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Preface

This guide describes how to configure segment routing for 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 segment routing
for OcNOS.

Conventions

Table P-1 shows the conventions used in this guide.

Table P-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:

* Anoverview 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
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Preface

Related Documentation

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

Migration Guide

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

Feature Availability

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

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.
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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 CLlI 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 (see also 'undebug')
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 (see also 'undebug')

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

ip IP information

isis ISIS information

© 2024 IP Infusion Inc. Proprietary 13



Command Line Interface

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 1 and press the tab key. The CLI displays:

> show i
interface ip ipvé isis
> show i
The CLI 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 1Interface 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.

© 2024 IP Infusion Inc. Proprietary 14



Command Line Interface

If a command is incomplete, the CLI displays the following message:

> show

Q

% 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 P-2 describes the conventions used to represent command syntax in this reference.

Table P-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

() Optional parameters, from which you must select (A.B.C.D|<0-4294967295>)
one. Vertical bars delimit the selections. Do not
enter the parentheses or vertical bars as part of the
command.

() Optional parameters, from which you select one or (A.B.C.D|<0-4294967295>)
none. Vertical bars delimit the selections. Do not
enter the parentheses or vertical bars as part of the
command.

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

{} Optional parameters, from which you must select {intra-area <1-255>|inter-area
one or more. Vertical bars delimit the selections. Do | <1-255>|external <1-255>}

not enter the braces or vertical bars as part of the
command.
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Table P-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 P-3 shows the tokens used in command syntax use to represent variables for which you supply a value.

Table P-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: ethO,
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 XX : XX : XX : XX

MAC address

<1-5>
<1-65535>
<0-2147483647>
<0-4294967295>

Numeric range
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Command Description Format

Table P-4 explains the sections used to describe each command in this reference.

Table P-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 P-5 lists the operations you can perform from the keyboard.

Table P-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 P-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
|

line con O
login

|

end

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

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

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[3-4]

...skipping
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interface xe3
shutdown

|

interface xe4d
shutdown

|

interface svlanO.1
no shutdown

|

route-map myroute permit 3
|
route-map mymapl permit 10
|
route-map rmapl permit 3
|
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 0, multicast packets 0
input errors 0, length 0, overrun 0, CRC 0, frame 0, fifo 1, missed 0

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 0, multicast packets 0
input errors 0, length 0, overrun 0, CRC 0, frame 0, fifo 0, missed 0
output packets 613147, bytes 126055987, dropped 0
output errors 0, aborted 0, carrier 0, fifo 0, heartbeat 0, window O

Exclude Modifier

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 0, heartbeat 0, window 0
collisions 0
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You can specify a regular expression after the exclude 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:fe39:6cd4a/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 P-6 apply for all string parameters used in OcNOS commands, unless some other restrictions
are noted for a particular command.

Table P-6: String parameter restrictions

Restriction Description
Input length 1965 characters or less
Restricted special characters “7 0 ST Y7, and =T

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 P-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 commit
command.

If a 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
a commit.

Note: All commands MUST be executed only in the default CML shell (cm1sh). If you log in as root and start imi sh,

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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Segment Routing Configuration Guide
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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.

* |GP-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

MNode-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. You must ensure that prefix SIDs are unique globally.
2. You can use the pure L1 or L2 routers throughout your SR domain.
3. Redistribution from L1 to L2 and vice-versa is not supported for SR in this release.
PE1
PEl#configure terminal Enter configure mode.
PE1l (config) #interface 1lo Enter interface mode.
PEl (config-if) #ip address 10.0.1.11/32 |Configure the IP address of the interface.
secondary
PE1l (config-if)#ip router isis isisl Make the interface part of the router isis isis isis1 instance.
PE1l (config-if) #prefix-sid index 100 Configure prefix sid index value.
PE1l (config-if) #exit Exit interface mode.
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PE1l (config) #commit

Commit candidate configuration to the running configuration

PEl (config) #interface eth2

Enter interface mode.

PE1l (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.

(
(
(
(

PEl (config-if) #commit

Commit candidate configuration to the running configuration

PELl (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.

PEl (config-if)#label-switching

Enable label switching.

PEl (config-if) #commit

Commit candidate configuration to the running configuration

(
(
(
(
(
(

PEl (config-if) #exit

Exit interface mode.

PE1 (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.

PE1l (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.

PE1 (config-router) #commit

Commit candidate configuration to the running configuration

PEl (config-router) #exit

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.

config-if) #prefix-sid index 200

Configure prefix sid index value.

config-if) #commit

Commit candidate configuration to the running configuration

config-if) #fexit

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.

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

config-if) #label-switching

Enable label switching.
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config-if) #commit

Commit candidate configuration to the running configuration

config-if) #fexit

Exit interface mode.

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.

config-if) #label-switching

Enable label switching.

config-if) #commit

Commit candidate configuration to the running configuration

config-if) #fexit

Exit interface mode.

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) #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(
P1(
Pl (config) #interface ethi4
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.

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.

Pl (config-router) #commit

Commit candidate configuration to the running configuration

Pl (config-router) #exit

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.

Enter interface mode.

config-if)#ip address 10.1.2.2/30

Configure the IP address of the interface.

P2 (
P2 (config) #interface eth3
P2 (
P2 (

config-if)#ip router isis isisl

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

Enable label switching.

config-if) #fexit

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.

config-if) #label-switching

Enable label switching.

config-if) #commit

Commit candidate configuration to the running configuration.

config-if) #fexit

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.

config-if) #label-switching

Enable label switching.

config-if) #commit

Commit candidate configuration to the running configuration

config-if) #fexit

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 (
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) #commit

Commit candidate configuration to the running configuration

P2 (config-router) #fexit

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

Exit interface mode.

PE3 (config) #interface ethl

Enter interface mode.

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

Configure the IP address of the interface.

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

PE3 (config-if)#ip router isis isisl

Make the interface part of the router isis isis1 instance.
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PE3 (config-if)#label-switching

Enable label switching.

PE3 (config-if) #commit

Commit candidate configuration to the running configuration

PE3 (config-if) #exit

Exit interface mode.

PE3 (config) #interface ethi4

Enter interface mode.

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-if) #commit

Commit candidate configuration to the running configuration

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

PE3 (config-if) #exit

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 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) #exit

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) #exit

Exit interface mode.

PE4 (config) #commit

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.

PE4 (config-if)#ip router isis isisl

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) #exit

Exit interface mode.

PE4 (config) #interface ethl

Enter interface mode.
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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.

PE4 (config-if) #label-switching

Enable label switching.

Commit candidate configuration to the running configuration

PE4 (config-if) #exit

Exit interface mode.

PE4 (config) #router isis isisl

Set the routing process ID .

(
(
(
PE4 (config-if) #commit
(
(
(

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
level-1

Enable MPLS Traffic Engineering as level-1.

PE4 (config-router) #mpls traffic-eng
level-2

Enable MPLS Traffic Engineering as level-2.

PE4 (config-router) #dynamic-hostname

Enable dynamic-hostname under ISIS isis1 process.

PE4 (config-router)# isis segment-
routing global block 18000 23999

Enable SRGB under ISIS isis1 process.

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:
php option.

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

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 State Holdtime Type Protocol
Pl eth2 5254.008b.368d Up 8 Ll IS-IS
Up 8 L2 IS-1IS
P2 eth3 5254.0098.900b Up 23 Ll IS-IS
Up 23 L2  IS-IS
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 State Holdtime Type Protocol
P2 ethl 5254.00de.cal3 Up 5 Ll IS-IS
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Up 5 L2 IS-IS

PE1 eth? 5254.0060.8a75 Up 27 Ll IS-IS
Up 27 L2  IS-IS

PE3 eth4 5254.0085.7e32 Up 5 Ll IS-IS
Up 5 L2  IS-IS

P2#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 State Holdtime Type Protocol

Pl ethl 5254.00a6.9153 Up 28 Ll IS-IS
Up 28 L2  IS-IS

PE1 eth3 5254.00ac.d346 Up 6 Ll IS-IS
Up 6 L2 IS-IS

PE4 eth4 5254.00c8.98db Up 6 Ll IS-IS
Up 6 L2 IS-IS

PE3#show 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 State Holdtime Type Protocol

PE4 ethl 5254.0007.09e5 Up 26 Ll IS-IS
Up 26 L2 IS-IS

Pl eth4 5254.000d.673d Up 26 Ll IS-IS
Up 26 L2  IS-IS

PE4#show 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 State Holdtime Type Protocol

PE3 ethl 5254.00d0.4baf Up 8 Ll IS-IS
Up 8 L2 IS-IS

P2 eth4 5254.0011.6e77 Up 20 Ll IS-IS
Up 20 L2  IS-IS

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
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AlgorithmO :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count :1

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

SRMS Preference :0

Total SID'S Supported :6501

SID Range List Count 01

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 01

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 01

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: 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: 17000 1I:1 Vv:O0
SR-Algorithm:
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Algorithm: O

Metric: 10 IS-Extended PE3.
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

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

at
at
at
at
at
at
at

priority
priority
priority
priority
priority
priority
priority

TE-Default Metric: 10
System-ID: 0100.0000.1033

Metric: 10
IPv4 Interface Address: 10.11.1.2
Neighbor IP Address: 10.11.1.2
Maximum Link Bandwidth: 100m
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

priority
priority
priority
priority
priority
priority
priority
priority

TE-Default Metric: 10
System-ID: 0100.0000.1011

Metric: 10
IPv4 Interface Address: 10.1.2.1
Neighbor IP Address: 10.1.2.2
Maximum Link Bandwidth: 100m
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

priority
priority
priority
priority
priority
priority
priority
priority

TE-Default Metric: 10
System-ID: 0100.0000.1002
Metric: 10

03

~ o U1 b w DN O ~N o U b W DN P O

~ o U W NP O

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

LAN Adjacency SID:
IS-Extended P1.03

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

LAN Adjacency SID:
IS-Extended P2.02

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

LAN Adjacency SID:
IP-Extended 10.0.1.1/32

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: 10
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

IPv4d 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
Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M
System-ID: O
Metric: 10

index 200 R:0 N:1 P:0 E:0 V:0 L:O
IP-Extended 10.1.2.0/30
IP-Extended 10.11.1.0/30
IP-Extended 10.33.1.0/30

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

0x00000015 0x70EC 1136
49.0000
0xCC
P2
10.0.1.2
10.0.1.2
10.0.1.2
6001 SRGB Base SID: 16500 1I:1 V: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
Address: 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

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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IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10
Reservable Bandwidth:
Unreserved Bandwidth:

100m

.44.2.2

10.44.2.1

Om

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 0xXE7ES5 1136
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 TI:1 V:0
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

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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Metric: 10
IPv4 Interfa

IS-Extended P1.03
ce Address: 10.11.1.1

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: 0

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 ID:
Router Cap:
SRGB Range:
SR-Algorithm
Algorithm:
Metric: 10

IPv4d 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
0xCC
PE3
10.0.1.33
10.0.1.33
10.0.1.33
4501 SRGB Base SID: 17500 I:1 V:0
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: 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
100.0000.1044 LAN Adjacency SID: 24960 F:0 B:0 V:1 L:1 S:0 P:0
IS-Extended PE3.03
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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
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
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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:
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 IP-Extended 10.0.1.44/32
Prefix-SID: index 600 R:0 N:1 P:1 E:0 V:0 L:O0
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 1132 0/0/0
Metric: 0 IS-Extended PE4.00
Metric: 0 IS-Extended P2.00
IS-IS Level-2 Link State Database:
LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
P1.00-00 * 0x0000001F 0xBE3D 1148 0/0/0
Area Address: 49.0000
NLPID: 0xCC
Hostname: =
IP Address: 10.0.1.1
Router 1ID: 10.0.1.1
Router Cap: 10.0.1.1
SRGB Range: 6501 SRGB Base SID: 17000 1I:1 Vv: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
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Unreserved Bandwidth at priority 5:
Unreserved Bandwidth at priority 6:
Unreserved Bandwidth at priority 7:
TE-Default Metric:

System-ID: 0

TE-Default Metric:

System-ID: O

10
100.0000.1033

10
100.0000.1011

LAN Adj

LAN Adj

100m
100m
100m

acency 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:
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

acency 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
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 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:0 N:1 P:0 E:0 V:0 L:O0
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: 20 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:1 N:0 P:1 E:0 V:0 L:0
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 10.1.24.0/24
Metric: 20 IP-Extended 10.1.45.0/24
Metric: 20 IP-Extended 10.11.2.0/30
Metric: 20 IP-Extended 10.33.44.0/30

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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Metric:

10
IPv4 Interfa

Neighbor IP Address:

Maximum Link
Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M

IS-Extended PE1.04

ce Address:

Bandwidth:
andwidth:
andwidth:

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

etric: 10

10.11.2.2
10.11.2.1
100m
100m

priority
priority
priority
priority
priority
priority
priority
priority

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

<~ o U W DN B O

Metric: 20 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:O0
Metric: 30 IP-Extended 10.0.1.44/32
Prefix-SID: index 600 R:1 N:0 P:1 E:0 V:0 L:O0
Metric: 30 IP-Extended 10.1.36.0/24
P1.03-00 * 0x0000000C 0xC1B9 1133 0/0/0
Metric: 0 IS-Extended P1.00
Metric: 0 IS-Extended PE1.00
P2.00-00 0x00000020 0xBOEE 1147 0/0/0
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 1TI:1 V:O0
SR-Algorithm:
Algorithm: 0
Metric: 10 IS-Extended P2.02
IPv4 Interface Address: 10.1.2.2
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: 0100.0000.1001 LAN Adjacency SID: 24320 F:0 B:0 V:1 L:1 S:0 P:0
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System-ID: 0100.0000.1011 LAN Adj
Metric: 10 IS-Extended PE4
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
Unreserved Bandwidth at priority
Unreserved Bandwidth at priority
Unreserved Bandwidth at priority
Unreserved Bandwidth at priority
Unreserved Bandwidth at priority
Unreserved Bandwidth at priority
Unreserved Bandwidth at priority
TE-Default Metric: 10
System-ID: 0100.0000.1044 LAN Adj
Metric: 10 IP-Extended 10.
Prefix-SID: index 300 R:0 N:1 P:1
Metric: 10 IP-Extended 10.
Metric: 10 IP-Extended 10.
Metric: 10 IP-Extended 10.
Metric: 10 IP-Extended 10.
Metric: 20 IP-Extended 10.
Prefix-SID: index 100 R:1 N:0 P:0
Metric: 20 IP-Extended 10.
Prefix-SID: index 600 R:1 N:0 P:1
Metric: 20 IP-Extended 10.
Metric: 20 IP-Extended 10
Metric: 20 IP-Extended 10
Metric: 20 IP-Extended 10.
Prefix-SID: index 200 R:1 N:0 P:0
Metric: 30 IP-Extended 10.
Prefix-SID: index 500 R:1 N:0 P:0
Metric: 30 IP-Extended 10.
Metric: 20 IP-Extended 10
P2.02-00 0x0000000C 0x8
Metric: 0 IS-Extended P2.
Metric: 0 IS-Extended P1.
PE1.00-00 0x0000001E 0xD
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:
SR-Algorithm:
Algorithm: O
Metric: 10 IS-Extended PE1

acency SID:
.03

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

N o U W NP O

acency SID:
0.1.2/32
E:0 V:0 L:O
1.2.0/30
1.24.0/24
11.2.0/30
44.2.0/30
0.1.11/32
E:0 V:0 L:O
0.1.44/32
E:0 V:0 L:O
1.36.0/24

.11.1.0/30
.33.44.0/30

0.1.1/32
E:0 V:0 L:O
0.1.33/32
E:0 V:0 L:0
1.45.0/24

.33.1.0/30

802
00
00
679

1132

1147

16000 I:1 V:0

.04

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

0/0/0

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

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: 10.11.1.1
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
TE-Default Metric: 10
System-ID: 0100.0000.1001 LAN Adjacency SID: 26240
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 10.0.1.1/32
Prefix-SID: index 200 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 10.33.1.0/30
Metric: 20 IP-Extended 10.0.1.2/32
Prefix-SID: index 300 R:1 N:0 P:1 E:0 V:0 L:O0
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 10.0.1.44/32
Prefix-SID: index 600 R:1 N:0 P:1 E:0 V:0 L:O
Metric: 20 IP-Extended 10.1.24.0/24
Metric: 30 IP-Extended 10.1.36.0/24
Metric: 30 IP-Extended 10.1.45.0/24
Metric: 30 IP-Extended 10.33.44.0/30
Metric: 20 IP-Extended 10.44.2.0/30

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

0x0000000B
IS-Extended PE1.00

0x9FCA

IS-Extended P2.00

0x0000001E

49.0000
0xCC

PE3
10.0.1.33
10.0.1.33
10.0.1.33

4501 SRGB Base SID:

0

IS-Extended PE3.

IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10

Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M

andwidth:
andwidth:

100m

.33.44.1

10.33.44.1

Om

Bandwidth at priority

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
etric: 10

at
at
at
at
at
at
at

System-ID: 0100.0000.1044

Metric: 10

IPv4 Interface Address: 10

Neighbor IP Address:

Maximum Link Bandwidth: 10

Reservable B
Unreserved B
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
TE-Default M

andwidth:

andwidth:

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
etric: 10

100m

at
at
at
at
at
at
at
at

System-ID: 0100.0000.1001

Metric: 10

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

priority
priority
priority
priority
priority
priority
priority

LAN Adjacency SID:
IS-Extended PE3.03

.33.1.1

10.33.1.1

Om

priority
priority
priority
priority
priority
priority
priority
priority

LAN Adjacency SID:
IP-Extended 10.0.1.33/32

index 500 R:0 N:1 P:0 E:0 V:0 L:O
IP-Extended 10.33.44.0/30
IP-Extended 10.33.1.0/30
IP-Extended 10.1.45.0/24

OxFAAF

17500

02

N o U W NP O

<~ o U W DN B O

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

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

1132

1147

I:1 Vv:0

24960

24961

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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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 10.0.1.2/32
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: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 0xFCES8 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: 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

Metric: 10 IS-Extended PE4.03
IPv4 Interface Address: 10.44.2.1
Neighbor IP Address: 10.44.2.1
Maximum Link Bandwidth: 100m
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Reservable Bandwidth:
Unreserved Bandwidth:

100m

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 IP-Extended 10.0.1.44/32
Prefix-SID: index 600 R:0 N:1 P:1 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 1132 0/0/0
Metric: 0 IS-Extended PE4.00
Metric: 0 IS-Extended P2.00
Validation 4

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

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,
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
i> 10.0.1.2/32 1 4 0 Yes LSP_DEFAULT 16800
ethl No 10.1.2.2
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i>  10.0.1.11/32 3 2 0 Yes  LSP_DEFAULT 3
eth2 No 10.11.1.1

i> 10.0.1.33/32 2 1 0 Yes  LSP _DEFAULT 3
eth4 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 - 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, 1 - 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 eth?2
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
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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

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
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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: 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
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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

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

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 =3 10.33.1.1 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 =410.33.1.1 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
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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 1.97 ms

I'seq_num =2 10.33.1.1 1.26 ms
I'seq_num =3 10.33.1.1 1.50 ms
I'seq_num =4 10.33.1.1 1.46 ms
I'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
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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

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 =510.33.1.1 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'seg_num =110.33.1.1 2.12 ms
I'seq_num =2 10.33.1.1 141 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 =5 10.33.1.1 1.37 ms

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

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 = 110.33.1.1 246 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 =410.33.1.1 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
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I'seq_num =4 10.33.1.1 1.83 ms
I'seq_num =5 10.33.1.1 6.84 ms

Success Rate is 100.00 percent (5/5)
round-trip min/avg/max = 1.81/4.32/6.84

PE1#ping mpls isis-sripv4 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 =110.33.1.1 221 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
1210.33.1.1 231 ms

PE1#trace mpls 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
1210.33.1.1 1.61 ms

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]
R 110.11.1.2 [Labels: ] 1.26 ms
121033.1.11.74 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
1210.33.1.1 1.87 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]
R 110.11.1.2 [Labels: ] 1.22 ms
1210.33.1.1 1.73 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]
R 110.11.1.2 [Labels: ] 1.04 ms
1210.33.1.11.83 ms
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cHarTER 3 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 3-3:
*  “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

,"i 14;; % LDP Domain 1/L2

eth4

eth4

eth

eth4d

eth4

SRMS2

Figure 3-3: ISIS Segment routing with mapping server and LDP

Also in Figure 3-3:
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+ PE1to 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 eth2

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) #exit

Exit interface mode.

PE1l (config) #interface eth3

Enter interface mode.

PEl (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.

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) #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-if)#ip address 10.11.22.1/30
(
(
(
(
(
(
(

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) #commit

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 eth2

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 1ldp

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.

Enable label switching.

config-if) #enable-1dp ipvé

Enable Idp ipv4 under the interface.

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

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.

Enable label switching.

config-if) #enable-1dp ipvé

Enable Idp ipv4 under the interface.

)

)
config-if)#label-switching

)

)

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) #commit

Commit the candidate configuration to the running
configuration.

P2

P2#configure terminal

Enter configure mode.

config) #router 1ldp

Enter router Idp mode.

config-router) #exit

Exit router mode.

Enter interface mode.

P2 (
P2 (
P2 (config) #interface lo
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.

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 ethl

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.

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 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) #fexit

Exit interface mode.

config) #interface eth4

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 (config-if)#ip router isis isisl
P2 (
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 ipv4

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) #prefix-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-af4) #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) #exit

Exit interface mode.

PE3 (config) #router 1ldp

Enter router Idp mode.

PE3 (config-router) #exit

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) #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.

PE3 (config-if) #label-switching

Enable label switching.

PE3 (config-if) #enable-1dp ipv4

Enable LDP ipv4 in interface.

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-if) #exit
(
(
(
(

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) #exit

Exit interface mode.

PE4 (config) #router 1ldp

Enter router Idp mode.

PE4 (config-router) #exit

Exit router mode.

PE4 (config) #interface eth4

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.

PE4 (config-if) #label-switching

Enable label switching.

Enable LDP ipv4 in interface

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.

PE4 (config-if) #label-switching

Enable label switching.

PE4 (config-if) #enable-1dp ipv4

Enable LDP ipv4 in interface

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) #exit

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: 3
Total number of L2 adjacencies: 3
Total number of adjacencies: 6

Tag isisl: VRF default

System Id Interface SNPA

PE2 ethl 5254.00£fb.2770
Pl eth2 5254.008b.368d
P2 eth3 5254.0098.900b

PE2#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

PE1 ethl 5254.000d.0625
P2 eth2 5254.008b.d24c
Pl eth3 5254.0035.771c
Pl#show clns neighbors

Total number of L1 adjacencies: 4

State Holdtime Type Protocol
Up 8 Ll IS-IS
Up 8 L2 IS-IS
Up 6 Ll IS-IS
Up 6 L2 IS-IS
Up 27 Ll IS-IS
Up 27 L2 IS-1IS
State Holdtime Type Protocol
Up 21 Ll IS-IS
Up 21 L2 IS-IS
Up 21 L1 IS-IS
Up 21 L2 IS-1IS
Up 21 Ll IS-1IS
Up 21 L2 IS-IS
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Total number of L2 adjacencies: 4
Total number of adjacencies: 8
Tag isisl: VRF : default

System Id Interface SNPA State Holdtime Type Protocol
P2 ethl 5254.00de.cal3 Up 7 Ll IS-IS

Up 7 L2 IS-IS
PE1 eth2 5254.0060.8a75 Up 18 Ll IS-IS

Up 18 L2 IS-IS
PE2 eth3 5254.00f2.5abf Up 5 Ll IS-IS

Up 5 L2 IS-IS
PE3 eth4 5254.0085.7e32 Up 7 Ll IS-IS

Up 7 L2 IS-IS

P2#show clns neighbors

Total number of L1 adjacencies: 4
Total number of L2 adjacencies: 4
Total number of adjacencies: 8
Tag isisl: VRF : default

System Id Interface SNPA State Holdtime Type Protocol
Pl ethl 5254.00a6.9153 Up 20 Ll IS-IS

Up 20 L2 IS-IS
PE2 eth2 5254.00fb.3787 Up 7 Ll IS-IS

Up 7 L2 IS-IS
PE1 eth3 5254.00ac.d346 Up 8 Ll IS-IS

Up 8 L2 IS-IS
PE4 eth4 5254.00c8.98db Up 8 Ll IS-IS

Up 8 L2 IS-IS

PE3#show 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 State Holdtime Type Protocol
PE4 ethl 5254.0007.09e5 Up 21 Ll IS-IS

Up 21 L2 IS-IS
Pl eth4 5254.000d.673d Up 21 Ll IS-IS

Up 21 L2 I1S-1IS

PE4#show 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 State Holdtime Type Protocol
PE3 ethl 5254.00d0.4baf Up 6 Ll IS-IS
Up 6 L2  IS-IS
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P2 eth4 5254.0011.6e77 Up 28 Ll IS-IS
Up 28 L2  IS-IS

Validation 2

Show 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 :0

SRMS Preference :0

Total SID'S Supported :8000

SID Range List Count :1

SID's Range :16000 - 23999

Advertisement Router Capability :10.0.1.1

AlgorithmO :0

SRMS Preference 200

Total SID'S Supported :6501

SID Range List Count 01

SID's Range :17000 - 23500

Advertisement Router Capability :10.0.1.22

AlgorithmO :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

AlgorithmO :0

SRMS Preference 100

Total SID'S Supported :6001

SID Range List Count 01

SID's Range :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 Seq Num LSP Checksum LSP Holdtime ATT/P/OL

P1.00-00 * 0x0000025B 0x888A 856 0/0/0

Area Address: 49.0000
NLPID: 0xCC
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Hostname:

IP Address:
Router ID:
Router Cap:

SRGB Range:

SR-Algorithm:
Algorithm: O

SRMS-Preference:
Metric: 10

Pl
10.0.1.1
10.0.1.1
10.0.1.1
6501

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-ID:
Metric: 10

0100.0000.1

100m

SRGB Base SID:

.33.1.2

10.33.1.1

Om

at priority

at priority

at priority

at priority

at priority

at priority

at priority

at priority

033

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 O

~ o U W NP 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
Unreserved Bandwidth
Unreserved Bandwidth
Unreserved Bandwidth
TE-Default Metric:

at
at
at
at
10

System-ID: 0100.0000.1002 LAN Adjacency SID:
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:
Metric: 10 IP-Extended 10.0.1.1/32
Prefix-SID: index 200 R:0 N:1 P:0 E:0 V:0 L:O
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
SID: Start:1111 Algorithm:0 R:0 N:0 P:0 E:0
SID Binding: 10.0.1.44/32 F:0 M:0 S:0 D:0 A:0
SID: Start:1555 Algorithm:0 R:0 N:0 P:0 E:O0
P1.03-00 * 0x00000249 0x41FA
Metric: 0 IS-Extended P1.00
Metric: 0 IS-Extended PE1.00
P2.00-00 0x0000002C 0xBA48
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

SR-Algorithm:
Algorithm: O
SRMS-Preference:
Metric: 10
IPv4 Interface Address
Neighbor IP Address:
Maximum Link Bandwidth

100

priority 4:
priority 5:
priority 6:
priority 7:

IS-Extended P2.02

10.1.2.2

10.1.2.2

100m

100m
100m
100m
100m

24322 F:0 B:0 V:1 L:1 S:0 P:0

24323 F:0 B:0 V:1 L:1 S:0 P:0

Range:1
V:0 L:0
Range:1
V:0 L:0

631 0/0/0

892 0/0/0

V:0
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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 V: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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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 U D W DN B O

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

TE-Default Metric:
0100.0000.1044

System-ID:
Metric: 10

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

SID Binding:

SID: Start
SID Binding:
SID: Start
P2.02-00
Metric: 0
Metric: 0
PE1.00-00
Area Address:
NLPID:
Hostname:

IP Address:

Router
Router

SRGB Range:
SR-Algorithm:
Algorithm:
Metric:
IPv4 Interface Address:
Neighbor IP Address:
Maximum Link Bandwidth:
Reservable Bandwidth:

ID:
Cap:

10

10

IP-Extended

IP-Extended
IP-Extended
IP-Extended
IP-Extended

10.0.1.33/32 F:0 M:
Algorithm:0 R
10.0.1.44/32 F:0 M:
Algorithm:0 R
0x00000018

IS-Extended
IS-Extended

0x00000026

Unreserved Bandwidth:

o O O O

10.0.1.2/32

10.1.2.0/30

10.22.2.0/30

10.11.2.0/30

10.44.2.0/30
S:0 D:0 A:
N:0 P:0 E:
S5:0 D:0 A:
N:0 P:0 E:

0x700E

P2.00

P1.00

0xE434

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default M
System-1ID:
Metric: 10

11
11
11
SRGB Base SID: 16000 1I:
IS-Extended PE1.04
10.11.2.1
10.11.2.1
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

etric: 10

0100.0000.1002

LAN Adjacency SID:

IS-Extended P1.03

LAN Adjacency SID:

index 300 R:0 N:1 P:1 E:0 V:0 L:0

0

o O O

1

Range:1
V: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:

o O

Metric:
PE2.00-00
Area Address:
NLPID:
Hostname:
IP Address:
Router ID:
Router Cap:
SRGB Range:
SR-Algorithm:
Algorithm:

Metric: 10

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
10

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

at
at
at
at
at
at
at
at

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:O

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
0xCC
PE2
10.0.1.
10.0.1.
10.0.1.
8000

22

22

22

SRGB Base SID: 16000 TI: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:O
Metric: 10 IP-Extended 10.11.22.0/30
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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

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

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

IPv4d 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

IS-Extended PE3.02

ce Address:

Bandwidth:
andwidth:
andwidth:

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at

Bandwidth at
etric: 10

IS-Extended PE3.
10.33.1.1
10.33.1.1
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

10.33.44.1
10.33.44.1
100m

100m

priority
priority
priority
priority
priority
priority
priority

<N o U W DN B O

priority

(@)
w

priority
priority
priority
priority
priority
priority
priority

N o U W NN RO

priority

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

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

653

653

653

441

0/0/0

0/0/0

0/0/0

0/0/0

Metric: 10
Metric: 10
Metric: 10

IP-Extended 10.0.1.33/32
IP-Extended 10.33.44.0/30
IP-Extended 10.33.1.0/30
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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:
Metric: 0
PE3.03-00
Metric: 0
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

N o U W NP O

priority

(@}
w

priority
priority
priority
priority
priority
priority
priority

~ o U W NP 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: 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:
SR-Algorithm:
Algorithm: 0
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:
Bandwidth at

ATT/P/OL
0/0/0

LSP Checksum LSP Holdtime
0x1EB5 1111

17000 I:1 Vv:0

200

Unreserved priority 100m

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth
Bandwidth

at
at
at
at
at
at

priority
priority
priority
priority
priority
priority

o U W NP O

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

at priority

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

~ o U W NP 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 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 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:O
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: 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 10.0.1.33/32
Metric: 30 IP-Extended 10.1.36.0/24
Metric: 20 IP-Extended 10.1.45.0/24
Metric: 20 IP-Extended 10.11.2.0/30
Metric: 20 IP-Extended 10.33.44.0/30
Metric: 20 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: 30 IP-Extended 10.0.1.44/32
Metric: 20 IP-Extended 10.11.22.0/30
Metric: 20 IP-Extended 10.22.2.0/30
Metric: 10 IP-Extended 10.22.1.0/30
Metric: 20 IP-Extended 10.0.1.22/32

index 700 R:1 N:0 P:0 E:0 V:0 L:0
10.0.1.33/32 F:0 M:0 S:0 D:0 A:0 Range:1l

Prefix-SID:
SID Binding:
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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-1ID:

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:O
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:0
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 1ID: 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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IPv4 Interface Address:
Neighbor IP Address:

Maximum Link

Reservable Bandwidth:

10.11.2.2
10.11.2.1
Bandwidth: 100m
100m

Unreserved Bandwidth:

Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved
Unreserved

TE-Default Metric:

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 Metric:

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

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
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
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:
Metric: 20
SID Binding:

SID: Start
SID Binding:

SID: Start

P2.02-00
Metric:

12

12

Metric:
PE1.00-00
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: 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

index 700 R:1 N:0 P:0 E:0 V:0 L:0

IP-Extended 10.22.1.0/30
10.0.1.33/32 F:0 M:0 S:0 D:0 A:0
111 Algorithm:0 R:0 N:0 P:0 E:0
10.0.1.44/32 F:0 M:0 S:0 D:0 A:0
511 Algorithm:0 R:0 N:0 P:0 E:O0

0x00000017 0x720D

IS-Extended P2.00

IS-Extended P1.00

0x00000061 0xBF77
49.0000
0xCC
PE1
10.0.1.11
10.0.1.11
10.0.1.11
8000 SRGB Base SID: 16000 I:1
0

IS-Extended PE1.04
ce Address: 10.11.2.1

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
100.0000.1002 LAN Adjacency SID:

IS-Extended P1.03
ce Address: 10.11.1.1

10.11.1.2
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

R
\Y%
R
\Y%
7

1

V:

ange:1
: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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System-ID:
Metric: 10

0100.0000.1001 LAN Adjacency SID: 26240 F:0 B:0 V:1 L:1 S:0 P:0

IS-Extended PE2.02

IPv4 Interface Address: 10.11.22.1
Neig