-|NP|-|-|-|-|-1-)
MT-ID: O
Algorithm: O
SID: 1000

Prefix type : Extended Prefix TLV

Route Type: 3

Prefix Length: 32
AF: O

Flags: 0xcO (AIN|[-[-]-|-1-1-)
Address Prefix: 10.0.1.2

Flags: 0x40 (-|NP|-=|-|-|-]1-1-)
MT-ID: O

Algorithm: O

SID: 2000

Prefix type : Extended Prefix TLV

Route Type: 3
Prefix Length: 32

AF: O

Flags: 0x40 (-|IN|-|-|-|-1-1-)

Address Prefix: 10.0.1.11
Flags: 0x48 (- |INP|=|-|V]|=|-1]-)
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MT-ID: O
Algorithm: O
SID: 16000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|-=|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (- |NP|-|—-|V|-]|-1-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 535

Options: 0x22 (-|=-IDC|=|=|-|E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=|N|=|=|=-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 599

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
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Prefix Length: 32

AF: O
Flags: 0x40 (-|N|-=|-=|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (= |NP|-|—-|V|-]|-1-)
MT-ID: O
Algorithm: O
SID: 20000

LS age: 599

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10014

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0Ox6led

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O
SID: 24320

LS age: 607

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.31 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10015

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: Oxea3e

Length: 52

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

NBR ID: 10.0.1.44

SID: 24321

LS age: 535
Options: 0x22 (-|-IDC|-|-|-|E|-)
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LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x4bcbH

Length: 48

Link Type: 2
Link ID: 10.33.44.2
Link Data: 10.33.44.1

Flags: 0x60 (—-|VIL|I-|-|-1-1-)
MT-ID: O
SID: 24320

LS age: 537

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5476

Length: 52

Link Type: 2
Link ID: 10.33.44.2
Link Data: 10.33.44.2

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O

NBR ID: 10.0.1.33

SID: 24321

P3#show mpls in-segment-table
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 3
Cross connect ix: 2, in intf: - in label: 18000 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 18000
Nexthop addr: 10.44.2.2 cross connect ix: 2, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.1/32, ILM-ID: 2
Cross connect ix: 1, in intf: - in label: 17000 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 17000
Nexthop addr: 10.44.2.2 cross connect ix: 1, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 4
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Cross connect ix: 3, in intf: - in label: 16000 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 16000
Nexthop addr: 10.44.2.2 cross connect ix: 3, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.44/32, ILM-ID: 1
Cross connect ix: 3, in intf: - in label: 20000 out-segment ix: O
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 3, op code: Pop

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 6
Cross connect ix: 5, in intf: - in label: 19000 out-segment ix: 8
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 8, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 19000
Nexthop addr: 10.33.44.1 cross connect ix: 5, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.44.2.2/32, ILM-ID: 5
Cross connect ix: 4, in intf: - in label: 24320 out-segment ix: 7
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: N/A, Stale: NO, out intf: xel3, out label: 3
Nexthop addr: 10.44.2.2 cross connect ix: 4, op code: Swap

Owner: OSPF-SR, # of pops: 1, fec: 10.33.44.1/32, ILM-ID: 7
Cross connect ix: 6, in intf: - in label: 24321 out-segment ix: 10
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: N/A, Stale: NO, out intf: xelb5, out label: 3
Nexthop addr: 10.33.44.1 cross connect ix: 6, op code: Swap

P3#show mpls out-segment-table
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 16000
Nexthop addr: 10.44.2.2 cross connect ix: 3, op code: Push

Out-segment with ix: 8, owner: OSPF-SR, Stale: NO, out intf: xelb5, out label: 19000
Nexthop addr: 10.33.44.1 cross connect ix: 5, op code: Push

Out-segment with ix: 10, owner: N/A, Stale: NO, out intf: xel5, out label: 3
Nexthop addr: 10.33.44.1 cross connect ix: 6, op code: Push

Out-segment with ix: 7, owner: N/A, Stale: NO, out intf: xel3, out label: 3
Nexthop addr: 10.44.2.2 cross connect ix: 4, op code: Push

Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 18000
Nexthop addr: 10.44.2.2 cross connect ix: 2, op code: Push

Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel3, out label: 17000
Nexthop addr: 10.44.2.2 cross connect ix: 1, op code: Push
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P3#show ip ospf database opaque-area 7.0.0.0

OSPF Router with ID (10.0.1.44) (Process ID 1 VRF default)

Area-Local Opaque-LSA (Area 0.0.0.1)

LS age: 554
Options: 0x22 (-|-|DC|-

[=1=-1E]-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003
Checksum: 0xb912
Length: 116

Prefix type : Extended Prefix TLV

Route Type: 3
Prefix Length: 32

=l=1=1-)

=I=1=1=1-)

AF: O
Flags: 0x40 (-|IN|-|-|
Address Prefix: 10.0.1.1
Flags: 0x40 (-|NP|-|
MT-ID: O
Algorithm: O
SID: 1000

Prefix type : Extended Prefix TLV

Route Type: 3

Prefix Length: 32

AF: O

Flags: 0xc0 (A|N|-|-|

Address Prefix: 10.0.
Flags: 0x40 (-|NP|-|
MT-ID: O
Algorithm: O
SID: 2000

=l=1=1-)

1.2

=I=1=1=1-)

Prefix type : Extended Prefix TLV

Route Type: 3
Prefix Length: 32

AF: O

Flags: 0x40 (-IN|-[-|-]-1-]-)

Address Prefix: 10.0.1.11
Flags: 0x48 (=|NP|-=|—=|V|=|-1]-)

MT-ID: O
Algorithm: O
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SID: 16000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 556

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (- |INP|=|-|V]=|-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 620

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x6514

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1

Prefix Length: 32

AF: O
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Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)
MT-ID: O

Algorithm: O

SID: 20000

P3#show ip ospf segment-routing capability

OSPF process 1:

Advertisement Router Capability :10.0.1.2
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count :1

SID's Range :16000 - 23999
Advertisement Router Capability :10.0.1.33
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range :16000 - 23999
Advertisement Router Capability :10.0.1.44
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range :16000 - 23999

Area 0.0.0.1
Instance 0

Prefix:10.0.1.44/32
Origin Adv-Router:10.0.1.44
Route-Type:1

P3#show ip ospf database
OSPF Router with ID (10.0.1.44) (Process ID 1 VRF default)
Router Link States (Area 0.0.0.1)

Link ID ADV Router Age Seq# CkSum Link count
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10.0.1.2 10.0.1.2 739 0x80000004 0Oxbed2 1
10.0.1.33 10.0.1.33 665 0x80000004 0x8eba 2
10.0.1.44 10.0.1.44 669 0x80000006 0x42fe 3
Net Link States (Area 0.0.0.1)
Link ID ADV Router Age Seq# CkSum
10.33.44.2 10.0.1.44 669 0x80000001 Ox6ddb
10.44.2.2 10.0.1.2 739 0x80000001 0Oxaal7
Summary Link States (Area 0.0.0.1)
Link ID ADV Router Age Seq# CkSum Route
10.0.1.1 10.0.1.2 970 0x80000001 0x9889 10.0.1.1/32
10.0.1.2 10.0.1.2 970 0x80000001 0x849d 10.0.1.2/32
10.0.1.11 10.0.1.2 970 0x80000001 0x3ed8 10.0.1.11/32
10.1.1.0 10.0.1.2 970 0x80000001 0Ox7aab 10.1.1.0/30
10.11.1.0 10.0.1.2 970 0x80000001 0x0cOf 10.11.1.0/30
Area-Local Opaque-LSA (Area 0.0.0.1)
Link ID ADV Router Age Seg# CkSum Opaque ID
1.0.0.1 10.0.1.2 737 0x80000002 0x20f3 1
1.0.0.1 10.0.1.33 668 0x80000001 0x9%e38 1
1.0.0.1 10.0.1.44 667 0x80000003 Oxc6f7 1
1.0.0.32 10.0.1.44 736 0x80000001 0x5953 32
1.0.0.34 10.0.1.2 737 0x80000001 0x6073 34
1.0.0.36 10.0.1.33 668 0x80000001 0x9dd7 36
1.0.0.36 10.0.1.44 667 0x80000001 0x79ef 36
4.0.0.0 10.0.1.2 968 0x80000001 Oxa6bZe O
4.0.0.0 10.0.1.33 665 0x80000001 Oxebc9 O
4.0.0.0 10.0.1.44 729 0x80000001 0xa901 O
7.0.0.0 10.0.1.2 663 0x80000003 0xb912 O
7.0.0.0 10.0.1.33 665 0x80000001 0x1b60 O
7.0.0.0 10.0.1.44 729 0x80000001 0x6514 O
8.0.39.30 10.0.1.44 729 0x80000001 Ox6le4d4 10014
8.0.39.31 10.0.1.2 737 0x80000001 Oxea3e 10015
8.0.39.32 10.0.1.33 665 0x80000001 Ox4bc5 10016
8.0.39.32 10.0.1.44 667 0x80000001 0x5476 10016
PE2 in Area 1
PE2#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FIN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.1/32 2 0 Yes LSP_DEFAULT 17000 xelb No 10.33.44.2
o> 10.0.1.2/32 3 0 Yes LSP_DEFAULT 18000 xelb No 10.33.44.2
o> 10.0.1.11/32 4 0 Yes LSP_DEFAULT 16000 xelb No 10.33.44.2
0> 10.0.1.44/32 1 0 Yes  LSP_DEFAULT 20000 xel5 No 10.33.44.2
PE2#show mpls ftn-table

© 2025 IP Infusion Inc. Proprietary

288



Configuring OSPF Inter-Area Segment Routing

Primary FTN entry with FEC: 10.0.1.1/32, id: 2, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 17000
Nexthop addr: 10.33.44.2 cross connect ix: 2, op code: Push
Primary FTN entry with FEC: 10.0.1.2/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 18000
Nexthop addr: 10.33.44.2 cross connect ix: 3, op code: Push
Primary FTN entry with FEC: 10.0.1.11/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 16000
Nexthop addr: 10.33.44.2 cross connect ix: 4, op code: Push
Primary FTN entry with FEC: 10.0.1.44/32, id: 1, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 20000
Nexthop addr: 10.33.44.2 cross connect ix: 1, op code: Push
PE2#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B - BGP , K- CLI , V - LDP_VC, I - IGP SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown
Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
0> 10.0.1.33/32 1 19000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
o> 10.0.1.1/32 3 17000 17000 N/A xel5 10.33.44.2 LSPiDEFAULT
0> 10.0.1.11/32 5 16000 16000 N/A xel5 10.33.44.2 LSP_DEFAULT
o> 10.0.1.2/32 4 18000 18000 N/A xel5 10.33.44.2 LSP:DEFAULT
0> 10.0.1.44/32 2 20000 20000 N/A xel5 10.33.44.2 LSP_DEFAULT
o> 10.33.44.2/32 6 24320 3 N/A xel5 10.33.44.2 LSP:DEFAULT

PE2#show mpls in-segment-table
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.33/32, ILM-ID: 1
Cross connect ix: 1, in intf: - in label: 19000 out-segment ix: O
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 0, owner: CLI, Stale: NO, out intf: N/A, out label: N/A
Nexthop addr: 127.0.0.1 cross connect ix: 1, op code: Pop

Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.1/32, ILM-ID: 3
Cross connect ix: 2, in intf: - in label: 17000 out-segment ix: 3
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel5, out label:
Nexthop addr: 10.33.44.2 cross connect ix: 2, op code: Swap

17000
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Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.11/32, ILM-ID: 5
Cross connect ix: 4, in intf: - in label: 16000 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up

Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 16000
Nexthop addr: 10.33.44.2 cross connect ix: 4, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.2/32, ILM-ID: 4
Cross connect ix: 3, in intf: - in label: 18000 out-segment ix: 5
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 18000
Nexthop addr: 10.33.44.2 cross connect ix: 3, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.0.1.44/32, ILM-ID: 2
Cross connect ix: 1, in intf: - in label: 20000 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 20000
Nexthop addr: 10.33.44.2 cross connect ix: 1, op code: Swap
Owner: OSPF-SR, # of pops: 1, fec: 10.33.44.2/32, ILM-ID: 6
Cross connect ix: 5, in intf: - in label: 24320 out-segment ix: 9
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: N/A, Stale: NO, out intf: xel5, out label: 3
Nexthop addr: 10.33.44.2 cross connect ix: 5, op code: Swap
PE2#show mpls out-segment-table
Out-segment with ix: 3, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 17000
Nexthop addr: 10.33.44.2 cross connect ix: 2, op code: Push
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 16000
Nexthop addr: 10.33.44.2 cross connect ix: 4, op code: Push
Out-segment with ix: 9, owner: N/A, Stale: NO, out intf: xel5, out label: 3
Nexthop addr: 10.33.44.2 cross connect ix: 5, op code: Push
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 20000
Nexthop addr: 10.33.44.2 cross connect ix: 1, op code: Push
Out-segment with ix: 5, owner: OSPF-SR, Stale: NO, out intf: xel5, out label: 18000
Nexthop addr: 10.33.44.2 cross connect ix: 3, op code: Push
PE2#show ip ospf database opaque-area self-originate
OSPF Router with ID (10.0.1.33) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.1)
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LS age: 617

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9e38

Length: 28

MPLS TE router ID : 10.0.1.33

Number of Links : O

LS age: 617

Options: 0x22 (-|=-IDC|=|=|-|E]|-)

LS Type: Area-Local Opague-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9dd7

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.2
Interface Address : 10.33.44.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority O : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 614

Options: 0x22 (=|-|DC|=|-|1-1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: Oxebc9
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Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 614

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44

Prefix type : Extended Prefix TLV
Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (=|NP|-|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 614

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0Ox4bcb

Length: 48

Link Type: 2
Link ID: 10.33.44.2
Link Data: 10.33.44.1

Flags: 0x60 (-|VIL[-|-]-1-1-)
MT-ID: O
SID: 24320

PE2#show ip ospf database opaque-area
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OSPF Router with ID (10.0.1.33) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.1)

LS age: 694

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.2

LS Seqg Number: 80000002

Checksum: 0x20£3

Length: 28

MPLS TE router ID : 10.0.1.2
Number of Links : 0

LS age: 623

Options: 0x22 (-|-IDC|=|-|-|E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9e38

Length: 28

MPLS TE router ID : 10.0.1.33
Number of Links : 0

LS age: 624

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.1 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 1

Advertising Router: 10.0.1.44

LS Seqg Number: 80000003

Checksum: Oxc6f7

Length: 28

MPLS TE router ID : 10.0.1.44

Number of Links : O
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LS age: 693

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.32 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 32

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5953

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 694

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.34 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 34

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0x6073

Length: 108

Link connected to Broadcast network
Link ID : 10.44.2.2
Interface Address : 10.44.2.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s
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Number of Links : 1

LS age: 623

Options: 0x22 (-|-IDC|l=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x9dd7

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.2
Interface Address : 10.33.44.1
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s

Number of Links : 1

LS age: 624

Options: 0x22 (-|-IDC|-|=-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 1.0.0.36 (Area-Local Opaque-Type/ID)
Opaque Type: 1

Opaque ID: 36

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x79ef

Length: 108

Link connected to Broadcast network
Link ID : 10.33.44.2
Interface Address : 10.33.44.2
Admin Metric : 1
Maximum bandwidth : 10000000.00 Kbits/s
Maximum reservable bandwidth : 10000000.00 Kbits/s
Unreserved Bandwidth

Number of Priority : 8

Priority 0 : 10000000.00 Kbits/s Priority 1 : 10000000.00 Kbits/s
Priority 2 : 10000000.00 Kbits/s Priority 3 : 10000000.00 Kbits/s
Priority 4 : 10000000.00 Kbits/s Priority 5 : 10000000.00 Kbits/s
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Priority 6 : 10000000.00 Kbits/s Priority 7 : 10000000.00 Kbits/s
Number of Links : 1

LS age: 925

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: Oxab6le

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 620

Options: 0x22 (-|-IDC|=|-|-|E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: Oxebc9

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O

LS age: 685

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opagque-LSA

Link State ID: 4.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 4

Opaque ID: O

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0xa901

Length: 44

Range Size: 8000
Base-SID: 16000
Algorithm: O
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LS age: 620
Options: 0x22 (-|-IDC|l=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7

Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.2
LS Seqg Number: 80000003
Checksum: 0xb912

Length: 116

Prefix type

Route Type: 3
Prefix Length:
AF: O
Flags:

32

0x40
Address Prefix:
Flags: 0x40 (-|NP|-|
MT-ID: O

Algorithm: O

SID: 1000

(=IN|=1-]

Prefix type
Route Type: 3
Prefix Length:
AF: O
Flags: 0xcO
Address Prefix:

Flags: 0x40 (-|NP|-|

MT-ID: O

Algorithm: O

SID: 2000

32

(AIN|=]-]

Prefix type
Route Type: 3
Prefix Length:
AF: O
Flags: 0x40
Address Prefix:
Flags: 0x48
MT-ID: O
Algorithm: O
SID: 16000

32

(=IN|=]-]

Prefix type
Route Type: 3
Prefix Length:
AF: O

32

Extended Prefix TLV

=l=1=1-)
10.0.1.1
=I=1=1=1-)

Extended Prefix TLV

=l=1=1-)
10.0.1.2
=I=1=1=1-)

Extended Prefix TLV

=l=1=1-)
10.0.1.11
(=INP|=|=|V]=]=1]-)

Extended Prefix TLV
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Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (—-|NP|=|-|V]|=|=1]-)

MT-ID: O
Algorithm: O
SID: 19000

LS age: 620

Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001
Checksum: 0x1b60
Length: 44

Prefix type : Extended Prefix TLV

Route Type: 1

Prefix Length: 32

AF: O

Flags: 0x40 (-|N|-|-|

=l=1=1-)

Address Prefix: 10.0.1.33
Flags: 0x48 (=|NP|-|—=|V|=|-1]-)

MT-ID: O
Algorithm: O
SID: 19000

LS age: 685

Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

Advertising Router: 10.
LS Seqg Number: 80000001

Checksum: 0x6514
Length: 44

(Area-Local Opaque-Type/ID)

0.1.44

Prefix type : Extended Prefix TLV

Route Type: 1
Prefix Length: 32
AF: O

Flags: 0x40 (=IN|-|=|-I-I-1-)

Address Prefix: 10.0.

1.44

Flags: 0x48 (- |NP|-|—-|VI-]|-1-)

MT-ID: O
Algorithm: O
SID: 20000
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LS age: 685

Options: 0x22 (-|-IDC|=|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.30 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10014

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: Ox6le4

Length: 48

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.1

Flags: 0x60 (=|V|L|-[-|-|-]-)
MT-ID: O
SID: 24320

LS age: 694

Options: 0x22 (-|-IDC|=|-|-|E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.31 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10015

Advertising Router: 10.0.1.2

LS Seqg Number: 80000001

Checksum: 0Oxea3e

Length: 52

Link Type: 2
Link ID: 10.44.2.2
Link Data: 10.44.2.2

Flags: 0x60 (- |V|IL|-|-1-1-1-)
MT-ID: O

NBR ID: 10.0.1.44

SID: 24321

LS age: 620

Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0Ox4bcb

Length: 48
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Link Type: 2
Link ID: 10.33.44.2
Link Data: 10.33.44.1

Flags: 0x60 (- |V|L|-|-1-1-1-)
MT-ID: O
SID: 24320

LS age: 624

Options: 0x22 (=|-|DC|=|-|-]1E|-)

LS Type: Area-Local Opague-LSA

Link State ID: 8.0.39.32 (Area-Local Opaque-Type/ID)
Opaque Type: 8

Opaque ID: 10016

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001

Checksum: 0x5476

Length: 52

Link Type: 2
Link ID: 10.33.44.2
Link Data: 10.33.44.2

Flags: 0x60 (—-|VILI-|-|-1-1-)
MT-ID: O

NBR ID: 10.0.1.33

SID: 24321

PE2#show ip ospf database opaque-area 7.0.0.0
OSPF Router with ID (10.0.1.33) (Process ID 1 VRF default)
Area-Local Opaque-LSA (Area 0.0.0.1)

LS age: 640

Options: 0x22 (-|-IDC|-|-|-|E|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.2

LS Seqg Number: 80000003

Checksum: 0xb912

Length: 116

Prefix type : Extended Prefix TLV
Route Type: 3

Prefix Length: 32

AF: O
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Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.1

Flags: 0x40 (=|NP|-=|-|=-|-]1-1-)
MT-ID: O

Algorithm: O

SID: 1000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32
AF: O
Flags: 0xcO (A|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.2
Flags: 0x40 (=|NP|-=|-|=-|=-]-1-)
MT-ID: O
Algorithm: O
SID: 2000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|-|=|-I-I-1-)
Address Prefix: 10.0.1.11
Flags: 0x48 (=|NP|-|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 16000

Prefix type : Extended Prefix TLV
Route Type: 3
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|=|=|=I=1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (=|NP|-|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 19000
LS age: 640
Options: 0x22 (-|-IDC|-|-|-]1E]|-)

LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0 (Area-Local Opaque-Type/ID)
Opaque Type: 7

Opaque ID: O

Advertising Router: 10.0.1.33

LS Seqg Number: 80000001

Checksum: 0x1b60

Length: 44
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Prefix type : Extended Prefix TLV

Route Type: 1
Prefix Length: 32

AF: 0
Flags: 0x40 (-|IN|-|-|-|-1-1-)
Address Prefix: 10.0.1.33
Flags: 0x48 (- |INP|-|-|V]|=|=-1]-)
MT-ID: O
Algorithm: O
SID: 19000

LS age: 705

Options: 0x22 (-|-IDC|=|-|-|E|-)
LS Type: Area-Local Opaque-LSA

Link State ID: 7.0.0.0
Opaque Type: 7
Opaque ID: O

(Area-Local Opaque-Type/ID)

Advertising Router: 10.0.1.44

LS Seqg Number: 80000001
Checksum: 0x6514
Length: 44

Prefix type : Extended Prefix TLV

Route Type: 1
Prefix Length: 32

AF: O
Flags: 0x40 (=IN|=|=|=I=1-1-)
Address Prefix: 10.0.1.44
Flags: 0x48 (=|NP|-|—=|V|=|-1]-)
MT-ID: O
Algorithm: O
SID: 20000

PE2#show ip ospf segment-routing capability

OSPF process 1:

Advertisement Router Capability :10.0.1.2
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range

Advertisement Router Capability :10.0.1.33
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01
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SID's Range

:16000 - 23999

Advertisement Router Capability :10.0.1.44
Algorithm :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count 01

SID's Range

Area 0.0.0.1

Instance 0

Prefix:10.0.1.33/32
Origin Adv-Router:10.0.1.33

Route-Type:1

PE2#show ip ospf database

Link ID

10.0.1.2
10.0.1.33
10.0.1.44

Link ID
10.33.44.2
10.44.2.2

Link ID
10.0.1.
10.0.1.2
10.0.1.11
10.1.1.0
10.11.1.0

Link ID
1.0.0.1

OSPF Router with ID (10.0.1.33) (Process ID 1 VRF default)

Router Link States (Area 0.0.0.1)

ADV Router Age Seq# CkSum Link count
10.0.1.2 740 0x80000004 0Ox5e42 1
10.0.1.33 664 0x80000004 0x8eba 2
10.0.1.44 670 0x80000006 0Ox42fe 3

Net Link States (Area 0.0.0.1)

ADV Router Age Seqg# CkSum
10.0.1.44 670 0x80000001 0Ox6ddb
10.0.1.2 740 0x80000001 Oxaal7

Summary Link States (Area 0.0.0.1)

ADV Router Age Seqg# CkSum Route

10.0.1.2 971 0x80000001 0x9889 10.0.1.1/32
10.0.1.2 971 0x80000001 0x849d 10.0.1.2/32
10.0.1.2 971 0x80000001 0Ox3ed8 10.0.1.11/32
10.0.1.2 971 0x80000001 0Ox7aab 10.1.1.0/30
10.0.1.2 971 0x80000001 0x0cOf 10.11.1.0/30

Area-Local Opaque-LSA (Area 0.0.0.1)

ADV Router Age Seg# CkSum Opaque ID
10.0.1.2 738 0x80000002 0x20f3 1
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cHAPTER8 Configuring OSPF SR Mapping Server with LDP

This chapter shows how to configure OSPF segment routing mapping server to work with LDP.

A segment routing mapping server allocates Segment Identifiers (SIDs) for prefixes and ranges of prefixes in an OSPF
segment routing domain.

LDP can advertise SIDs for destinations in the LDP part of the network that does not support segment routing. These
segments are converted to MPLS labels and installed in the FTN/ILM and forwarding tables.

OSPF uses OSPF TLVs to advertise any additional attributes associated with a prefix by adding new TLVs or sub-TLVs
to the existing OSPF TLVs.

Note: Configure PE1 and PE2 router as a OSPF Segment routing, P1 and P2 router as a segment routing mapping
server and PE3 and PE4 as a OSPF with LDP.

Topology

SRMS

SR Domain LDP Domain PE3

xe15

xe15

- xel3

Figure 8-6: ISIS Segment routing with mapping server and LDP
In Figure 8-6:
* PE1 and PE2 are in a OSPF segment routing domain.
+ P1 and P2 configured as mapping servers.
+ PES3 and PE4 are in OSPF with LDP domain.
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PE1

PEl#configure terminal

Enter configure mode.

PEl (config) #interface lo

Enter interface mode.

PEl (config-if)#ip address 10.0.1.11/32
secondary

Configure the IP address of the interface

PEl (config-if) #prefix-sid index 500 no-
php

Configure prefix SID absolute value.

PEl (config-if) #exit

Exit interface mode.

PEl (config) #interface xe2

Enter interface mode.

PEl (config-if) #ip address 10.11.1.1/30

Configure the IP address of the interface.

PEl (config-if) #label-switching

Enable label switching.

PEl (config-if) #exit

Exit interface mode.

Enter interface mode.

PE1l (config-if) #ip address 10.11.2.1/30

Configure the IP address of the interface.

PEl (config-if) #label-switching

Enable label switching.

PE1 (config-if) #exit

Exit interface mode.

PEl (config) #interface xeb

Enter interface mode.

(
(
(
(
(
PEl (config) #interface xed
(
(
(
(
(

PEl (config-if) #ip address 10.11.22.1/
30

Configure the IP address of the interface.

PEl (config-if) #label-switching

Enable label switching.

PEl (config-if) #exit

Exit interface mode.

Enter OSPF router mode for process ID 1.

(
(
PEl (config) #router ospf 1
PE1l (config-router) #router-id 10.0.1.11

Set the router id.

PEl (config-router)# network 10.0.1.11/
32 area 0.0.0.0

Advertise the lo interface in OSPF area 0..

PE1l (config-router)# network 10.11.1.0/
30 area 0.0.0.0

Advertise the lo interface in OSPF area 0.

PEl (config-router)# network 10.11.2.0/
30 area 0.0.0.0

Advertise the xe4 interface in OSPF area 0.

PE1l (config-router)# network
10.11.22.0/30 area 0.0.0.0

Advertise the xe6 interface in OSPF area 0.

PEl (config-router)# ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range (16000-23999)

PEl (config-router) #segment-routing
mpls

Enable segment routing under router process.

PEl (config-router) #exit

Exit router mode.

PE1l (config) #commit

Commit the candidate configuration to the running configuration.
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PE2

PE2#configure terminal

Enter configure mode.

PE2 (config) #interface lo

Enter interface mode.

PE2 (config-if)#ip address 10.0.1.22/32
secondary

Configure the IP address of the interface.

PE2 (config-if) #prefix-sid index 1000
no-php

Configure prefix SID absolute value.

PE2 (config-if) #exit

Exit interface mode.

PE2 (config) #interface xe6

Enter interface mode.

PE2 (config-if)#ip address 10.11.22.2/
30

Configure the IP address of the interface.

PE2 (config-if) #label-switching

Enable label switching.

PE2 (config-if) #exit

Exit interface mode.

PE2 (config) #interface xe7

Enter interface mode.

PE2 (config-if) #ip address 10.22.1.1/30

Configure the IP address of the interface.

PE2 (config-if) #label-switching

Enable label switching.

Exit interface mode.

PE2 (config) #interface xelO

Enter interface mode.

PE2 (config-if) #ip address 10.22.2.1/30

Configure the IP address of the interface.

PE2 (config-if) #label-switching

Enable label switching.

PE2 (config-if) #exit

Exit interface mode.

(
(
(
(
(
PE2 (config-if) #exit
(
(
(
(
(

PE2 (config) #router ospf 1

Enter OSPF router mode for process ID 1.

PE2 (config-router)# router-id
10.0.1.22

Advertise the router-id.

PE2 (config-router)# network 10.0.1.22/
32 area 0.0.0.0

Advertise the lo interface in OSPF area 0

PE2 (config-router) #network 10.11.22.0/
30 area 0.0.0.0

Advertise the xe6 interface in OSPF area 0

PE2 (config-router)# network 10.22.1.0/
30 area 0.0.0.0

Advertise the xe7 interface in OSPF area 0

PE2 (config-router)# network 10.22.2.0/
30 area 0.0.0.0

Advertise the xe10 interface in OSPF area 0

PE2 (config-router)# ospf segment-
routing global block 16000 23999

Advertise segment routing global block range(16000-23999).

PE2 (config-router) #segment-routing
mpls

Enable segment routing under router process.

PE2 (config-router) fexit

Exit router mode.

PE2 (config) #commit

Commit the candidate configuration to the running configuration.
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P1

Pl#configure terminal

Enter configure mode.

Pl (config) #interface 1lo

Enter interface mode.

Pl (config-if)#ip address 10.0.1.1/32
secondary

Configure the IP address of the interface.

Pl (config-if) #prefix-sid index 2000 no-
php

Configure prefix SID absolute value.

Pl (config-if) #exit

Exit interface mode.

config) #interface xe2

Enter interface mode.

config-if)#ip address 10.11.1.2/30

Configure the IP address of the interface.

config-if) #label-switching

Enable label switching.

config-if) #fexit

Exit interface mode.

config) #interface xe7

Enter interface mode.

config-if)#ip address 10.22.1.2/30

Configure the IP address of the interface.

config-if)#label-switching

Enable label switching.

config-if) #exit

Exit interface mode.

config) #interface xell

Enter interface mode.

config-if)#ip address 10.1.1.1/30

Configure the IP address of the interface.

Enable label switching.

config-if) #exit

Exit interface mode.

config) #interface xel7

Enter interface mode.

config-if)#ip address 10.33.1.2/30

Configure the IP address of the interface.

Enable label switching.

config-if) #enable-1dp ipv4

)

config-if) #label-switching
)
)

config-if) #exit

Exit interface mode.

config) #router ospf 1

Set the routing process ID

config-router)# router-id 10.0.1.1

Advertise the router-id

config-router)# network 10.0.1.1/32

P1(
P1(
P1 (
P1(
P1(
P1 (
P1(
P1(
P1 (
P1(
Pl (config-if) #label-switching
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
P1(
area 0.0.0.0

Advertise the lo interface in OSPF area 0

Pl (config-router)# network 10.1.1.0/30
area 0.0.0.0

Advertise the xe12 interface in OSPF area 0

Pl (config-router)# network 10.11.1.0/
30 area 0.0.0.0

Advertise the xe2 interface in OSPF area 0

Pl (config-router)# network 10.22.1.0/
30 area 0.0.0.0

Advertise the xe7 interface in OSPF area 0

P1 (config-router)# network 10.33.1.0/
30 area 0.0.0.0

Advertise the xe17 interface in OSPF area 0

Pl (config-router) # ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range(16000-23999).

Pl (config-router) #segment-routing mpls

Enable segment routing under router process.

Pl (config-router) #segment-routing
prefix-sid-map advertise-local

Enable segment routing prefix-sid-map advertise-local under router
process.
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Pl (config-router) ffexit

Exit router mode.

Pl (config) #segment-routing

Enter segment routing configuration mode

Enter mapping server mode.

(
Pl (config-sr)# mapping-server
(

Pl (config-sr-ms) #srms preference 200

Configure segment routing mapping server preference value.

Pl (config-sr-ms) #fprefix-sid-map
address-family ipv4

Enter prefix-SID mapping configuration mode.

Pl (config-sr-ms-map-af4)# 10.0.1.33/32
4000 range 1

Configure mapping server entry for assigning s-ids to prefixes.

Pl (config-sr-ms-map-af4)# 10.0.1.44/32
5000 range 1

Configure mapping server entry for assigning s-ids to prefixes.

Pl (config-sr-ms-map-af4) #end

Exit to privileged mode.

Pl#configure terminal

Enter configure mode.

Pl (config) #router 1ldp

Enter router Idp mode.

Pl (config-router) #fexit

Exit router mode.

Pl#configure terminal

Enter configure mode.

Pl (config) # mpls lsp-stitching

Enable mpls Isp stitching on global mode.

Pl (config-router) #fexit

Exit router mode.

Pl (config) #commit

Commit the candidate configuration to the running configuration.

P2

P2#configure terminal

Enter configure mode.

P2 (config) #router 1ldp

Enter router Idp mode.

P2 (config-router) #exit

Exit router mode.

P2#configure terminal

Enter configure mode.

config)# mpls lsp-stitching

Enable mpls Isp stitching on global mode.

Exit router mode.

P2 (
P2 (config-router) #exit
P2 (

config) #interface 1lo

Enter interface mode.

P2 (config-if)#ip address 10.0.1.2/32
secondary

Configure the IP address of the interface.

P2 (config-if)# prefix-sid index 3000
no-php

Configure Prefix SID value.

config-if) #fexit

Exit interface mode.

config) #interface xed

Enter interface mode.

config-if) #ip address 10.11.2.2/30

Configure the IP address of the interface.

config-if)#label-switching

Enable label switching.

Exit interface mode.

config) #interface xell

Enter interface mode.

config-if)#ip address 10.22.2.2/30

Configure the IP address of the interface.

config-if) #label-switching

Enable label switching.

P2 (
P2 (
P2 (
P2 (
P2 (config-if) #exit
P2 (
P2 (
P2 (
R4 (

config-if) #fexit

Exit interface mode.
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config) #interface xell

Enter interface mode.

config-if) #ip address 10.1.1.2/30

Configure the IP address of the interface.

config-if)#label-switching

Enable label switching.

config-if) #exit

Exit interface mode.

config) #interface xel3

Enter interface mode.

config-if)#ip address 10.44.2.2/30

Configure the IP address of the interface.

Enable label switching.

config-if) # enable-1dp ipv4

Enable Idp ipv4 under interface.

config-if) #exit

Exit interface mode.

config) #router ospf 1

Set the routing process ID .

config-router)# router-id 10.0.1.2

Advertise the router-id.

P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2

config-router)# network 10.0.1.2/32

(

(

(

(

(

( )
(config-if)#label-switching
( )
( )
(

(

(

ea 0.0.0.0

ar

Advertise the xe17 interface in OSPF area 0.

P2 (config-router) # network 10.1.1.0/30

area 0.0.0.0

Advertise the xe11 interface in OSPF area 0.

P2 (config-router)# network 10.11.2.0/

30 area 0.0.0.0

Advertise the xe4 interface in OSPF area 0.

P2 (config-router) # network 10.22.2.0/

30 area 0.0.0.0

Advertise the xe10 interface in OSPF area 0.

P2 (config-router) # network 10.44.2.0/

30 area 0.0.0.0

Advertise the xe13 interface in OSPF area 0.

P2 (config-router) # ospf segment-
routing global block 16000 23999

Advertise the segment routing global block range(16000-23999).

P2 (config-router) #segment-routing mpls

Enable segment routing under router process.

P2 (config-router)# segment-routing
prefix-sid-map advertise-local

Enable segment routing prefix-sid-map advertise-local under router
process.

config-router) #fexit

Exit router mode.

Enter segment routing configuration mode

config-sr) # mapping-server

Enter mapping server mode.

P2 (
P2 (config) #segment-routing
P2 (
P2 (

config-sr-ms) #srms preference 100

Configure segment routing mapping server preference value.

P2 (config-sr-ms) #fprefix-sid-map
address-family ipv4

Enter prefix-SID mapping configuration mode.

P2 (config-sr-ms-map-af4)# 10.0.1.33/32
1111 range 1

Configure mapping server entry for assigning s-ids to prefixes.

P2 (config-sr-ms-map-af4)# 10.0.1.44/32
2222 range 1

Configure mapping server entry for assigning s-ids to prefixes.

P2 (config-sr-ms-map-af4) #end

Exit to privileged mode.

P2#configure terminal

Enter configure mode

P2 (config) #router 1ldp

Enter router [dp mode.

P2 (config-router) #fexit

Exit router mode.

P2#configure terminal

Enter configure mode.

P2 (config) # mpls lsp-stitching

Enable mpls Isp stitching on global mode.

P2 (config-router) #fexit

Exit router mode

P2 (config) #fcommit

Commit the candidate configuration to the running configuration.
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PE3

PE3#configure terminal

Enter configure mode.

PE3 (config) #interface 1lo

Enter interface mode.

PE3 (config-if)#ip address 10.0.1.33/32
secondary

Configure the IP address of the interface.

PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #router 1ldp

Enter router [dp mode.

Exit router mode.

PE3 (config) #interface xelb

Enter interface mode.

(
(
PE3 (config-router) #exit
(
(

PE3 (config-if) #ip address 10.33.44.1/
30

Configure the IP address of the interface.

PE3 (config-if) #label-switching

Enable label switching.

PE3 (config-if) #enable-1dp ipv4

Enable LDP ipv4 in interface.

PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #interface xel”

Enter interface mode.

PE3 (config-if) #ip address 10.33.1.1/30

Configure the IP address of the interface.

PE3 (config-if)#label-switching

Enable label switching.

PE3 (config-if) #enable-1dp ipv4

Enable LDP ipv4 in interface.

PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #router ospf 1

Set the routing process ID

(
(
(
(
(
(
(
(
(
(

PE3 (config-router) #router-id 10.0.1.33

Advertise the router-id

PE3 (config-router) #network 10.0.1.33/
32 area 0.0.0.0

Advertise the lo interface in OSPF area 0.

PE3 (config-router) #network 10.33.1.0/
30 area 0.0.0.0

Advertise the xe10 interface in OSPF area 0.

PE3 (config-router)# network
10.33.44.0/30 area 0.0.0.0

Advertise the xe15 interface in OSPF area 0.

PE3 (config-router) fexit

Exit router mode.

PE3 (config) #commit

Commit the candidate configuration to the running configuration.

PE4

PE4#configure terminal

Enter configure mode.

PE4 (config) #interface lo

Enter interface mode.

PE4 (config-if)#ip address 10.0.1.44/32
secondary

Configure the IP address of the interface.

PE4 (config-if) #exit

Exit interface mode.

PE4 (config) #router 1ldp

Enter router Idp mode.

PE4 (config-if) #exit

Exit interface mode.
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PE4 (config) #interface xel3

Enter interface mode.

PE4 (config-if) #ip address 10.44.2.1/30

Configure the IP address of the interface.

PE4 (config-if) #label-switching

Enable label switching.

Enable LDP ipv4 in interface

)
)
)
)

PE4 (config-if) #exit

Exit interface mode.

PE4 (config) #interface xelb

Enter interface mode.

(
(
(
PE4 (config-if) #enable-1dp ipv4
(
(
(

PE4 (config-if)#ip address 10.33.44.2/
30

Configure the IP address of the interface.

PE4 (config-if) #label-switching

Enable label switching.

PE4 (config-if) #enable-1dp ipv4

Enable LDP ipv4 in interface

Exit interface mode.

PE4 (config) #router ospf 1

Set the routing process ID

(
(
PE4 (config-if) #exit
(
(

PE4 (config-router) #router—-id 10.0.1.44

Advertise the router-id

PE4 (config-router) #network 10.0.1.44/
32 area 0.0.0.0

Advertise the lo interface in OSPF area 0.

PE4 (config-router) #network 10.33.44.0/
30 area 0.0.0.0

Advertise the xe15 interface in OSPF area 0.

PE4 (config-router)# network 10.44.2.0/
30 area 0.0.0.0

Advertise the xe13 interface in OSPF area 0.

PE4 (config-router) #exit

Exit router mode.

PE4 (config) #commit

Commit the candidate configuration to the running configuration.

Validation 1

Verify OSPF neighbor adjacency between routers.

PEl#show ip ospf neighbor

Total number of full neighbors: 3
OSPF process 1 VRF (default):

Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.1 1 Full/Backup 00:00:33 10.11.1.2 xe2 0
10.0.1.2 1 Full/Backup 00:00:29 10.11.2.2 xed 0
10.0.1.22 1 Full/Backup 00:00:35 10.11.22.2 xeb 0
PE2#show ip ospf neighbor

Total number of full neighbors: 3

OSPF process 1 VRF (default):

Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.11 1 Full/DR 00:00:31 10.11.22.1 xeb6 0
10.0.1.1 1 Full/Backup 00:00:37 10.22.1.2 xe7 0
10.0.1.2 1 Full/Backup 00:00:32 10.22.2.2 xel0 0

Pl#show ip ospf neighbor

Total number of full neighbors: 4
OSPF process 1 VRF (default):
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Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.2 1 Full/Backup 00:00:33 10.1.1.2 xell 0
10.0.1.11 1 Full/DR 00:00:31 10.11.1.1 xe2 0
10.0.1.22 1 Full/DR 00:00:40 10.22.1.1 xe7 0
10.0.1.33 1 Full/Backup 00:00:35 10.33.1.1 xel?7 0
P2#show ip ospf neighbor
Total number of full neighbors: 4
OSPF process 1 VRF (default):
Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.1 1 Full/DR 00:00:34 10.1.1.1 xell 0
10.0.1.11 1 Full/DR 00:00:32 10.11.2.1 xe4 0
10.0.1.22 1 Full/DR 00:00:35 10.22.2.1 xel0 0
10.0.1.44 1 Full/Backup 00:00:38 10.44.2.1 xel3 0
PE3#show ip ospf neighbor
Total number of full neighbors: 2
OSPF process 1 VRF (default):
Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.1 1 Full/DR 00:00:30 10.33.1.2 xel?7 0
10.0.1.44 1 Full/DR 00:00:36 10.33.44.2 xelb 0
PE4#show ip ospf neighbor
Total number of full neighbors: 2
OSPF process 1 VRF (default):
Neighbor ID Pri State Dead Time Address Interface Instance ID
10.0.1.33 1 Full/Backup 00:00:40 10.33.44.1 xelb 0
10.0.1.2 1 Full/DR 00:00:32 10.44.2.2 xel3 0
Validation 2
Verify that segment routing is enabled and that prefix SIDs are announced to other routers.
Verify that prefix SIDs are installed as labels in the MPLS forwarding table. Verify the same in FTN and ILM tables.
PE1 and PE2 Segment Routing Domain
PEl#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTIN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Nhlfe-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf
ELC Nexthop
o> 10.0.1.1/32 2 5 0 Yes LSP_DEFAULT 18000 xe?2
No 10.11.1.2
o> 10.0.1.2/32 3 6 0 Yes LSP_DEFAULT 19000 xed
No 10.11.2.2
o> 10.0.1.22/32 1 1 0 Yes LSP_DEFAULT 17000 xeb
No 10.11.22.2
o> 10.0.1.33/32 5 8 0 Yes LSP_DEFAULT 20000 xe?2
No 10.11.1.2
0> 10.0.1.44/32 4 7 0 Yes LSP DEFAULT 21000 xed No
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PEl#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLTI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B-BGP , K- CLI , V- LDP VC, T - IGP_ SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop
LSP-Type

0> 10.0.1.33/32 8 20000 20000 N/A xe2 10.11.1.2
LSP DEFAULT

0> 10.0.1.22/32 2 17000 17000 N/A xeb 10.11.22.2
LSP DEFAULT

0> 10.0.1.11/32 1 16000 Nolabel N/A N/A 127.0.0.1
LSP DEFAULT

0> 10.0.1.1/32 4 18000 18000 N/A xe?2 10.11.1.2
LSP DEFAULT

0> 10.0.1.2/32 6 19000 19000 N/A xed 10.11.2.2
LSP DEFAULT

0> 10.11.1.2/32 5 24961 3 N/A xe?2 10.11.1.2
LSP DEFAULT

0> 10.11.22.2/32 3 24960 3 N/A xeb 10.11.22.2
LSP DEFAULT

0> 10.0.1.44/32 9 21000 21000 N/A xed 10.11.2.2
LSP DEFAULT

o> 10.11.2.2/32 7 24962 3 N/A xed 10.11.2.2

LSP DEFAULT

PEl#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.1/32, id: 2, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 3, in intf: - in label: 0 out-segment ix: 4
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 4, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 18000
Nexthop addr: 10.11.1.2 cross connect ix: 3, op code: Push

Primary FTN entry with FEC: 10.0.1.2/32, id: 3, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xe4, out label: 19000
Nexthop addr: 10.11.2.2 cross connect ix: 5, op code: Push

Primary FTN entry with FEC: 10.0.1.22/32, id: 1, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xe6, out label: 17000
Nexthop addr: 10.11.22.2 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 10
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 20000
Nexthop addr: 10.11.1.2 cross connect ix: 7, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 5, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
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Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 12
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 12, owner: OSPF-SR, Stale: NO, out intf: xe4, out label: 21000
Nexthop addr: 10.11.2.2 cross connect ix: 8, op code: Push

P1 and P2 Segment Routing Mapping Server Domain

PE2#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTIN, p - stale FTN,
B - BGP FTIN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN

Code FEC FTN-ID Nhlfe-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.1/32 1 4 0 Yes LSP_DEFAULT 18000 xe7 No 10.22.1.2
o> 10.0.1.2/32 2 5 0 Yes LSP_DEFAULT 19000 xel0 No 10.22.2.2
o> 10.0.1.33/32 4 7 0 Yes LSP_DEFAULT 20000 xe7 No 10.22.1.2
o> 10.0.1.44/32 3 6 0 Yes LSP_DEFAULT 21000 xel0 No 10.22.2.2

PE2#show mpls ilm-table

Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM
S - SNMP, L - LDP, R - RSVP, C - CRLDP
B -BGP , K- CLI , V- LDP VC, I - IGP SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
0> 10.0.1.33/32 9 20000 20000 N/A xe7 10.22.1.2 LSP_DEFAULT
0> 10.0.1.11/32 2 16000 16000 N/A xeb 10.11.22.1 LSP DEFAULT
0> 10.0.1.1/32 5 18000 18000 N/A xe7 10.22.1.2 LSP_DEFAULT
o> 10.0.1.22/32 1 17000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
0> 10.0.1.2/32 7 19000 19000 N/A xel0 10.22.2.2 LSP_DEFAULT
0> 10.22.1.2/32 6 24961 3 N/A xe7 10.22.1.2 LSP_DEFAULT
0> 10.11.22.1/32 4 24960 3 N/A xeb 10.11.22.1 LSP_DEFAULT
0> 10.0.1.44/32 10 21000 21000 N/A xel0 10.22.2.2 LSP DEFAULT
0> 10.22.2.2/32 8 24962 3 N/A xel0 10.22.2.2 LSP_DEFAULT

PE2#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.1/32, id: 2, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 6
Owner: OSPF-SR, Persistent: No, Admin Status: Down, Oper Status: Down
Out-segment with ix: 6, owner: OSPF-SR, Stale: NO, out intf: xe7, out label: 18000
Nexthop addr: 10.22.1.2 cross connect ix: 5, op code: Push

Primary FTN entry with FEC: 10.0.1.2/32, id: 3, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 8
Owner: OSPF-SR, Persistent: No, Admin Status: Down, Oper Status: Down
Out-segment with ix: 8, owner: OSPF-SR, Stale: NO, out intf: xel0, out label: 19000
Nexthop addr: 10.22.2.2 cross connect ix: 7, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 1, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xe6, out label: 16000
Nexthop addr: 10.11.22.1 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 11

none

none

none

none
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Owner: OSPF-SR, Persistent: No, Admin Status: Down, Oper Status: Down
Out-segment with ix: 11, owner: OSPF-SR, Stale: NO, out intf: xe7, out label: 20000
Nexthop addr: 10.22.1.2 cross connect ix: 8, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 5, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 9, in intf: - in label: 0 out-segment ix: 13
Owner: OSPF-SR, Persistent: No, Admin Status: Down, Oper Status: Down
Out-segment with ix: 13, owner: OSPF-SR, Stale: NO, out intf: xel0, out label: 21000
Nexthop addr: 10.22.2.2 cross connect ix: 9, op code: Push
Pl#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTIN, p - stale FTN,
B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
I, - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Nhlfe-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.2/32 1 1 0 Yes LSP_DEFAULT 19000 xell No 10.1.1.2
o> 10.0.1.22/32 2 2 0 Yes LSP_DEFAULT 17000 xe7 No 10.22.1.1
> 10.0.1.33/32 4 7 - - LSP_DEFAULT 3 xel’7 No 10.33.1.1
> 10.0.1.44/32 5 8 - - LSP_DEFAULT 24326 xel’7 No 10.33.1.1
0] 10.0.1.44/32 3 6 0 Yes LSP_DEFAULT 21000 xell No 10.1.1.2
L> 10.33.44.0/30 6 7 - - LSP_DEFAULT 3 xel’ No 10.33.1.1

Pl#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP
B - BGP , K - CLI , V - LDP_VC, I - IGP_SHORTCUT
O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI
P - SR Policy, U - unknown
Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type
0> 10.1.1.2/32 7 24962 3 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.0.1.1/32 1 18000 Nolabel N/A N/A 127.0.0.1 LSP DEFAULT
o> 10.0.1.11/32 2 16000 16000 N/A xe2 10.11.1.1 LSP_DEFAULT
o> 10.0.1.22/32 3 17000 17000 N/A xe7 10.22.1.1 LSP_DEFAULT
o> 10.11.1.1/32 4 24960 3 N/A xe2 10.11.1.1 LSP_DEFAULT
s 0> 10.0.1.33/32 17 20000 3 N/A xel7 10.33.1.1 LSP_DEFAULT
o> 10.0.1.2/32 6 19000 19000 N/A xell 10.1.1.2 LSP DEFAULT
o> 10.0.1.44/32 18 21000 21000 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.22.1.1/32 5 24961 3 N/A xe7 10.22.1.1 LSP_DEFAULT
s L> 10.0.1.22/32 11 25602 17000 N/A xe7 10.22.1.1 LSP_DEFAULT
s L> 10.0.1.2/32 9 25600 19000 N/A xell 10.1.1.2 LSP_DEFAULT
o> 10.33.1.1/32 8 24963 3 N/A xel7 10.33.1.1 LSP_DEFAULT
s L> 10.0.1.11/32 10 25601 16000 N/A xe2 10.11.1.1 LSP DEFAULT
L> 10.22.2.0/30 15 25606 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
L> 10.11.2.0/30 13 25604 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
L> 10.11.22.0/30 14 25605 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
L> 10.44.2.0/30 16 25607 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT

Pl#show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.2/32, id: 3, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 7
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 19000
Nexthop addr: 10.1.1.2 cross connect ix: 5, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 1, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xe2, out label: 16000
Nexthop addr: 10.11.1.1 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.22/32, id: 2, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A

none

none

none
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Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 6
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 6, owner: OSPF-SR, Stale: NO, out intf: xe7, out label: 17000
Nexthop addr: 10.22.1.1 cross connect ix: 4, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 4, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 10
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: N/A, Stale: NO, out intf: xel7, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 7, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 7, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 9, in intf: - in label: 0 out-segment ix: 13
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 13, owner: LDP, Stale: NO, out intf: xel7, out label: 25601
Nexthop addr: 10.33.1.1 cross connect ix: 9, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 6, row status: Active
Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 11
Owner: OSPF-SR, Persistent: No, Admin Status: Down, Oper Status: Down
Out-segment with ix: 11, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 21000
Nexthop addr: 10.1.1.2 cross connect ix: 8, op code: Push

Primary FTN entry with FEC: 10.33.44.0/30, id: 5, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 10
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: N/A, Stale: NO, out intf: xel7, out label: 3
Nexthop addr: 10.33.1.1 cross connect ix: 7, op code: Push

P2#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,

B - BGP FTN, K - CLI FTN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN
Code FEC FTN-ID Nhlfe-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
o> 10.0.1.1/32 1 2 0 Yes LSP_DEFAULT 18000 xell No 10.1.1.1
0> 10.0.1.22/32 2 3 0 Yes LSP_DEFAULT 17000 xel0 No 10.22.2.1
L> 10.0.1.33/32 6 8 - - LSP_DEFAULT 24326 xel3 No 10.44.2.1
0 10.0.1.33/32 5 7 0 Yes LSP_DEFAULT 20000 xell No 10.1.1.1
L> 10.0.1.44/32 3 6 - - LSP_DEFAULT 3 xel3 No 10.44.2.1
L> 10.33.44.0/30 4 6 - - LSP_DEFAULT 3 xel3 No 10.44.2.1

P2#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP

B - BGP , K - CLI , V - LDP_VC, I - IGP_SHORTCUT

O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI

P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type

0> 10.11.2.1/32 7 24322 3 N/A xed 10.11.2.1 LSP_DEFAULT
0> 10.0.1.2/32 1 19000 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
0> 10.0.1.22/32 4 17000 17000 N/A xel0 10.22.2.1 LSP_DEFAULT
0> 10.0.1.11/32 3 16000 16000 N/A xed 10.11.2.1 LSP_DEFAULT
0> 10.0.1.1/32 2 18000 18000 N/A xell 10.1.1.1 LSP_DEFAULT
0> 10.1.1.1/32 5 24320 3 N/A xell 10.1.1.1 LSP_DEFAULT
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s 0> 10.0.1.44/32 32 21000 3 N/A xel3 10.44.2.1 LSP_DEFAULT
0> 10.0.1.33/32 31 20000 20000 N/A xell 10.1.1.1 LSP_DEFAULT
0> 10.22.2.1/32 6 24321 3 N/A xe10 10.22.2.1 LSP_DEFAULT

s L> 10.0.1.22/32 22 25602 17000 N/A xel0 10.22.2.1 LSP_DEFAULT

s I> 10.0.1.1/32 17 25600 18000 N/A xell 10.1.1.1 LSP_DEFAULT
0> 10.44.2.1/32 8 24323 3 N/A xel3 10.44.2.1 LSP DEFAULT

s I> 10.0.1.11/32 19 25601 16000 N/A xed 10.11.2.1 LSP_DEFAULT
L> 10.22.1.0/30 26 25606 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
L> 10.11.1.0/30 24 25604 Nolabel N/R N/A 127.0.0.1 LSP_DEFAULT
L> 10.11.22.0/30 25 25605 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT
L> 10.33.1.0/30 30 25607 Nolabel N/A N/A 127.0.0.1 LSP_DEFAULT

P2#show mpls ftn-table

Primary FTN entry with FEC:

10.0.1.1/32, id: 1, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 18000
Nexthop addr: 10.1.1.1 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 2, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 9
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: OSPF-SR, Stale: NO, out intf: xe4d, out label: 16000
Nexthop addr: 10.11.2.1 cross connect ix: 6, op code: Push

Primary FTN entry with FEC: 10.0.1.22/32, id: 3, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 5, in intf: - in label: 0 out-segment ix: 8
Owner: OSPF-SR, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 8, owner: OSPF-SR, Stale: NO, out intf: xel0, out label: 17000
Nexthop addr: 10.22.2.1 cross connect ix: 5, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 7, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 9, in intf: - in label: 0 out-segment ix: 13
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 13, owner: LDP, Stale: NO, out intf: xel3, out label: 25600
Nexthop addr: 10.44.2.1 cross connect ix: 9, op code: Push

Primary FTN entry with FEC: 10.0.1.33/32, id: 6, row status: Active

Owner: OSPF-SR, distance: 110, Action-type: Redirect to Tunnel, Exp-bits: 0x0, Incoming DSCP:
none

Tunnel id: O, Protected LSP id: 0, QoS Resource id: 0, Description: N/A
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 11
Owner: OSPF-SR, Persistent: No, Admin Status: Down, Oper Status: Down
Out-segment with ix: 11, owner: OSPF-SR, Stale: NO, out intf: xell, out label: 20000
Nexthop addr: 10.1.1.1 cross connect ix: 8, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 4, row status: Active
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Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 10
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: N/A, Stale: NO, out intf: xel3, out label: 3
Nexthop addr: 10.44.2.1 cross connect ix: 7, op code: Push

Primary FTN entry with FEC: 10.33.44.0/30, id: 5, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 10
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: N/A, Stale: NO, out intf: xel3, out label: 3
Nexthop addr: 10.44.2.1 cross connect ix: 7, op code: Push

PE3 and PE4 LDP Domain

PE3#show mpls forwarding-table
Codes: > - installed FTN, * - selected FTN, p - stale FTN,
B - BGP FTN, K - CLI FTIN, t - tunnel, P - SR Policy FTN,
L - LDP FTN, R - RSVP-TE FTN, S - SNMP FTN, I - IGP-Shortcut,
U - unknown FTN, O - SR-OSPF FTN, i - SR-ISIS FTN, k - SR-CLI FTN

Code FEC FTN-ID Nhlfe-ID Tunnel-id Pri LSP-Type Out-Label Out-Intf ELC Nexthop
L> 10.0.1.1/32 4 3 - - LSP_DEFAULT 3 xel7’ No 10.33.1.2
L> 10.0.1.2/32 3 2 - - LSP_DEFAULT 24320 xel5 No 10.33.44.2
- - LSP_DEFAULT 24960 xel7 No 10.33.1.2
L> 10.0.1.22/32 7 15 - - LSP_DEFAULT 24961 xel7 No 10.33.1.2
L> 10.0.1.44/32 1 1 - - LSP_DEFAULT 3 xel5 No 10.33.44.2
L> 10.1.1.0/30 8 3 - - LSP_DEFAULT 3 xel7 No 10.33.1.2
L> 10.11.1.0/30 9 3 - - LSP_DEFAULT 3 xel7 No 10.33.1.2
L> 10.11.2.0/30 5 4 - - LSP_DEFAULT 24322 xel5 No 10.33.44.2
- - LSP_DEFAULT 24962 xel7 No 10.33.1.2
L> 10.11.22.0/30 10 18 - - LSP_DEFAULT 24963 xel7 No 10.33.1.2
L> 10.22.1.0/30 11 3 - - LSP_DEFAULT 3 xel7 No 10.33.1.2
L> 10.22.2.0/30 6 5 - - LSP_DEFAULT 24323 xel5 No 10.33.44.2
- - LSP_DEFAULT 24964 xel7 No 10.33.1.2
L> 10.44.2.0/30 2 1 - - LSP_DEFAULT 3 xel5 No 10.33.44.2

PE3#show mpls ilm-table
Codes: > - installed ILM, * - selected ILM, p - stale ILM
K - CLI ILM, T - MPLS-TP, s - Stitched ILM

S - SNMP, L - LDP, R - RSVP, C - CRLDP

B -BGP , K- CLI , V- LDP_VC, I - IGP_SHORTCUT

O - OSPF/OSPF6 SR, i - ISIS SR, k - SR CLI

P - SR Policy, U - unknown

Code FEC/VRF/L2CKT ILM-ID In-Label Out-Label In-Intf Out-Intf/VRF Nexthop LSP-Type

L> 10.1.1.0/30 8 25605 3 N/A xel?7 10.33.1.2 LSP_DEFAULT
L> 10.0.1.11/32 4 25602 25601 N/A xel7 10.33.1.2 LSP_DEFAULT
L> 10.0.1.1/32 1 25600 3 N/A xel7 10.33.1.2 LSP_DEFAULT
L> 10.0.1.44/32 2 25601 3 N/A xel5 10.33.44.2 LSP_DEFAULT
L> 10.0.1.22/32 6 25603 25602 N/A xel7 10.33.1.2 LSP_DEFAULT
L> 10.11.22.0/30 11 25608 25605 N/A xel?7 10.33.1.2 LSP_DEFAULT
L> 10.11.1.0/30 9 25606 3 N/A xel?7 10.33.1.2 LSP_DEFAULT
L> 10.22.1.0/30 12 25609 3 N/A xel7 10.33.1.2 LSP_DEFAULT

PE3# show mpls ftn-table
Primary FTN entry with FEC: 10.0.1.1/32, id: 1, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: xel7, out label: 3
Nexthop addr: 10.33.1.2 cross connect ix: 1, op code: Push
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Primary FTN entry with FEC: 10.0.1.2/32, id: 3, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 2
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 2, owner: LDP, Stale: NO, out intf: xel7, out label: 25600
Nexthop addr: 10.33.1.2 cross connect ix: 2, op code: Push

Cross connect ix: 2, in intf: - in label: 0 out-segment ix: 3
Owner: LDP, Persistent: No, Admin Status: Down, Oper Status: Not present
Out-segment with ix: 3, owner: LDP, Stale: NO, out intf: xel5, out label: 25601
Nexthop addr: 10.33.44.2 cross connect ix: 2, op code: Push

Primary FTN entry with FEC: 10.0.1.11/32, id: 4, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 4, in intf: - in label: 0 out-segment ix: 5
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 5, owner: LDP, Stale: NO, out intf: xel7, out label: 25601
Nexthop addr: 10.33.1.2 cross connect ix: 4, op code: Push

Primary FTN entry with FEC: 10.0.1.22/32, id: 5, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: 0, Protected LSP id: 0, Description: N/A
Cross connect ix: 6, in intf: - in label: 0 out-segment ix: 7
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 7, owner: LDP, Stale: NO, out intf: xel7, out label: 25602
Nexthop addr: 10.33.1.2 cross connect ix: 6, op code: Push

Primary FTN entry with FEC: 10.0.1.44/32, id: 6, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: 0, Protected LSP id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 4
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 4, owner: N/A, Stale: NO, out intf: xel5, out label: 3
Nexthop addr: 10.33.44.2 cross connect ix: 7, op code: Push

Primary FTN entry with FEC: 10.1.1.0/30, id: 7, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: xel7, out label: 3
Nexthop addr: 10.33.1.2 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.11.1.0/30, id: 8, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: xel7, out label: 3
Nexthop addr: 10.33.1.2 cross connect ix: 1, op code: Push
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Primary FTN entry with FEC: 10.11.2.0/30, id: 9, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 9
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 9, owner: LDP, Stale: NO, out intf: xel7, out label: 25604
Nexthop addr: 10.33.1.2 cross connect ix: 8, op code: Push

Cross connect ix: 8, in intf: - in label: 0 out-segment ix: 6
Owner: LDP, Persistent: No, Admin Status: Down, Oper Status: Not present
Out-segment with ix: 6, owner: LDP, Stale: NO, out intf: xel5, out label: 25607
Nexthop addr: 10.33.44.2 cross connect ix: 8, op code: Push

Primary FTN entry with FEC: 10.11.22.0/30, id: 10, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 9, in intf: - in label: 0 out-segment ix: 10
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 10, owner: LDP, Stale: NO, out intf: xel7, out label: 25605
Nexthop addr: 10.33.1.2 cross connect ix: 9, op code: Push

Primary FTN entry with FEC: 10.22.1.0/30, id: 11, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: 0, Protected LSP id: 0, Description: N/A
Cross connect ix: 1, in intf: - in label: 0 out-segment ix: 1
Owner: N/A, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 1, owner: N/A, Stale: NO, out intf: xel7, out label: 3
Nexthop addr: 10.33.1.2 cross connect ix: 1, op code: Push

Primary FTN entry with FEC: 10.22.2.0/30, id: 12, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: 0, Protected LSP id: 0, Description: N/A
Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 11
Owner: LDP, Persistent: No, Admin Status: Up, Oper Status: Up
Out-segment with ix: 11, owner: LDP, Stale: NO, out intf: xel7, out label: 25606
Nexthop addr: 10.33.1.2 cross connect ix: 10, op code: Push

Cross connect ix: 10, in intf: - in label: 0 out-segment ix: 8
Owner: LDP, Persistent: No, Admin Status: Down, Oper Status: Not present
Out-segment with ix: 8, owner: LDP, Stale: NO, out intf: xel5, out label: 25610
Nexthop addr: 10.33.44.2 cross connect ix: 10, op code: Push

Primary FTN entry with FEC: 10.44.2.0/30, id: 13, row status: Active
Owner: LDP, distance: 0, Action-type: Redirect to LSP, Exp-bits: 0x0, Incoming DSCP: none
Tunnel id: O, Protected LSP id: 0, Description: N/A
Cross connect ix: 7, in intf: - in label: 0 out-segment ix: 4
Owner: N/A, Persistent: No, Admin S