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About the Documentation

• Documentation and Release Notes on page xv

• Supported Platforms on page xv

• Using the Examples in This Manual on page xvi

• Documentation Conventions on page xvii

• Documentation Feedback on page xix

• Requesting Technical Support on page xx

Documentation and Release Notes

To obtain the most current version of all Juniper Networks
®
technical documentation,

see the product documentation page on the Juniper Networks website at

http://www.juniper.net/techpubs/.

If the information in the latest release notes differs from the information in the

documentation, follow the product Release Notes.

Juniper Networks Books publishes books by Juniper Networks engineers and subject

matter experts. These books go beyond the technical documentation to explore the

nuances of network architecture, deployment, and administration. The current list can

be viewed at http://www.juniper.net/books.

Supported Platforms

For the features described in this document, the following platforms are supported:

• ACX Series

• T Series

• MXSeries

• SRX Series

• MSeries

• PTX Series
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Using the Examples in This Manual

If you want to use the examples in this manual, you can use the loadmerge or the load

merge relative command. These commands cause the software to merge the incoming

configuration into the current candidate configuration. The example does not become

active until you commit the candidate configuration.

If the example configuration contains the top level of the hierarchy (or multiple

hierarchies), the example is a full example. In this case, use the loadmerge command.

If the example configuration does not start at the top level of the hierarchy, the example

is a snippet. In this case, use the loadmerge relative command. These procedures are

described in the following sections.

Merging a Full Example

Tomerge a full example, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration example into a

text file, save the file with a name, and copy the file to a directory on your routing

platform.

For example, copy the following configuration toa file andname the file ex-script.conf.

Copy the ex-script.conf file to the /var/tmp directory on your routing platform.

system {
scripts {
commit {
file ex-script.xsl;

}
}

}
interfaces {
fxp0 {
disable;
unit 0 {
family inet {
address 10.0.0.1/24;

}
}

}
}

2. Merge the contents of the file into your routing platform configuration by issuing the

loadmerge configuration mode command:

[edit]
user@host# loadmerge /var/tmp/ex-script.conf
load complete
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Merging a Snippet

Tomerge a snippet, follow these steps:

1. From the HTML or PDF version of themanual, copy a configuration snippet into a text

file, save the file with a name, and copy the file to a directory on your routing platform.

For example, copy the following snippet to a file and name the file

ex-script-snippet.conf. Copy the ex-script-snippet.conf file to the /var/tmp directory

on your routing platform.

commit {
file ex-script-snippet.xsl; }

2. Move to the hierarchy level that is relevant for this snippet by issuing the following

configuration mode command:

[edit]
user@host# edit system scripts
[edit system scripts]

3. Merge the contents of the file into your routing platform configuration by issuing the

loadmerge relative configuration mode command:

[edit system scripts]
user@host# loadmerge relative /var/tmp/ex-script-snippet.conf
load complete

For more information about the load command, see CLI Explorer.

Documentation Conventions

Table 1 on page xviii defines notice icons used in this guide.

xviiCopyright © 2017, Juniper Networks, Inc.
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Table 1: Notice Icons

DescriptionMeaningIcon

Indicates important features or instructions.Informational note

Indicates a situation that might result in loss of data or hardware damage.Caution

Alerts you to the risk of personal injury or death.Warning

Alerts you to the risk of personal injury from a laser.Laser warning

Indicates helpful information.Tip

Alerts you to a recommended use or implementation.Best practice

Table 2 on page xviii defines the text and syntax conventions used in this guide.

Table 2: Text and Syntax Conventions

ExamplesDescriptionConvention

To enter configuration mode, type the
configure command:

user@host> configure

Represents text that you type.Bold text like this

user@host> show chassis alarms

No alarms currently active

Represents output that appears on the
terminal screen.

Fixed-width text like this

• A policy term is a named structure
that defines match conditions and
actions.

• Junos OS CLI User Guide

• RFC 1997,BGPCommunities Attribute

• Introduces or emphasizes important
new terms.

• Identifies guide names.

• Identifies RFC and Internet draft titles.

Italic text like this

Configure themachine’s domain name:

[edit]
root@# set system domain-name
domain-name

Represents variables (options for which
you substitute a value) in commands or
configuration statements.

Italic text like this
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Table 2: Text and Syntax Conventions (continued)

ExamplesDescriptionConvention

• To configure a stub area, include the
stub statement at the [edit protocols
ospf area area-id] hierarchy level.

• Theconsoleport is labeledCONSOLE.

Represents names of configuration
statements, commands, files, and
directories; configurationhierarchy levels;
or labels on routing platform
components.

Text like this

stub <default-metricmetric>;Encloses optional keywords or variables.< > (angle brackets)

broadcast | multicast

(string1 | string2 | string3)

Indicates a choice between themutually
exclusive keywords or variables on either
side of the symbol. The set of choices is
often enclosed in parentheses for clarity.

| (pipe symbol)

rsvp { # Required for dynamicMPLS onlyIndicates a comment specified on the
same lineas theconfiguration statement
to which it applies.

# (pound sign)

community namemembers [
community-ids ]

Encloses a variable for which you can
substitute one or more values.

[ ] (square brackets)

[edit]
routing-options {
static {
route default {
nexthop address;
retain;

}
}

}

Identifies a level in the configuration
hierarchy.

Indention and braces ( { } )

Identifies a leaf statement at a
configuration hierarchy level.

; (semicolon)

GUI Conventions

• In the Logical Interfaces box, select
All Interfaces.

• To cancel the configuration, click
Cancel.

Representsgraphicaluser interface(GUI)
items you click or select.

Bold text like this

In the configuration editor hierarchy,
select Protocols>Ospf.

Separates levels in a hierarchy of menu
selections.

> (bold right angle bracket)

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can

improve the documentation. You can provide feedback by using either of the following

methods:

• Online feedback rating system—On any page of the Juniper Networks TechLibrary site

athttp://www.juniper.net/techpubs/index.html, simply click the stars to rate thecontent,

and use the pop-up form to provide us with information about your experience.

Alternately, you can use the online feedback form at

http://www.juniper.net/techpubs/feedback/.
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• E-mail—Sendyourcommentsto techpubs-comments@juniper.net. Includethedocument

or topic name, URL or page number, and software version (if applicable).

Requesting Technical Support

Technical product support is available through the JuniperNetworksTechnicalAssistance

Center (JTAC). If you are a customer with an active J-Care or Partner Support Service

support contract, or are covered under warranty, and need post-sales technical support,

you can access our tools and resources online or open a case with JTAC.

• JTAC policies—For a complete understanding of our JTAC procedures and policies,

review the JTAC User Guide located at

http://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf.

• Product warranties—For product warranty information, visit

http://www.juniper.net/support/warranty/.

• JTAC hours of operation—The JTAC centers have resources available 24 hours a day,

7 days a week, 365 days a year.

Self-Help Online Tools and Resources

For quick and easy problem resolution, Juniper Networks has designed an online

self-service portal called the Customer Support Center (CSC) that provides youwith the

following features:

• Find CSC offerings: http://www.juniper.net/customers/support/

• Search for known bugs: http://www2.juniper.net/kb/

• Find product documentation: http://www.juniper.net/techpubs/

• Find solutions and answer questions using our Knowledge Base: http://kb.juniper.net/

• Download the latest versions of software and review release notes:

http://www.juniper.net/customers/csc/software/

• Search technical bulletins for relevant hardware and software notifications:

http://kb.juniper.net/InfoCenter/

• Join and participate in the Juniper Networks Community Forum:

http://www.juniper.net/company/communities/

• Open a case online in the CSC Case Management tool: http://www.juniper.net/cm/

Toverify serviceentitlementbyproduct serial number, useourSerialNumberEntitlement

(SNE) Tool: https://tools.juniper.net/SerialNumberEntitlementSearch/

Opening a Casewith JTAC

You can open a case with JTAC on theWeb or by telephone.

• Use the Case Management tool in the CSC at http://www.juniper.net/cm/.

• Call 1-888-314-JTAC (1-888-314-5822 toll-free in the USA, Canada, and Mexico).

Copyright © 2017, Juniper Networks, Inc.xx

IS-IS Feature Guide

mailto:techpubs-comments@juniper.net?subject=
http://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf
http://www.juniper.net/support/warranty/
http://www.juniper.net/customers/support/
http://www2.juniper.net/kb/
http://www.juniper.net/techpubs/
http://kb.juniper.net/
http://www.juniper.net/customers/csc/software/
http://kb.juniper.net/InfoCenter/
http://www.juniper.net/company/communities/
http://www.juniper.net/cm/
https://tools.juniper.net/SerialNumberEntitlementSearch/
http://www.juniper.net/cm/


For international or direct-dial options in countries without toll-free numbers, see

http://www.juniper.net/support/requesting-support.html.

xxiCopyright © 2017, Juniper Networks, Inc.

About the Documentation

http://www.juniper.net/support/requesting-support.html


Copyright © 2017, Juniper Networks, Inc.xxii

IS-IS Feature Guide



PART 1

Overview

• Introduction to IS-IS on page 3
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CHAPTER 1

Introduction to IS-IS

• IS-IS Overview on page 3

• Supported Standards for IS-IS on page 8

• ISIS Fast Reroute Convergence on page 9

IS-IS Overview

The IS-IS protocol is an interior gateway protocol (IGP) that uses link-state information

to make routing decisions.

IS-IS is a link-state IGP that uses the shortest-path-first (SPF) algorithm to determine

routes. IS-IS evaluates the topology changes and determines whether to perform a full

SPF recalculation or a partial route calculation (PRC). This protocol originally was

developed for routing InternationalOrganization forStandardization (ISO)Connectionless

Network Protocol (CLNP) packets.

Like OSPF routing, IS-IS uses hello packets that allow network convergence to occur

quickly when network changes are detected. IS-IS uses the SPF algorithm to determine

routes. Using SPF, IS-IS evaluates network topology changes and determines if a full or

partial route calculation is required.

NOTE: Because IS-IS uses ISO addresses, the configuration of IP version 6
(IPv6) and IP version 4 (IPv4) implementations of IS-IS is identical.

NOTE: See Platforms/FPCs That Cannot Forward TCC Encapsulated ISO
Traffic to find a list of those devices and FPCconfigurations that cannot pass
ISO traffic when encapsulated in TCC format.

This section discusses the following topics:

• IS-IS Terminology on page 4

• ISO Network Addresses on page 4

• IS-IS Packets on page 6

• Persistent Route Reachability on page 7
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• IS-IS Support for Multipoint Network Clouds on page 7

• Installing a Default Route to the Nearest Routing Device That Operates at Both IS-IS

Levels on page 7

IS-IS Terminology

An IS-IS network is a single autonomous system (AS), also called a routing domain, that

consists of end systems and intermediate systems. End systems are network entities that

send and receive packets. Intermediate systems send and receive packets and relay

(forward) packets. (Intermediate system is theOpenSystem Interconnection [OSI] term

for a router.) ISO packets are called network PDUs.

In IS-IS, a single AS can be divided into smaller groups called areas. Routing between

areas is organized hierarchically, allowing a domain to be administratively divided into

smaller areas. This organization is accomplished by configuring Level 1 and Level 2

intermediate systems. Level 1 systems route within an area; when the destination is

outside an area, they route toward a Level 2 system. Level 2 intermediate systems route

between areas and toward other ASs. No IS-IS area functions strictly as a backbone.

Level 1 routers share intra-area routing information, and Level 2 routers share interarea

information about IP addresses available within each area. Uniquely, IS-IS routers can

act as both Level 1 and Level 2 routers, sharing intra-area routeswith other Level 1 routers

and interarea routes with other Level 2 routers.

The propagation of link-state updates is determined by the level boundaries. All routers

within a level maintain a complete link-state database of all other routers in the same

level. Each router then uses the Dijkstra algorithm to determine the shortest path from

the local router to other routers in the link-state database.

ISO Network Addresses

IS-IS uses ISO network addresses. Each address identifies a point of connection to the

network, such as a router interface, and is called a network service access point (NSAP).

IS-IS supports multiple NSAP addresses on the loopback lo0 interface.

An end system can havemultiple NSAP addresses, in which case the addresses differ

only by the last byte (called the n-selector). Each NSAP represents a service that is

available at that node. In addition to having multiple services, a single node can belong

to multiple areas.

Eachnetwork entity alsohasa special networkaddress calledanetwork entity title (NET).

Structurally, an NET is identical to an NSAP address but has an n-selector of 00. Most

end systems and intermediate systems have one NET. Intermediate systems that

participate in multiple areas can havemultiple NETs.

The following ISO addresses illustrate the IS-IS address format:

49.0001.00a0.c96b.c490.00
49.0001.2081.9716.9018.00

NETs take several forms, depending on your network requirements. NET addresses are

hexadecimaland range from8octets to20octets in length.Generally, the formatconsists
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of an authority and format Identifier (AFI), a domain ID, an area ID, a system identifier,

and a selector. The simplest format omits the domain ID and is 10 octets long. For

example, the NET address 49.0001.1921.6800.1001.00 consists of the following parts:

• 49—AFI

• 0001—Area ID

• 1921.6800.1001—System identifier

• 00—Selector

The system identifier must be unique within the network. For an IP-only network, we

recommend using the IP address of an interface on the router. Configuring a loopback

NET address with the IP address is helpful when troubleshooting is required on the

network.

The first portion of the address is the area number, which is a variable number from 1

through 13 bytes. The first byte of the area number (49) is the authority and format

indicator (AFI). The next bytes are the assigned domain (area) identifier, which can be

from 0 through 12 bytes. In the examples above, the area identifier is 0001.

The next six bytes form the system identifier. The system identifier can be any six bytes

that are unique throughout the entire domain. The system identifier commonly is the

media access control (MAC) address (as in the first example, 00a0.c96b.c490) or the

IP address expressed in binary-coded decimal (BCD) (as in the second example,

2081.9716.9018, which corresponds to IP address 208.197.169.18). The last byte (00) is

the n-selector.

NOTE: The system identifier cannot be0000.0000.0000.All 0s is an illegal
setting, and the adjacency is not formedwith this setting.

To provide help with IS-IS debugging, the Junos
®
operating system (Junos OS) supports

dynamic mapping of ISO system identifiers to the hostname. Each system can be

configured with a hostname, which allows the system identifier-to-hostnamemapping

tobecarried in adynamichostname type, length, andvalue (TLV) tuple in IS-IS link-state

PDUs. This enables intermediate systems in the routing domain to learn about the ISO

system identifier of a particular intermediate system.
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IS-IS Packets

Each IS-IS PDU shares a common header. IS-IS uses the following PDUs to exchange

protocol information:

• IS-IS hello (IIH) PDUs—Broadcast to discover the identity of neighboring IS-IS systems

and to determine whether the neighbors are Level 1 or Level 2 intermediate systems.

IS-IS hello PDUs establish adjacencies with other routers and have three different

formats: one for point-to-point hello packets, one for Level 1 broadcast links, and one

for Level 2 broadcast links. Level 1 routers must share the same area address to form

anadjacency,while Level 2 routersdonothave this limitation. The request for adjacency

is encoded in the Circuit type field of the PDU.

Hello PDUs have a preset length assigned to them. The IS-IS router does not resize

any PDU tomatch themaximum transmission unit (MTU) on a router interface. Each

interface supports themaximum IS-IS PDU of 1492 bytes, and hello PDUs are padded

tomeet the maximum value. When the hello is sent to a neighboring router, the

connecting interface supports the maximum PDU size.

• Link-state PDUs—Contain information about the state of adjacencies to neighboring

IS-IS systems. Link-state PDUs are flooded periodically throughout an area.

Also included is metric and IS-IS neighbor information. Each link-state PDUmust be

refreshed periodically on the network and is acknowledged by information within a

sequence number PDU.

On point-to-point links, each link-state PDU is acknowledged by a partial sequence

number PDU (PSNP), but on broadcast links, a complete sequence number PDU

(CSNP) is sent out over the network. Any router that finds newer link-state PDU

information in the CSNP then purges the out-of-date entry and updates the link-state

database.

Link-state PDUs support variable-length subnet mask addressing.

• Complete sequence number PDUs (CSNPs)—Contain a complete list of all link-state

PDUs in the IS-IS database. CSNPs are sent periodically on all links, and the receiving

systems use the information in the CSNP to update and synchronize their link-state

PDU databases. The designated router multicasts CSNPs on broadcast links in place

of sending explicit acknowledgments for each link-state PDU.

Containedwithin theCSNP isa link-statePDU identifier, a lifetime, a sequencenumber,

and a checksum for each entry in the database. Periodically, a CSNP is sent on both

broadcast and point-to-point links to maintain a correct database. Also, the

advertisement of CSNPs occurswhen an adjacency is formedwith another router. Like

IS-IS hello PDUs, CSNPs come in two types: Level 1 and Level 2.

When a device receives a CSNP, it checks the database entries against its own local

link-state database. If it detects missing information, the device requests specific

link-state PDU details using a partial sequence number PDU (PSNP).

• Partial sequence number PDUs (PSNPs)—Sentmulticast by a receiverwhen it detects

that it is missing a link-state PDU (when its link-state PDU database is out of date).

The receiver sends a PSNP to the system that transmitted the CSNP, effectively

Copyright © 2017, Juniper Networks, Inc.6

IS-IS Feature Guide



requesting that themissing link-state PDU be transmitted. That routing device, in turn,

forwards the missing link-state PDU to the requesting routing device.

A PSNP is used by an IS-IS router to request link-state PDU information from a

neighboring router. A PSNP can also explicitly acknowledge the receipt of a link-state

PDUonapoint-to-point link.Onabroadcast link, aCSNP isusedas implicit knowledge.

Like hello PDUs and CSNPs, the PSNP also has two types: Level 1 and Level 2.

Whenadevice comparesaCSNP to its local databaseanddetermines that a link-state

PDU ismissing, the router issuesaPSNPfor themissing link-statePDU,which is returned

in a link-state PDU from the router sending the CSNP. The received link-state PDU is

thenstored in the localdatabase, andanacknowledgment is sentback to theoriginating

router.

Persistent Route Reachability

IPv4 and IPv6 route reachability information in IS-IS link-state PDUs is preserved when

you commit a configuration. IP prefixes are preservedwith their original packet fragment

upon link-state PDU regeneration.

IS-IS Support for Multipoint Network Clouds

IS-IS does not support multipoint configurations. Therefore, when configuring Frame

Relay or Asynchronous Transfer Mode (ATM) networks, youmust configure them as

collections of point-to-point links, not as multipoint clouds.

Installing a Default Route to the Nearest Routing Device That Operates at Both IS-IS Levels

When a routing device that operates as both a Level 1 and Level 2 router (Router B)

determines that it can reach at least one area other than its own (for example, in Area

Y), it sets the ATTACHED bit in its Level 1 link-state PDU. Thereafter, the Level 1 router

(Router A) introduces a default route pointing to the nearest attached routing device

that operates as both a Level 1 and Level 2 router (Router B). See Figure 1 on page 7.

Figure 1: Install Default Route to Nearest Routing Device That Operates
at Both Level 1 and Level 2
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Related
Documentation

Understanding IS-IS Configuration on page 13•

• Example: Configuring IS-IS on page 14

Supported Standards for IS-IS

Junos OS substantially supports the following standards for IS-IS.

• International Organization for Standardization/International Electrotechnical

Commission (ISO/IEC) 8473, Information technology — Protocol for providing the

connectionless-mode network service

• ISO 9542, End System to Intermediate System Routing Exchange Protocol for Use in

Conjunction with the Protocol for the Provision of the Connectionless-mode Network

Service

• ISO/IEC 10589, Information technology—Telecommunicationsand informationexchange

between systems— Intermediate System to Intermediate System intra-domain routeing

information exchange protocol for use in conjunction with the protocol for providing the

connectionless-mode network service (ISO 8473)

• RFC 1195, Use of OSI IS-IS for Routing in TCP/IP and Dual Environments

• RFC 3719, Recommendations for Interoperable Networks using Intermediate System to

Intermediate System (IS-IS)

• RFC 3847, Restart Signaling for Intermediate System to Intermediate System (IS-IS)

• RFC 5120,M-ISIS: Multi Topology (MT) Routing in Intermediate System to Intermediate

Systems (IS-ISs)

• RFC 5130, A Policy Control Mechanism in IS-IS Using Administrative Tags

• RFC 5286, Basic Specification for IP Fast Reroute: Loop-Free Alternates

• RFC 5301, Dynamic Hostname Exchange Mechanism for IS-IS

• RFC 5302, Domain-Wide Prefix Distribution with Two-Level IS-IS

• RFC 5303, Three-Way Handshake for IS-IS Point-to-Point Adjacencies

• RFC 5304, IS-IS Cryptographic Authentication

• RFC 5305, IS-IS Extensions for Traffic Engineering

• RFC 5306, Restart Signaling for IS-IS

• RFC 5307, IS-IS Extensions in Support of Generalized Multi-Protocol Label Switching

(GMPLS)

• RFC 5308, Routing IPv6 with IS-IS

• RFC 5310, IS-IS Generic Cryptographic Authentication

• RFC 5880, Bidirectional Forwarding Detection (BFD)

• RFC 6232, Purge Originator Identification TLV for IS-IS
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The following RFCs do not define standards, but provide information about IS-IS and

related technologies. The IETF classifies them as “Informational.”

• RFC 2973, IS-IS Mesh Groups

• RFC 3358,Optional Checksums in Intermediate System to Intermediate System (ISIS)

• RFC 3359, Reserved Type, Length and Value (TLV) Codepoints in Intermediate System

to Intermediate System

• RFC3373,Three-WayHandshake for IntermediateSystemto IntermediateSystem(IS-IS)

Point-to-Point Adjacencies

• RFC 3567, Intermediate System to Intermediate System (IS-IS) Cryptographic

Authentication

• RFC 3787, Recommendations for Interoperable IP Networks using Intermediate System

to Intermediate System (IS-IS)

• RFC 5309, Point-to-Point Operation over LAN in Link State Routing Protocols

• Internet draft draft-ietf-isis-wg-255adj-02.txt,Maintaining more than 255 circuits in

IS-IS

Related
Documentation

IS-IS Overview on page 3•

• Supported ES-IS Standards

• Accessing Standards Documents on the Internet

ISIS Fast Reroute Convergence

Sub-secondservice restoration isakey requirement forMPLSandnative IP-basednetwork

serviceproviders. There aremanyways toachieve fast reroutewith suboptimal next-hop

to reach destination like loop-free alternate and remote loop-free alternate. In these

cases, IGP will download primary and backup next-hop beforehand in FIB. Packet

forwarding engine (PFE) performs local repair when a primary next-hop loses its

reachability to a given destination. Since PFE already has alternative path to reach

destination, sub-second restoration is possible. If destination is reachable via equal cost

multi path (ECMP) thenonly primary path is downloaded to forwarding informationbase

(FIB). If few ECMP links go down than the required bandwidth for a destination, fast

reroute convergence is not possible.

To resolve this, the best ECMP links are grouped as unilist of primary next-hops to reach

destination and the sub-optimal ECMP links are grouped as unilist of backup next-hops

to reach the destination. If bandwidth of the primary next-hops falls below the desired

bandwidth, PFE does a local repair and switches traffic to backup unilist next-hops. This

is yet another backup, where the backup path is computed and installed in FIB for ECMP

paths. Here, a set of best ECMP links are grouped as primary next-hops to reach

destination and a set of sub-optimal ECMP links are grouped as backup next-hops to

reach destination. If bandwidth of the primary next-hops falls below desired bandwidth

due to link failure onprimary group, PFE should perform local repair and switch the traffic

to backup next-hops.
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In the following topology, R1 has three ECMP links to D1 via R2. R1 also has three

sub-optimal ECMP links to D1 via R3 and R2. All ECMP links L1, L2 and L3 can be placed

under one group; a primary group and also group sub-optimal ECMP links L3, L4 and L5

under another group; a backup group.

Figure 2: Topology

IS-IS calculates the shortest path using shortest-path-first (SPF) algorithm and

downloadsprimarynext-hopswithappropriateweight inFIB. IS-ISalsocalculatesbackup

next-hops and downloads them to FIB with appropriate weight.

Backup next-hops weight will always be greater than primary next-hops. If a link from

primary group goes down, PFE performs a local repair andmodifies the weight of the

next-hops. PFE forwards traffic to the destinationwith leastweight next-hops to achieve

sub-millisecond convergence. IS-IS runs SPF and comes up with a set of primary and

backup next-hops. IS-IS then updates the FIB with the updated next hops. PFE resumes

traffic forwarding on new next-hops without any traffic loss.

Related
Documentation

• link-group-protection (Protocols IS-IS) on page 449
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PART 2

Configuring IS-IS

• Configuring a Basic IS-IS Network on page 13

• Configuring IS-IS Authentication and Checksums on page 31

• Configuring IS-IS Routing Policy and Route Redistribution on page 43

• Configuring IS-IS Bidirectional Forwarding Detection on page 119

• Configuring IS-IS Flooding Groups on page 137

• Configuring IS-IS Multitopology Routing and IPv6 Support on page 143

• Configuring IS-IS Link and Node Link Protection on page 177

• Configuring IS-IS Traffic Engineering on page 231

• Configuring IS-IS Scaling and Throttling on page 301

• Configuring IS-IS CLNS on page 319

• Configuring IS-IS on Logical Systems on page 323
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CHAPTER 2

Configuring a Basic IS-IS Network

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14

• Understanding IS-IS Areas to Divide an Autonomous System into Smaller

Groups on page 20

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea

Flooding on page 20

• Understanding IS-IS Designated Routers on page 29

• Configuring Designated Router Election Priority for IS-IS on page 29

• Configuring an ISO System Identifier for the Router on page 30

Understanding IS-IS Configuration

To configure IS-IS, youmust enable IS-IS on the interfaces and configure a NET address

ononeof thedevice interfaces (preferably, the lo0 interface) by setting family isoaddress

net-address on the interface. To create the NET address (also known as the system ID

or theNSAPaddress), youcanuse theconvention that isdictatedbyyournetworkdesign,

or you can follow this convention:

1. Take the router ID, remove the dots (.), and insert leading zeroes where necessary so

that the string is 12 characters long.

For example, if the router ID is 192.168.0.4, the 12-character string would be

192168000004. If the router ID is 10.12.23.1, the 12-character string would be

010012023001.

2. Add a dot after every 4th character.

The strings would become 1921.6800.0004 and 0100.1202.3001.

3. Prepend the area number.

If the routing devices are in area 47, the strings would become 47.1921.6800.0004

and 47.0100.1202.3001.

4. Append the selector (00).

The strings would become 47.1921.6800.0004.00 and 47.0100.1202.3001.00.
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Youmust configure the ISO family on all interfaces that are supporting the IS-IS protocol

by setting family iso on the interface. This means that IS-IS related frames are not

discarded by the routing devices.

Youmust enable IS-IS to run on the interfaces by setting interface interface-name in the

protocol configuration. This means that the interfaces are advertised into IS-IS.

Unlike OSPF, when you enable IS-IS on the lo0 interface, you do not need to explicitly

set passivemode. Passivemodemeans that the interface is advertised into the link-state

protocol, but the interface does not send or receive protocol control packets, such as

IS-IS hello and link-state PDUs. In IS-IS, the lo0 interface is always passive.

When you enable IS-IS on an interface, both levels (Level 1 and Level 2) are enabled by

default. To specify that an interface is on a Level 1 link, disable Level 2. To specify that

an interface is on a Level 2 link, disable Level 1. You can disable a level on the entire device

or per-interface. If two routing devices, R1 and R2, are both in the same IS-IS area, they

communicate at Level 1 if one or both devices have Level 2 disabled.

For security devices only, youmust enable IS-IS by settingmode packet-based at the

[edit security forwarding-options family iso] hierarchy level.

Related
Documentation

Example: Configuring IS-IS on page 14•

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20

• Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

Example: Configuring IS-IS

This example shows how to configure IS-IS.

• Requirements on page 14

• Overview on page 14

• Configuration on page 15

• Verification on page 17

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

In this example, you configure the two IS-IS routing devices in a single area. The devices

have NET addresses 49.0002.0192.0168.0001.00 and 49.0002.0192.0168.0002.00 on

the lo0 interfaces. Additionally, you configure the ISO family on the IS-IS interfaces.

For Junos OS security devices only, you configure themode packet-based statement at

the [edit security forwarding-options family iso] hierarchy level.
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Figure 3 on page 15 shows the topology used in this example.

Figure 3: Simple IS-IS Topology

R1

.1 10.0.0.0/30 .2

R2

lo0:192.168.0.1 lo0:192.168.0.2

g0
41

28
2

“CLI Quick Configuration” on page 15 shows the configuration for both of the devices in

Figure 3 on page 15. The section “Step-by-Step Procedure” on page 15 describes the

steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set security forwarding-options family isomode packet-based
set interfaces ge-1/2/0 unit 0 description to-R2
set interfaces ge-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces ge-1/2/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set protocols isis interface ge-1/2/0.0
set protocols isis interface lo0.0

Device R2 set security forwarding-options family isomode packet-based
set interfaces ge-1/2/0 unit 0 description to-R1
set interfaces ge-1/2/0 unit 0 family inet address 10.0.0.2/30
set interfaces ge-1/2/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0002.00
set protocols isis interface ge-1/2/0.0
set protocols isis interface lo0.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IS-IS:

1. Enable IS-IS if your router is in secure context.

[edit security forwarding-options family iso]
user@R1# setmode packet-based

2. Create the interface that connects to Device R2, and configure the ISO family on

the interface.
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[edit interfaces ge-1/2/0 unit 0]
user@R1# set description to-R2
user@R1# set family inet address 10.0.0.1/30
user@R1# set family iso

3. Create the loopback interface, set the IP address, and set the NET address.

[edit interfaces lo0 unit 0]
user@R1# set family inet address 192.168.0.1/32
user@R1# set family iso address 49.0002.0192.0168.0001.00

4. Enable IS-IS on the interfaces.

[edit protocols isis]
user@R1# set interface ge-1/2/0.0
user@R1# set interface lo0.0

Results From configuration mode, confirm your configuration by entering the show interfaces,

showprotocols, and showsecuritycommands. If theoutputdoesnotdisplay the intended

configuration, repeat the instructions in this example to correct the configuration.

user@R1# show security
forwarding-options {
family iso {
mode packet-based;

}
}

user@R1# show interfaces
ge-1/2/0 {
unit 0 {
description to-R2;
family inet {
address 10.0.0.1/30;

}
family iso;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.1/32;

}
family iso {
address 49.0002.0192.0168.0001.00;

}
}

}

user@R1# show protocols
isis {
interface ge-1/2/0.0;
interface lo0.0;

}
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If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying IS-IS Interface Configuration on page 17

• Verifying IS-IS Interface Configuration in Detail on page 17

• Verifying IS-IS Adjacencies on page 18

• Verifying IS-IS Adjacencies in Detail on page 18

Verifying IS-IS Interface Configuration

Purpose Verify the status of the IS-IS-enabled interfaces.

Action From operational mode, enter the show isis interface brief command.

user@R1> show isis interface brief
IS-IS interface database:
Interface             L CirID Level 1 DR        Level 2 DR        L1/L2 Metric
lo0.0                 3   0x1 Passive           Passive                 0/0
ge-1/2/0.0            3   0x1 R2.02         R2.02              10/10

Meaning Verify that the output shows the intended configuration of the interfaces on which IS-IS

is enabled.

Verifying IS-IS Interface Configuration in Detail

Purpose Verify the details of IS-IS-enabled interfaces.

Action From operational mode, enter the show isis interface detail command.

user@R1> show isis interface detail
IS-IS interface database:
lo0.0
  Index: 75, State: 0x6, Circuit id: 0x1, Circuit type: 0
  LSP interval: 100 ms, CSNP interval: disabled
  Adjacency advertisement: Advertise
  Level Adjacencies Priority Metric Hello (s) Hold (s) Designated Router
    1             0       64      0 Passive
    2             0       64      0 Passive
ge-1/2/0.0
  Index: 77, State: 0x6, Circuit id: 0x1, Circuit type: 3
  LSP interval: 100 ms, CSNP interval: 10 s
  Adjacency advertisement: Advertise
  Level Adjacencies Priority Metric Hello (s) Hold (s) Designated Router
    1             1       64     10     9.000       27 R2.02 (not us)
    2             1       64     10     9.000       27 R2.02 (not us)
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Meaning Check the following output fields and verify that the output shows the intended

configuration of IS-IS-enabled interfaces:

• Interface—Interface configured for IS-IS.

• State—Internal implementation information.

• Circuit id—Circuit identifier.

• Circuit type—Configured level of IS-IS:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

• link-state PDU interval—Time between IS-IS information messages.

• L or Level—Type of adjacency:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

• Adjacencies—Adjacencies established on the interface.

• Priority—Priority value established on the interface.

• Metric—Metric value for the interface.

• Hello(s)—Intervals between hello PDUs.

• Hold(s)—Hold time on the interface.

Verifying IS-IS Adjacencies

Purpose Display brief information about IS-IS neighbors.

Action From operational mode, enter the show isis adjacency brief command.

user@R1> show isis adjacency brief
Interface             System         L State        Hold (secs) SNPA
ge-1/2/0.0            R2         1  Up                    6  0:5:85:8f:c8:bd
ge-1/2/0.0            R2         2  Up                    6  0:5:85:8f:c8:bd

Meaning Verify the adjacent routers in the IS-IS database.

Verifying IS-IS Adjacencies in Detail

Purpose Display extensive information about IS-IS neighbors.
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Action From operational mode, enter the show isis adjacency extensive command.

user@R1> show isis adjacency extensive
R2
  Interface: ge-1/2/0.0, Level: 1, State: Up, Expires in 6 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 00:40:28 ago
  Circuit type: 3, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bd
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R2.02, IP addresses: 10.0.0.2
  Transition log:
  When                  State        Event           Down reason
  Thu May 31 11:18:48   Up           Seenself        

R2
  Interface: ge-1/2/0.0, Level: 2, State: Up, Expires in 8 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 00:40:28 ago
  Circuit type: 3, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bd
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R2.02, IP addresses: 10.0.0.2
  Transition log:
  When                  State        Event           Down reason
  Thu May 31 11:18:48   Up           Seenself        

Meaning Check the following fields and verify the adjacency information about IS-IS neighbors:

• Interface—Interface through which the neighbor is reachable.

• L or Level—Configured level of IS-IS:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

An exclamation point before the level number indicates that the adjacency is missing

an IP address.

• State—Status of the adjacency: Up, Down, New,One-way, Initializing, or Rejected.

• Event—Message that identifies the cause of a state.

• Down reason—Reason the adjacency is down.

• Restart capable—A neighbor is configured for graceful restart.

• Transition log—List of transitions includingWhen, State, and Reason.

Related
Documentation

Understanding IS-IS Configuration on page 13•

• Example: Configuring IS-IS for GRES with Graceful Restart

• Configuring Designated Router Election Priority for IS-IS on page 29

• Junos OS Feature Support Reference for SRX Series and J Series Devices
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Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups

In IS-IS, a single AS can be divided into smaller groups called areas.

Link-state protocols cannot scale well if a large autonomous system (AS) consists of a

single set of routing devices that all share a common database to compute the best

paths through the AS. Because the shortest-path-first (SPF) algorithmworks in an

exponential fashion, the CPU demand can become too heavy when toomany routing

devices share their complete routing information with each other. To alleviate this issue,

large ASs are divided into smaller parts called areas.

When ASs are split into areas, the disjointed areas must be connected to route traffic

between the areas. Reachability information at the area borders must be injected into

each other areas.

In IS-IS, routing between areas is organized hierarchically. This organization is

accomplished by configuring Level 1 and Level 2 intermediate systems. Level 1 systems

route within an area. When the destination is outside an area, Level 1 systems route

toward a Level 2 system. Level 2 intermediate systems route between areas and toward

other ASs. No IS-IS area functions strictly as a backbone.

Level 1 routers share intra-area routing information, and Level 2 routers share interarea

information about IP addresses available within each area. Uniquely, IS-IS routers can

act as both Level 1 and Level 2 routers, sharing intra-area routeswith other Level 1 routers

and interarea routes with other Level 2 routers.

The propagation of link-state updates is determined by the level boundaries. All routers

within a level maintain a complete link-state database of all other routers in the same

level. Each router then uses the Dijkstra algorithm to determine the shortest path from

the local router to other routers in the link-state database.

Related
Documentation

Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20

•

Example: Configuring aMulti-Level IS-IS Topology to Control Interarea Flooding

This example shows how to configure a multi-level IS-IS topology.

• Requirements on page 20

• Overview on page 21

• Configuration on page 22

• Verification on page 26

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Copyright © 2017, Juniper Networks, Inc.20

IS-IS Feature Guide



Overview

Like OSPF, the IS-IS protocol supports the partitioning of a routing domain into multiple

areas with levels that control interarea flooding. The use of multiple levels improves

protocol scalability, as Level 2 (backbone) link-state PDUs are normally not flooded into

a Level 1 area.

An IS-IS Level 2 area is analogous to the OSPF backbone area (0), while a Level 1 area

operates much like an OSPF totally stubby area, in that a default route is normally used

to reach both inter-level and AS external routes.

Unlike OSPF, IS-IS area boundaries occur between routers, such that a given routing

device is always wholly contained within a particular area. Level 1 adjacencies can be

formed between routers that share a common area number, while a Level 2 adjacency

can be formed between routers that might or might not share an area number.

Figure 4 on page 21 shows the topology used in this example.

Figure 4: IS-ISMulti-Level Topology
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“CLI Quick Configuration” on page 22 shows the configuration for all of the devices in

Figure 4 on page 21. The section “Step-by-Step Procedure” on page 23 describes the

steps on Device R5.

This example has the following characteristics:

• Device R5 functions as a Level 1/Level 2 router to interconnect the Level 2 backbone

area 49.001 and the Level 1 area 49.002 containing Device R6 and Device R7.

• The system ID is based on the devices’ IPv4 lo0 addresses.

• Loss of any individual interface does not totally disrupt the IS-IS operation.

• The IPv4 lo0 addresses of all routers are reachable through IS-IS.

21Copyright © 2017, Juniper Networks, Inc.

Chapter 2: Configuring a Basic IS-IS Network



• The link between Device R3 and Device S1 appears in area 49.001 as an intra-area

route. No IS-IS adjacencies can be established on this interface. This is accomplished

by configuring the passive statement on Device R3’s interface to Device S1.

• The loopback addresses of Level 2 devices do not appear in a Level 1 area.

• There is only one adjacency for each device pairing.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R3 set interfaces fe-1/2/0 unit 0 description to-R4
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.17/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R5
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.21/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.41/30
set interfaces fe-1/2/2 unit 0 description to-S1
set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set interfaces lo0 unit 0 family iso address 49.001.0192.0168.0003.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0 level 1 disable
set protocols isis interface fe-1/2/2.0 passive

Device R4 set interfaces fe-1/2/0 unit 0 description to-R3
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.18/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R5
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.25/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set interfaces lo0 unit 0 family iso address 49.001.0192.0168.0004.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0 level 1 disable

Device R5 set interfaces fe-1/2/0 unit 0 description to-R3
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.22/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R4
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.26/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 description to-R6
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.29/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/3 unit 0 description to-R7
set interfaces fe-1/2/3 unit 0 family inet address 10.0.0.38/30
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set interfaces fe-1/2/3 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.5/32
set interfaces lo0 unit 0 family iso address 49.002.0192.0168.0005.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface fe-1/2/2.0 level 2 disable
set protocols isis interface fe-1/2/3.0 level 2 disable
set protocols isis interface lo0.0 level 1 disable

Device R6 set interfaces fe-1/2/0 unit 0 description to-R5
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.30/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R7
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.33/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.6/32
set interfaces lo0 unit 0 family iso address 49.002.0192.0168.0006.00
set protocols isis interface fe-1/2/0.0 level 2 disable
set protocols isis interface fe-1/2/1.0 level 2 disable
set protocols isis interface lo0.0 level 2 disable

Device R7 set interfaces fe-1/2/0 unit 0 description to-R6
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.34/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R5
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.37/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.7/32
set interfaces lo0 unit 0 family iso address 49.002.0192.0168.0007.00
set protocols isis interface fe-1/2/0.0 level 2 disable
set protocols isis interface fe-1/2/1.0 level 2 disable
set protocols isis interface lo0.0 level 2 disable

Device S1 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.42/30
set interfaces fe-1/2/0 unit 0 description to-R3

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure multi-level IS-IS:

1. Configure the network interfaces.

Enable IS-IS on the interfacesby Including the ISOaddress family on each interface.

[edit interfaces]
user@R5# set fe-1/2/0 unit 0 description to-R3
user@R5# set fe-1/2/0 unit 0 family inet address 10.0.0.22/30
user@R5# set fe-1/2/0 unit 0 family iso
user@R5# set fe-1/2/1 unit 0 description to-R4
user@R5# set fe-1/2/1 unit 0 family inet address 10.0.0.26/30
user@R5# set fe-1/2/1 unit 0 family iso
user@R5# set fe-1/2/2 unit 0 description to-R6
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user@R5# set fe-1/2/2 unit 0 family inet address 10.0.0.29/30
user@R5# set fe-1/2/2 unit 0 family iso
user@R5# set fe-1/2/3 unit 0 description to-R7
user@R5# set fe-1/2/3 unit 0 family inet address 10.0.0.38/30
user@R5# set fe-1/2/3 unit 0 family iso

2. Configure two loopback interface addresses.

One address is for IPv4.

The other is for the IS-IS area 49.002 so that Device R5 can form adjacencies with

the other Level 1 devices in area 49.002. Even though Device R5’s NET identifies

itself asbelonging to theLevel 1 area49.002, its loopback interface is not configured

as a Level 1 interface. Doing so would cause the route to Device R5’s loopback to

be injected into the Level 1 area.

[edit interfaces lo0 unit 0]
user@R5# set family inet address 192.168.0.5/32
user@R5# set family iso address 49.002.0192.0168.0005.00

3. Specify the IS-IS level on a per-interface basis.

DeviceR5becomes adjacent to the other routing devices on the same level on each

link.

Bydefault, IS-IS is enabled for IS-ISareasonall interfacesonwhich the ISOprotocol

family is enabled (at the [edit interfaces interface-name unit logical-unit-number]

hierarchy level). To disable IS-IS at any particular level on an interface, include the

disable statement.

Device R5’s loopback interface is configured to run Level 2 only. If Level 1 operation

were enabled on lo0.0, Device R5 would include its loopback address in its Level 1

link-state PDU, which is incorrect for this example in which the loopback addresses

of Level 2 devices must not appear in a Level 1 area.

Unlike OSPF, youmust explicitly list the router’s lo0 interface at the [edit protocols

isis] hierarchy level, because this interface is the source of the router’s NET, and

thereforemustbeconfiguredasan IS-IS interface. In IS-IS, the lo0 interfaceoperates

in the passive mode by default, which is ideal because adjacency formation can

never occur on a virtual interface.

[edit protocols isis]
user@R5# set interface fe-1/2/0.0 level 1 disable
user@R5# set interface fe-1/2/1.0 level 1 disable
user@R5# set interface fe-1/2/0.0 level 2 disable
user@R5# set interface fe-1/2/3.0 level 2 disable
user@R5# set interface lo0.0 level 1 disable

Results Fromconfigurationmode, confirm your configuration by entering the show interfacesand

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R5# show interfaces
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fe-1/2/0 {
unit 0{
description to-R3;
family inet {
address 10.0.0.22/30;

}
family iso;

}
}
fe-1/2/1 {
unit 0 {
description to-R4;
family inet {
address 10.0.0.26/30;

}
family iso;

}
}
fe-1/2/2 {
unit 0 {
description to-R6;
family inet {
address 10.0.0.29/30;

}
family iso;

}
}
fe-1/2/3 {
unit 0 {
description to-R7;
family inet {
address 10.0.0.38/30;

}
family iso;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.5/32;

}
family iso {
address 49.002.0192.0168.0005.00;

}
}

}

user@R5# show protocols
isis {
interface fe-1/2/0.0 {
level 1 disable;

}
interface fe-1/2/1.0 {
level 1 disable;

}
interface fe-1/2/0.0 {
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level 2 disable;
}
interface fe-1/2/3.0 {
level 2 disable;

}
interface lo0.0 {
level 1 disable;

}
}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Checking Interface-to-Area Associations on page 26

• Verifying IS-IS Adjacencies on page 26

• Examining the IS-IS Database on page 27

Checking Interface-to-Area Associations

Purpose Make sure that the interface-to-area associations are configured as expected.

Action From operational mode, enter the show isis interface command.

user@R5> show isis interface
IS-IS interface database:
Interface             L CirID Level 1 DR       Level 2 DR       L1/L2 Metric
lo0.0                 3   0x1 Disabled          Passive             0/0
fe-1/2/0.0           2   0x3 Disabled          R5.03              10/10
fe-1/2/1.0           2   0x2 Disabled          R5.02              10/10
fe-1/2/0.0           1   0x1 R6.02         Disabled               10/10
fe-1/2/3.0           1   0x4 R5.04         Disabled               10/10

Meaning The output shows that Device R5’s interfaces have been correctly configured with the

ISO family, and that the interfaces have been placed into the correct levels.

You can also see that Device R5 has elected itself as the designated intermediate system

(DIS) on its broadcast-capable IS-IS interfaces.

Verifying IS-IS Adjacencies

Purpose Verify that the expected adjacencies have formed between Device R5 and its IS-IS

neighbors.

Action From operational mode, enter the show isis adjacency detail command.

user@R5> show isis adjacency detail
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R3
  Interface: fe-1/2/0.0, Level: 2, State: Up, Expires in 25 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 03:19:31 ago
  Circuit type: 2, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bc
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R5.03, IP addresses: 10.0.0.21

R4
  Interface: fe-1/2/1.0, Level: 2, State: Up, Expires in 24 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 03:19:36 ago
  Circuit type: 2, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bc
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R5.02, IP addresses: 10.0.0.25

R6
  Interface: fe-1/2/0.0, Level: 1, State: Up, Expires in 6 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 03:20:24 ago
  Circuit type: 1, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bd
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R6.02, IP addresses: 10.0.0.30

R7
  Interface: fe-1/2/3.0, Level: 1, State: Up, Expires in 21 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 03:19:29 ago
  Circuit type: 1, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bc
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R5.04, IP addresses: 10.0.0.37

Meaning These results confirm that Device R5 has two Level 2 adjacencies and two Level 1

adjacencies.

Examining the IS-IS Database

Purpose Because Device R5 is a Level 1/Level 2 (L1/L2) attached router, examine the Level 1

link-state database associated with area 49.002 to confirm that loopback addresses

from backbone routers are not being advertised into the Level 1 area.

Action From operational mode, enter the show isis database detail command.

user@R5> show isis database detail
IS-IS level 1 link-state database:

R5.00-00 Sequence: 0x19, Checksum: 0x7488, Lifetime: 727 secs
   IS neighbor: R5.04                     Metric:       10
   IS neighbor: R6.02                     Metric:       10
   IP prefix: 10.0.0.28/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.36/30                    Metric:       10 Internal Up

R5.04-00 Sequence: 0x14, Checksum: 0x2668, Lifetime: 821 secs
   IS neighbor: R5.00                     Metric:        0
   IS neighbor: R7.00                     Metric:        0
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R6.00-00 Sequence: 0x17, Checksum: 0xa65, Lifetime: 774 secs
   IS neighbor: R6.02                     Metric:       10
   IS neighbor: R7.02                     Metric:       10
   IP prefix: 10.0.0.28/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.32/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.6/32                  Metric:        0 Internal Up

R6.02-00 Sequence: 0x13, Checksum: 0xd1c0, Lifetime: 908 secs
   IS neighbor: R5.00                     Metric:        0
   IS neighbor: R6.00                     Metric:        0

R7.00-00 Sequence: 0x17, Checksum: 0xe39, Lifetime: 775 secs
   IS neighbor: R5.04                     Metric:       10
   IS neighbor: R7.02                     Metric:       10
   IP prefix: 10.0.0.32/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.36/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.7/32                  Metric:        0 Internal Up

R7.02-00 Sequence: 0x13, Checksum: 0x404d, Lifetime: 966 secs
   IS neighbor: R6.00                     Metric:        0
   IS neighbor: R7.00                     Metric:        0

IS-IS level 2 link-state database:

R3.00-00 Sequence: 0x17, Checksum: 0x5f84, Lifetime: 1085 secs
   IS neighbor: R4.02                     Metric:       10
   IS neighbor: R5.03                     Metric:       10
   IP prefix: 10.0.0.16/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.20/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.40/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.3/32                  Metric:        0 Internal Up

R4.00-00 Sequence: 0x17, Checksum: 0xab3a, Lifetime: 949 secs
   IS neighbor: R4.02                     Metric:       10
   IS neighbor: R5.02                     Metric:       10
   IP prefix: 10.0.0.16/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.24/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.4/32                  Metric:        0 Internal Up

R4.02-00 Sequence: 0x14, Checksum: 0xf2a8, Lifetime: 1022 secs
   IS neighbor: R3.00                     Metric:        0
   IS neighbor: R4.00                     Metric:        0

R5.00-00 Sequence: 0x1f, Checksum: 0x20d7, Lifetime: 821 secs
   IS neighbor: R5.02                     Metric:       10
   IS neighbor: R5.03                     Metric:       10
   IP prefix: 10.0.0.20/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.24/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.28/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.32/30                    Metric:       20 Internal Up
   IP prefix: 10.0.0.36/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.5/32                  Metric:        0 Internal Up
   IP prefix: 192.168.0.6/32                  Metric:       10 Internal Up
   IP prefix: 192.168.0.7/32                  Metric:       10 Internal Up

R5.02-00 Sequence: 0x14, Checksum: 0x6135, Lifetime: 977 secs
   IS neighbor: R4.00                     Metric:        0
   IS neighbor: R5.00                     Metric:        0

R5.03-00 Sequence: 0x14, Checksum: 0x1483, Lifetime: 1091 secs
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   IS neighbor: R3.00                     Metric:        0
   IS neighbor: R5.00                     Metric:        0

Meaning This display indicates that Device R5’s loopback interface is correctly configured to run

Level 2 only. Had Level 1 operation been enabled on lo0.0, Device R5 would have then

included its loopback address in its Level 1 link-state PDU.

You can also see that Device R5 has Level 2 link-state PDUs, received from its adjacent

neighbors.

Like an OSPF totally stubby area, no backbone (Level 2) or external prefixes are leaked

into a Level 1 area, by default. Level 1 prefixes are leaked up into the IS-IS backbone,

however, as can be seen in Device R5’s Level 2 link-state PDU.

Related
Documentation

Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

•

Understanding IS-IS Designated Routers

A router advertises its priority to become a designated router in its hello packets. On all

multiaccess networks (physical networks that support the attachment ofmore than two

routers, such as Ethernet networks), IS-IS uses the advertised priorities to elect a

designated router for thenetwork. This router is responsible for sendingnetwork link-state

advertisements, which describe all the routers attached to the network. These

advertisements are flooded throughout a single area. The priority value is meaningful

only on amultiaccess network. It has nomeaning on a point-to-point interface.

A router’s priority for becoming the designated router is indicated by an arbitrary number

from0 through 127,which you configure on the IS-IS interface. The routerwith thehighest

priority becomes the designated router for the area (Level 1, Level 2, or both), also

configured on the IS-IS interface. If routers in the network have the same priority, then

the router with the highest MAC address is elected as the designated router. By default,

routers have a priority value of 64.

Related
Documentation

Junos OS Feature Support Reference for SRX Series and J Series Devices•

• Configuring Designated Router Election Priority for IS-IS on page 29

Configuring Designated Router Election Priority for IS-IS

This example shows how to configure the designated router election priority for IS-IS.

Before you begin:

• Configure network interfaces. See the Junos OS Interfaces Configuration Guide for

Security Devices.

• Enable IS-IS on the interfaces. See “Example: Configuring IS-IS” on page 14.
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In this example, you configure the priority for logical interface ge-0/0/1.0 to be 100 and

the level number tobe 1. If this interfacehas thehighest priority value, the router becomes

the designated router for the Level 1 area.

To configure a designated router election priority for IS-IS:

[edit]
user@host# set protocols isis interface ge-0/0/1.0 level 1 priority 100

Related
Documentation

Understanding IS-IS Designated Routers on page 29•

• Example: Configuring IS-IS on page 14

Configuring an ISO System Identifier for the Router

For IS-IS tooperateon the router, you canoptionally configurea system identifier (system

ID). The system identifier is commonly the media access control (MAC) address or the

IP address expressed in binary-coded decimal (BCD).

If you do not staticallymap the hostname, themapping is generated dynamically, based

on thesystemhost-name. If youomit the static-host-mappinghostnamesysid statement,

the IS-IS system ID is dynamically generated from the host portion of the ISO address

configured on the loopback interface (lo0) and is mapped to the host-name statement

configured at the [edit system] hierarchy level. Run the show isis hostname command to

view themappings.

To configure an International Organization for Standardization (ISO) system ID, include

the sysid statement at the [edit system static-host-mapping hostname] hierarchy level:

[edit system]
static-host-mapping {
hostname {
sysid system-identifier;

}
}

hostname is thenamespecifiedby thehost-name statementat the [editsystem]hierarchy

level.

system-identifier is the ISO system identifier. It is the 6-byte system IDportion of the IS-IS

network service access point (NSAP).We recommend that you use the host’s IP address

represented in BCD format. For example, the IP address 192.168.1.77 is 1921.6800.1077 in

BCD.

Related
Documentation

• Example: Configuring the Unique Identity of a Router for Making it Accessible on the

Network
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CHAPTER 3

Configuring IS-IS Authentication and
Checksums

• Configuring IS-IS Authentication on page 31

• Configuring IS-IS AuthenticationWithout Network-Wide Deployment on page 33

• Understanding Hitless Authentication Key Rollover for IS-IS on page 33

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34

• Understanding Checksums on IS-IS Interfaces for Error Checking on page 39

• Example:EnablingPacketChecksumson IS-IS Interfaces forErrorCheckingonpage39

Configuring IS-IS Authentication

All IS-IS protocol exchanges can be authenticated to guarantee that only trusted routing

devices participate in the autonomous system (AS) routing. By default, IS-IS

authentication is disabled on the routing device.

To configure IS-IS authentication, youmust define an authentication password and

specify the authentication type.

You can configure one of the following authentication methods:

• Simpleauthentication—Usesa textpassword that is included in the transmittedpacket.

The receiving routingdeviceusesanauthentication key (password) to verify thepacket.

Simpleauthentication is included for compatibilitywithexisting IS-IS implementations.

However, we recommend that you do not use this authentication method because it

is insecure (the text can be “sniffed”).

CAUTION: A simple password that exceeds 254 characters is truncated.

• HMAC-MD5authentication—Usesan iteratedcryptographichash function.The receiving

routing device uses an authentication key (password) to verify the packet.

Youcanalsoconfiguremore fine-grained interface-level authentication for hellopackets.

To enable authentication and specify an authentication method, include the

authentication-type statement, specifying the simple ormd5 authentication type:
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authentication-type authentication;

For a list of hierarchy levels at which you can include this statement, see the statement

summary section for this statement.

To configure a password, include the authentication-key statement. The authentication

password for all routing devices in a domain must be the same.

authentication-key key;

For a list of hierarchy levels at which you can include this statement, see the statement

summary section for this statement.

To configure hitless authentication key rollover, include the authentication-key-chain

(Protocols IS-IS) statement.

The password can contain up to 255 characters. If you include spaces, enclose all

characters in quotation marks (“ ”).

If you are using the Junos OS IS-IS software with another implementation of IS-IS, the

other implementationmust be configured to use the samepassword for the domain, the

area, and all interfaces that are shared with a Junos OS implementation.

Authentication of hello packets, partial sequence number PDU (PSNP), and complete

sequence number PDU (CSNP) can be suppressed to enable interoperability with the

routing software of different vendors. Different vendors handle authentication in various

ways, and suppressing authentication for different PDU typesmight be the simplestway

to allow compatibility within the same network.

Toconfigure IS-IS togenerateauthenticatedpackets, butnot tocheck theauthentication

on received packets, include the no-authentication-check statement:

no-authentication-check;

To suppress authentication of IS-IS hello packets, include the no-hello-authentication

statement:

no-hello-authentication;

To suppress authentication of PSNPs, include the no-psnp-authentication statement:

no-psnp-authentication;

To suppress authentication of CSNPs, include the no-csnp-authentication statement:

no-csnp-authentication;

Fora list of hierarchy levelsatwhich youcan include thesestatements, see thestatement

summary sections for these statements.

NOTE: The authentication and the no-authentication statementsmust be

configuredat the samehierarchy level. Configuringauthenticationat the [edit

protocols isis interface interface-name] hierarchy level and configuring

no-authentication at the [edit protocols isis] hierarchy level has no effect.
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Related
Documentation

Configuring IS-IS AuthenticationWithout Network-Wide Deployment on page 33•

Configuring IS-IS AuthenticationWithout Network-Wide Deployment

To allow the use of authentication without requiring network-wide deployment, include

the loose-authentication-check statement:

loose-authentication-check;

For a list of hierarchy levels at which you can include this statement, see the statement

summary section for this statement.

Related
Documentation

Understanding Hitless Authentication Key Rollover for IS-IS on page 33•

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34

Understanding Hitless Authentication Key Rollover for IS-IS

IS-IS protocol exchanges can be authenticated to guarantee that only trusted routing

devices participate in routing. By default, authentication is disabled. The authentication

algorithm creates an encoded checksum that is included in the transmitted packet. The

receiving routing device uses an authentication key (password) to verify the packet’s

checksum.

If you configure authentication for all peers, each peer in that group inherits the group’s

authentication.

You can update authentication keys without resetting any IS-IS neighbor sessions. This

is referred to as hitless authentication key rollover.

Hitless authentication key rollover uses authentication keychains, which consist of the

authentication keys that are being updated. The keychain includes multiple keys. Each

key in the keychain has a unique start time. At the next key’s start time, a rollover occurs

from the current key to the next key, and the next key becomes the current key.

You can choose the algorithm through which authentication is established. You can

configureMD5or SHA-1 authentication. You associate a keychain and the authentication

algorithmwith an IS-IS neighboring session. Each key contains an identifier and a secret

password.

The sending peer chooses the active key based on the system time and the start times

of the keys in the keychain. The receiving peer determines the key with which it

authenticates based on the incoming key identifier.

You can configure either RFC 5304-based encoding or RFC 5310-based encoding for the

IS-IS protocol transmission encoding format.

Related
Documentation

Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34•
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Example: Configuring Hitless Authentication Key Rollover for IS-IS

This example shows how to configure hitless authentication key rollover for IS-IS.

• Requirements on page 34

• Overview on page 34

• Configuration on page 35

• Verification on page 38

Requirements

No special configuration beyonddevice initialization is required before configuring hitless

authentication key rollover for IS-IS.

Overview

Authentication guarantees that only trusted routers participate in routing updates. This

keychain authentication method is referred to as hitless because the keys roll over from

one to thenextwithout resettinganypeering sessionsor interrupting the routingprotocol.

Junos OS supports both RFC 5304, IS-IS Cryptographic Authentication and RFC 5310,

IS-IS Generic Cryptographic Authentication.

This example includes the following statements for configuring the keychain:

• algorithm—For each key in the keychain, you can specify an encryption algorithm. The

algorithm can be SHA-1 or MD-5.

• key—A keychain can havemultiple keys. Each key within a keychain must be identified

by a unique integer value. The range of valid identifier values is from 0 through 63.

• key-chain—For each keychain, youmust specify a name. This example defines two

keychains: base-key-global and base-key-inter.

• options—For each key in the keychain, you can specify the encoding for the message

authenticationcode:isis-enhancedorbasic. Thebasic (RFC5304)operation is enabled

by default.

When you configure the isis-enhanced option, Junos OS sends RFC 5310-encoded

routingprotocolpacketsandacceptsbothRFC5304-encodedandRFC5310-encoded

routing protocol packets that are received from other devices.

When you configure basic (or do not include the options statement in the key

configuration) Junos OS sends and receives RFC 5304-encoded routing protocols

packets, and drops 5310-encoded routing protocol packets that are received from

other devices.

Because this setting is for IS-ISonly, theTCPand theBFDprotocols ignore theencoding

option configured in the key.
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• secret—For each key in the keychain, youmust set a secret password. This password

can be entered in either encrypted or plain text format in the secret statement. It is

always displayed in encrypted format.

• start-time—Each key must specify a start time in UTC format. Control gets passed

from one key to the next. When a configured start time arrives (based on the routing

device’s clock), the key with that start time becomes active. Start times are specified

in the local time zone for a routing device andmust be unique within the key chain.

Youcanapply a keychain globally toall interfacesormoregranularly to specific interfaces.

Thisexample includes the followingstatements forapplying thekeychain toall interfaces

or to particular interfaces:

• authentication-key-chain—Enables you to apply a keychain at the global IS-IS level for

all Level 1 or all Level 2 interfaces.

• hello-authentication-key-chain—Enables you to apply a keychain at the individual IS-IS

interface level. The interface configuration overrides the global configuration.

Figure 5 on page 35 shows the topology used in the example.

Figure 5: Hitless Authentication Key Rollover for IS-IS
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This example shows the configuration for Router R0.

Configuration

CLI Quick
Configuration

To quickly configure the hitless authentication key rollover for IS-IS, copy the following

commands and paste the commands into the CLI.

[edit]
set interfaces ge-0/0/0 unit 0 description "interface A"
set interfaces ge-0/0/0 unit 0 family inet address 10.0.0.1/30
set interfaces ge-0/0/0 unit 0 family iso
set interfaces ge-0/0/0 unit 0 family inet6 address fe80::200:f8ff:fe21:67cf/128
set interfaces ge-0/0/1 unit 0 description "interface B"
set interfaces ge-0/0/1 unit 0 family inet address 10.0.0.5/30
set interfaces ge-0/0/1 unit 0 family iso
set interfaces ge-0/0/1 unit 0 family inet6 address 10FB::C:ABC:1F0C:44DA/128
set interfaces ge-0/0/2 unit 0 description "interface C"
set interfaces ge-0/0/2 unit 0 family inet address 10.0.0.9/30
set interfaces ge-0/0/2 unit 0 family iso
set interfaces ge-0/0/2 unit 0 family inet6 address ff06::c3/128
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setsecurityauthentication-key-chainskey-chainbase-key-globalkey63secret"$ABC123"
set security authentication-key-chains key-chain base-key-global key 63 start-time
"2011-8-6.06:54:00-0700"

set security authentication-key-chains key-chain base-key-global key 63 algorithm
hmac-sha-1

set security authentication-key-chains key-chain base-key-global key 63 options
isis-enhanced

set security authentication-key-chains key-chain base-key-inter key 0 secret "$ABC123"
set security authentication-key-chains key-chain base-key-inter key 0 start-time
"2011-8-6.06:54:00-0700"

set security authentication-key-chains key-chain base-key-inter key 0 algorithmmd5
set security authentication-key-chains key-chain base-key-inter key 0 options basic
set protocols isis level 1 authentication-key-chain base-key-global
set protocols isis interface ge-0/0/0.0 level 1 hello-authentication-key-chain
base-key-inter

Step-by-Step
Procedure

To configure hitless authentication key rollover for IS-IS:

Configure the Router R0 interfaces.

[edit]

1.

user@host# edit interfaces ge-0/0/0 unit 0
[edit interfaces ge-0/0/0 unit 0]
user@host# set description "interface A"
user@host# set family inet address 10.0.0.1/30
user@host# set family iso
user@host# set family inet6 address fe80::200:f8ff:fe21:67cf/128
user@host# exit
[edit]
user@host# edit interfaces ge-0/0/1 unit 0
[edit interfaces ge-0/0/1 unit 0]
user@host# set interfaces ge-0/0/1 unit 0 description "interface B"
user@host# set interfaces ge-0/0/1 unit 0 family inet address 10.0.0.5/30
user@host# set interfaces ge-0/0/1 unit 0 family iso
user@host# set interfaces ge-0/0/1 unit 0 family inet6 address
10FB::C:ABC:1F0C:44DA/128

user@host# exit
[edit]
user@host# edit interfaces ge-0/0/2 unit 0
[edit interfaces ge-0/0/2 unit 0]
user@host# set description "interface C"
user@host# set family inet address 10.0.0.9/30
user@host# set interfaces ge-0/0/2 unit 0 family iso
user@host# set interfaces ge-0/0/2 unit 0 family inet6 address ff06::c3/128
user@host# exit

2. Configure one or more authentication keys.

[edit]
user@host# edit security authentication-key-chains key-chain base-key-global
[edit security authentication-key-chains key-chain base-key-global]
user@host# set key 63 secret "$ABC123"
user@host# set key 63 start-time "2011-8-6.06:54:00-0700"
user@host# set key 63 algorithm hmac-sha-1
user@host# set key 63 options isis-enhanced
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user@host# exit
[edit]
user@host# edit security authentication-key-chains key-chain base-key-inter
[edit security authentication-key-chains key-chain base-key-inter]
user@host# set key 0 secret "$ABC123"
user@host# set key 0 start-time "2011-8-6.06:54:00-0700"
user@host# set key 0 algorithmmd5
user@host# set key 0 options basic
user@host# exit

3. Apply the base-key-global keychain to all Level 1 IS-IS interfaces on Router R0.

[edit]
user@host# edit protocols isis level 1
[edit protocols isis level 1]
set authentication-key-chain base-key-global
user@host# exit

4. Apply the base-key-inter keychain to the ge-0/0/0.0 interface on Router R0.

[edit]
user@host# edit protocols isis interface ge-0/0/0.0 level 1
[edit protocols isis interface ge-0/0/0.0 level 1]
set hello-authentication-key-chain base-key-inter
user@host# exit

5. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results

Confirm your configuration by entering the show interfaces, show protocols, and show

security commands.

user@host# show interfaces
ge-0/0/0 {
unit 0 {
description "interface A";
family inet {
address 10.0.0.1/30;

}
family iso;
family inet6 {
address fe80::200:f8ff:fe21:67cf/128;

}
}

}
ge-0/0/1 {
unit 0 {
description "interface B";
family inet {
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address 10.0.0.5/30;
}
family iso;
family inet6 {
address 10FB::C:ABC:1F0C:44DA/128;

}
}

}
ge-0/0/2 {
unit 0 {
description "interface C";
family inet {
address 10.0.0.9/30;

}
family iso;
family inet6 {
address ff06::c3/128;

}
}

}

user@host# show protocols
isis {
level 1 authentication-key-chain base-key-global;
interface ge-0/0/0.0 {
level 1 hello-authentication-key-chain base-key-inter;

}
}

user@host# show security
authentication-key-chains {
key-chain base-key-global {
key 63 {
secret "ABC123”;
start-time "2011-8-6.06:54:00-0700";
algorithm hmac-sha-1;
options isis-enhanced;

}
}
key-chain base-key-inter {
key 0 {
secret "$ABC123”;
start-time "2011-8-6.06:54:00-0700";
algorithmmd5;
options basic;

}
}

}

Verification

To verify the configuration, run the following commands:

• show isis authentication

• show security keychain
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Related
Documentation

Understanding Hitless Authentication Key Rollover for IS-IS on page 33•

Understanding Checksums on IS-IS Interfaces for Error Checking

The checksum enables IS-IS to check at the receiver if the IS-IS protocol frames have

become corrupted while traversing the network.

Sometimes corrupt IS-IS protocol frames can go undetected. If routing control traffic

becomes corrupted, it is likely that user payload traffic might be corrupted, too. This can

lead to unacceptable throughput. To prevent corrupt frames from going undetected, we

recommend enabling checksumming on the IS-IS interfaces.

To review, IS-IS hello (IIH) PDUs establish adjacencies with other routing devices. A

partial sequence number PDU (PSNP) is used by an IS-IS router to request link-state

PDU information fromaneighboring router. Thecomplete sequencenumberPDU(CSNP)

lists all the link-state PDUs in the link-state database.

The original specification for IS-IS does not provide checksums for IIHs, CSNPs, and

PSNPs.

RFC 3358,Optional Checksums in Intermediate System to Intermediate System (ISIS)

introduced an optional type, length, and value (TLV) tuple that provides checksums for

IIHs, PSNPs, and CSNPs.

Junos OS supports the checksumming TLV on a per-interface basis.

Related
Documentation

Example:EnablingPacketChecksumson IS-IS Interfaces forErrorCheckingonpage39•

Example: Enabling Packet Checksums on IS-IS Interfaces for Error Checking

This example shows how to enable packet checksums for IS-IS interfaces.

• Requirements on page 39

• Overview on page 39

• Configuration on page 40

• Verification on page 41

Requirements

Before you begin, configure IS-IS on both routers. See “Example: Configuring IS-IS” on

page 14 for information about the sample IS-IS configuration.

Overview

Junos OS supports IS-IS checksums as documented in RFC 3358,Optional Checksums

in Intermediate System to Intermediate System (ISIS).

IS-IS protocol data units (PDUs) include link-state PDUs, complete sequence number

PDUs (CSNPs), partial sequence number PDUs (PSNPs), and IS-IS hello (IIH) packets.
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These PDUs can be corrupt due to faulty implementations of Layer 2 hardware or lack

of checksums on a specific network technology. Corruption of length or type, length, and

value (TLV) fields can lead to the generation of extensive numbers of empty link-state

PDUs in the receiving node. Because authentication is not a replacement for a checksum

mechanism, youmightwant toenable theoptional checksumTLVonyour IS-IS interfaces.

The checksum cannot be enabled with MD5 hello authentication on the same interface.

Figure 6 on page 40 shows the topology used in this example.

Figure 6: IS-IS ChecksumTopology
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This example describes the steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set protocols isis traceoptions file isis
set protocols isis traceoptions flag all
set protocols isis interface fe-1/2/0.1 checksum

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IS-IS checksums:

1. Enable checksums.

[edit protocols isis interface fe-1/2/0.1]
user@R1# set checksum

2. (Optional) Enable tracing for tracking checksum operations.

[edit protocols isis traceoptions]
user@R1# set file isis
user@R1# set flag all

Results From configuration mode, confirm your configuration by entering the show protocols

commands. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.
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user@R1# show protocols
isis {
traceoptions {
file isis;
flag all;

}
interface fe-1/2/0.1 {
checksum;

}
}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

Verifying Checksums

Purpose Verify that checksums are performed.

Action From operational mode, enter the show log isis | match checksum command.

user@R1> show log isis | match checksum

May 31 16:47:39.513267     sequence 0x49 checksum 0x8e64
May 31 16:47:39.513394     sequence 0x4e checksum 0x34b3
May 31 16:47:39.513517     sequence 0x50 checksum 0x9dcb
May 31 16:47:46.563781     sequence 0x45 checksum 0x7e1a
May 31 16:47:46.563970     sequence 0x46 checksum 0x226d
May 31 16:47:46.564104     sequence 0x52 checksum 0x99cd
May 31 16:47:46.581087     sequence 0x49 checksum 0x8e64
May 31 16:47:46.581222     sequence 0x4e checksum 0x34b3
May 31 16:47:46.581353     sequence 0x50 checksum 0x9dcb
May 31 16:47:55.799090     sequence 0x45 checksum 0x7e1a
May 31 16:47:55.799223     sequence 0x46 checksum 0x226d
May 31 16:47:55.799347     sequence 0x52 checksum 0x99cd
May 31 16:47:55.818255     sequence 0x49 checksum 0x8e64
May 31 16:47:55.818473     sequence 0x4e checksum 0x34b3
May 31 16:47:55.818606     sequence 0x50 checksum 0x9dcb
May 31 16:48:03.455816     sequence 0x49 checksum 0x8e64
May 31 16:48:03.455973     sequence 0x4e checksum 0x34b3

Meaning The output shows that checksum information is captured in the IS-IS trace log file.

Related
Documentation

• Understanding Checksums on IS-IS Interfaces for Error Checking on page 39
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CHAPTER 4

Configuring IS-ISRoutingPolicyandRoute
Redistribution

• Understanding Routing Policies on page 43

• Understanding Backup Selection Policy for IS-IS Protocol on page 46

• Example: Configuring Backup Selection Policy for IS-IS Protocol on page 48

• Configuring Backup Selection Policy for the IS-IS Protocol on page 78

• Example: Redistributing OSPF Routes into IS-IS on page 83

• Example: Configuring IS-IS Route Leaking from a Level 2 Area to a Level 1

Area on page 91

• Understanding BGP Communities, Extended Communities, and Large Communities

as Routing Policy Match Conditions on page 98

• Example: Configuring a Routing Policy to Redistribute BGP Routes with a Specific

Community Tag into IS-IS on page 99

• IS-IS Extensions to Support Route Tagging on page 108

• Example: Configuring a Routing Policy to Prioritize IS-IS Routes on page 109

Understanding Routing Policies

For some routing platform vendors, the flow of routes occurs between various protocols.

If, for example, you want to configure redistribution from RIP to OSPF, the RIP process

tells theOSPFprocess that it has routes thatmightbe included for redistribution. In Junos

OS, there is notmuch direct interaction between the routing protocols. Instead, there are

central gathering points where all protocols install their routing information. These are

the main unicast routing tables inet.0 and inet6.0.

From these tables, the routing protocols calculate the best route to each destination and

place these routes in a forwarding table. These routes are then used to forward routing

protocol traffic toward a destination, and they can be advertised to neighbors.

• Importing and Exporting Routes on page 44

• Active and Inactive Routes on page 45

• Explicitly Configured Routes on page 45

• Dynamic Database on page 46
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Importing and Exporting Routes

Two terms—import and export—explain how routesmove between the routing protocols

and the routing table.

• When the Routing Engine places the routes of a routing protocol into the routing table,

it is importing routes into the routing table.

• When the Routing Engine uses active routes from the routing table to send a protocol

advertisement, it is exporting routes from the routing table.

NOTE: The process of moving routes between a routing protocol and the
routing table is described always from the point of view of the routing table.
That is, routes are imported intoa routing table froma routing protocol and
they are exported from a routing table to a routing protocol. Remember
this distinction when working with routing policies.

As shown in Figure 7 on page 44, you use import routing policies to control which routes

are placed in the routing table, and export routing policies to control which routes are

advertised from the routing table to neighbors.

Figure 7: Importing and Exporting Routes
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In general, the routing protocols place all their routes in the routing table and advertise

a limited set of routes from the routing table. The general rules for handling the routing

informationbetween the routing protocols and the routing table are knownas the routing

policy framework.

The routing policy framework is composed of default rules for each routing protocol that

determine which routes the protocol places in the routing table and advertises from the

routing table. The default rules for each routing protocol are known as default routing

policies.

You can create routing policies to preempt the default policies,which are always present.

A routing policy allows you to modify the routing policy framework to suit your needs.

You can create and implement your own routing policies to do the following:
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• Control which routes a routing protocol places in the routing table.

• Control which active routes a routing protocol advertises from the routing table. An

active route is a route that is chosen from all routes in the routing table to reach a

destination.

• Manipulate the route characteristics asa routingprotocol places the route in the routing

table or advertises the route from the routing table.

You canmanipulate the route characteristics to control which route is selected as the

active route to reach a destination. The active route is placed in the forwarding table and

is used to forward traffic toward the route’s destination. In general, the active route is

also advertised to a router’s neighbors.

Active and Inactive Routes

Whenmultiple routes for a destination exist in the routing table, the protocol selects an

active route and that route is placed in the appropriate routing table. For equal-cost

routes, the Junos OS places multiple next hops in the appropriate routing table.

When a protocol is exporting routes from the routing table, it exports active routes only.

This applies to actions specified by both default and user-defined export policies.

When evaluating routes for export, the Routing Engine uses only active routes from the

routing table. For example, if a routing table contains multiple routes to the same

destination and one route has a preferable metric, only that route is evaluated. In other

words, an export policy does not evaluate all routes; it evaluates only those routes that

a routing protocol is allowed to advertise to a neighbor.

NOTE: By default, BGP advertises active routes. However, you can configure
BGP to advertise inactive routes, which go to the same destination as other
routes but have less preferable metrics.

Explicitly Configured Routes

An explicitly configured route is a route that you have configured. Direct routes are not

explicitly configured. They are created as a result of IP addresses being configured on an

interface. Explicitly configured routes include aggregate, generated, local, and static

routes. (Anaggregate route is a route thatdistills groupsof routeswith commonaddresses

intoone route.Agenerated route is a routeusedwhen the routing tablehasno information

about how to reach a particular destination. A local route is an IP address assigned to a

router interface. A static route is an unchanging route to a destination.)

The policy framework software treats direct and explicitly configured routes as if they

are learned through routing protocols; therefore, they can be imported into the routing

table. Routes cannot be exported from the routing table to the pseudoprotocol, because

this protocol is not a real routing protocol. However, aggregate, direct, generated, and

static routes can be exported from the routing table to routing protocols, whereas local

routes cannot.
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Dynamic Database

In Junos OS Release 9.5 and later, you can configure routing policies and certain routing

policy objects in a dynamic database that is not subject to the same verification required

by the standardconfigurationdatabase.Asa result, youcanquickly commit these routing

policies and policy objects, which can be referenced and applied in the standard

configuration as needed. BGP is the only protocol towhich you can apply routing policies

that reference policies configured in the dynamic database. After a routing policy based

on the dynamic database is configured and committed in the standard configuration,

you can quickly make changes to existing routing policies by modifying policy objects in

the dynamic database. Because Junos OS does not validate configuration changes to

the dynamic database, when you use this feature, you should test and verify all

configuration changes before committing them.

Related
Documentation

Example: Configuring Dynamic Routing Policies•

• Example: Redistributing OSPF Routes into IS-IS on page 83

Understanding Backup Selection Policy for IS-IS Protocol

Support for IS-IS loop-free alternate (LFA) routes essentially adds IP fast-reroute

capability for IS-IS. Junos OS precomputesmultiple loop-free backup routes for all IS-IS

routes. These backup routes are pre-installed in the Packet Forwarding Engine, which

performs a local repair and implements the backup pathwhen the link for a primary next

hop for a particular route is no longer available. The selection of LFA is done randomly

by selecting anymatching LFA to progress to the given destination. This does not ensure

best backup coverage available for the network. In order to choose the best LFA, Junos

OS allows you to configure network-wide backup selection policies for each destination

(IPv4 and IPv6) and a primary next-hop interface. These policies are evaluated based

on admin-group, srlg, bandwidth, protection-type, metric, and neighbor information.

During backup shortest-path-first (SPF) computation, each node and link attribute of

the backup path is accumulated by IGP and is associatedwith every node (router) in the

topology. The next hop in the best backup path is selected as the backup next hop in the

routing table. In general, backup evaluation policy rules are categorized into the following

types:

• Pruning — Rules configured to select the eligible backup path.

• Ordering — Rules configured to select the best among the eligible backup paths.

The backup selection policies can be configured with both pruning and ordering rules.

While evaluating the backup policies, each backup path is assigned a score, an integer

value that signifies the total weight of the evaluated criteria. The backup path with the

highest score is selected.

To enforce LFA selection, configure various rules for the following attributes:
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• admin-group– Administrative groups, also known as link coloring or resource class,

aremanually assigned attributes that describe the “color” of links, such that links with

the samecolor conceptually belong to the sameclass. Theseconfiguredadministrative

groups are defined under protocol MPLS. You can use administrative groups to

implementavarietyofbackupselectionpolicies usingexclude, include-all, include-any,

or preference.

• backup-neighbor—Aneighbor ID toeitherpreferor exclude in thebackuppathselection.

• node—A listof loop-back IPaddressesof theadjacentnodes toeitherpreferor exclude

in the backup path selection. The node can be a local (adjacent router) node, remote

node, or any other router in the backup path. The nodes are identified through the

TE-router-ID TLV advertised by a node in the LSP.

• node-tag—Anode tag identifies a groupof nodes in the network basedon criteria such

as the same neighbor tag values for all PE nodes to either prefer or exclude in the a

backup path selection. This is implemented using IS-IS admin-tags. The routers are

not identifiedwith theexplicit router-idbutwithanadmin-tagprefix to their lo0address

prefix. These tags are advertised as part of extended IP reachability with a /32 prefix

length that represents the TE-router _ID or node-ID of a router.

• srlg—Ashared risk link group (SRLG) is a set of links sharingacommon resource,which

affects all links in the set if the common resource fails. These links share the same risk

of failure and are therefore considered to belong to the same SRLG. For example, links

sharing a common fiber are said to be in the same SRLG because a fault with the fiber

might cause all links in the group to fail. An SRLG is represented by a 32-bit number

unique within an IGP (IS-IS) domain. A link might belong to multiple SRLGs. You can

define the backup selection to either allow or reject the common SRLGs between the

primary and the backup path.

• bandwidth—The bandwidth specifies the bandwidth constraints between the primary

and the backup path. The backup next-hop link can be used only if the bandwidth of

the backup next-hop interface is greater than or equal to the bandwidth of the primary

next hop.

• protection-type— The protection-type protects the destination from node failure of

the primary node or link failure of the primary link. You can configure node, link, or

node-link toprotect thedestination.. If link-node is configured , then thenode-protecting

LFA is preferred over link-protection LFA.

• metric—Metric decides how the LFAs should be preferred. In backup selection path,

root metric and dest-metric are the two types of metrics. root-metric indicates the

metric to theone-hopneighborora remote router suchasanRSVPbackupLSPtail-end

router. The dest-metric indicates themetric from a one-hop neighbor or remote router

such as an RSVP backup LSP tail-end router to the final destination. Themetric

evaluation is done either in ascending or descending order. By default, the first

preference is given to backup paths with lowest destination evaluation and then to

backup paths with lowest root metrics.

The evaluation-order allows you to control the order and criteria of evaluating these

attributes in the backup path. You can explicitly configure the evaluation order. Only the

configuredattributes influence thebackuppathselection.Thedefaultorderofevaluation
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of these attributes for the LFA is [ admin-group srlg bandwidth protection-type neighbor

neighbor-tag metric ] .

Related
Documentation

Example: Configuring Backup Selection Policy for IS-IS Protocol on page 48•

• backup-selection (Protocols ISIS) on page 399

Example: Configuring Backup Selection Policy for IS-IS Protocol

This example shows how to configure the backup selection policy for the IS-IS protocol.

When you enable backup selection policies, Junos OS allows selection of LFA based on

the policy rules and attributes of the links and nodes in the network. These attributes are

admin-group, srlg, bandwidth, protection-type, metric, neighbor, and neighbor-tag.

• Requirements on page 48

• Overview on page 48

• Configuration on page 49

• Verification on page 69

Requirements

This example uses the following hardware and software components:

• Eight routers that can be a combination of M Series Multiservice Edge Routers, MX

Series 3D Universal Edge Routers, and T Series Core Routers

• Junos OS Release 14.1 or later running on all devices

Before you begin:

1. Configure the device interfaces.

2. Configure IS-IS.

Overview

Starting with Junos OS Release 14.1, the default loop free alternative (LFA) selection

algorithm or criteria can be overridden with an LFA policy. These policies are configured

for each destination (IPv4 and IPv6) and a primary next-hop interface . These backup

policies enforce LFA selection based on admin-group, srlg, bandwidth, protection-type,

metric, neighbor, and neighbor-tag attributes of the backup path. During backup

shortest-path-first (SPF)computation, eachattribute (bothnodeand link)of thebackup

path, storedperbackupnext-hop, is accumulatedby IGP. For the routescreated internally

by IGP, the attribute set of every backup path is evaluated against the policy configured

for each destination (IPv4 and IPv6) and a primary next-hop interface. The first or the

best backup path is selected and installed as the backup next hop in the routing table.

To configure the backup selection policy, include the backup-selection configuration

statement at the [edit routing-options] hierarchy level. The show backup-selection

command displays the configured policies for a given interface and destination. The

display canbe filteredagainst aparticular destination, prefix, interface, or logical systems.
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Topology

In this topology, backup selection policy is configured on Device R3.

Figure 8: Backup Selection Path

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

R0 set interfaces ge-4/0/1 unit 0 family inet address 100.0.1.1/24
set interfaces ge-4/0/1 unit 0 family iso
set interfaces ge-4/0/1 unit 0 family inet6 address 2001:100:0:1::1/64
set interfaces ge-4/0/1 unit 0 family mpls
set interfaces ge-0/2/1 unit 0 family inet address 100.0.4.1/24
set interfaces ge-0/2/1 unit 0 family iso
set interfaces ge-0/2/1 unit 0 family inet6 address 2001:100:0:4::1/64
set interfaces ge-0/2/1 unit 0 family mpls
set interfaces ge-1/3/1 unit 0 family inet address 100.0.5.1/24
set interfaces ge-1/3/1 unit 0 family iso
set interfaces ge-1/3/1 unit 0 family inet6 address 2001:100:0:5::1/64
set interfaces ge-1/3/1 unit 0 family mpls
set interfaces ge-1/3/0 unit 0 family inet address 100.0.6.1/24
set interfaces ge-1/3/0 unit 0 family iso
set interfaces ge-1/3/0 unit 0 family inet6 address 2001:100:0:6::1/64
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set interfaces ge-1/3/0 unit 0 family mpls
set interfaces ge-0/2/7 unit 0 family inet address 100.0.7.1/24
set interfaces ge-0/2/7 unit 0 family iso
set interfaces ge-0/2/7 unit 0 family inet6 address 2001:100:0:7::1/64
set interfaces ge-0/2/7 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.146/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1001.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:146/128
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27
set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
set protocols isis interface ge-4/0/1 level 2metric 10
set protocols isis interface ge-0/2/1 level 2metric 18
set protocols isis interface ge-1/3/1 level 2metric 51
set protocols isis interface ge-1/3/0 level 2metric 52
set protocols isis interface ge-0/2/7 level 2metric 23
set protocols isis interface all level 2metric 10
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
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set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112

R1 set interfaces ge-0/1/2 unit 0 family inet address 100.0.1.2/24
set interfaces ge-0/1/2 unit 0 family iso
set interfaces ge-0/1/2 unit 0 family inet6 address 2001:100:0:1::2/64
set interfaces ge-0/1/2 unit 0 family mpls
set interfaces ge-3/0/1 unit 0 family inet address 100.1.2.1/24
set interfaces ge-3/0/1 unit 0 family iso
set interfaces ge-3/0/1 unit 0 family inet6 address 2001:100:1:2::1/64
set interfaces ge-3/0/1 unit 0 family mpls
set interfaces ge-3/1/1 unit 0 family inet address 100.1.4.1/24
set interfaces ge-3/1/1 unit 0 family iso
set interfaces ge-3/1/1 unit 0 family inet6 address 2001:100:1:4::1/64
set interfaces ge-3/1/1 unit 0 family mpls
set interfaces ge-3/0/2 unit 0 family inet address 100.1.7.1/24
set interfaces ge-3/0/2 unit 0 family iso
set interfaces ge-3/0/2 unit 0 family inet6 address 2001:100:1:7::1/64
set interfaces ge-3/0/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.156/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1002.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:156/128
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27

51Copyright © 2017, Juniper Networks, Inc.

Chapter 4: Configuring IS-IS Routing Policy and Route Redistribution



set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
set protocolsmpls interface ge-0/1/2 srlg srlg9
set protocolsmpls interface ge-0/1/2 admin-group c1
set protocolsmpls interface ge-0/1/2 admin-group c2
set protocolsmpls interface ge-0/1/2 admin-group c6
set protocols isis interface all level 2metric 10
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112

R2 set interfaces ge-1/3/3 unit 0 family inet address 100.1.2.2/24
set interfaces ge-1/3/3 unit 0 family iso
set interfaces ge-1/3/3 unit 0 family inet6 address 2001:100:1:2::2/64
set interfaces ge-1/3/3 unit 0 family mpls
set interfaces ge-1/0/2 unit 0 family inet address 100.2.3.1/24
set interfaces ge-1/0/2 unit 0 family iso
set interfaces ge-1/0/2 unit 0 family inet6 address 2001:100:2:3::1/64
set interfaces ge-1/0/2 unit 0 family mpls
set interfaces ge-1/2/5 unit 0 family inet address 100.2.4.1/24
set interfaces ge-1/2/5 unit 0 family iso
set interfaces ge-1/2/5 unit 0 family inet6 address 2001:100:2:4::1/64
set interfaces ge-1/2/5 unit 0 family mpls
set interfaces ge-1/3/9 unit 0 family inet address 100.2.5.1/24
set interfaces ge-1/3/9 unit 0 family iso
set interfaces ge-1/3/9 unit 0 family inet6 address 2001:100:2:5::1/64
set interfaces ge-2/3/1 unit 0 family inet address 100.2.6.1/24
set interfaces ge-2/3/1 unit 0 family iso
set interfaces ge-2/3/1 unit 0 family inet6 address 2001:100:2:6::1/64
set interfaces ge-2/3/1 unit 0 family mpls
set interfaces ge-1/0/8 unit 0 family inet address 100.2.7.1/24
set interfaces ge-1/0/8 unit 0 family iso
set interfaces ge-1/0/8 unit 0 family inet6 address 2001:100:2:7::1/64
set interfaces ge-1/0/8 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.178/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1003.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:178/128
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
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set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27
set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
set protocolsmpls interface ge-1/0/2 srlg srlg1
set protocolsmpls interface ge-1/3/9 srlg srlg1
set protocolsmpls interface ge-1/3/9 srlg srlg2
set protocolsmpls interface ge-2/3/1 srlg srlg1
set protocolsmpls interface ge-1/0/8 srlg srlg7
set protocols isis interface ge-1/0/2 link-protection
set protocols isis interface ge-1/2/5 level 2metric 12
set protocols isis interface ge-2/3/1 level 2metric 12
set protocols isis interface ge-1/0/8 level 2metric 13
set protocols isis interface all level 2metric 10
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112

R3 set interfaces ge-1/3/5 unit 0 family inet address 100.2.3.2/24
set interfaces ge-1/3/5 unit 0 family iso
set interfaces ge-1/3/5 unit 0 family inet6 address 2001:100:2:3::2/64
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set interfaces ge-1/3/5 unit 0 family mpls
set interfaces ge-0/3/1 unit 0 family inet address 100.3.4.1/24
set interfaces ge-0/3/1 unit 0 family iso
set interfaces ge-0/3/1 unit 0 family inet6 address 2001:100:3:4::1/64
set interfaces ge-0/3/1 unit 0 family mpls
set interfaces ge-0/3/6 unit 0 family inet address 100.3.5.1/24
set interfaces ge-0/3/6 unit 0 family iso
set interfaces ge-0/3/6 unit 0 family inet6 address 2001:100:3:5::1/64
set interfaces ge-0/3/6 unit 0 family mpls
set interfaces ge-2/0/4 unit 0 family inet address 100.3.6.1/24
set interfaces ge-2/0/4 unit 0 family iso
set interfaces ge-2/0/4 unit 0 family inet6 address 2001:100:3:6::1/64
set interfaces ge-2/0/4 unit 0 family mpls
set interfaces ge-1/1/0 unit 0 family inet address 100.3.7.1/24
set interfaces ge-1/1/0 unit 0 family iso
set interfaces ge-1/1/0 unit 0 family inet6 address 2001:100:3:7::1/64
set interfaces ge-1/1/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.128/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1004.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:128/128
set interfaces lo0 unit 0 family mpls
set policy-options policy-statement ecmp term 1 then load-balance per-packet
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27
set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
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set protocolsmpls interface ge-0/3/1 srlg srlg1
set protocolsmpls interface ge-0/3/1 srlg srlg2
set protocolsmpls interface ge-0/3/1 admin-group c1
set protocolsmpls interface ge-0/3/1 admin-group c2
set protocolsmpls interface ge-0/3/1 admin-group c3
set protocolsmpls interface ge-0/3/1 admin-group c5
set protocolsmpls interface ge-0/3/6 admin-group c1
set protocolsmpls interface ge-0/3/6 admin-group c2
set protocolsmpls interface ge-2/0/4 admin-group c1
set protocolsmpls interface ge-2/0/4 admin-group c2
set protocolsmpls interface ge-2/0/4 admin-group c5
set protocolsmpls interface ge-1/1/0 admin-group c2
set protocolsmpls interface ge-1/1/0 admin-group c12
set protocols isis interface ge-1/3/5 link-protection
set protocols isis interface ge-0/3/1 level 2metric 21
set protocols isis interface ge-0/3/6 level 2metric 13
set protocols isis interface ge-2/0/4 level 2metric 15
set protocols isis interface ge-1/1/0 level 2metric 22
set protocols isis interface all level 2metric 10
set routing-options forwarding-table export ecmp
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112
set routing-options backup-selection destination 0.0.0.0/0 interface all admin-group
include-all c1

set routing-options backup-selection destination 0.0.0.0/0 interface all admin-group
include-any c2

set routing-options backup-selection destination 0.0.0.0/0 interface all admin-group
preference c3

set routing-options backup-selection destination 0.0.0.0/0 interface all srlg loose
set routing-options backup-selection destination 0.0.0.0/0 interface all
downstream-paths-only

set routing-options backup-selection destination 0.0.0.0/0 interface all
bandwidth-greater-equal-primary

set routing-options backup-selection destination 0.0.0.0/0 interface all neighbor
preference 10.255.102.178

set routing-options backup-selection destination 0.0.0.0/0 interface all neighbor-tag
preference 1004

set routing-options backup-selection destination 0.0.0.0/0 interface all metric-order
dest

set routing-optionsbackup-selectiondestination0.0.0.0/0 interfaceall evaluation-order
admin-group

set routing-optionsbackup-selectiondestination0.0.0.0/0 interfaceall evaluation-order
srlg

set routing-optionsbackup-selectiondestination0.0.0.0/0 interfaceall evaluation-order
bandwidth

set routing-options backup-selection destination 100.0.1.0/24 interface all srlg strict
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set routing-options backup-selection destination 100.0.1.0/24 interface all
bandwidth-greater-equal-primary

set routing-options backup-selection destination 100.0.7.0/24 interface all srlg strict

R4 set interfaces ge-2/1/7 unit 0 family inet address 100.0.4.2/24
set interfaces ge-2/1/7 unit 0 family iso
set interfaces ge-2/1/7 unit 0 family inet6 address 2001:100:0:4::2/64
set interfaces ge-2/1/7 unit 0 family mpls
set interfaces ge-2/1/5 unit 0 family inet address 100.1.4.2/24
set interfaces ge-2/1/5 unit 0 family iso
set interfaces ge-2/1/5 unit 0 family inet6 address 2001:100:1:4::2/64
set interfaces ge-2/1/5 unit 0 family mpls
set interfaces ge-8/0/0 unit 0 family inet address 100.2.4.2/24
set interfaces ge-8/0/0 unit 0 family iso
set interfaces ge-8/0/0 unit 0 family inet6 address 2001:100:2:4::2/64
set interfaces ge-8/0/0 unit 0 family mpls
set interfaces ge-2/2/0 unit 0 family inet address 100.3.4.2/24
set interfaces ge-2/2/0 unit 0 family iso
set interfaces ge-2/2/0 unit 0 family inet6 address 2001:100:3:4::2/64
set interfaces ge-2/2/0 unit 0 family mpls
set interfaces ge-2/2/3 unit 0 family inet address 100.4.5.1/24
set interfaces ge-2/2/3 unit 0 family iso
set interfaces ge-2/2/3 unit 0 family inet6 address 2001:100:4:5::1/64
set interfaces ge-2/2/3 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.172/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1005.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:172/128
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
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set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27
set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
set protocolsmpls interface ge-2/1/7 srlg srlg1
set protocolsmpls interface ge-2/1/7 srlg srlg2
set protocolsmpls interface ge-2/1/7 srlg srlg3
set protocolsmpls interface ge-2/1/7 admin-group c1
set protocolsmpls interface ge-2/1/7 admin-group c2
set protocolsmpls interface ge-2/1/7 admin-group c6
set protocolsmpls interface ge-2/1/7 admin-group c13
set protocols isis interface ge-2/1/7 level 2metric 18
set protocols isis interface ge-8/0/0 level 2metric 12
set protocols isis interface ge-2/2/0 level 2metric 21
set protocols isis interface ge-2/2/3 level 2metric 10
set protocols isis interface all level 2metric 10
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112

R5 set interfaces ge-3/0/1 unit 0 family inet address 100.0.5.2/24
set interfaces ge-3/0/1 unit 0 family iso
set interfaces ge-3/0/1 unit 0 family inet6 address 2001:100:0:5::2/64
set interfaces ge-3/0/1 unit 0 family mpls
set interfaces ge-3/2/4 unit 0 family inet address 100.2.5.2/24
set interfaces ge-3/2/4 unit 0 family iso
set interfaces ge-3/2/4 unit 0 family inet6 address 2001:100:2:5::2/64
set interfaces ge-3/2/4 unit 0 family mpls
set interfaces ge-0/1/5 unit 0 family inet address 100.3.5.2/24
set interfaces ge-0/1/5 unit 0 family iso
set interfaces ge-0/1/5 unit 0 family inet6 address 2001:100:3:5::2/64
set interfaces ge-0/1/5 unit 0 family mpls
set interfaces ge-3/1/0 unit 0 family inet address 100.4.5.2/24
set interfaces ge-3/1/0 unit 0 family iso
set interfaces ge-3/1/0 unit 0 family inet6 address 2001:100:4:5::2/64
set interfaces ge-3/1/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.166/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1006.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:166/128
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
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set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27
set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
set protocolsmpls interface ge-3/1/0 admin-group c1
set protocolsmpls interface ge-3/1/0 admin-group c2
set protocolsmpls interface ge-3/1/0 admin-group c4
set protocolsmpls interface ge-3/0/1 srlg srlg3
set protocolsmpls interface ge-3/0/1 srlg srlg4
set protocols isis interface ge-3/0/1 level 2metric 51
set protocols isis interface ge-0/1/5 level 2metric 13
set protocols isis interface ge-3/1/0 level 2metric 10
set protocols isis interface all level 2metric 10
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112

R6 set interfaces ge-0/0/6 unit 0 family inet address 100.0.6.2/24
set interfaces ge-0/0/6 unit 0 family iso

Copyright © 2017, Juniper Networks, Inc.58

IS-IS Feature Guide



set interfaces ge-0/0/6 unit 0 family inet6 address 2001:100:0:6::2/64
set interfaces ge-0/0/6 unit 0 family mpls
set interfaces ge-3/0/1 unit 0 family inet address 100.2.6.2/24
set interfaces ge-3/0/1 unit 0 family iso
set interfaces ge-3/0/1 unit 0 family inet6 address 2001:100:2:6::2/64
set interfaces ge-3/0/1 unit 0 family mpls
set interfaces ge-0/0/4 unit 0 family inet address 100.3.6.2/24
set interfaces ge-0/0/4 unit 0 family iso
set interfaces ge-0/0/4 unit 0 family inet6 address 2001:100:3:6::2/64
set interfaces ge-0/0/4 unit 0 family mpls
set interfaces ge-2/0/1 unit 0 family inet address 100.6.7.1/24
set interfaces ge-2/0/1 unit 0 family iso
set interfaces ge-2/0/1 unit 0 family inet6 address 2001:100:6:7::1/64
set interfaces ge-2/0/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.154/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1007.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:154/128
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27
set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
set protocolsmpls interface ge-2/0/1 srlg srlg2
set protocolsmpls interface ge-2/0/1 srlg srlg3
set protocolsmpls interface ge-2/0/1 srlg srlg4
set protocolsmpls interface ge-2/0/1 srlg srlg5
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set protocolsmpls interface ge-2/0/1 admin-group c1
set protocolsmpls interface ge-2/0/1 admin-group c2
set protocolsmpls interface ge-2/0/1 admin-group c5
set protocolsmpls interface ge-2/0/1 admin-group c11
set protocols isis interface ge-0/0/6 level 2metric 52
set protocols isis interface ge-3/0/1 level 2metric 12
set protocols isis interface ge-0/0/4 level 2metric 15
set protocols isis interface ge-2/0/1 level 2metric 10
set protocols isis interface all level 2metric 10
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112

R7 set interfaces ge-2/1/0 unit 0 family inet address 100.0.7.2/24
set interfaces ge-2/1/0 unit 0 family iso
set interfaces ge-2/1/0 unit 0 family inet6 address 2001:100:0:7::2/64
set interfaces ge-2/1/0 unit 0 family mpls
set interfaces ge-2/3/9 unit 0 family inet address 100.1.7.2/24
set interfaces ge-2/3/9 unit 0 family iso
set interfaces ge-2/3/9 unit 0 family inet6 address 2001:100:1:7::2/64
set interfaces ge-2/3/9 unit 0 family mpls
set interfaces ge-2/1/7 unit 0 family inet address 100.2.7.2/24
set interfaces ge-2/1/7 unit 0 family iso
set interfaces ge-2/1/7 unit 0 family inet6 address 2001:100:2:7::2/64
set interfaces ge-2/1/7 unit 0 family mpls
set interfaces ge-2/2/2 unit 0 family inet address 100.3.7.2/24
set interfaces ge-2/2/2 unit 0 family iso
set interfaces ge-2/2/2 unit 0 family inet6 address 2001:100:3:7::2/64
set interfaces ge-2/2/2 unit 0 family mpls
set interfaces ge-2/3/0 unit 0 family inet address 100.6.7.2/24
set interfaces ge-2/3/0 unit 0 family iso
set interfaces ge-2/3/0 unit 0 family inet6 address 2001:100:6:7::2/64
set interfaces ge-2/3/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.102.180/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1008.00
set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:180/128
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls admin-groups c0 0
set protocolsmpls admin-groups c1 1
set protocolsmpls admin-groups c2 2
set protocolsmpls admin-groups c3 3
set protocolsmpls admin-groups c4 4
set protocolsmpls admin-groups c5 5
set protocolsmpls admin-groups c6 6
set protocolsmpls admin-groups c7 7
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set protocolsmpls admin-groups c8 8
set protocolsmpls admin-groups c9 9
set protocolsmpls admin-groups c10 10
set protocolsmpls admin-groups c11 11
set protocolsmpls admin-groups c12 12
set protocolsmpls admin-groups c13 13
set protocolsmpls admin-groups c14 14
set protocolsmpls admin-groups c15 15
set protocolsmpls admin-groups c16 16
set protocolsmpls admin-groups c17 17
set protocolsmpls admin-groups c18 18
set protocolsmpls admin-groups c19 19
set protocolsmpls admin-groups c20 20
set protocolsmpls admin-groups c21 21
set protocolsmpls admin-groups c22 22
set protocolsmpls admin-groups c23 23
set protocolsmpls admin-groups c24 24
set protocolsmpls admin-groups c25 25
set protocolsmpls admin-groups c26 26
set protocolsmpls admin-groups c27 27
set protocolsmpls admin-groups c28 28
set protocolsmpls admin-groups c29 29
set protocolsmpls admin-groups c30 30
set protocolsmpls admin-groups c31 31
set protocolsmpls interface all
set protocolsmpls interface ge-2/3/9 srlg srlg8
set protocolsmpls interface ge-2/3/9 admin-group c1
set protocolsmpls interface ge-2/3/9 admin-group c2
set protocolsmpls interface ge-2/3/9 admin-group c7
set protocols isis interface ge-2/1/0 level 2metric 23
set protocols isis interface ge-2/1/7 level 2metric 13
set protocols isis interface ge-2/2/2 level 2metric 22
set protocols isis interface all level 2metric 10
set routing-options srlg srlg1 srlg-value 101
set routing-options srlg srlg2 srlg-value 102
set routing-options srlg srlg3 srlg-value 103
set routing-options srlg srlg4 srlg-value 104
set routing-options srlg srlg5 srlg-value 105
set routing-options srlg srlg6 srlg-value 106
set routing-options srlg srlg7 srlg-value 107
set routing-options srlg srlg8 srlg-value 108
set routing-options srlg srlg9 srlg-value 109
set routing-options srlg srlg10 srlg-value 110
set routing-options srlg srlg11 srlg-value 111
set routing-options srlg srlg12 srlg-value 112

Configuring Device R3

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Device R3:

1. Configure the interfaces.
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[edit interfaces]
user@R3# set ge-1/3/5 unit 0 family inet address 100.2.3.2/24
user@R3# set ge-1/3/5 unit 0 family iso
user@R3# set ge-1/3/5 unit 0 family inet6 address 2001:100:2:3::2/64
user@R3# set ge-1/3/5 unit 0 family mpls

user@R3# set ge-0/3/1 unit 0 family inet address 100.3.4.1/24
user@R3# set ge-0/3/1 unit 0 family iso
user@R3# set ge-0/3/1 unit 0 family inet6 address 2001:100:3:4::1/64
user@R3# set ge-0/3/1 unit 0 family mpls

user@R3# set ge-0/3/6 unit 0 family inet address 100.3.5.1/24
user@R3# set ge-0/3/6 unit 0 family iso
user@R3# set ge-0/3/6 unit 0 family inet6 address 2001:100:3:5::1/64
user@R3# set ge-0/3/6 unit 0 family mpls

user@R3# set ge-2/0/4 unit 0 family inet address 100.3.6.1/24
user@R3# set ge-2/0/4 unit 0 family iso
user@R3# set ge-2/0/4 unit 0 family inet6 address 2001:100:3:6::1/64
user@R3# set ge-2/0/4 unit 0 family mpls

user@R3# set ge-1/1/0 unit 0 family inet address 100.3.7.1/24
user@R3# set ge-1/1/0 unit 0 family iso
user@R3# set ge-1/1/0 unit 0 family inet6 address 2001:100:3:7::1/64
user@R3# set ge-1/1/0 unit 0 family mpls

user@R3# set interfaces lo0 unit 0 family inet address 10.255.102.128/32
user@R3# set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1004.00
user@R3# set interfaces lo0 unit 0 family inet6 address abcd::10:255:102:128/128
user@R3# set interfaces lo0 unit 0 family mpls

2. Configure routing policy.

[edit policy-options]
user@R3#set policy-statement ecmp term 1 then load-balance per-packet

3. Enable RSVP on all the interfaces.

[edit protocols]
user@R3# set rsvp interface all

4. Configure administrative groups.

[edit protocols mpls]
user@R3# set admin-groups c0 0
user@R3# set admin-groups c1 1
user@R3# set admin-groups c2 2
user@R3# set admin-groups c3 3
user@R3# set admin-groups c4 4
user@R3# set admin-groups c5 5
user@R3# set admin-groups c6 6
user@R3# set admin-groups c7 7
user@R3# set admin-groups c8 8
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user@R3# set admin-groups c9 9
user@R3# set admin-groups c10 10
user@R3# set admin-groups c11 11
user@R3# set admin-groups c12 12
user@R3# set admin-groups c13 13
user@R3# set admin-groups c14 14
user@R3# set admin-groups c15 15
user@R3# set admin-groups c16 16
user@R3# set admin-groups c16 16
user@R3# set admin-groups c17 17
user@R3# set admin-groups c18 18
user@R3# set admin-groups c19 19
user@R3# set admin-groups c20 20
user@R3# set admin-groups c21 21
user@R3# set admin-groups c22 22
user@R3# set admin-groups c23 23
user@R3# set admin-groups c24 24
user@R3# set admin-groups c25 25
user@R3# set admin-groups c26 26
user@R3# set admin-groups c27 27
user@R3# set admin-groups c28 28
user@R3# set admin-groups c29 29
user@R3# set admin-groups c30 30
user@R3# set admin-groups c31 31

5. Configure srlg values.

[edit routing-options]
user@R3# set srlg srlg1 srlg-value 101
user@R3# set srlg srlg2 srlg-value 102
user@R3# set srlg srlg3 srlg-value 103
user@R3# set srlg srlg4 srlg-value 104
user@R3# set srlg srlg5 srlg-value 105
user@R3# set srlg srlg6 srlg-value 106
user@R3# set srlg srlg7 srlg-value 107
user@R3# set srlg srlg8 srlg-value 108
user@R3# set srlg srlg9 srlg-value 109
user@R3# set srlg srlg10 srlg-value 110
user@R3# set srlg srlg11 srlg-value 111
user@R3# set srlg srlg12 srlg-value 112

6. Enable MPLS on all the interfaces.

[edit protocols mpls]
user@R3# set interface all

7. Configure srlg on the interfaces.

[edit protocols mpls]
user@R3# set interface ge-0/3/1 srlg srlg1
user@R3# set interface ge-0/3/1 srlg srlg2

8. Configure administrative groups on the interfaces.

[edit protocols mpls]
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user@R3# set interface ge-0/3/1 admin-group c1
user@R3# set interface ge-0/3/1 admin-group c2
user@R3# set interface ge-0/3/1 admin-group c3
user@R3# set interface ge-0/3/1 admin-group c5

user@R3# set interface ge-0/3/6 admin-group c1
user@R3# set interface ge-0/3/6 admin-group c2

user@R3# set interface ge-2/0/4 admin-group c1
user@R3# set interface ge-2/0/4 admin-group c2
user@R3# set interface ge-2/0/4 admin-group c5

user@R3# set interface ge-1/1/0 admin-group c2
user@R3# set interface ge-1/1/0 admin-group c12

9. Enable link protection and configure metric values on the interfaces.

[edit protocols]
user@R3# set isis interface ge-1/3/5 link-protection
user@R3# set isis interface ge-0/3/1 level 2metric 21
user@R3# set isis interface ge-0/3/6 level 2metric 13
user@R3# set isis interface ge-2/0/4 level 2metric 15
user@R3# set isis interface ge-1/1/0 level 2metric 22

10. Configure the metric value on all the interfaces.

[edit protocols]
user@R3# set isis interface all level 2metric 10

11. Apply the routingpolicy toall equal costmulti pathsexported fromthe routing table

to the forwarding table.

[edit routing-options]
user@R3# set forwarding-table export ecmp

12. Configure attributes of the backup selection policy.

[edit routing-options]
user@R3# set backup-selection destination 0.0.0.0/0 interface all admin-group
include-all c1

user@R3# set backup-selection destination 0.0.0.0/0 interface all admin-group
include-any c2

user@R3# set backup-selection destination 0.0.0.0/0 interface all admin-group
preference c3

user@R3# set backup-selection destination 0.0.0.0/0 interface all srlg loose
user@R3# set backup-selection destination 0.0.0.0/0 interface all
downstream-paths-only

user@R3# set backup-selection destination 0.0.0.0/0 interface all
bandwidth-greater-equal-primary

user@R3# set backup-selection destination 0.0.0.0/0 interface all neighbor
preference 10.255.102.178

user@R3# set backup-selection destination 0.0.0.0/0 interface all neighbor-tag
preference 1004
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user@R3# set backup-selection destination 0.0.0.0/0 interface all metric-order
dest

user@R3#setbackup-selectiondestination0.0.0.0/0 interfaceall evaluation-order
admin-group

user@R3#setbackup-selectiondestination0.0.0.0/0 interfaceall evaluation-order
srlg

user@R3#setbackup-selectiondestination0.0.0.0/0 interfaceall evaluation-order
bandwidth

user@R3# set backup-selection destination 100.0.1.0/24 interface all srlg strict
user@R3# set backup-selection destination 100.0.1.0/24 interface all
bandwidth-greater-equal-primary

user@R3# set backup-selection destination 100.0.7.0/24 interface all srlg strict

Results

From configuration mode, confirm your configuration by entering the show interfaces,

show protocols, and show routing-options commands. If the output does not display the

intendedconfiguration, repeat the instructions in this example tocorrect theconfiguration.

user@R3# show interfaces
ge-1/3/5 {
unit 0 {
family inet {
address 100.2.3.2/24;

}
family iso;
family inet6 {
address 2001:100:2:3::2/64;

}
family mpls;

}
}
ge-0/3/1 {
unit 0 {
family inet {
address 100.3.4.1/24;

}
family iso;
family inet6{
address 2001:100:3:4::1/64;

}
family mpls;

}
}
ge-0/3/6 {
unit 0 {
family inet {
address 100.3.5.1/24;

}
family iso;
family inet6{
address 2001:100:3:5::1/64;

}
family mpls;

65Copyright © 2017, Juniper Networks, Inc.

Chapter 4: Configuring IS-IS Routing Policy and Route Redistribution



}
}
ge-2/0/4 {
unit 0 {
family inet {
address 100.3.6.1/24;

}
family iso;
family inet6{
address 2001:100:3:6::1/64;

}
family mpls;

}
}
ge-1/1/0 {
unit 0 {
family inet {
address 100.3.7.1/24;

}
family iso;
family inet6{
address 2001:100:3:7::1/64;

}
family mpls;

}
}
lo0 {
unit 0 {
family inet {
address 10.255.102.128/32;

}
family iso {
address 49.0001.0010.0100.1004.00;

}
family inet6{
address abcd::10:255:102:128/128;

}
family mpls;
}

}

user@R3# show protocols
rsvp {
interface all;

}
mpls {
admin-groups {
c0 0;
c1 1;
c2 2;
c3 3;
c4 4;
c5 5;
c6 6;
c7 7;
c8 8;
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c9 9;
c10 10;
c11 11;
c12 12;
c13 13;
c14 14;
c15 15;
c16 16;
c17 17;
c18 18;
c19 19;
c20 20;
c21 21;
c22 22;
c23 23;
c24 24;
c25 25;
c26 26;
c27 27;
c28 28;
c29 29;
c30 30;
c31 31;

}
interface all;
interface ge-0/3/1 {
srlg [ srlg1 srlg2 ];
admin-group [ c1 c2 c3 c5 ];

}
interface ge-0/3/6 {
admin-group [ c1 c2 ];

}
interface ge-2/0/4 {
admin-group [ c1 c2 c5 ];

}
interface ge-1/1/0 {
admin-group [ c2 c12 ];

}
isis {
interface ge-1/3/5 {
link-protection;

}
interface ge-0/3/1 {
level 2 metric 21;

}
interface ge-0/3/6 {
level 2 metric 13;

}
interface ge-2/0/4 {
level 2 metric 15;

}
interface ge-1/1/0 {
level 2 metric 22;

}
interface all {
level 2 metric 10;
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}
}

user@R3# show routing-options
srlg {
srlg1 {
srlg-value 101;
}

srlg2 {
srlg-value 102;
}

srlg3 {
srlg-value 103;
}

srlg4 {
srlg-value 104;
}

srlg5 {
srlg-value 105;
}

srlg6 {
srlg-value 106;
}

srlg7 {
srlg-value 107;
}

srlg8 {
srlg-value 108;
}

srlg9 {
srlg-value 109;
}

srlg10 {
srlg-value 110;
}

srlg111 {
srlg-value 111;
}

srlg112 {
srlg-value 112;
}

}
backup-selection {
destination 0.0.0.0/0 {
interface all {
admin-group {
include-all c1;
include-any c2;
preference c3;

}
srlg loose;
downstream-paths-only;
bandwidth-greater-equal-primary;
neighbor {
preference 10.255.102.178;

}
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neighbor-tag {
preference 1004;

}
metric-order dest;
evaluation-order [ admin-group srlg bandwidth ];

}
}
destination 100.0.1.0/24 {
interface all {
srlg strict;
bandwidth-greater-equal-primary;

}
}
destination 100.0.7.0/24 {
interface all {
srlg strict;

}
}

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Verify that the configuration is working properly.

• Verifying the Routes on page 69

• Verifying the IS-IS Route on page 73

• Verifying the Backup SPF Roots for Device R3. on page 75

• Verifying the Backup Selection Policy for Device R3 on page 77

Verifying the Routes

Purpose Verify that the expected routes are learned.
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Action From operational mode, run the show route command for the routing table.

user@R3> show route

inet.0: 32 destinations, 32 routes (32 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.255.102.128/32  *[Direct/0] 1w0d 04:14:44
                    > via lo0.31
10.255.102.146/32  *[IS-IS/18] 6d 07:19:57, metric 40
                    > to 100.2.3.1 via ge-1/3/5.0
                      to 100.3.4.2 via ge-0/3/1.0
10.255.102.154/32  *[IS-IS/18] 1w0d 04:12:02, metric 25
                    > to 100.3.6.2 via ge-2/0/4.0
10.255.102.156/32  *[IS-IS/18] 06:38:55, metric 30
                    > to 100.2.3.1 via ge-1/3/5.0
                      to 100.3.6.2 via ge-2/0/4.0
10.255.102.166/32  *[IS-IS/18] 1w0d 04:11:57, metric 23
                    > to 100.3.5.2 via ge-0/3/6.0
10.255.102.172/32  *[IS-IS/18] 1w0d 04:12:03, metric 31
                    > to 100.3.4.2 via ge-0/3/1.0
10.255.102.178/32  *[IS-IS/18] 06:38:55, metric 20
                    > to 100.2.3.1 via ge-1/3/5.0
10.255.102.180/32  *[IS-IS/18] 1w0d 04:12:51, metric 32
                    > to 100.3.7.2 via ge-1/1/0.0
100.0.1.0/24       *[IS-IS/18] 1w0d 04:11:57, metric 30
                    > to 100.2.3.1 via ge-1/3/5.0
                      to 100.3.4.2 via ge-0/3/1.0
100.0.4.0/24       *[IS-IS/18] 1w0d 04:12:03, metric 39
                    > to 100.3.4.2 via ge-0/3/1.0
100.0.5.0/24       *[IS-IS/18] 1w0d 04:11:57, metric 64
                    > to 100.3.5.2 via ge-0/3/6.0
100.0.6.0/24       *[IS-IS/18] 1w0d 04:12:02, metric 67
                    > to 100.3.6.2 via ge-2/0/4.0
100.0.7.0/24       *[IS-IS/18] 1w0d 04:12:51, metric 45
                    > to 100.3.7.2 via ge-1/1/0.0
100.1.2.0/24       *[IS-IS/18] 06:38:55, metric 20
                    > to 100.2.3.1 via ge-1/3/5.0
100.1.4.0/24       *[IS-IS/18] 06:38:55, metric 30
                    > to 100.2.3.1 via ge-1/3/5.0
                      to 100.3.6.2 via ge-2/0/4.0
100.1.7.0/24       *[IS-IS/18] 06:38:55, metric 30
                    > to 100.2.3.1 via ge-1/3/5.0
                      to 100.3.6.2 via ge-2/0/4.0
100.2.3.0/24       *[Direct/0] 1w0d 04:13:11
                    > via ge-1/3/5.0
100.2.3.2/32       *[Local/0] 1w0d 04:13:11
                      Local via ge-1/3/5.0
100.2.4.0/24       *[IS-IS/18] 06:38:55, metric 22
                    > to 100.2.3.1 via ge-1/3/5.0
100.2.5.0/24       *[IS-IS/18] 06:38:55, metric 20
                    > to 100.2.3.1 via ge-1/3/5.0
100.2.6.0/24       *[IS-IS/18] 06:38:55, metric 22
                    > to 100.2.3.1 via ge-1/3/5.0
100.2.7.0/24       *[IS-IS/18] 06:38:55, metric 23
                    > to 100.2.3.1 via ge-1/3/5.0
100.3.4.0/24       *[Direct/0] 1w0d 04:13:10
                    > via ge-0/3/1.0
100.3.4.1/32       *[Local/0] 1w0d 04:13:10
                      Local via ge-0/3/1.0
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100.3.5.0/24       *[Direct/0] 1w0d 04:13:10
                    > via ge-0/3/6.0   
100.3.5.1/32       *[Local/0] 1w0d 04:13:10
                      Local via ge-0/3/6.0
100.3.6.0/24       *[Direct/0] 1w0d 04:13:10
                    > via ge-2/0/4.0   
100.3.6.1/32       *[Local/0] 1w0d 04:13:10
                      Local via ge-2/0/4.0
100.3.7.0/24       *[Direct/0] 1w0d 04:13:10
                    > via ge-1/1/0.0   
100.3.7.1/32       *[Local/0] 1w0d 04:13:10
                      Local via ge-1/1/0.0
100.4.5.0/24       *[IS-IS/18] 1w0d 04:11:57, metric 23
                    > to 100.3.5.2 via ge-0/3/6.0
100.6.7.0/24       *[IS-IS/18] 1w0d 04:12:02, metric 25
                    > to 100.3.6.2 via ge-2/0/4.0

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0001.0010.0100.1004/72                
                   *[Direct/0] 1w0d 04:14:44
                    > via lo0.0        

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 1w0d 04:14:47, metric 1
                      Receive           
1                  *[MPLS/0] 1w0d 04:14:47, metric 1
                      Receive           
2                  *[MPLS/0] 1w0d 04:14:47, metric 1
                      Receive           
13                 *[MPLS/0] 1w0d 04:14:47, metric 1
                      Receive           

inet6.0: 39 destinations, 43 routes (39 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2001:100:0:1::/64  *[IS-IS/18] 1w0d 04:11:57, metric 30
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:2b49 via ge-0/3/1.0
2001:100:0:4::/64  *[IS-IS/18] 1w0d 04:12:03, metric 39
                    > to fe80::2a0:a514:0:2b49 via ge-0/3/1.0
2001:100:0:5::/64  *[IS-IS/18] 1w0d 04:11:57, metric 64
                    > to fe80::2a0:a514:0:3549 via ge-0/3/6.0
2001:100:0:6::/64  *[IS-IS/18] 1w0d 04:12:02, metric 67
                    > to fe80::2a0:a514:0:3f49 via ge-2/0/4.0
2001:100:0:7::/64  *[IS-IS/18] 1w0d 04:12:51, metric 45
                    > to fe80::2a0:a514:0:4949 via ge-1/1/0.0
2001:100:1:2::/64  *[IS-IS/18] 1w0d 04:11:57, metric 20
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:3549 via ge-0/3/6.0
2001:100:1:4::/64  *[IS-IS/18] 1w0d 04:11:57, metric 30
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:2b49 via ge-0/3/1.0
2001:100:1:7::/64  *[IS-IS/18] 1w0d 04:11:57, metric 30
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:2b49 via ge-0/3/1.0
2001:100:2:3::/64  *[Direct/0] 1w0d 04:13:00
                    > via ge-1/3/5.0   
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2001:100:2:3::2/128*[Local/0] 1w0d 04:13:11
                      Local via ge-1/3/5.0
2001:100:2:4::/64  *[IS-IS/18] 1w0d 04:11:57, metric 22
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:3549 via ge-0/3/6.0
2001:100:2:5::/64  *[IS-IS/18] 1w0d 04:11:57, metric 20
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:3549 via ge-0/3/6.0
2001:100:2:6::/64  *[IS-IS/18] 1w0d 04:11:57, metric 22
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:3549 via ge-0/3/6.0
2001:100:2:7::/64  *[IS-IS/18] 1w0d 04:11:57, metric 23
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:3549 via ge-0/3/6.0
2001:100:3:4::/64  *[Direct/0] 1w0d 04:12:59
                    > via ge-0/3/1.0   
2001:100:3:4::1/128*[Local/0] 1w0d 04:13:10
                      Local via ge-0/3/1.0
2001:100:3:5::/64  *[Direct/0] 1w0d 04:12:59
                    > via ge-0/3/6.0   
2001:100:3:5::1/128*[Local/0] 1w0d 04:13:10
                      Local via ge-0/3/6.0
2001:100:3:6::/64  *[Direct/0] 1w0d 04:12:59
                    > via ge-2/0/4.0   
2001:100:3:6::1/128*[Local/0] 1w0d 04:13:10
                      Local via ge-2/0/4.0
2001:100:3:7::/64  *[Direct/0] 1w0d 04:12:59
                    > via ge-1/1/0.0   
2001:100:3:7::1/128*[Local/0] 1w0d 04:13:10
                      Local via ge-1/1/0.0
2001:100:4:5::/64  *[IS-IS/18] 1w0d 04:11:57, metric 23
                    > to fe80::2a0:a514:0:3549 via ge-0/3/6.0
2001:100:6:7::/64  *[IS-IS/18] 1w0d 04:12:02, metric 25
                    > to fe80::2a0:a514:0:3f49 via ge-2/0/4.0
abcd::10:255:102:128/128                
                   *[Direct/0] 1w0d 04:14:43
                    > via lo0.0        
abcd::10:255:102:146/128                
                   *[IS-IS/18] 1w0d 04:11:57, metric 40
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:2b49 via ge-0/3/1.0
abcd::10:255:102:154/128                
                   *[IS-IS/18] 1w0d 04:12:02, metric 25
                    > to fe80::2a0:a514:0:3f49 via ge-2/0/4.0
abcd::10:255:102:156/128                
                   *[IS-IS/18] 1w0d 04:11:57, metric 30
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:2b49 via ge-0/3/1.0
abcd::10:255:102:166/128                
                   *[IS-IS/18] 1w0d 04:11:57, metric 23
                    > to fe80::2a0:a514:0:3549 via ge-0/3/6.0
abcd::10:255:102:172/128                
                   *[IS-IS/18] 1w0d 04:12:03, metric 31
                    > to fe80::2a0:a514:0:2b49 via ge-0/3/1.0
abcd::10:255:102:178/128                
                   *[IS-IS/18] 1w0d 04:11:57, metric 20
                    > to fe80::2a0:a514:0:1749 via ge-1/3/5.0
                      to fe80::2a0:a514:0:3549 via ge-0/3/6.0
abcd::10:255:102:180/128                
                   *[IS-IS/18] 1w0d 04:12:51, metric 32
                    > to fe80::2a0:a514:0:4949 via ge-1/1/0.0
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fe80::/64          *[Direct/0] 1w0d 04:13:00
                    > via ge-1/3/5.0   
                    [Direct/0] 1w0d 04:12:59
                    > via ge-0/3/1.0   
                    [Direct/0] 1w0d 04:12:59
                    > via ge-0/3/6.0   
                    [Direct/0] 1w0d 04:12:59
                    > via ge-2/0/4.0   
                    [Direct/0] 1w0d 04:12:59
                    > via ge-1/1/0.0   
fe80::2a0:a50f:fc64:7649/128            
                   *[Direct/0] 1w0d 04:14:43
                    > via lo0.0        
fe80::2a0:a514:0:2049/128               
                   *[Local/0] 1w0d 04:13:11
                      Local via ge-1/3/5.0
fe80::2a0:a514:0:2249/128               
                   *[Local/0] 1w0d 04:13:10
                      Local via ge-0/3/1.0
fe80::2a0:a514:0:2349/128               
                   *[Local/0] 1w0d 04:13:10
                      Local via ge-0/3/6.0
fe80::2a0:a514:0:2449/128               
                   *[Local/0] 1w0d 04:13:10
                      Local via ge-2/0/4.0
fe80::2a0:a514:0:2549/128               
                   *[Local/0] 1w0d 04:13:10
                      Local via ge-1/1/0.0 

Meaning The output shows all Device R3 routes.

Verifying the IS-IS Route

Purpose Verify the routing table of IS-IS.
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Action From operational mode, run the show isis route command for Device R3.

user@R3> show isis route

 IS-IS routing table             Current version: L1: 0 L2: 5023
IPv4/IPv6 Routes
----------------
Prefix             L Version   Metric Type Interface       NH Via Backup Score
10.255.102.146/32  2    5023       40 int  ge-1/3/5.0   IPV4 R2      
                                           ge-0/3/1.0   IPV4 R4 0000000000200000

10.255.102.154/32  2    5023       25 int  ge-2/0/4.0   IPV4 R6      
10.255.102.156/32  2    5023       30 int  ge-1/3/5.0   IPV4 R2      
                                           ge-2/0/4.0   IPV4 R6 0000000000000000

10.255.102.166/32  2    5023       23 int  ge-0/3/6.0   IPV4 R5      
10.255.102.172/32  2    5023       31 int  ge-0/3/1.0   IPV4 R4      
10.255.102.178/32  2    5023       20 int  ge-1/3/5.0   IPV4 R2      
10.255.102.180/32  2    5023       32 int  ge-1/1/0.0   IPV4 R7      
100.0.1.0/24       2    5023       30 int  ge-1/3/5.0   IPV4 R2      
                                           ge-0/3/1.0   IPV4 R4 0000000002003100

100.0.4.0/24       2    5023       39 int  ge-0/3/1.0   IPV4 R4      
100.0.5.0/24       2    5023       64 int  ge-0/3/6.0   IPV4 R5      
100.0.6.0/24       2    5023       67 int  ge-2/0/4.0   IPV4 R6      
100.0.7.0/24       2    5023       45 int  ge-1/1/0.0   IPV4 R7      
100.1.2.0/24       2    5023       20 int  ge-1/3/5.0   IPV4 R2      
100.1.4.0/24       2    5023       30 int  ge-1/3/5.0   IPV4 R2      
                                           ge-2/0/4.0   IPV4 R6 0000000000000000

100.1.7.0/24       2    5023       30 int  ge-1/3/5.0   IPV4 R2      
                                           ge-2/0/4.0   IPV4 R6 0000000000000000

100.2.4.0/24       2    5023       22 int  ge-1/3/5.0   IPV4 R2      
100.2.5.0/24       2    5023       20 int  ge-1/3/5.0   IPV4 R2      
100.2.6.0/24       2    5023       22 int  ge-1/3/5.0   IPV4 R2      
100.2.7.0/24       2    5023       23 int  ge-1/3/5.0   IPV4 R2      
100.4.5.0/24       2    5023       23 int  ge-0/3/6.0   IPV4 R5      
100.6.7.0/24       2    5023       25 int  ge-2/0/4.0   IPV4 R6      
2001:100:0:1::/64  2    5023       30 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/1.0   IPV6 R4      
2001:100:0:4::/64  2    5023       39 int  ge-0/3/1.0   IPV6 R4      
2001:100:0:5::/64  2    5023       64 int  ge-0/3/6.0   IPV6 R5      
2001:100:0:6::/64  2    5023       67 int  ge-2/0/4.0   IPV6 R6      
2001:100:0:7::/64  2    5023       45 int  ge-1/1/0.0   IPV6 R7      
2001:100:1:2::/64  2    5023       20 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/6.0   IPV6 R5      
2001:100:1:4::/64  2    5023       30 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/1.0   IPV6 R4      
2001:100:1:7::/64  2    5023       30 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/1.0   IPV6 R4      
2001:100:2:4::/64  2    5023       22 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/6.0   IPV6 R5      
2001:100:2:5::/64  2    5023       20 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/6.0   IPV6 R5      
2001:100:2:6::/64  2    5023       22 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/6.0   IPV6 R5      
2001:100:2:7::/64  2    5023       23 int  ge-1/3/5.0   IPV6 R2      
                                           ge-0/3/6.0   IPV6 R5      
2001:100:4:5::/64  2    5023       23 int  ge-0/3/6.0   IPV6 R5      

Copyright © 2017, Juniper Networks, Inc.74

IS-IS Feature Guide



2001:100:6:7::/64  2    5023       25 int  ge-2/0/4.0   IPV6 R6      
abcd::10:255:102:146/128 2 5023 40 int ge-1/3/5.0 IPV6 R2      
                                         ge-0/3/1.0     IPV6 R4      
abcd::10:255:102:154/128 2 5023 25 int ge-2/0/4.0 IPV6 R6      
abcd::10:255:102:156/128 2 5023 30 int ge-1/3/5.0 IPV6 R2      
                                         ge-0/3/1.0     IPV6 R4      
abcd::10:255:102:166/128 2 5023 23 int ge-0/3/6.0 IPV6 R5      
abcd::10:255:102:172/128 2 5023 31 int ge-0/3/1.0 IPV6 R4      
abcd::10:255:102:178/128 2 5023 20 int ge-1/3/5.0 IPV6 R2      
                                          ge-0/3/6.0     IPV6 R5      
abcd::10:255:102:180/128 2 5023 32 int ge-1/1/0.0 IPV6 R7  

Meaning The output displays the routing table of IS-IS routers.

Verifying the Backup SPF Roots for Device R3.

Purpose Verify the potential IS-IS backup SPF roots for Device R3.
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Action From operational mode, run the show isis backup spf results command for Device R3.

user@R3> show isis backup spf results

IS-IS level 1 SPF results:
  0 nodes

 IS-IS level 2 SPF results:
R0.00
  Primary next-hop: ge-1/3/5, IPV4, R2, SNPA:  b0:c6:9a:2a:f4:bc
  Primary next-hop: ge-1/3/5, IPV6, R2, SNPA:  b0:c6:9a:2a:f4:bc
    Root: R4, Root Metric: 21, Metric: 18, Root Preference: 0x0
      track-item: R4.04-00, track-item-isnbr: R4.00
      track-item: R0.00-00, track-item-isnbr: R6.03
      Eligible, Backup next-hop: ge-0/3/1, IPV4, R4, SNPA:  b0:c6:9a:2a:f4:bd
      Eligible, Backup next-hop: ge-0/3/1, IPV6, R4, SNPA:  b0:c6:9a:2a:f4:bd
    Root: R2, Root Metric: 10, Metric: 20, Root Preference: 0x0
      track-item: R2.02-00, track-item-isnbr: R2.00
      track-item: R1.02-00
      track-item: R1.00-00, track-item-isnbr: R2.02
      track-item: R0.00-00, track-item-isnbr: R1.02
      Not eligible, IPV4, Reason: Primary next-hop link fate sharing 
      Not eligible, IPV6, Reason: Primary next-hop link fate sharing 
    Root: R7, Root Metric: 22, Metric: 20, Root Preference: 0x0
      track-item: R7.05-00, track-item-isnbr: R7.00
      track-item: R1.02-00
      track-item: R1.00-00
      track-item: R0.00-00, track-item-isnbr: R1.02
      Eligible, Backup next-hop: ge-1/1/0, IPV4, R7, SNPA:  b0:c6:9a:2a:f4:bd
      Eligible, Backup next-hop: ge-1/1/0, IPV6, R7, SNPA:  b0:c6:9a:2a:f4:bd
    Root: R5, Root Metric: 13, Metric: 28, Root Preference: 0x0
      track-item: R5.03-00, track-item-isnbr: R5.00
      track-item: R4.04-00, track-item-isnbr: R4.00
      track-item: R4.00-00
      track-item: R0.00-00, track-item-isnbr: R6.03
      Eligible, Backup next-hop: ge-0/3/6, IPV4, R5, SNPA:  b0:c6:9a:2a:f4:bd
      Eligible, Backup next-hop: ge-0/3/6, IPV6, R5, SNPA:  b0:c6:9a:2a:f4:bd
    Root: R6, Root Metric: 15, Metric: 30, Root Preference: 0x0
      track-item: R7.05-00, track-item-isnbr: R7.00
      track-item: R7.04-00, track-item-isnbr: R6.00
      track-item: R7.00-00
      track-item: R1.02-00
      track-item: R1.00-00
      track-item: R0.00-00, track-item-isnbr: R1.02
      Eligible, Backup next-hop: ge-2/0/4, IPV4, R6, SNPA:  b0:c6:9a:2a:f4:bd
      Eligible, Backup next-hop: ge-2/0/4, IPV6, R6, SNPA:  b0:c6:9a:2a:f4:bd
R7.00
  Primary next-hop: ge-1/1/0, IPV4, R7, SNPA:  b0:c6:9a:2a:f4:bd
  Primary next-hop: ge-1/1/0, IPV6, R7, SNPA:  b0:c6:9a:2a:f4:bd
    Root: R7, Root Metric: 22, Metric: 0, Root Preference: 0x0
      Not eligible, IPV4, Reason: Interface protection not configured 
      Not eligible, IPV6, Reason: Interface protection not configured 
    Root: R6, Root Metric: 15, Metric: 10, Root Preference: 0x0
      track-item: R7.04-00, track-item-isnbr: R6.00
      track-item: R7.00-00
. . .

Meaning The output displays the root calculations through each directly connected router.
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Verifying the Backup Selection Policy for Device R3

Action From operational mode, run the show backup-selection command for Device R3.

user@R3> show backup-selection

Prefix: 0.0.0.0/0
  Interface: all
    Admin-group include-all: c1
    Admin-group include-any: c2
    Admin-group preference: c3
    Neighbor preference: 10.255.102.178
    Neighbor-tag preference: 1004
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth
Prefix: 100.0.1.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Neighbor,
 Metric, Neighbor-Tag
Prefix: 100.0.7.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Disabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Neighbor,
 Metric, Neighbor-Tag

Meaning The output displays the configured policies per prefix per primary next-hop interface.

Related
Documentation

Understanding Backup Selection Policy for IS-IS Protocol on page 46•

• backup-selection (Protocols ISIS) on page 399
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Configuring Backup Selection Policy for the IS-IS Protocol

Support for IS-IS loop-free alternate (LFA) routes essentially adds IP fast-reroute

capability for IS-IS. Junos OS precomputesmultiple loop-free backup routes for all IS-IS

routes. These backup routes are pre-installed in the Packet Forwarding Engine, which

performs a local repair and implements the backup pathwhen the link for a primary next

hop for a particular route is no longer available. The selection of LFA is done randomly

by selecting anymatching LFA to progress to the given destination. This does not ensure

best backup coverage available for the network. In order to choose the best LFA, Junos

OS allows you to configure network-wide backup selection policies for each destination

(IPv4 and IPv6) and a primary next-hop interface. These policies are evaluated based

on admin-group, srlg, bandwidth, protection-type, metric, and neighbor information.

Before you begin to configure the backup selection policy for the IS-IS protocol:

• Configure the router interfaces. See the JunosOSNetworkManagement Administration

Guide for Routing Devices

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library for Routing Devices

To configure the backup selection policy for the IS-IS protocol:

1. Configure per-packet load balancing.

[edit policy-options]
user@host# set policy-statement ecmp term 1 then load-balance per-packet

2. Enable RSVP on all the interfaces.

[edit protocols]
user@host# set rsvp interface all

3. Configure administrative groups.

[edit protocols mpls]
user@host# set admin-groups group-name

4. Configure srlg values.

[edit routing-options]
user@host# set srlg srlg-name srlg-value srlg-value

5. Enable MPLS on all the interfaces.

[edit protocols mpls]
user@host# set interface all

6. Configure srlg on the interfaces.

[edit protocols mpls]
user@host# set interface interface-name srlg srlg-name
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7. Configure the administrative groups on the interfaces.

[edit protocols mpls]
user@host# set interface interface-name admin-group group-name

8. Enable link protection and configure the metric value on all the interfaces.

[edit protocols]
user@host# set isis interface all level 2metric 10

9. Apply the routing policy to all equal cost multipaths exported from the routing table

to the forwarding table.

[edit routing-options]
user@host# set forwarding-table export ecmp

10. Configure the administrative group of the backup selection policy for an IP address.

You can choose to exclude, include all, include any, or prefer the administrative groups

from the backup path.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
admin-group

• Specify the administrative group to be excluded.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
admin-group]

user@host# set exclude group-name

Thebackuppath is not selected as the loop-free alternate (LFA) or backup nexthop

if any of the links in the path have any one of the listed administrative groups.

For example, to exclude the group c1 from the administrative group:

[edit routing-options backup-selection destination 0.0.0.0/0 interface all
admin-group]

user@host# set exclude c1

• Configure all the administrative groups if each link in the backup path requires all

the listed administrative groups in order to accept the path.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
admin-group]

user@host# set include-all group-name

For example, to set all the administrative groups if each link requires all the listed

administrative groups in order to accept the path:

[edit routing-options backup-selection destination 0.0.0.0/0 interface all
admin-group]

user@host# set include-all c2

• Configure any administrative group if each link in the backup path requires at least

one of the listed administrative groups in order to select the path.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
admin-group]
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user@host# set include-any group-name

For example, to set any administrative group if each link in the backup path requires

at least one of the listed administrative groups in order to select the path:

[edit routing-options backup-selection destination 0.0.0.0/0 interface all
admin-group]

user@host# set include-any c3

• Define an ordered set of administrative group that specifies the preference of the

backup path.

The leftmost element in the set is given the highest preference.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
admin-group]

user@host# set preference group-name

For example, to set an ordered set of administrative group that specifies the

preference of the backup path:

[edit routing-options backup-selection destination 0.0.0.0/0 interface all
admin-group]

user@host# set preference c4

11. Configure the backup path to allow the selection of the backup next hop only if the

bandwidth is greater than or equal to the bandwidth of the primary next hop.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
bandwidth-greater-equal-primary

12. Configure the backup path to specify the metric from the one-hop neighbor or from

the remote router such as anRSVPbackup label-switched-path (LSP) tail-end router

to the final destination.

The destination metric can be either highest or lowest.

• Configure the backup path that has the highest destination metric.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
dest-metric highest

• Configure the backup path that has the lowest destination metric.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
dest-metric lowest

13. Configure the backup path that is a downstream path to the destination.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
downstream-paths-only

14. Set the order of preference of the root and the destinationmetric during backup path

selection.

The preference order can be :
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• [root dest] — Backup path selection or preference is first based on the root-metric

criteria. If the criteria of all the root-metric is the same, then the selection or

preference is based on the dest-metric.

• [dest root] — Backup path selection or preference is first based on the dest-metric

criteria. If the criteria of all the dest-metric is the same, then the selection is based

on the root-metric.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
metric-order root

user@host# set backup-selection destination ip-address interface interface-name
metric-order dest

15. Configure the backup path to define a list of loop-back IP addresses of the adjacent

neighbors to either exclude or prefer in the backup path selection.

The neighbor can be a local (adjacent router) neighbor, remote neighbor, or any other

router in the backup path.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
neighbor

• Configure the list of neighbors to be excluded.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
neighbor]

user@host# set exclude neighbor-address

The backup path that has a router from the list is not selected as the loop-free

alternative or backup next hop.

• Configure an ordered set of neighbors to be preferred.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
neighbor]

user@host# set preference neighbor-address

The backup path having the leftmost neighbor is selected.

16. Define the backup path per-neighbor policy, to either exclude or prefer a backup path.

[edit routing-options]
user@host# set backup-selection destination ip-address interface all neighbor-tag

• Configure to not select the backup path as the loop-free alternative or backup-next

hop if any node or router with route-tag is present in the path.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
neighbor-tag]

user@host# set exclude route-tag

For example, to not select the backup path as the loop-free alternative or

backup-next hop if any node or router with 1004 route-tag is present in the path:

[edit routing-options backup-selection destination 0.0.0.0/0 interface all
neighbor-tag]

user@host# set exclude 1004
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• Configure the set of route tags in descending order of preference.

[edit routing-optionsbackup-selectiondestination ip-address interface interface-name
neighbor-tag]

user@host# set preference route-tag

For example, to configure the set of route tags in descending order of preference:

[edit routing-options backup-selection destination 0.0.0.0/0 interface all
neighbor-tag]

user@host# set preference 1006

17. Configure the backup path to specify the required protection type of the backup path

to be link, node, or node-link.

• Select the backup path that provides link protection.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
protection-type link

• Select the backup path that provides node protection.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
protection-type node

• Select the backup path that allows either node or link protection LFA where

node-protection LFA is preferred over link-protection LFA.

[edit routing-options]
user@host# set backup-selection destination ip-address interface interface-name
protection-type node-link

18. Specify the metric to the one-hop neighbor or to the remote router such as an RSVP

backup label-switched-path (LSP) tail-end router.

• Select the path with highest root metric.

[edit routing-options]
user@host# set backup-selection destination ip-address interface all root-metric
highest

• Select the path with lowest root metric.

[edit routing-options]
user@host# set backup-selection destination ip-address interface all root-metric
lowest

19. Configure the backup selection path to either allow or reject the common shared risk

link groups (SRLGs) between the primary link and each link in the backup path.

• Configure the backup path to allow common srlgs between the primary link and

each link in the backup path.

[edit routing-options]
user@host# set backup-selection destination ip-address interface all srlg loose

A backup path with a fewer number of srlg collisions is preferred.

• Configure thebackuppath to reject thebackuppath thathascommonsrlgsbetween

the primary link and each link in the backup path.
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[edit routing-options]
user@host# set backup-selection destination ip-address interface all srlg strict

20.Configure thebackuppath tocontrol theorderand thecriteriaof evaluating thebackup

path based on the administrative group, srlg, bandwidth, protection type, neighbor,

neighbor-tag, andmetric. The default order of evaluation is admin-group, srlg,

bandwidth, protection-type, neighbor, neighbor-tag, andmetric.

[edit routing-options]
user@host#setbackup-selectiondestination ip-address interfaceall evaluation-order
admin-group

user@host#setbackup-selectiondestination ip-address interfaceall evaluation-order
srlg

user@host#setbackup-selectiondestination ip-address interfaceall evaluation-order
bandwidth

Related
Documentation

Understanding Backup Selection Policy for IS-IS Protocol on page 46•

Example: Redistributing OSPF Routes into IS-IS

This example shows how to redistribute OSPF routes into an IS-IS network.

• Requirements on page 83

• Overview on page 83

• Configuration on page 84

• Verification on page 89

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

Export policy can be applied to IS-IS to facilitate route redistribution.

JunosOSdoesnot support theapplicationof import policy for link-state routingprotocols

like IS-IS because such policies can lead to inconsistent link-state database (LSDB)

entries, which in turn can result in routing inconstancies.

In this example, OSPF routes 192.168.0/24 through 192.168.3/24 are redistributed into

IS-IS area 49.0002 from Device R2.

In addition, policies are configured to ensure that Device R1 can reach destinations on

the 10.0.0.44/30network, and thatDeviceR3can reachdestinationson the 10.0.0.36/30

network. This enables end-to-end reachability.

Figure 9 on page 84 shows the topology used in this example.
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Figure 9: IS-IS Route Redistribution Topology
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“CLI Quick Configuration” on page 84 shows the configuration for all of the devices in

Figure 9 on page 84. The section “Step-by-Step Procedure” on page 85 describes the

steps onDevice R2. “Step-by-Step Procedure” on page 86 describes the steps onDevice

R3.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces fe-1/2/0 unit 0 description to-R7
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.38/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 172.16.3.5/32
set interfaces lo0 unit 0 family iso address 49.0002.0172.0016.0305.00
set protocols isis interface fe-1/2/0.0
set protocols isis interface lo0.0

Device R2 set interfaces fe-1/2/1 unit 0 description to-R5
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.37/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/0 unit 0 description to-OSPF-network
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.45/30
set interfaces lo0 unit 0 family inet address 172.16.9.7/32
set interfaces lo0 unit 0 family iso address 49.0002.0172.0016.0907.00
set protocols isis export ospf-isis
set protocols isis export send-direct-to-isis-neighbors
set protocols isis interface fe-1/2/1.0
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set protocols isis interface lo0.0
set protocols ospf export send-direct-to-ospf-neighbors
set protocols ospf area 0.0.0.1 interface fe-1/2/0.0
set protocols ospf area 0.0.0.1 interface lo0.0 passive
set policy-options policy-statement ospf-isis term 1 from protocol ospf
set policy-options policy-statement ospf-isis term 1 from route-filter 192.168.0.0/22
longer

set policy-options policy-statement ospf-isis term 1 then accept
set policy-options policy-statement send-direct-to-isis-neighbors from protocol direct
set policy-options policy-statement send-direct-to-isis-neighbors from route-filter
10.0.0.44/30 exact

set policy-options policy-statement send-direct-to-isis-neighbors then accept
set policy-options policy-statement send-direct-to-ospf-neighbors from protocol direct
set policy-options policy-statement send-direct-to-ospf-neighbors from route-filter
10.0.0.36/30 exact

set policy-options policy-statement send-direct-to-ospf-neighbors then accept

Device R3 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.46/30
set interfaces lo0 unit 0 family inet address 192.168.1.1/32
set interfaces lo0 unit 0 family inet address 192.168.2.1/32
set interfaces lo0 unit 0 family inet address 192.168.3.1/32
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set protocols ospf export ospf
set protocols ospf area 0.0.0.1 interface fe-1/2/0.0
set protocols ospf area 0.0.0.1 interface lo0.0 passive
set policy-options policy-statement ospf term 1 from protocol static
set policy-options policy-statement ospf term 1 then accept
set routing-options static route 192.168.0.0/24 discard
set routing-options static route 192.168.1.0/24 discard
set routing-options static route 192.168.3.0/24 discard
set routing-options static route 192.168.2.0/24 discard

Step-by-Step
Procedure

To configure Device R2:

Configure the network interfaces.1.

[edit interfaces]
user@R2# set fe-1/2/1 unit 0 description to-R5
user@R2# set fe-1/2/1 unit 0 family inet address 10.0.0.37/30
user@R2# set fe-1/2/1 unit 0 family iso
user@R2# set fe-1/2/0 unit 0 description to-OSPF-network
user@R2# set fe-1/2/0 unit 0 family inet address 10.0.0.45/30
user@R2# set lo0 unit 0 family inet address 172.16.9.7/32
user@R2# set lo0 unit 0 family iso address 49.0002.0172.0016.0907.00

2. Configure IS-IS on the interface facing Device R1 and the loopback interface.

[edit protocols isis]
user@R2# set interface fe-1/2/1.0
user@R2# set interface lo0.0

3. Configure the policy that enables Device R1 to reach the 10.0.0.44/30 network.

[edit policy-options policy-statement send-direct-to-isis-neighbors]

85Copyright © 2017, Juniper Networks, Inc.

Chapter 4: Configuring IS-IS Routing Policy and Route Redistribution



user@R2# set from protocol direct
user@R2# set from route-filter 10.0.0.44/30 exact
user@R2# set then accept

4. Apply the policy that enables Device R1 to reach the 10.0.0.44/30 network.

[edit protocols isis]
user@R2# set export send-direct-to-isis-neighbors

5. Configure OSPF on the interfaces.

[edit protocols ospf]
user@R2# set area 0.0.0.1 interface fe-1/2/0.0
user@R2# set area 0.0.0.1 interface lo0.0 passive

6. Configure the OSPF route redistribution policy.

[edit policy-options policy-statement ospf-isis term 1]
user@R2# set from protocol ospf
user@R2# set from route-filter 192.168.0.0/22 longer
user@R2# set then accept

7. Apply the OSPF route redistribution policy to the IS-IS instance.

[edit protocols isis]
user@R2# set export ospf-isis

8. Configure the policy that enables Device R3 to reach the 10.0.0.36/30 network.

[edit policy-options policy-statement send-direct-to-ospf-neighbors]
user@R2# set from protocol direct
user@R2# set from route-filter 10.0.0.36/30 exact
user@R2# set then accept

9. Apply the policy that enables Device R3 to reach the 10.0.0.36/30 network.

[edit protocols ospf]
user@R2# set export send-direct-to-ospf-neighbors

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure multi-level IS-IS:

1. Configure the network interfaces.

Multiple addresses are configured on the loopback interface to simulate multiple

route destinations.

[edit interfaces]
user@R3# set fe-1/2/0 unit 0 family inet address 10.0.0.46/30
user@R3# set lo0 unit 0 family inet address 192.168.1.1/32
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user@R3# set lo0 unit 0 family inet address 192.168.2.1/32
user@R3# set lo0 unit 0 family inet address 192.168.3.1/32
user@R3# set lo0 unit 0 family inet address 192.168.0.1/32

2. Configure static routes to the loopback interface addresses.

These are the routes that are redistributed into IS-IS.

[edit routing-options static]
user@R3# set route 192.168.0.0/24 discard
user@R3# set route 192.168.1.0/24 discard
user@R3# set route 192.168.3.0/24 discard
user@R3# set route 192.168.2.0/24 discard

3. Configure OSPF on the interfaces.

[edit protocols ospf area 0.0.0.1]
user@R3# set interface fe-1/2/0.0
user@R3# set interface lo0.0 passive

4. Configure the OSPF policy to export the static routes.

[edit policy-options policy-statement ospf term 1]
user@R3# set from protocol static
user@R3# set then accept

5. Apply the OSPF export policy.

[edit protocols ospf]
user@R3# set export ospf

Results From configuration mode, confirm your configuration by entering the show interfaces,

showprotocols, showpolicy-options, and show routing-options commands. If the output

does not display the intended configuration, repeat the instructions in this example to

correct the configuration.

Device R2 user@R2# show interfaces
fe-1/2/1 {
unit 0 {
description to-R5;
family inet {
address 10.0.0.37/30;

}
family iso;

}
}
fe-1/2/0 {
unit 0 {
description to-OSPF-network;
family inet {
address 10.0.0.45/30;

}
}
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}
lo0 {
unit 0 {
family inet {
address 172.16.9.7/32;

}
family iso {
address 49.0002.0172.0016.0907.00;

}
}

}

user@R2# show protocols
isis {
export [ ospf-isis send-direct-to-isis-neighbors ];
interface fe-1/2/1.0;
interface lo0.0;

}
ospf {
export send-direct-to-ospf-neighbors;
area 0.0.0.1 {
interface fe-1/2/0.0;
interface lo0.0 {
passive;

}
}

}

user@R2# show policy-options
policy-statement ospf-isis {
term 1 {
from {
protocol ospf;
route-filter 192.168.0.0/22 longer;

}
then accept;

}
}
policy-statement send-direct-to-isis-neighbors {
from {
protocol direct;
route-filter 10.0.0.44/30 exact;

}
then accept;

}
policy-statement send-direct-to-ospf-neighbors {
from {
protocol direct;
route-filter 10.0.0.36/30 exact;

}
then accept;

}

Device R3 user@R3# show interfaces
fe-1/2/0 {
unit 0 {
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family inet {
address 10.0.0.46/30;

}
}

}
lo0 {
unit 0 {
family inet {
address 192.168.1.1/32;
address 192.168.2.1/32;
address 192.168.3.1/32;
address 192.168.0.1/32;

}
}

}

user@R3# show protocols
ospf {
export ospf;
area 0.0.0.1 {
interface fe-1/2/0.0;
interface lo0.0 {
passive;

}
}

}

user@R3# show policy-options
policy-statement ospf {
term 1 {
from protocol static;
then accept;

}
}

user@R3# show routing-options
static {
route 192.168.0.0/24 discard;
route 192.168.1.0/24 discard;
route 192.168.3.0/24 discard;
route 192.168.2.0/24 discard;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying OSPF Route Advertisement on page 90

• Verifying Route Redistribution on page 90

• Verifying Connectivity on page 91
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Verifying OSPF Route Advertisement

Purpose Make sure that the expected routes are advertised by OSPF.

Action From operational mode on Device R2, enter the show route protocol ospf command.

user@R2> show route protocol ospf

inet.0: 15 destinations, 15 routes (15 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

192.168.0.0/24     *[OSPF/150] 03:54:21, metric 0, tag 0
                    > to 10.0.0.46 via fe-1/2/0.0
192.168.0.1/32     *[OSPF/10] 03:54:21, metric 1
                    > to 10.0.0.46 via fe-1/2/0.0
192.168.1.0/24     *[OSPF/150] 03:54:21, metric 0, tag 0
                    > to 10.0.0.46 via fe-1/2/0.0
192.168.1.1/32     *[OSPF/10] 03:54:21, metric 1
                    > to 10.0.0.46 via fe-1/2/0.0
192.168.2.0/24     *[OSPF/150] 03:54:21, metric 0, tag 0
                    > to 10.0.0.46 via fe-1/2/0.0
192.168.2.1/32     *[OSPF/10] 03:54:21, metric 1
                    > to 10.0.0.46 via fe-1/2/0.0
192.168.3.0/24     *[OSPF/150] 03:54:21, metric 0, tag 0
                    > to 10.0.0.46 via fe-1/2/0.0
192.168.3.1/32     *[OSPF/10] 03:54:21, metric 1
                    > to 10.0.0.46 via fe-1/2/0.0
224.0.0.5/32       *[OSPF/10] 03:56:03, metric 1
                         MultiRecv

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

Meaning The 192.168/16 routes are advertised by OSPF.

Verifying Route Redistribution

Purpose Make sure that the expected routes are redistributed fromOSPF into IS-IS.

Action From operational mode on Device R1, enter the show route protocol isis command.

user@R1> show route protocol isis

inet.0: 13 destinations, 13 routes (13 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.44/30       *[IS-IS/160] 03:45:24, metric 20
                    > to 10.0.0.37 via fe-1/2/0.0
172.16.9.7/32      *[IS-IS/15] 03:49:46, metric 10
                    > to 10.0.0.37 via fe-1/2/0.0
192.168.0.0/24     *[IS-IS/160] 03:49:46, metric 10
                    > to 10.0.0.37 via fe-1/2/0.0
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192.168.0.1/32     *[IS-IS/160] 03:49:46, metric 11, tag2 1
                    > to 10.0.0.37 via fe-1/2/0.0
192.168.1.0/24     *[IS-IS/160] 03:49:46, metric 10
                    > to 10.0.0.37 via fe-1/2/0.0
192.168.1.1/32     *[IS-IS/160] 03:49:46, metric 11, tag2 1
                    > to 10.0.0.37 via fe-1/2/0.0
192.168.2.0/24     *[IS-IS/160] 03:49:46, metric 10
                    > to 10.0.0.37 via fe-1/2/0.0
192.168.2.1/32     *[IS-IS/160] 03:49:46, metric 11, tag2 1
                    > to 10.0.0.37 via fe-1/2/0.0
192.168.3.0/24     *[IS-IS/160] 03:49:46, metric 10
                    > to 10.0.0.37 via fe-1/2/0.0
192.168.3.1/32     *[IS-IS/160] 03:49:46, metric 11, tag2 1
                    > to 10.0.0.37 via fe-1/2/0.0

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

Meaning The 192.168/16 routes are redistributed into IS-IS.

Verifying Connectivity

Purpose Check that Device R1 can reach the destinations on Device R3.

Action From operational mode, enter the ping command.

user@R1> ping 192.168.1.1
PING 192.168.1.1 (192.168.1.1): 56 data bytes
64 bytes from 192.168.1.1: icmp_seq=0 ttl=63 time=2.089 ms
64 bytes from 192.168.1.1: icmp_seq=1 ttl=63 time=1.270 ms
64 bytes from 192.168.1.1: icmp_seq=2 ttl=63 time=2.135 ms

Meaning These results confirm that Device R1 can reach the destinations in the OSPF network.

Related
Documentation

Understanding Routing Policies on page 43•

Example: Configuring IS-IS Route Leaking from a Level 2 Area to a Level 1 Area

This example shows how to leak prefixes in an IS-IS network from a Level 2 area to a

Level 1 area.

• Requirements on page 92

• Overview on page 92

• Configuration on page 92

• Verification on page 96
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Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

Every routing protocol passes routing information up or down the routing hierarchy. This

bidirectional flow of routing information is known as route leaking.

By default, IS-IS protocol leaks routing information from a Level 1 area to a Level 2 area.

However, to leak routing information fromaLevel 2 area to a Level 1 area, an export policy

must be explicitly configured.

Topology

In this example, Devices R3 and R4 are configured in a Level 2 area. Devices R5, R6, and

R7 are configured in a Level 1 area.

Figure 10 on page 92 shows the topology used in this example.

Figure 10: Route Leaking from a Level 2 Area to a Level 1 Area
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Configuration

Configuring Route Leaking from a Level 2 Area to a Level 1 Area

CLI Quick
Configuration

To quickly configure route leaking from a Level 2 area to a Level 1 area, copy the following

commands, paste them into a text file, remove any line breaks, change any details

necessary tomatch your network configuration, and then copy andpaste the commands

into the CLI at the [edit] hierarchy level.

Device R3 set interfaces fe-1/2/0 unit 0 description to-R4
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.17/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R5
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.21/30
set interfaces fe-1/2/1 unit 0 family iso
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set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set interfaces lo0 unit 0 family iso address 49.0001.0192.0168.0003.00
setpolicy-optionspolicy-statement leak-L2-to-L1 fromroute-filter 192.168.0.0/24orlonger
set policy-options policy-statement leak-L2-to-L1 from protocol isis
set policy-options policy-statement leak-L2-to-L1 from level 2
set policy-options policy-statement leak-L2-to-L1 to protocol isis
set policy-options policy-statement leak-L2-to-L1 to level 1
set policy-options policy-statement leak-L2-to-L1 then accept
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0 level 1 disable
set protocols isis export leak-L2-to-L1

Device R4 set interfaces fe-1/2/0 unit 0 description to-R3
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.18/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R5
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.25/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set interfaces lo0 unit 0 family iso address 49.0001.0192.0168.0004.00
setpolicy-optionspolicy-statement leak-L2-to-L1 fromroute-filter 192.168.0.0/24orlonger
set policy-options policy-statement leak-L2-to-L1 from protocol isis
set policy-options policy-statement leak-L2-to-L1 from level 2
set policy-options policy-statement leak-L2-to-L1 to protocol isis
set policy-options policy-statement leak-L2-to-L1 to level 1
set policy-options policy-statement leak-L2-to-L1 then accept
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0 level 1 disable
set protocols isis export leak-L2-to-L1

Device R5 set interfaces fe-1/2/0 unit 0 description to-R3
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.22/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R4
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.26/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 description to-R6
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.29/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/3 unit 0 description to-R7
set interfaces fe-1/2/3 unit 0 family inet address 10.0.0.38/30
set interfaces fe-1/2/3 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.5/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0005.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface fe-1/2/2.0 level 2 disable
set protocols isis interface fe-1/2/3.0 level 2 disable
set protocols isis interface lo0.0 level 1 disable

Device R6 set interfaces fe-1/2/0 unit 0 description to-R5
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.30/30
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set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R7
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.33/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.6/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0006.00
set protocols isis interface fe-1/2/0.0 level 2 disable
set protocols isis interface fe-1/2/1.0 level 2 disable
set protocols isis interface lo0.0 level 2 disable

Device R7 set interfaces fe-1/2/0 unit 0 description to-R6
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.34/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R5
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.37/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.7/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0007.00
set protocols isis interface fe-1/2/0.0 level 2 disable
set protocols isis interface fe-1/2/1.0 level 2 disable
set protocols isis interface lo0.0 level 2 disable

Configuring Route Leaking from a Level 2 Area to a Level 1 Area

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure route leaking from a Level 2 area to a Level 1 area:

1. Configure the network interfaces.

Enable IS-IS on the interfaces by including the ISOaddress family on each interface.

[edit interfaces]
user@R3# set fe-1/2/0 unit 0 description to-R4
user@R3# set fe-1/2/0 unit 0 family inet address 10.0.0.17/30
user@R3# set fe-1/2/0 unit 0 family iso
user@R3# set fe-1/2/1 unit 0 description to-R5
user@R3# set fe-1/2/1 unit 0 family inet address 10.0.0.21/30
user@R3# set fe-1/2/1 unit 0 family iso

Similarly, configure other routers.

2. Configure two loopback interface addresses.

One address is for IPv4, and the other address is to enable the router to form

adjacencies with other routers in the area.

[edit interfaces lo0 unit 0]
user@R3# set family inet address 192.168.0.3/32
user@R3# set family iso address 49.0001.0192.0168.0003.00

3. Specify the IS-IS level on a per-interface basis.
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[edit protocols isis interface]
user@R3# set fe-1/2/0.0 level 1 disable
user@R3# set fe-1/2/1.0 level 1 disable
user@R3# set lo0.0 level 1 disable

4. Configure a route leaking policy on the routers configured in the Level 2 area to leak

routes into the Level 1 area.

[edit policy-options policy-statement leak-L2-to-L1]
user@R3# set from route-filter 192.168.0.0/24 orlonger
user@R3# set from protocol isis
user@R3# set from level 2
user@R3# set to protocol isis
user@R3# set to level 1
user@R3# set then accept

[edit protocols isis]
user@R3# set export leak-L2-to-L1

Similarly, configure Device R4.

Results

From configuration mode, confirm your configuration by entering the show interfaces,
show protocols isis, and show policy-options commands.

If the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

user@R3# show interfaces
fe-1/2/0 {
        unit 0 {
            description to-R4;
            family inet {
                address 10.0.0.17/30;
            }
            family iso;
        }
    }
fe-1/2/1 {
        unit 0 {
            description to-R5;
            family inet {
                address 10.0.0.21/30;
            }
            family iso;
        }
    }
lo0 {
        unit 0 {
            family inet {
                address 192.168.0.3/32;
            }
            family iso {
                address 49.0001.0192.0168.0003.00;
            }
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        }
    }

user@R3# show protocols isis
export leak-L2-to-L1;
        interface fe-1/2/0.0 {
            level 1 disable;
        }
        interface fe-1/2/1.0 {
            level 1 disable;
        }
        interface lo0.0 {
            level 1 disable;
        }

user@R3# show policy-options
policy-statement leak-L2-to-L1 {
        from {
            protocol isis;
            level 2;
            route-filter 192.168.0.0/24 orlonger;
        }
        to {
            protocol isis;
            level 1;
        }
        then accept;
    }

Similarly, confirm the configuration on all other routers. If you are done configuring the

routers, enter commit from configuration mode.

Verification

Verifying Route Leaking from a Level 2 Area to a Level 1 Area

Purpose Verify that IS-IS leaks routes from a Level 2 area to a Level 1 area.

Action To verify that route leaking is taking place, use the following commands:

• show isis adjacency (to verify that the IS-IS network is up and adjacencies have been
established)

• show isis database detail (to verify the presence of leaked routes)

1. From operational mode on Device R3, run the show isis adjacency command.

user@R3> show isis adjacency
Interface            System     L State        Hold (secs) SNPA
fe-1/2/0.0           R4         2  Up          7           0:5:85:8f:94:bd
fe-1/2/1.0           R5         2  Up          7           0:5:85:8f:94:bd
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The output verifies that the interfaces on Device R3 are up and have established

adjacencies with the connecting interfaces on Routers R4 and R5. If you don’t see the

interfaces being functional, see the “Results” on page 95 section for troubleshooting

your configuration.

2. From operational mode on Device R3, run the show isis database detail command.

user@R3> show isis database detail
IS-IS level 1 link-state database:

R3.00-00 Sequence: 0x19, Checksum: 0x3453, Lifetime: 1078 secs
IP prefix: 192.168.0.4/32 Metric: 10 Internal Down
IP prefix: 192.168.0.5/32 Metric: 10 Internal Down
IP prefix: 192.168.0.6/32 Metric: 20 Internal Down
IP prefix: 192.168.0.7/32 Metric: 20 Internal Down

IS-IS level 2 link-state database:

R3.00-00 Sequence: 0x1c, Checksum: 0xc657, Lifetime: 1078 secs
   IS neighbor: R4.02                     Metric:       10
   IS neighbor: R5.02                     Metric:       10
   IP prefix: 10.0.0.16/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.20/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.3/32                  Metric:        0 Internal Up

R4.00-00 Sequence: 0x19, Checksum: 0xea13, Lifetime: 1076 secs
   IS neighbor: R4.02                     Metric:       10
   IS neighbor: R5.03                     Metric:       10
   IP prefix: 10.0.0.16/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.24/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.4/32                  Metric:        0 Internal Up

R4.02-00 Sequence: 0x17, Checksum: 0xecab, Lifetime: 1076 secs
   IS neighbor: R3.00                     Metric:        0
   IS neighbor: R4.00                     Metric:        0

R5.00-00 Sequence: 0x12, Checksum: 0xf4e5, Lifetime: 1076 secs
   IS neighbor: R5.02                     Metric:       10
   IS neighbor: R5.03                     Metric:       10
   IP prefix: 10.0.0.20/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.24/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.28/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.32/30                    Metric:       20 Internal Up
   IP prefix: 10.0.0.36/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.5/32                  Metric:        0 Internal Up
   IP prefix: 192.168.0.6/32                  Metric:       10 Internal Up
   IP prefix: 192.168.0.7/32                  Metric:       10 Internal Up

R5.02-00 Sequence: 0xb, Checksum: 0x2d74, Lifetime: 1076 secs
   IS neighbor: R3.00                     Metric:        0
   IS neighbor: R5.00                     Metric:        0

R5.03-00 Sequence: 0xb, Checksum: 0x6c32, Lifetime: 1076 secs
   IS neighbor: R4.00                     Metric:        0
   IS neighbor: R5.00                     Metric:        0

The Down keyword identifies the routes that have successfully leaked from the Level

2 area to the Level 1 area.
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Meaning Route leaking from a Level 2 to a Level 1 area is functioning as expected.

Understanding BGP Communities, Extended Communities, and Large Communities
as Routing Policy Match Conditions

A BGP community is a group of destinations that share a common property. Community

information is included as a path attribute in BGP update messages. This information

identifies community members and enables you to perform actions on a group without

having to elaborate upon eachmember. You can use community and extended

communities attributes to trigger routing decisions, such as acceptance, rejection,

preference, or redistribution.

You can assign community tags to non-BGP routes through configuration (for static,

aggregate, or generated routes) or an import routing policy. These tags can then be

matched when BGP exports the routes.

A community value is a 32-bit field that is divided into twomain sections. The first 16 bits

of the value encode the AS number of the network that originated the community, while

the last 16 bits carry a unique number assigned by the AS. This system attempts to

guarantee a globally unique set of community values for each AS in the Internet. Junos

OSusesanotationofas-number:community-value,whereeachvalue is adecimal number.

The AS values of 0 and 65,535 are reserved, as are all of the community values within

those AS numbers. Each community, or set of communities, is given a namewithin the

[edit policy-options] configuration hierarchy. The name of the community uniquely

identifies it to the routingdeviceandservesas themethodbywhich routesarecategorized.

For example, a routewithacommunity valueof64510:1111mightbelong to thecommunity

named AS64510-routes. The community name is also used within a routing policy as a

match criterion or as an action. The command syntax for creating a community is:

policy-options communitynamemembers [community-ids]. The community-idsare either

a single community value or multiple community values. Whenmore than one value is

assigned to a community name, the routing device interprets this as a logical AND of the

community values. In other words, a route must have all of the configured values before

being assigned the community name.

The regular communityattribute is fouroctets.Networkingenhancements, suchasVPNs,

have functionality requirements that canbesatisfiedbyanattribute suchasacommunity.

However, the4-octet community valuedoesnotprovideenoughexpansionand flexibility

toaccommodateVPNrequirements.This leads to thecreationofextendedcommunities.

An extended community is an 8-octet value that is also divided into twomain sections.

The first 2 octets of the community encode a type field while the last 6 octets carry a

unique set of data in a format defined by the type field. Extended communities provide

a larger range for grouping or categorizing communities.

The BGP extended communities attribute format has three fields:

type:administrator:assigned-number. The routing device expects you to use the words

target or origin to represent the type field. The administrator field uses a decimal number

for theASor an IPv4address,while the assignednumber field expects a decimal number

no larger than the size of the field (65,535 for 2 octets or 4,294,967,295 for 4 octets).
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When specifying community IDs for standard and extended community attributes, you

can use UNIX-style regular expressions. The only exception is for VPN import policies

(vrf-import), which do not support regular expressions for the extended communities

attribute.

Regular BGP communities attributes are a variable length attribute consisting of a set

of one or more 4-byte values that was split into 16 bit values. Themost significant word

is interpreted as an AS number and least significant word is a locally defined value

assigned by the operator of the AS. Since the adoption of 4-byte ASNs, the 4-byte BGP

regular community and 6-byte BGP extended community can no longer support BGP

community attributes.Operators often encodeASnumber in the local portionof theBGP

community that means that sometimes the format of the community is ASN:ASN. With

the 4-byte ASN , you need 8-bytes to encode it. Although BGP extended community

permits a 4-byte AS to be encoded as the global administrator filed, the local

administrator field has only 2-byte of available space. Thus, 6-byte extended community

attribute is also unsuitable. To overcome this, Junos OS allows you to configure optional

transitive path attribute - a 12-byte BGP large community that provides the most

significant4-bytevalue toencodeautonomoussystemnumberas theglobaladministrator

and the remaining two 4-byte assigned numbers to encode the local values as defined

in RFC 8092. You can configure BGP large community at the [edit policy-options

community community-namemembers] and [edit routing-options static route ip-address

community] hierarchy levels. The BGP large community attributes format has four fields:

large:global administrator:assigned number:assigned number.

NOTE: The length of the BGP large communities attribute value should be
a non-zeromultiple of 12.

Related
Documentation

Understanding How to Define BGP Communities and Extended Communities•

• How BGP Communities and Extended Communities Are Evaluated in Routing Policy

Match Conditions

• Example: Configuring a Routing Policy That Removes BGP Communities

• Example: Configuring Communities in a Routing Policy

• Example: Configuring Extended Communities in a Routing Policy

• Example: Configuring a Routing Policy to Redistribute BGP Routes with a Specific

Community Tag into IS-IS on page 99

Example: Configuring a Routing Policy to Redistribute BGP Routes with a Specific
Community Tag into IS-IS

This example defines a policy that takesBGP routes from theEdu community andplaces

them into IS-IS with ametric of 63.

• Requirements on page 100

• Overview on page 100
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• Configuration on page 100

• Verification on page 107

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

Figure 11 on page 100 shows the topology used in this example.

Figure 11: Redistributing BGP Routes with a Specific Community Tag into
IS-IS
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In this example, Device A, Device B, Device C, and Device D are in autonomous system

(AS) 1 and are running IS-IS. All of the AS 1 devices, except Device D, are running internal

BGP (IBGP).

Device E is in AS 2 andhas an external BGP (EBGP) peering sessionwithDeviceC. Device

E has two static routes, 10.2.0.0/16 and 10.3.0.0/16. These routes are tagged with the

Edu 2:5 community attribute and are advertised by way of EBGP to Device C.

Device C accepts the BGP routes that are tagged with the Edu 2:5 community attribute,

redistributes the routes into IS-IS, and applies an IS-IS metric of 63 to these routes.

“CLI Quick Configuration” on page 100 shows the configuration for all of the devices in

Figure 11 on page 100. The section “Step-by-Step Procedure” on page 102 describes the

steps on Device C and Device E.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device A set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.5/30
set interfaces fe-1/2/0 unit 0 family iso
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set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.1
set protocols bgp group int neighbor 192.168.0.2
set protocols bgp group int neighbor 192.168.0.3
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.1
set routing-options autonomous-system 1

Device B set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.6/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.9/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0002.00
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.2
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.3
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.2
set routing-options autonomous-system 1

Device C set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.10/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.13/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.25/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0003.00
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.3
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.2
set protocols bgp group external-peers type external
set protocols bgp group external-peers export send-isis-and-direct
set protocols bgp group external-peers peer-as 2
set protocols bgp group external-peers neighbor 10.0.0.26
set protocols isis export Edu-to-isis
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface fe-1/2/2.0 level 1 disable
set protocols isis interface fe-1/2/2.0 level 2 passive
set protocols isis interface lo0.0
set policy-options policy-statement Edu-to-isis term 1 from protocol bgp
set policy-options policy-statement Edu-to-isis term 1 from community Edu
set policy-options policy-statement Edu-to-isis term 1 thenmetric 63
set policy-options policy-statement Edu-to-isis term 1 then accept
set policy-options policy-statement send-isis-and-direct term 1 from protocol isis
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set policy-options policy-statement send-isis-and-direct term 1 from protocol direct
set policy-options policy-statement send-isis-and-direct term 1 from route-filter
10.0.0.0/16 orlonger

set policy-options policy-statement send-isis-and-direct term 1 from route-filter
192.168.0.0/16 orlonger

set policy-options policy-statement send-isis-and-direct term 1 then accept
set policy-options community Edumembers 2:5
set routing-options router-id 192.168.0.3
set routing-options autonomous-system 1

Device D set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.14/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0004.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.4
set routing-options autonomous-system 1

Device E set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.26/30
set interfaces lo0 unit 7 family inet address 192.168.0.5/32 primary
set interfaces lo0 unit 7 family inet address 10.2.0.1/32
set interfaces lo0 unit 7 family inet address 10.3.0.1/32
set protocols bgp group external-peers type external
set protocols bgp group external-peers export statics
set protocols bgp group external-peers peer-as 1
set protocols bgp group external-peers neighbor 10.0.0.25
set policy-options policy-statement statics from protocol static
set policy-options policy-statement statics then community add Edu
set policy-options policy-statement statics then accept
set policy-options community Edumembers 2:5
set routing-options static route 10.2.0.0/16 reject
set routing-options static route 10.2.0.0/16 install
set routing-options static route 10.3.0.0/16 reject
set routing-options static route 10.3.0.0/16 install
set routing-options router-id 192.168.0.5
set routing-options autonomous-system 2

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Device E:

1. Configure the interfaces.

[edit interfaces]
user@E# set fe-1/2/0 unit 0 family inet address 10.0.0.26/30
user@E# set lo0 unit 7 family inet address 192.168.0.5/32 primary
user@E# set lo0 unit 7 family inet address 10.2.0.1/32
user@E# set lo0 unit 7 family inet address 10.3.0.1/32
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2. Configure the statics policy, which adds the Edu community attribute to the static

routes.

[edit policy-options]
user@E# set policy-statement statics from protocol static
user@E# set policy-statement statics then community add Edu
user@E# set policy-statement statics then accept
user@E# set community Edumembers 2:5

3. Configure EBGP and apply the statics policy.

[edit protocols bgp group external-peers]
user@E# set type external
user@E# set export statics
user@E# set peer-as 1
user@E# set protocols bgp group external-peers neighbor 10.0.0.25

4. Configure the static routes.

[edit routing-options static]
user@E# set route 10.2.0.0/16 reject
user@E# set route 10.2.0.0/16 install
user@E# set route 10.3.0.0/16 reject
user@E# set route 10.3.0.0/16 install

5. Configure the router ID and the AS number.

[edit routing-options]
user@E# set router-id 192.168.0.5
user@E# set autonomous-system 2

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Device C:

1. Configure the interfaces.

[edit interfaces]
user@C# set fe-1/2/0 unit 0 family inet address 10.0.0.10/30
user@C# set fe-1/2/0 unit 0 family iso
user@C# set fe-1/2/1 unit 0 family inet address 10.0.0.13/30
user@C# set fe-1/2/1 unit 0 family iso
user@C# set fe-1/2/2 unit 0 family inet address 10.0.0.25/30
user@C# set fe-1/2/2 unit 0 family iso
user@C# set lo0 unit 0 family inet address 192.168.0.3/32
user@C# set lo0 unit 0 family iso address 49.0002.0192.0168.0003.00

2. Configure IBGP.

[edit protocols bgp group int]
user@C# set type internal
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user@C# set local-address 192.168.0.3
user@C# set neighbor 192.168.0.1
user@C# set neighbor 192.168.0.2

3. Configure the Edu-to-isis policy, which redistributes the Edu-tagged BGP routes

learned from Device E and applies a metric of 63.

[edit policy-options]
user@C# set policy-statement Edu-to-isis term 1 from protocol bgp
user@C# set policy-statement Edu-to-isis term 1 from community Edu
user@C# set policy-statement Edu-to-isis term 1 thenmetric 63
user@C# set policy-statement Edu-to-isis term 1 then accept
user@C# set community Edumembers 2:5

4. Enable IS-IS on the interfaces, and apply the Edu-to-isis policy.

[edit protocols isis]
user@C# set export Edu-to-isis
user@C# set interface fe-1/2/0.0 level 1 disable
user@C# set interface fe-1/2/1.0 level 1 disable
user@C# set interface fe-1/2/2.0 level 1 disable
user@C# set interface fe-1/2/2.0 level 2 passive
user@C# set interface lo0.0

5. Configure the send-isis-and-direct policy, which redistributes routes to Device E,

through EBGP.

Without this policy, Device E would not have connectivity to the networks in AS 1.

[edit policy-options policy-statement send-isis-and-direct term 1]
user@C# set from protocol isis
user@C# set from protocol direct
user@C# set from route-filter 10.0.0.0/16 orlonger
user@C# set from route-filter 192.168.0.0/16 orlonger
user@C# set then accept

6. Configure EBGP and apply the send-isis-and-direct policy.

[edit protocols bgp group external-peers]
user@C# set type external
user@C# set export send-isis-and-direct
user@C# set peer-as 2
user@C# set neighbor 10.0.0.26

7. Configure the router ID and the autonomous system (AS) number.

[edit routing-options]
user@C# set router-id 192.168.0.3
user@C# set autonomous-system 1

Results From configuration mode, confirm your configuration by entering the show interfaces,

showprotocols, showpolicy-options, and show routing-options commands. If the output
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does not display the intended configuration, repeat the instructions in this example to

correct the configuration.

Device E user@E# show interfaces
fe-1/2/0 {
unit 0 {
family inet {
address 10.0.0.26/30;

}
}

}
lo0 {
unit 0 {
family inet {
address 192.168.0.5/32 {
primary;

}
address 10.2.0.1/32;
address 10.3.0.1/32;

}
}

}

user@E# show protocols
bgp {
group external-peers {
type external;
export statics;
peer-as 1;
neighbor 10.0.0.25;

}
}

user@E# show policy-options
policy-statement statics {
from protocol static;
then {
community add Edu;
accept;

}
}
community Edumembers 2:5;

user@E# show routing-options
static {
route 10.2.0.0/16 {
reject;
install;

}
route 10.3.0.0/16 {
reject;
install;

}
}
router-id 192.168.0.5;
autonomous-system 2;
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Device C user@C# show interfaces
fe-1/2/0 {
unit 0 {
family inet {
address 10.0.0.10/30;

}
family iso;

}
}
fe-1/2/1 {
unit 0 {
family inet {
address 10.0.0.13/30;

}
family iso;

}
}
fe-1/2/2 {
unit 0 {
family inet {
address 10.0.0.25/30;

}
family iso;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.3/32;

}
family iso {
address 49.0002.0192.0168.0003.00;

}
}

}

user@C# show protocols
bgp {
group int {
type internal;
local-address 192.168.0.3;
neighbor 192.168.0.1;
neighbor 192.168.0.2;

}
group external-peers {
type external;
export send-isis-and-direct;
peer-as 2;
neighbor 10.0.0.26;

}
}
isis {
export Edu-to-isis;
interface fe-1/2/0.0 {
level 1 disable;

Copyright © 2017, Juniper Networks, Inc.106

IS-IS Feature Guide



}
interface fe-1/2/1.0 {
level 1 disable;

}
interface fe-1/2/2.0 {
level 1 disable;
level 2 passive;

}
interface lo0.0;

}

user@C# show policy-options
policy-statement Edu-to-isis {
term 1 {
from {
protocol bgp;
community Edu;

}
then {
metric 63;
accept;

}
}

}
policy-statement send-isis-and-direct {
term 1 {
from {
protocol [ isis direct ];
route-filter 10.0.0.0/16 orlonger;
route-filter 192.168.0.0/16 orlonger;

}
then accept;

}
}
community Edumembers 2:5;

user@C# show routing-options
router-id 192.168.0.3;
autonomous-system 1;

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

Verifying the IS-IS Neighbor

Purpose Verify that the BGP routes from Device E are communicated on the IS-IS network in AS

1.

Action From operational mode, enter the show route protocol isis command.

user@D> show route protocol isis
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inet.0: 11 destinations, 11 routes (11 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.4/30        *[IS-IS/18] 22:30:53, metric 30
                    > to 10.0.0.13 via fe-1/2/0.0
10.0.0.8/30        *[IS-IS/18] 22:30:53, metric 20
                    > to 10.0.0.13 via fe-1/2/0.0
10.0.0.24/30       *[IS-IS/18] 03:31:21, metric 20
                    > to 10.0.0.13 via fe-1/2/0.0
10.2.0.0/16        *[IS-IS/165] 02:36:31, metric 73
                    > to 10.0.0.13 via fe-1/2/0.0
10.3.0.0/16        *[IS-IS/165] 02:36:31, metric 73
                    > to 10.0.0.13 via fe-1/2/0.0
192.168.0.1/32     *[IS-IS/18] 03:40:28, metric 30
                    > to 10.0.0.13 via fe-1/2/0.0
192.168.0.2/32     *[IS-IS/18] 22:30:53, metric 20
                    > to 10.0.0.13 via fe-1/2/0.0
192.168.0.3/32     *[IS-IS/18] 22:30:53, metric 10
                    > to 10.0.0.13 via fe-1/2/0.0

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

Meaning As expected, the 10.2.0.0/16 and 10.3.0.0/16 routes are in Device D’s routing table as

IS-IS external routes with ametric of 73. If Device C had not added 63 to the metric,

Device D would have ametric of 10 for these routes.

Related
Documentation

Advertising LSPs into IGPs•

IS-IS Extensions to Support Route Tagging

To control the transmission of routes into IS-IS, or to control transmission of IS-IS routes

between different IS-IS levels, you can tag routes with certain attributes. IS-IS routes

can carry these attributes, which the routing policies can use to export and import routes

between different IS-IS levels. A sub-TLV to the IP prefix TLV is used to carry the tag or

attribute on the routes.

NOTE: Route taggingdoesnotworkwhen IS-IS trafficengineering isdisabled.

protocols {
isis {
export tag-lo0;

}
}
policy-options {
policy-statement tag-lo0 {
from {
interface lo0.0;

}
then {
accept;
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tag 200;
}

}
}

You can verify that the tag has been correctly applied by using the show isis database

extensive command. In the command output, look for the Administrative tag field.

After verifying that the routes are tagged correctly, you can apply a route leaking policy

tomatchagainst thepresenceof administrative tags, rather than specifying a list of route

filters.

protocols {
isis {
export leak-tagged-L2-to-L1;

}
}
policy-options {
policy-statement leak-tagged-L2-to-L1 {
from {
tag 200;
protocol isis;
level 2;

}
to {
protocol isis;
level 1;

}
then accept;

}
}

Related
Documentation

Example: Configuring IS-IS Route Leaking from a Level 2 Area to a Level 1 Area on

page 91

•

Example: Configuring a Routing Policy to Prioritize IS-IS Routes

In a network with a large number of IS-IS routes, it can be useful to control the order in

which routesareupdated in response toanetwork topology change. This example shows

how to define a routing policy to prioritize some IS-IS routes over others. In the event of

an IS-IS topology change, high priority prefixes are updated in the routing table first,

followed bymedium and then low priority prefixes. Internet Service Providers (ISP) can

use this feature to ensure faster convergence for important customers.

• Requirements on page 110

• Overview on page 110

• Configuration on page 111

• Verification on page 116
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Requirements

No special configuration beyond device initialization is required before configuring this

example.

This example uses the following hardware and software components:

• Three routers that can be a combination of M Series, MX Series, or T Series routers

• Junos OS Release 17.1 or later on the device

Overview

Beginning with Junos OS Release 17.1, you can prioritize or reject IS-IS routes that are

installed in the routing table. Use the reject policy option to reject routes from a specific

prefix or routes marked with a particular tag.

Youcanprioritize IS-IS routes forbetter convergenceand toprovidedifferentiatedservices.

In a network with a large number of IGP prefixes with BGP Layer 3 VPN or label-based

psuedowire service established on top of some IGPprefixes, it is important to control the

order in which routes get updated in the forwarding table. You can configure an import

policy and use a route tag or filter the routes based on their prefix before setting a priority

of high,medium, or low as per your network requirements. The IS-IS protocol downloads

routes to the rpd routing table based on the configured priority. If you do not configure

an import policy, all routes are set to amedium priority by default.

An IS-IS import policy can be used to set priority or to filter IS-IS external routes based

on the following criteria:

Prefix—Use route-filter policy option to filter known prefixes.

Route Tag—Use tag policy option to assign a specific priority for prefixes that contain a
particular tag.

NOTE: If an IS-IS import policy is applied that results in a reject terminating

action for a non-external route, then the rejectaction is ignored and the route

is accepted anyway. By default, such a route is now installed in the routing
table with a priority of low. This behavior prevents traffic black holes, that is,
silently discarded traffic, by ensuring consistent routing. However, you can
use the the reject policy option to reject routes based on the prefix or the

configured tag.

CAUTION: Youmight see an increase in micro loop traffic as order of route
download changes.

In Figure 12 on page 111, Router R1 is connected to Router R3 via Router R2. We need to

setahighpriority toa route toRouterR3 toensurequicker convergence.An import routing

policy is configured onRouter R1, which sets a high priority to routes connecting toRouter
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R3. Routes matching 203.0.113.3/32 are installed first because they have a priority of

high. LDP imports routes and their configure priority from IS-IS. This route is restored first

in the event of a network topology change.

Figure 12: Example: Configuring aRoutingPolicy to prioritize IS-ISRoutes
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

Router R1 set interfaces ge-1/0/1 unit 0 description R1->R2
set interfaces ge-1/0/1 unit 0 family inet address 192.0.2.1/24
set interfaces ge-1/0/1 unit 0 family iso
set interfaces ge-1/0/1 unit 0 family inet6 address 2001:db8:1:2::1/64
set interfaces ge-1/0/1 unit 0 family mpls
set interfaces ge-5/0/9 unit 0 description R1->R2
set interfaces ge-5/0/9 unit 0 family inet address 192.0.10.1/24
set interfaces ge-5/0/9 unit 0 family iso
set interfaces ge-5/0/9 unit 0 family inet6 address 2001:db8:1:1::1/64
set interfaces ge-5/0/9 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0103.0000.0010.00
set interfaces lo0 unit 0 family inet6 address 2001:db8:1:1::1/128
set interfaces lo0 unit 0 family mpls
set protocolsmpls ipv6-tunneling
set protocolsmpls interface ge-5/0/9.0
set protocolsmpls interface ge-1/0/1.0
set protocols isis level 1 disable
set protocols isis interface ge-1/0/1.0
set protocols isis interface ge-5/0/9.0
set protocols isis interface lo0.0 passive
set protocols ldp interface ge-1/0/1.0
set protocols ldp interface ge-5/0/9.0
set protocols ldp interface lo0.0
set policy-options policy-statement test_rf term t1 from route-filter 203.0.113.3/32 exact
set policy-options policy-statement test_rf term t1 then priority high
set protocols isis import test_rf
set routing-options router-id 203.0.113.1
set routing-options autonomous-system 64496

Router R2 set interfaces ge-0/0/1 unit 0 description R2->R1
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set interfaces ge-0/0/1 unit 0 family inet address 192.0.2.2/24
set interfaces ge-0/0/1 unit 0 family iso
set interfaces ge-0/0/1 unit 0 family inet6 address 2001:db8:1:2::2/64
set interfaces ge-0/0/1 unit 0 family mpls
set interfaces ge-0/0/7 unit 0 description R2->R3
set interfaces ge-0/0/7 unit 0 family inet address 198.0.2.1/24
set interfaces ge-0/0/7 unit 0 family iso
set interfaces ge-0/0/7 unit 0 family inet6 address 2001:db8:1:2::1/64
set interfaces ge-0/0/7 unit 0 family mpls
set interfaces ge-1/0/5 unit 0 description R2->R1
set interfaces ge-1/0/5 unit 0 family inet address 192.0.10.2/24
set interfaces ge-1/0/5 unit 0 family iso
set interfaces ge-1/0/5 unit 0 family inet6 address 2001:db8:1:1::2/64
set interfaces ge-1/0/5 unit 0 family mpls
set interfaces ge-1/1/0 unit 0 family inet address 198.0.10.1/24
set interfaces ge-1/1/0 unit 0 family iso
set interfaces ge-1/1/0 unit 0 family inet6 address 2001:db8:::1::1/64
set interfaces ge-1/1/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0103.0000.0030.00
set interfaces lo0 unit 0 family inet6 address 2001:db8:2:2::1/128
set interfaces lo0 unit 0 family mpls
set protocolsmpls interface ge-1/0/5.0
set protocolsmpls interface ge-0/0/1.0
set protocolsmpls interface ge-1/1/0.0
set protocolsmpls interface ge-0/0/7.0
set protocols isis level 1 disable
set protocols isis interface ge-0/0/1.0
set protocols isis interface ge-0/0/7.0
set protocols isis interface ge-1/0/5.0
set protocols isis interface ge-1/1/0.0
set protocols isis interface lo0.0 passive
set protocols ldp interface ge-0/0/1.0
set protocols ldp interface ge-0/0/7.0
set protocols ldp interface ge-1/0/5.0
set protocols ldp interface ge-1/1/0.0
set protocols ldp interface lo0.0
set routing-options router-id 203.0.113.2
set routing-options autonomous-system 64496

Router R3 set interfaces ge-2/0/3 unit 0 description R3->R2
set interfaces ge-2/0/3 unit 0 family inet address 198.1.2.2/24
set interfaces ge-2/0/3 unit 0 family iso
set interfaces ge-2/0/3 unit 0 family inet6 address 2001:db8:1:2::2/64
set interfaces ge-2/0/3 unit 0 family mpls
set interfaces ge-3/0/10unit 0 description R3->R4
set interfaces ge-3/0/0 unit 0 family inet address 198.0.1.2/24
set interfaces ge-3/0/0 unit 0 family iso
set interfaces ge-3/0/0 unit 0 family inet6 address 2001:db8::1:1::2/64
set interfaces ge-3/0/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.3/32
set interfaces lo0 unit 0 family iso address 49.0002.0103.0000.0020.00
set interfaces lo0 unit 0 family inet6 address 2001:db8:3:3::3/128
set interfaces lo0 unit 0 family mpls
set protocolsmpls ipv6-tunneling
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set protocolsmpls interface ge-3/0/0.0
set protocolsmpls interface ge-2/0/3.0
set protocols isis level 1 disable
set protocols isis interface ge-2/0/3.0
set protocols isis interface ge-3/0/0.0
set protocols isis interface lo0.0 passive
set protocols ldp interface ge-2/0/3.0
set protocols ldp interface ge-3/0/0.0
set protocols ldp interface lo0.0
setpolicy-optionspolicy-statementadd_tag termt1 fromroute-filter203.0.113.3/32exact
set policy-options policy-statement add_tag term t1 then tag 18
set protocols isis export add_tag
set routing-options router-id 203.0.113.3
set routing-options autonomous-system 64496

Configuring Router R1

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Router R1:

NOTE: Repeat thisprocedure forother routersaftermodifying theappropriate
interface names, addresses, and other parameters.

1. Configure the interfaces with IPv4 and IPv6 addresses.

[edit interfaces]
user@R1# set ge-1/0/1 unit 0 description R1->R2
user@R1# set ge-1/0/1 unit 0 family inet address 192.0.2.1/24
user@R1# set ge-1/0/1 unit 0 family iso
user@R1# set ge-1/0/1 unit 0 family inet6 address 2001:db8:1:2::1/64
user@R1# set ge-1/0/1 unit 0 family mpls

user@R1# set ge-1/0/1 unit 0 description R1->R2
user@R1# set ge-5/0/9 unit 0 family inet address 192.0.10.1/24
user@R1# set ge-5/0/9 unit 0 family iso
user@R1# set ge-5/0/9 unit 0 family inet6 address 2001:db8:1:1::1/64
user@R1# set ge-5/0/9 unit 0 family mpls

2. Configure the loopback address.

[edit interfaces]
user@R1# set lo0 unit 0 family inet address 203.0.113.1/32
user@R1# set lo0 unit 0 family iso address 49.0002.0103.0000.0010.00
user@R1# set lo0 unit 0 family inet6 address 2001:db8:1:1::1/128
user@R1# set lo0 unit 0 family mpls

3. Configure MPLS.
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[edit protocols]
user@R1# setmpls ipv6-tunneling
user@R1# setmpls interface ge-5/0/9.0
user@R1# setmpls interface ge-1/0/1.0

4. Enable IS-IS protocol on the interfaces.

[edit protocols]
user@R1# set isis level 1 disable
user@R1# set isis interface ge-1/0/1.0
user@R1# set isis interface ge-5/0/9.0
user@R1# set isis interface lo0.0 passive
user@R1# set isis import test_rf

5. Configure LDP protocol on the interfaces.

[edit protocols]
user@R1# set ldp interface ge-1/0/1.0
user@R1# set ldp interface ge-5/0/9.0
user@R1# set ldp interface lo0.0

6. Define a policy to prioritize IS-IS routes to Router R3. .

[edit policy-options]
user@R1# setpolicy-statement test_rf termt1 fromroute-filter 203.0.113.3/32exact
user@R1# set policy-statement test_rf term t1 then priority high

7. Configure the router ID and autonomous system (AS) number.

[edit routing--options]
user@R1# set routing-options router-id 203.0.113.1
user@R1# set routing-options autonomous-system 64496

Results

From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, show policy-options and show routing-options commands. If the
outputdoesnotdisplay the intendedconfiguration, repeat the instructions in this example
to correct the configuration.

[edit]
user@R1> show interfaces
ge-1/0/1 {
unit 0 {
family inet {
address 192.0.2.1/24;

}
family iso;
family inet6 {
address 2001:db8:1:2::1/64;

}
family mpls;

}
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}
ge-5/0/9 {
unit 0 {
family inet {
address 192.0.2.1/24;

}
family iso;
family inet6 {
address 2001:db8:1:1::1/64;

}
family mpls;

}
}
lo0 {
unit 0 {
family inet {
address 203.0.113.1/32;

}
family iso {
address 49.0002.0103.0000.0010.00;

}
family inet6 {
address 2001:db8:1:1::1/128;

}
family mpls;

}
}

[edit]
user@R1> show protocols
mpls {
ipv6-tunneling;
interface ge-5/0/9.0;
interface ge-1/0/1.0;

}
isis {
import test_rf;
level 1 disable;
interface ge-1/0/1.0;
interface ge-5/0/9.0;
interface lo0.0 {
passive;

}
}
ldp {
interface ge-1/0/1.0;
interface ge-5/0/9.0;
interface lo0.0;

}

[edit]
user@R1> show routing-options
router-id 203.0.113.1;
autonomous-system 64496;

user@R1> sshow configuration policy-options
policy-statement test_rf {
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term t1 {
from {
route-filter 203.0.113.3/32 exact;

}
then priority high;

}
}

Verification

• Verifying the Priority for LDP Routes on page 116

• Verifying the Priority of IS-IS Routes on page 118

Verifying the Priority for LDP Routes

Purpose Verify that LDP has inherits route 203.0.113.3 from IS-IS protocol.
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Action From operational mode, run the show route extensive command on Router R1.

user@R1> show route 203.0.113.3 extensive
inet.0: 26 destinations, 26 routes (26 active, 0 holddown, 0 hidden)

203.0.113.3/32 (1 entry, 1 announced)
        State: <FlashAll>
TSI: 
KRT in-kernel 203.0.113.3/32 -> {16.1.2.2}
         *IS-IS  Preference: 18
                 Level: 2
                 Next hop type: Router, Next hop index: 0
                 Address: 0x4a1f43c
                 Next-hop reference count: 4
                 Next hop: 16.1.2.2 via ge-1/0/1.0, selected
                 Session Id: 0x0
                 Next hop: 16.1.1.2 via ge-5/0/9.0
                 Session Id: 0x0

State: <Active Int HighPriority>
                 Local AS: 64496
                 Age: 59  Metric: 20
                 Validation State: unverified
                 ORR Generation-ID: 0
                  Tag: 18
                 Task: IS-IS
                 Announcement bits (2): 0-KRT 4-LDP
                 AS path: I

  inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

  203.0.113.3/32 (1 entry, 1 announced)
         State: <FlashAll>
         *LDP    Preference: 9
                 Next hop type: Router, Next hop index: 0
                 Address: 0x4a1e55c
                 Next-hop reference count: 2
                 Next hop: 16.1.2.2 via ge-1/0/1.0, selected
                 Label operation: Push 299776
                 Label TTL action: prop-ttl
                 Load balance label: Label 299776: None;
                 Label element ptr: 0x4b99100
                 Label parent element ptr: 0x0
                 Label element references: 2
                 Label element child references: 0
                 Label element lsp id: 0
                 Session Id: 0x0
                 Next hop: 16.1.1.2 via ge-5/0/9.0
                 Label operation: Push 299776
                 Label TTL action: prop-ttl
                 Load balance label: Label 299776: None;
                 Label element ptr: 0x4b99100
                 Label parent element ptr: 0x0
                 Label element references: 2
                 Label element child references: 0
                 Label element lsp id: 0
                 Session Id: 0x0

State:<Active Int HighPriority>
                 Local AS: 64496
                 Age: 59  Metric: 1
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                 Validation State: unverified
                 Task: LDP
                 Announcement bits (1): 2-Resolve tree 1
                 AS path: I
                 Secondary Tables: inet6.3

Meaning The output shows that LDP inherits the route 203.0.113.3, with priority high from IS-IS.

Verifying the Priority of IS-IS Routes

Purpose Verify that the priority is set for route 203.0.113.3 in IS-IS.

Action user@R1> show isis route download-priority
IS-IS routing table             Current version: L1: 0 L2: 122
IPv4/IPv6 Routes
----------------
Prefix             L Version   Metric Type Interface       NH   Via             
    Backup Score
203.0.113.3/32 2 122 20 int ge-1/0/1.0 IPV4 R2

ge-5/0/9.0 IPV4 R2
203.0.113.2/32         2     122       10 int  ge-1/0/1.0      IPV4 R2
                                           ge-5/0/9.0      IPV4 R2
198.1.1.0/24        2     122       20 int  ge-1/0/1.0      IPV4 R2
                                           ge-5/0/9.0      IPV4 R2
198.1.2.0/24        2     122       20 int  ge-1/0/1.0      IPV4 R2
                                           ge-5/0/9.0      IPV4 R2
2001:db8:2:2::1/128  2     122       10 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2
2001:db8:3:3::3/128  2     122       20 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2
2001:db8:1:1::/64   2     122       20 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2
2001:db8:1:2::/64   2     122       20 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2

Meaning The routes are displayed in the order of the set priorities. Route 203.0.113.3, which is set

with high priority is displayed at the very top followed by routes with medium or low

priority.

Related
Documentation

• import (Protocols IS-IS) on page 429

• show isis route download priority on page 622

• show isis route on page 618
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CHAPTER 5

Configuring IS-ISBidirectional Forwarding
Detection

• Understanding BFD for IS-IS on page 119

• Example: Configuring BFD for IS-IS on page 121

• Understanding BFD Authentication for IS-IS on page 128

• Configuring BFD Authentication for IS-IS on page 129

• Example: Configuring BFD Authentication for IS-IS on page 133

Understanding BFD for IS-IS

TheBidirectional Forwarding Detection (BFD) protocol is a simple hellomechanism that

detects failures in a network. Hello packets are sent at a specified, regular interval. A

neighbor failure isdetectedwhen the routingdevice stops receivinga replyafter a specified

interval. BFD works with a wide variety of network environments and topologies. The

failure detection timers for BFD have shorter time limits than the failure detection

mechanisms of IS-IS, providing faster detection.

The BFD failure detection timers are adaptive and can be adjusted to be faster or slower.

For example, the timers can adapt to a higher value if the adjacency fails, or a neighbor

can negotiate a higher value for a timer than the configured value. The timers adapt to

a higher value when a BFD session flap occurs more than three times in a span of 15

seconds. A back-off algorithm increases the receive (RX) interval by two if the local BFD

instance is the reason for the session flap. The transmission (TX) interval is increased by

two if the remote BFD instance is the reason for the session flap.

You can use the clear bfd adaptation command to return BFD interval timers to their

configured values. The clear bfd adaptation command is hitless, meaning that the

command does not affect traffic flow on the routing device.
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NOTE: Starting with Junos OS Release 16.1R1, you can configure IS-IS BFD
sessions for IPv6 by including the bfd-liveness-detection statement at the

[edit protocols isis interface interface-name family inet|inet6] hierarchy level.

• For interfaces that support both IPv4 and IPv6 routing, the
bfd-liveness-detection statementmust be configured separately for each

inet family.

• BFD over IPv6 link local address is currently not distributed because IS-IS
uses link local addresses for forming adjacencies.

• BFD sessions over IPv6must not have the same aggressive detection
intervals as IPv4 sessions.

• BFD IPv6 sessions with detection intervals less than 2.5 seconds are
currently not supported when nonstop active routing (NSR) is enabled.

To detect failures in the network, the set of statements in Table 3 on page 120 are used

in the configuration.

Table 3: Configuring BFD for IS-IS

DescriptionStatement

Enable failure detection.bfd-liveness-detection

Specify the minimum transmit and receive intervals for failure detection.

This value represents the minimum interval at which the local router transmits hellos packets as
well as the minimum interval at which the router expects to receive a reply from a neighbor with
which it has established a BFD session. You can configure a number from 1 through
255,000milliseconds. You can also specify theminimum transmit and receive intervals separately.

NOTE: BFD isan intensiveprotocol that consumessystemresources.Specifyingaminimum interval
for BFD less than 100ms for Routing Engine-based sessions and 10ms for distributedBFDsessions
can cause undesired BFD flapping.

Depending on your network environment, these additional recommendations might apply:

• For large-scale network deployments with a large number of BFD sessions, specify a minimum
interval of 300ms for Routing Engine-based sessions and 100ms for distributed BFD sessions.

• For very large-scale network deployments with a large number of BFD sessions, please contact
Juniper Networks customer support for more information.

• For BFD sessions to remain up during a Routing Engine switchover event when nonstop active
routing (NSR) is configured, specify a minimum interval of 2500ms for Routing Engine-based
sessions. For distributed BFD sessions with nonstop active routing configured, the minimum
interval recommendations are unchanged and depend only on your network deployment.

minimum-interval
milliseconds

Specify only the minimum receive interval for failure detection.

This value represents the minimum interval at which the local router expects to receive a reply
from a neighbor with which it has established a BFD session. You can configure a number from 1
through 255,000milliseconds.

minimum-receive-interval
milliseconds
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Table 3: Configuring BFD for IS-IS (continued)

DescriptionStatement

Specify the number of hello packets not received by the neighbor that causes the originating
interface to be declared down.

The default is 3, and you can configure a value from 1 through 225.

multiplier number

Disable BFD adaptation.

In Junos OS Release 9.0 and later, you can specify that the BFD sessions not adapt to changing
network conditions.

NOTE: We recommend that you not disable BFD adaptation unless it is preferable not to have
BFD adaptation enabled in your network.

no-adaptation

Specify the threshold for the following:

• Adaptation of the detection time

When the BFD session detection time adapts to a value equal to or greater than the threshold,
a single trap and a system logmessage are sent.

• Transmit interval

NOTE: The threshold value must be greater than theminimum transmit interval multiplied by the
multiplier number.

threshold

Specify the minimum transmit interval for failure detection.

This value represents theminimum interval atwhich the local routingdevice transmits hellopackets
to the neighbor with which it has established a BFD session. You can configure a value from 1
through 255,000milliseconds.

transmit-interval
minimum-interval

Specify the BFD version used for detection.

The default is to have the version detected automatically.

version

NOTE: Youcan traceBFDoperationsby including the traceoptionsstatement

at the [edit protocols bfd] hierarchy level.

Fora list of hierarchy levelsatwhich youcan include thesestatements, see thestatement

summary sections for these statements.

Related
Documentation

Example: Configuring BFD for IS-IS on page 121•

• Understanding BFD Authentication for IS-IS on page 128

Example: Configuring BFD for IS-IS

This example describes how to configure the Bidirectional Forwarding Detection (BFD)

protocol to detect failures in an IS-IS network.
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NOTE: BFD isnotsupportedwith ISIS for IPV6onQFX10000seriesswitches.

• Requirements on page 122

• Overview on page 122

• Configuration on page 122

• Verification on page 125

Requirements

Before you begin, configure IS-IS on both routers. See “Example: Configuring IS-IS” on

page 14 for information about the required IS-IS configuration.

This example uses the following hardware and software components:

• Junos OS Release 7.3 or later

• MSeries, MX Series, and T Series routers

Overview

This example shows two routers connected to each other. A loopback interface is

configured on each router. IS-IS and BFD protocols are configured on both routers.

Figure 13 on page 122 shows the sample network.

Figure 13: Configuring BFD for IS-IS

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Router R1

set protocols isis interface so-0/0/0 bfd-liveness-detection detection-time threshold 5
set protocols isis interface so-0/0/0 bfd-liveness-detectionminimum-interval 2
set protocols isis interface so-0/0/0 bfd-liveness-detectionminimum-receive-interval 1
set protocols isis interface so-0/0/0 bfd-liveness-detection no-adaptation
setprotocols isis interfaceso-0/0/0bfd-liveness-detection transmit-interval threshold3
set protocols isis interface so-0/0/0 bfd-liveness-detection transmit-interval
minimum-interval 1

set protocols isis interface so-0/0/0 bfd-liveness-detectionmultiplier 2
set protocols isis interface so-0/0/0 bfd-liveness-detection version automatic
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Router R2

set protocols isis interface so-0/0/0 bfd-liveness-detection detection-time threshold 6
set protocols isis interface so-0/0/0 bfd-liveness-detectionminimum-interval 3
set protocols isis interface so-0/0/0 bfd-liveness-detectionminimum-receive-interval 1
set protocols isis interface so-0/0/0 bfd-liveness-detection no-adaptation
setprotocols isis interfaceso-0/0/0bfd-liveness-detection transmit-interval threshold4
set protocols isis interface so-0/0/0 bfd-liveness-detection transmit-interval
minimum-interval 1

set protocols isis interface so-0/0/0 bfd-liveness-detectionmultiplier 2
set protocols isis interface so-0/0/0 bfd-liveness-detection version automatic

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode.

NOTE: TosimplyconfigureBFDfor IS-IS,only theminimum-intervalstatement

is required. The BFD protocol selects default parameters for all the other
configurationstatementswhenyouuse thebfd-liveness-detection statement

without specifying any parameters.

NOTE: Youcanchangeparametersatany timewithout stoppingor restarting
the existing session. BFD automatically adjusts to the new parameter value.
However, no changes to BFD parameters take place until the values
resynchronize with each BFD peer.

To configure BFD for IS-IS on Routers R1 and R2:

1. Enable BFD failure detection for IS-IS.

[edit protocols isis]
user@R1# set interface so-0/0/0 bfd-liveness-detection

[edit protocols isis]
user@R2# set interface so-0/0/0 bfd-liveness-detection

2. Configure the threshold for the adaptation of the detection time, which must be

greater than themultiplier number multiplied by the minimum interval.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# set detection-time threshold 5

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# set detection-time threshold 6

3. Configure the minimum transmit and receive intervals for failure detection.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# setminimum-interval 2
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[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# setminimum-interval 3

4. Configure only the minimum receive interval for failure detection.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# setminimum-receive-interval 1

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# setminimum-receive-interval 1

5. Disable BFD adaptation.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# set no-adaptation

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# set no-adaptation

6. Configure the threshold for the transmit interval, which must be greater than the

minimum transmit interval.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# set transmit-interval threshold 3

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# set transmit-interval threshold 4

7. Configure the minimum transmit interval for failure detection.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# set transmit-interval minimum-interval 1

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# set transmit-interval minimum-interval 1

8. Configure themultiplier number, which is the number of hello packets not received

by the neighbor that causes the originating interface to be declared down.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# setmultiplier 2

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# setmultiplier 2

9. Configure the BFD version used for detection.

The default is to have the version detected automatically.

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R1# set version automatic

[edit protocols isis interface so-0/0/0 bfd-liveness-detection]
user@R2# set version automatic
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Results

From configuration mode, confirm your configuration by issuing the show protocols isis

interface command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@R1# show protocols isis interface so-0/0/0

    bfd-liveness-detection {
        version automatic;
        minimum-interval 2;
        minimum-receive-interval 1;
        multiplier 2;
        no-adaptation;
        transmit-interval {
            minimum-interval 1;
            threshold 3;
        }
        detection-time {
            threshold 5;
        }
}
...

user@R2# show protocols isis interface so-0/0/0

    bfd-liveness-detection {
        version automatic;
        minimum-interval 3;
        minimum-receive-interval 1;
        multiplier 2;
        no-adaptation;
        transmit-interval {
            minimum-interval 1;
            threshold 4;
        }
        detection-time {
            threshold 6;
        }
}
...

Verification

Confirm that the configuration is working properly.

• Verifying the Connection Between Routers R1 and R2 on page 125

• Verifying That IS-IS Is Configured on page 126

• Verifying That BFD Is configured on page 127

Verifying the Connection Between Routers R1 and R2

Purpose Make sure that Routers R1 and R2 are connected to each other.
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Action Ping theother router tocheck theconnectivitybetween the two routersasper thenetwork

topology.

user@R1> ping 10.0.0.2

PING 10.0.0.2 (10.0.0.2): 56 data bytes
64 bytes from 10.0.0.2: icmp_seq=0 ttl=64 time=1.367 ms
64 bytes from 10.0.0.2: icmp_seq=1 ttl=64 time=1.662 ms
64 bytes from 10.0.0.2: icmp_seq=2 ttl=64 time=1.291 ms
^C
--- 10.0.0.2 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.291/1.440/1.662/0.160 ms

user@R2> ping 10.0.0.1

PING 10.0.0.1 (10.0.0.1): 56 data bytes
64 bytes from 10.0.0.1: icmp_seq=0 ttl=64 time=1.287 ms
64 bytes from 10.0.0.1: icmp_seq=1 ttl=64 time=1.310 ms
64 bytes from 10.0.0.1: icmp_seq=2 ttl=64 time=1.289 ms
^C
--- 10.0.0.1 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.287/1.295/1.310/0.010 ms

Meaning Routers R1 and R2 are connected to each other.

Verifying That IS-IS Is Configured

Purpose Make sure that the IS-IS instance is running on both routers.

Action Use the show isis database statement to check if the IS-IS instance is running on both

routers, R1 and R2.

user@R1> show isis database

IS-IS level 1 link-state database:
LSP ID         Sequence Checksum Lifetime Attributes
R1.00-00       0x4a571   0x30c5     1195 L1 L2
R2.00-00       0x4a586   0x4b7e     1195 L1 L2
R2.02-00       0x330ca1  0x3492     1196 L1 L2
  3 LSPs

IS-IS level 2 link-state database:
LSP ID         Sequence Checksum Lifetime Attributes
R1.00-00       0x4a856   0x5db0     1194 L1 L2
R2.00-00       0x4a89d   0x149b     1194 L1 L2
R2.02-00       0x1fb2ff  0xd302     1194 L1 L2
  3 LSPs

user@R2> show isis database

IS-IS level 1 link-state database:
LSP ID            Sequence Checksum Lifetime Attributes
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R1.00-00          0x4b707   0xcc80     1195 L1 L2
R2.00-00          0x4b71b   0xeb37     1198 L1 L2
R2.02-00          0x33c2ce  0xb52d     1198 L1 L2
  3 LSPs

IS-IS level 2 link-state database:
LSP ID             Sequence Checksum Lifetime Attributes
R1.00-00           0x4b9f2   0xee70     1192 L1 L2
R2.00-00           0x4ba41   0x9862     1197 L1 L2
R2.02-00               0x3   0x6242     1198 L1 L2
  3 LSPs

Meaning IS-IS is configured on both routers, R1 and R2.

Verifying That BFD Is configured

Purpose Make sure that the BFD instance is running on both routers, R1 and R2.

Action Use the show bfd session detail statement to check if BFD instance is running on the

routers.

user@R1> show bfd session detail
                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
10.0.0.2                 Up        so-0/0/0     2.000     1.000        2   
 Client ISIS R2, TX interval 0.001, RX interval 0.001
 Client ISIS R1, TX interval 0.001, RX interval 0.001
 Session down time 00:00:00, previous up time 00:00:15
 Local diagnostic NbrSignal, remote diagnostic NbrSignal
 Remote state AdminDown, version 1
 Router 3, routing table index 17

1 sessions, 2 clients
Cumulative transmit rate 1.0 pps, cumulative receive rate 1.0 pps

user@R2> show bfd session detail
                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
10.0.0.1                 Up        so-0/0/0     2.000     1.000        2   
 Client ISIS R2, TX interval 0.001, RX interval 0.001
 Session down time 00:00:00, previous up time 00:00:05
 Local diagnostic NbrSignal, remote diagnostic NbrSignal
 Remote state AdminDown, version 1
 Router 2, routing table index 15

1 sessions, 1 clients
Cumulative transmit rate 1.0 pps, cumulative receive rate 1.0 pps

Meaning BFD is configured on Routers R1 and R2 for detecting failures in the IS-IS network.
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Related
Documentation

Understanding BFD for IS-IS on page 119•

Understanding BFD Authentication for IS-IS

Bidirectional Forwarding Detection (BFD) enables rapid detection of communication

failuresbetweenadjacent systems.Bydefault, authentication forBFDsessions isdisabled.

However, when running BFD over Network Layer protocols, the risk of service attacks can

be significant. We strongly recommend using authentication if you are running BFD over

multiple hops or through insecure tunnels. Beginning with Junos OS Release 9.6, Junos

OS supports authentication for BFD sessions running over IS-IS. BFD authentication is

only supported in the domestic image and is not available in the export image.

You authenticate BFD sessions by specifying an authentication algorithm and keychain,

and then associating that configuration information with a security authentication

keychain using the keychain name.

The following sections describe the supported authentication algorithms, security

keychains, and level of authentication that can be configured:

• BFD Authentication Algorithms on page 128

• Security Authentication Keychains on page 129

• Strict Versus Loose Authentication on page 129

BFD Authentication Algorithms

Junos OS supports the following algorithms for BFD authentication:

• simple-password—Plain-text password. One to 16 bytes of plain text are used to

authenticate theBFDsession.Oneormorepasswordsmightbeconfigured.Thismethod

is the least secureandshouldbeusedonlywhenBFDsessionsarenot subject topacket

interception.

• keyed-md5—Keyed Message Digest 5 hash algorithm for sessions with transmit and

receive intervals greater than 100ms. To authenticate the BFD session, keyed MD5

uses one or more secret keys (generated by the algorithm) and a sequence number

that is updated periodically. With this method, packets are accepted at the receiving

end of the session if one of the keysmatches and the sequence number is greater than

or equal to the last sequence number received. Althoughmore secure than a simple

password, this method is vulnerable to replay attacks. Increasing the rate at which the

sequence number is updated can reduce this risk.

• meticulous-keyed-md5—Meticulous keyed Message Digest 5 hash algorithm. This

methodworks in the samemanneras keyedMD5,but the sequencenumber is updated

with every packet. Althoughmore secure than keyed MD5 and simple passwords, this

methodmight take additional time to authenticate the session.

• keyed-sha-1—Keyed Secure Hash Algorithm I for sessions with transmit and receive

intervals greater than 100ms. To authenticate the BFD session, keyed SHA uses one

or more secret keys (generated by the algorithm) and a sequence number that is

updated periodically. The key is not carried within the packets. With this method,
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packets are accepted at the receiving end of the session if one of the keys matches

and the sequence number is greater than the last sequence number received.

• meticulous-keyed-sha-1—Meticulous keyed Secure Hash Algorithm I. This method

works in the samemanner as keyed SHA, but the sequence number is updated with

everypacket.Althoughmoresecure thankeyedSHAandsimplepasswords, thismethod

might take additional time to authenticate the session.

NOTE: Nonstop active routing (NSR) is not supported with
meticulous-keyed-md5 andmeticulous-keyed-sha-1 authentication
algorithms. BFD sessions using these algorithmsmight go down after a
switchover.

Security Authentication Keychains

The security authentication keychain defines the authentication attributes used for

authentication key updates.When the security authentication keychain is configuredand

associated with a protocol through the keychain name, authentication key updates can

occur without interrupting routing and signaling protocols.

The authentication keychain contains one or more keychains. Each keychain contains

one ormore keys. Each key holds the secret data and the time at which the key becomes

valid. The algorithm and keychain must be configured on both ends of the BFD session,

and they must match. Any mismatch in configuration prevents the BFD session from

being created.

BFD allowsmultiple clients per session, and each client can have its own keychain and

algorithm defined. To avoid confusion, we recommend specifying only one security

authentication keychain.

Strict Versus Loose Authentication

By default, strict authentication is enabled and authentication is checked at both ends

of each BFD session. Optionally, to smoothmigration from nonauthenticated sessions

to authenticated sessions, you can configure loose checking. When loose checking is

configured, packets are accepted without authentication being checked at each end of

the session. This feature is intended for transitional periods only.

Related
Documentation

Example: Configuring BFD Authentication for IS-IS on page 133•

Configuring BFD Authentication for IS-IS

Beginning with Junos OS Release 9.6, you can configure authentication for BFD sessions

running over IS-IS. Routing instances are also supported. Only three steps are needed to

configure authentication on a BFD session:

1. Specify the BFD authentication algorithm for the IS-IS protocol.

2. Associate the authentication keychain with the IS-IS protocol.

129Copyright © 2017, Juniper Networks, Inc.

Chapter 5: Configuring IS-IS Bidirectional Forwarding Detection



3. Configure the related security authentication keychain.

The followingsectionsprovide instructions for configuringandviewingBFDauthentication

on IS-IS:

• Configuring BFD Authentication Parameters on page 130

• Viewing Authentication Information for BFD Sessions on page 131

Configuring BFD Authentication Parameters

To configure BFD authentication:

1. Specify the algorithm (keyed-md5, keyed-sha-1,meticulous-keyed-md5,

meticulous-keyed-sha-1, or simple-password) to use for BFD authentication on an

IS-IS route or routing instance.

[edit]
user@host# set protocols isis interface if1-isis bfd-liveness-detection authentication
algorithm keyed-sha-1

NOTE: Nonstop active routing (NSR) is not supported with the
meticulous-keyed-md5 andmeticulous-keyed-sha-1 authentication
algorithms. BFD sessions using these algorithmsmight go down after a
switchover.

2. Specify the keychain to be used to associate BFD sessions on the specified IS-IS route

or routing instance with the unique security authentication keychain attributes.

This should match the keychain name configured at the [edit security authentication

key-chains] hierarchy level.

[edit]
user@host# set protocols isis interface if1-isis bfd-liveness-detection authentication
keychain bfd-isis

NOTE: The algorithm and keychainmust be configured on both ends of
the BFD session, and theymust match. Anymismatch in configuration
prevents the BFD session from being created.

3. Specify the unique security authentication information for BFD sessions:

• Thematching keychain name as specified in Step 2.

• At least one key, a unique integer between 0 and 63. Creating multiple keys allows

multiple clients to use the BFD session.

• The secret data used to allow access to the session.

• The time at which the authentication key becomes active, yyyy-mm-dd.hh:mm:ss.
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[edit security]
user@host# set authentication-key-chains key-chain bfd-sr4 key 53 secret
$9$ggaJDmPQ6/tJgF/AtREVsyPsnCtUHm start-time 2009-06-14.10:00:00

4. (Optional) Specify loose authentication checking if you are transitioning from

nonauthenticated sessions to authenticated sessions.

[edit]
user@host> set protocols isis interface if1-isis bfd-liveness-detection authentication
loose-check

5. (Optional) View your configuration using the show bfd session detail or show bfd

session extensive command.

6. Repeat these steps to configure the other end of the BFD session.

NOTE: BFD authentication is only supported in the domestic image and is
not available in the export image.

Viewing Authentication Information for BFD Sessions

You can view the existing BFD authentication configuration using the show bfd session

detail and show bfd session extensive commands.

The following example shows BFD authentication configured for the if1-isis interface. It

specifies the keyed SHA-1 authentication algorithmand a keychain name of bfd-isis. The

authentication keychain is configured with two keys. Key 1 contains the secret data

“$9$ggaJDmPQ6/tJgF/AtREVsyPsnCtUHm” and a start time of June 1, 2009, at 9:46:02

AM PST. Key 2 contains the secret data “$9$a5jiKW9l.reP38ny.TszF2/9” and a start time

of June 1, 2009, at 3:29:20 PM PST.

[edit protocols isis]
interface if1-isis {
bfd-liveness-detection {
authentication {
algorithm keyed-sha-1;
key-chain bfd-isis;

}
}

}
[edit security]
authentication key-chains {
key-chain bfd-isis {
key 1 {
secret “$9$ggaJDmPQ6/tJgF/AtREVsyPsnCtUHm”;
start-time “2009-6-1.09:46:02 -0700”;

}
key 2 {
secret “$9$a5jiKW9l.reP38ny.TszF2/9”;
start-time “2009-6-1.15:29:20 -0700”;
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}
}

}

If youcommit theseupdates toyour configuration, youseeoutput similar to the following.

In the output for the show bfd sessions detail command, Authenticate is displayed to

indicate that BFD authentication is configured. For more information about the

configuration, use the show bfd sessions extensive command. The output for this

command provides the keychain name, the authentication algorithm andmode for each

client in the session, and the overall BFD authentication configuration status, keychain

name, and authentication algorithm andmode.

show bfd sessions detail

user@host# show bfd session detail

                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
10.9.1.29                 Up        ge-4/0/0.0     0.600     0.200        3   
 Client ISIS L2, TX interval 0.200, RX interval 0.200, multiplier 3, Authenticate

 Session up time 3d 00:34, previous down time 00:00:01
 Local diagnostic NbrSignal, remote diagnostic AdminDown
 Remote state Up, version 1

1 sessions, 1 clients
Cumulative transmit rate 10.0 pps, cumulative receive rate 10.0 pps

show bfd sessions extensive

user@host# show bfd session extensive
                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
10.9.1.29            Up        ge-4/0/0.0          0.600     0.200      3
  Client ISIS L2, TX interval 0.200, RX interval 0.200, multiplier 3, Authenticate

keychain bfd-isis, algo keyed-sha-1, mode strict
  Session up time 00:04:42
 Local diagnostic None, remote diagnostic NbrSignal
 Remote state Up, version 1
 Replicated 
 Min async interval 0.300, min slow interval 1.000
 Adaptive async TX interval 0.300, RX interval 0.300
 Local min TX interval 0.300, minimum RX interval 0.300, multiplier 3
 Remote min TX interval 0.300, min RX interval 0.300, multiplier 3
 Local discriminator 2, remote discriminator 2
 Echo mode disabled/inactive
Authentication enabled/active, keychain bfd-isis, algo keyed-sha-1, mode strict

1 sessions, 1 clients

Cumulative transmit rate 10.0 pps, cumulative receive rate 10.0 pps

Related
Documentation

Understanding BFD Authentication for IS-IS on page 128•

• Example: Configuring BFD for IS-IS on page 121

• Understanding BFD for IS-IS on page 119
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Example: Configuring BFD Authentication for IS-IS

This example shows how to configure BFD authentication for IS-IS.

• Requirements on page 133

• Overview on page 133

• Configuration on page 133

• Verification on page 135

Requirements

Before you begin, configure IS-IS on both routers. See “Example: Configuring IS-IS” on

page 14 for information about the required IS-IS configuration.

Overview

In this example, a BFD authentication keychain is configuredwithmeticulous keyedMD5

authentication.

Figure 14 on page 133 shows the topology used in this example.

Figure 14: IS-IS BFD Authentication Topology
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“CLI Quick Configuration” on page 133 shows the configuration for both of the devices in

Figure 14 on page 133. The section “Step-by-Step Procedure” on page 134 describes the

steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set security authentication-key-chains key-chain secret123 description for-isis-bfd
set security authentication-key-chains key-chain secret123 key 1 secret $ABC123
set security authentication-key-chains key-chain secret123 key 1 start-time
"2012-5-31.13:00:00 -0700"

set security authentication-key-chains key-chain secret123 key 2 secret $ABC123
set security authentication-key-chains key-chain secret123 key 2 start-time
"2013-5-31.13:00:00 -0700"

set security authentication-key-chains key-chain secret123 key 3 secret $ABC123
set security authentication-key-chains key-chain secret123 key 3 start-time
"2014-5-31.13:00:00 -0700"

set protocols isis interface ge-1/2/0.0 bfd-liveness-detectionminimum-interval 100
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set protocols isis interface ge-1/2/0.0 bfd-liveness-detection authentication key-chain
secret123

set protocols isis interface ge-1/2/0.0 bfd-liveness-detection authentication algorithm
meticulous-keyed-md5

Device R2 set security authentication-key-chains key-chain secret123 description for-isis-bfd
set security authentication-key-chains key-chain secret123 key 1 secret $ABC123
set security authentication-key-chains key-chain secret123 key 1 start-time
"2012-5-31.13:00:00 -0700"

set security authentication-key-chains key-chain secret123 key 2 secret $ABC123
set security authentication-key-chains key-chain secret123 key 2 start-time
"2013-5-31.13:00:00 -0700"

set security authentication-key-chains key-chain secret123 key 3 secret $ABC123
set security authentication-key-chains key-chain secret123 key 3 start-time
"2014-5-31.13:00:00 -0700"

set protocols isis interface ge-1/2/0.0 bfd-liveness-detectionminimum-interval 100
set protocols isis interface ge-1/2/0.0 bfd-liveness-detection authentication key-chain
secret123

set protocols isis interface ge-1/2/0.0 bfd-liveness-detection authentication algorithm
meticulous-keyed-md5

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IS-IS BFD authentication:

1. Configure the authentication keychain.

[edit security authentication-key-chains key-chain secret123]
user@R1# set description for-isis-bfd
user@R1# set key 1 secret “$ABC123”
user@R1# set key 1 start-time "2012-5-31.13:00:00 -0700"
user@R1# set key 2 secret “$ABC123”
user@R1# set key 2 start-time "2013-5-31.13:00:00 -0700"
user@R1# set key 3 secret “$ABC123”
user@R1# set key 3 start-time "2014-5-31.13:00:00 -0700"

2. Enable BFD.

[edit protocols isis interface ge-1/2/0.0 bfd-liveness-detection]
user@R1# setminimum-interval 100

3. Apply the authentication keychain.

[edit protocols isis interface ge-1/2/0.0 bfd-liveness-detection]
user@R1# set authentication key-chain secret123

4. Set the authentication type.

[edit protocols isis interface ge-1/2/0.0 bfd-liveness-detection]
user@R1# set authentication algorithmmeticulous-keyed-md5
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Results From configurationmode, confirm your configuration by entering the showprotocols and

show security commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R1# show protocols
isis {
interface ge-1/2/0.0 {
bfd-liveness-detection {
minimum-interval 100;
authentication {
key-chain secret123;
algorithmmeticulous-keyed-md5;

}
}

}
}

user@R1# show security
authentication-key-chains {
key-chain secret123 {
description for-isis-bfd;
key 1 {
secret “$ABC123”’;
start-time "2012-5-31.13:00:00 -0700";

}
key 2 {
secret “$ABC123”’;
start-time "2013-5-31.13:00:00 -0700";

}
key 3 {
secret “$ABC123”;
start-time "2014-5-31.13:00:00 -0700";

}
}

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

Verifying IS-IS BFD Authentication

Purpose Verify the status of IS-IS BFD authentication.

Action From operational mode, enter the show bfd session extensive command.

user@R1> show bfd session extensive
                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
10.0.0.2                 Down      ge-1/2/0.0     0.300     1.000        3   
 Client ISIS L1, TX interval 0.100, RX interval 0.100, Authenticate 

keychain secret123, algo meticulous-keyed-md5, mode strict
 Client ISIS L2, TX interval 0.100, RX interval 0.100, Authenticate 
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keychain secret123, algo meticulous-keyed-md5, mode strict
 Session down time 00:35:13, previous up time 00:12:17
 Local diagnostic None, remote diagnostic None
 Remote state Up, version 1
 Logical system 2, routing table index 85
 Min async interval 0.100, min slow interval 1.000
 Adaptive async TX interval 0.100, RX interval 0.100
 Local min TX interval 1.000, minimum RX interval 0.100, multiplier 3
 Remote min TX interval 0.100, min RX interval 0.100, multiplier 3
 Local discriminator 2, remote discriminator 1
 Echo mode disabled/inactive, no-absorb, no-refresh
Authentication enabled/active, keychain secret123, algo meticulous-keyed-md5, 
mode strict
  Session ID: 0x100101

1 sessions, 2 clients
Cumulative transmit rate 1.0 pps, cumulative receive rate 10.0 pps

Meaning The output shows that BFD authentication is enabled on IS-IS Level 1 and Level 2.

Related
Documentation

• Configuring BFD Authentication for IS-IS on page 129

• Example: Configuring BFD for IS-IS on page 121

• Understanding BFD for IS-IS on page 119
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CHAPTER 6

Configuring IS-IS Flooding Groups

• Understanding IS-IS Flood Group on page 137

• Example: Configuring IS-IS Flood Group on page 137

Understanding IS-IS Flood Group

IS-IS supports flood-group. This feature limits link-state packet data unit (PDU) flooding

over IS-IS interfaces.

A link-state packet (LSP) that is not self-originated will be flooded only through the

interface belonging to the flood group that has the configured area ID in the LSP. This

helpsminimize the routes and topology information, thus ensuring optimal convergence.

You can segregate both Level 1 and Level 2 IS-IS routers into flood groups by using area

IDs as tags to identify a flood group. Configure interfaceswith specific area IDs tomodify

the flooding behavior as per your requirements. To enable IS-IS flood group, include the

flood-group flood-group-area-ID statement at the [edit protocols isis interface] hierarchy

level.

Related
Documentation

IS-IS Overview on page 3•

• Example: Configuring IS-IS Flood Group on page 137

Example: Configuring IS-IS Flood Group

Requirements

This example uses the following hardware and software components:

• Four MX Series routers.

• Junos OS Release 16.2 or future release.

Before you begin:

1. Configure IS-IS routing protocol on the routers.

2. Configure IS-IS interfaces with specific area IDs to modify the flood behavior as per

your requirements.
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Overview

Starting with Junos OS Release 16.2, IS-IS has support for flood-group.

Topology

In this topology, flood-group is configured on router R2.

g0
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54
1

R1 R2
ge-0/0/2

ge-0/0/1
ge-0/0/0

ge-0/0/8

AREA 49.0001

R4

ge-0/0/0
ge-0/0/1

ge-0/0/8
ge-0/0/2

AREA 49.0002

R3

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

R1 set interfaces ge-0/0/0 description "Connected To R2"
set interfaces ge-0/0/0 unit 0 family inet address 81.1.3.3/24
set interfaces ge-0/0/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 81.3.3.3/32
set interfaces lo0 unit 0 family iso address 49.0001.0810.0300.3003.00
set protocols isis interface all
set protocols isis interface fxp0.0 disable

R2 set interfaces ge-0/0/1 description "Connected To R3"
set interfaces ge-0/0/1 unit 0 family inet address 30.1.1.1/32
set interfaces ge-0/0/1 unit 0 family iso
set interfaces ge-0/0/2 description "Connected To R3"
set interfaces ge-0/0/2 unit 0 family inet address 40.1.1.1/32
set interfaces ge-0/0/2 unit 0 family iso
set interfaces ge-0/0/8 description "Connected To R1"
set interfaces ge-0/0/8 unit 0 family inet address 81.1.3.1/24
set interfaces ge-0/0/8 unit 0 family iso
set interfaces lo0 unit 0 family inet address 81.1.1.1/32
set interfaces lo0 unit 0 family iso address 49.0001.0810.0100.1001.00
set protocols isis interface all
set protocols isis interface fxp0.0 disable

R3 set interfaces ge-0/0/1 description "Connected To R2"
set interfaces ge-0/0/1 unit 0 family inet address 30.1.1.2/32
set interfaces ge-0/0/1 unit 0 family iso
set interfaces ge-0/0/2 description "Connected To R2"
set interfaces ge-0/0/2 unit 0 family inet address 40.1.1.2/32
set interfaces ge-0/0/2 unit 0 family iso

Copyright © 2017, Juniper Networks, Inc.138

IS-IS Feature Guide



set interfaces ge-0/0/8 description "Connected To R4"
set interfaces ge-0/0/8 unit 0 family inet address 81.2.4.2/24
set interfaces ge-0/0/8 unit 0 family iso
set interfaces lo0 unit 0 family inet address 81.2.2.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0810.0200.2002.00
set protocols isis interface all
set protocols isis interface fxp0.0 disable

R4 set interfaces ge-0/0/0 description "Connected To R3"
set interfaces ge-0/0/0 unit 0 family inet address 81.2.4.4/24
set interfaces ge-0/0/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 81.4.4.4/32
set interfaces lo0 unit 0 family iso address 49.0002.0810.0400.4004.00
set protocols isis interface all
set protocols isis interface fxp0.0 disable

NOTE: 1. commit after every configuration.

2. Following is the output before configuring flood-group on R2. You will see
the link-state packets (LSPs) of R1, R2, R3 and R4.

From operational mode, run the show isis database command on router R1.

user@R1> show isis database

user@R1# run show isis database
IS-IS level 1 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
R2.00-00                       0x3   0xea11     1175 L1 L2
R1.00-00                       0x5   0x34f8     1197 L1 L2
R1.02-00                       0x2        0        0 L1 L2
  3 LSPs

IS-IS level 2 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
R2.00-00                      0x1b   0x2ccc     1175 L1 L2
R3.00-00                      0x21   0xb15e      865 L1 L2
R3.02-00                       0xb   0xdac3      839 L1 L2
R3.03-00                       0xc   0xd1ca      865 L1 L2
R3.04-00                       0x8   0x33ff      618 L1 L2
R1.00-00                       0xb   0x2cfa     1197 L1 L2
R1.02-00                       0x8        0        0 L1 L2
R4.00-00                       0xc   0x40c3      621 L1 L2 
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Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

Flood-group functionality check:

1. Deactivate protocol IS-IS on routers R1 and R2

[edit protocols]
user@R1# deactivate protocols isis
user@R1# commit

[edit protocols]
user@R2# deactivate protocols isis
user@R2# commit

2. Configure flood-group on interface of router R2: set protocol isis interface interface

flood-group flood-group-area-ID

[edit protocols]
user@R2# set protocols isis interface ge-0/0/8.0 flood-group 49.0001
user@R2# commit

3. Activate protocol IS-IS on routers R1 and R2 and wait until the adjacency comes

up.

[edit protocols]
user@R1# activate protocols isis
user@R1# commit

[edit protocols]
user@R2# activate protocols isis
user@R2# commit

Verification

Verifying the IS-IS Database

Purpose Verify IS-IS database.

Action NOTE: Following is the output after configuring flood-group on R2. show isis

database on router R1 will show LSPs from router R1 and router R2 only.

flood-group is applicable to non self-originated LSPs only.

From operational mode, run the show isis database command on router R1.

user@R1> show isis database

user@R1# run show isis database
IS-IS level 1 link-state database:
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LSP ID                      Sequence Checksum Lifetime Attributes
R2.00-00                       0x2   0x43b9     1123 L1 L2
R1.00-00                       0x2   0x8e60     1125 L1 L2
R1.02-00                       0x1   0x88e9     1125 L1 L2
  3 LSPs

IS-IS level 2 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
R2.00-00                      0x1a   0x7485     1148 L1 L2
R1.00-00                       0x9   0xddaf     1150 L1 L2
R1.02-00                       0x1   0x88e9     1150 L1 L2
  3 LSPs 

Related
Documentation

• Understanding IS-IS Flood Group on page 137

• show isis database on page 589
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CHAPTER 7

Configuring IS-IS Multitopology Routing
and IPv6 Support

• IS-IS Multicast Topologies Overview on page 143

• Example: Configuring IS-IS Multicast Topology on page 145

• Understanding Dual Stacking of IPv4 and IPv6 Unicast Addresses on page 159

• Example:Configuring IS-ISDualStackingof IPv4and IPv6UnicastAddressesonpage160

• Understanding IS-IS IPv4 and IPv6 Unicast Topologies on page 167

• Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167

IS-ISMulticast Topologies Overview

Mostmulticast routing protocols perform a reverse-path forwarding (RPF) check on the

source of multicast data packets. If a packet comes in on the interface that is used to

send data to the source, the packet is accepted and forwarded to one or more

downstream interfaces. Otherwise, the packet is discarded and a notification is sent to

the multicast routing protocol running on the interface.

In certain instances, the unicast routing table used for the RPF check is also the table

used for forwarding unicast data packets. Thus, unicast andmulticast routing are

congruent. In other cases, where it is preferred that multicast routing be independent of

unicast routing, themulticast routing protocols are configured to perform the RPF check

using an alternate unicast routing table inet.2.

You can configure IS-IS to calculate an alternate IPv4multicast topology, in addition to

the normal IPv4 unicast topology, and add the corresponding routes to inet.2. The IS-IS

interface metrics for the multicast topology can be configured independently of the

unicast metrics. You can also selectively disable interfaces from participating in the

multicast topology while continuing to participate in the regular unicast topology. This

enables you toexercise control over thepaths thatmulticastdata takes throughanetwork

so that it is independent of unicast data paths. You can also configure IS-IS to calculate

an alternate IPv6multicast topology, in addition to the normal IPv6 unicast topology.

NOTE: IS-IS only starts advertising the routes when the interface routes are
in inet.2.

143Copyright © 2017, Juniper Networks, Inc.



NOTE: For themulticast metric commands, these are interface-specific
settings, not global.

Table 4 on page 144 lists the various IPv4 statements you can use to configure IS-IS

topologies.

Table 4: IPv4 Statements

DescriptionStatement

Enables an alternate IPv4multicast topology.ipv4-multicast

Configures the multicast metric for an alternate IPv4multicast topology.ipv4-multicast-metric number

Excludes an interface from the IPv4multicast topology.no-ipv4-multicast

Excludes an interface from the IPv4 unicast topologies.no-unicast-topology

Table 5 on page 144 lists the various IPv6 statements you can use to configure IS-IS

topologies.

Table 5: IPv6 Statements

DescriptionStatement

Enables an alternate IPv6multicast topology.ipv6-multicast

Enables an alternate IPv6 unicast topology.ipv6-unicast

Configures the multicast metric for an alternate IPv6multicast topology.ipv6-multicast-metric number

Configures the unicast metric for an alternate IPv6multicast topology.ipv6-unicast-metric number

Excludes an interface from the IPv6multicast topology.no-ipv6-multicast

Excludes an interface from the IPv6 unicast topologies.no-ipv6-unicast

Fora list of hierarchy levelsatwhich youcan include thesestatements, see thestatement

summary sections for these statements.

Related
Documentation

Example: Configuring IS-IS Multicast Topology on page 145•
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Example: Configuring IS-ISMulticast Topology

This example shows how to configure a multicast topology for an IS-IS network.

• Requirements on page 145

• Overview on page 145

• Configuration on page 146

• Verification on page 150

Requirements

Before you begin, configure IS-IS on all routers. See “Example: Configuring IS-IS” on

page 14 for information about the required IS-IS configuration.

This example uses the following hardware and software components:

• Junos OS Release 7.3 or later

• MSeries, MX Series, and T Series routers

Overview

This example shows an IS-IS multicast topology configuration. Three routers are

connected to each other. A loopback interface is configured on each router.

Figure 16 on page 145 shows the sample network.

Figure 16: Configuring IS-ISMulticast Topology
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Router R1

set protocols isis traceoptions file isis size 5mworld-readable
set protocols isis traceoptions flag error
set protocols isis topologies ipv4-multicast
set protocols isis interface so-0/0/0 level 1 metric 15
set protocols isis interface so-0/0/0 level 1 ipv4-multicast-metric 18
set protocols isis interface so-0/0/0 level 2metric 20
set protocols isis interface so-0/0/0 level 2 ipv4-multicast-metric 14
set protocols isis interface so-1/0/0 level 1 metric 13
set protocols isis interface so-1/0/0 level 1 ipv4-multicast-metric 12
set protocols isis interface so-1/0/0 level 2metric 29
set protocols isis interface so-1/0/0 level 2 ipv4-multicast-metric 23
set protocols isis interface fxp0.0 disable

Router R2

set protocols isis traceoptions file isis size 5mworld-readable
set protocols isis traceoptions flag error
set protocols isis topologies ipv4-multicast
set protocols isis interface so-0/0/0 level 1 metric 13
set protocols isis interface so-0/0/0 level 1 ipv4-multicast-metric 12
set protocols isis interface so-0/0/0 level 2metric 29
set protocols isis interface so-0/0/0 level 2 ipv4-multicast-metric 23
set protocols isis interface so-1/0/0 level 1 metric 14
set protocols isis interface so-1/0/0 level 1 ipv4-multicast-metric 18
set protocols isis interface so-1/0/0 level 2metric 32
set protocols isis interface so-1/0/0 level 2 ipv4-multicast-metric 26
set protocols isis interface fxp0.0 disable

Router R3

set protocols isis traceoptions file isis size 5mworld-readable
set protocols isis traceoptions flag error
set protocols isis topologies ipv4-multicast
set protocols isis interface so-0/0/0 level 1 metric 19
set protocols isis interface so-0/0/0 level 1 ipv4-multicast-metric 11
set protocols isis interface so-0/0/0 level 2metric 27
set protocols isis interface so-0/0/0 level 2 ipv4-multicast-metric 21
set protocols isis interface so-1/0/0 level 1 metric 16
set protocols isis interface so-1/0/0 level 1 ipv4-multicast-metric 26
set protocols isis interface so-1/0/0 level 2metric 30
set protocols isis interface so-1/0/0 level 2 ipv4-multicast-metric 20
set protocols isis interface fxp0.0 disable
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The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IS-IS multicast topologies:

1. Enable the multicast topology for IS-IS by using the ipv4-multicast statement.

Routers R1, R2, and R3

[edit protocols isis]
user@host# set traceoptions file isis size 5mworld-readable
user@host# set traceoptions flag error
user@host# set topologies ipv4-multicast

2. Enable multicast metrics on the first SONET/SDH Interface by using the

ipv4-multicast-metric statement.

Router R1

[edit protocols isis interface so-0/0/0 ]
user@R1# set level 1 metric 15
user@R1# set level 1 ipv4-multicast-metric 18
user@R1# set level 2metric 20
user@R1# set level 2 ipv4-multicast-metric 14

Router R2

[edit protocols isis interface so-0/0/0]
user@R2# set level 1 metric 13
user@R2# set level 1 ipv4-multicast-metric 12
user@R2# set level 2metric 29
user@R2# set level 2 ipv4-multicast-metric 23

Router R3

[edit protocols isis interface so-0/0/0]
user@R3# set level 1 metric 19
user@R3# set level 1 ipv4-multicast-metric 11
user@R3# set level 2metric 27
user@R3# set level 2 ipv4-multicast-metric 21

3. Enablemulticastmetricsonasecondsonet Interfacebyusing the ipv4-multicast-metric

statement.

Router R1

[edit protocols isis interface so-1/0/0]
user@R1# set level 1 metric 13
user@R1# set level 1 ipv4-multicast-metric 12
user@R1# set level 2metric 29
user@R1# set level 2 ipv4-multicast-metric 23

Router R2

[edit protocols isis interface so-1/0/0]
user@R2# set level 1 metric 14
user@R2# set level 1 ipv4-multicast-metric 18
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user@R2# set level 2metric 32
user@R2# set level 2 ipv4-multicast-metric 26

Router R3

[edit protocols isis interface so-1/0/0]
user@R3# set level 1 metric 16
user@R3# set level 1 ipv4-multicast-metric 26
user@R3# set level 2metric 30
user@R3# set level 2 ipv4-multicast-metric 20

4. Disable the out-of-bandmanagement port, fxp0.

Routers R1, R2, and R3

[edit protocols isis]
user@host# set interface fxp0.0 disable

5. If you are done configuring the routers, commit the configuration.

Routers R1, R2, and R3

[edit]
user@host# commit

Results From configuration mode, confirm your configuration by using the show protocols isis

statement. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

Router R1

user@R1# show protocols isis

traceoptions {
    file isis size 5m world-readable;
    flag error;
}
topologies ipv4-multicast;
interface so-0/0/0 {
    level 1 {
        metric 15;
        ipv4-multicast-metric 18;
    }
    level 2 {
        metric 20;
        ipv4-multicast-metric 14;
    }
}
interface so-1/0/0 {
    level 1 {
        metric 13;
        ipv4-multicast-metric 12;
    }
    level 2 {
        metric 29;
        ipv4-multicast-metric 23;
    }
}
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interface fxp0.0 {
    disable;
}

Router R2

user@R2# show protocols isis

traceoptions {
    file isis size 5m world-readable;
    flag error;
}
topologies ipv4-multicast;
interface so-0/0/0 {
    level 1 {
        metric 13;
        ipv4-multicast-metric 12;
    }
    level 2 {
        metric 29;
        ipv4-multicast-metric 23;
    }
}
interface so-1/0/0 {
    level 1 {
        metric 14;
        ipv4-multicast-metric 18;
    }
    level 2 {
        metric 32;
        ipv4-multicast-metric 26;
    }
}
interface fxp0.0 {
    disable;
}

Router R3

user@R3# show protocols isis

traceoptions {
    file isis size 5m world-readable;
    flag error;
}
topologies ipv4-multicast;
interface so-0/0/0 {
    level 1 {
        metric 19;
        ipv4-multicast-metric 11;
    }
    level 2 {
        metric 27;
        ipv4-multicast-metric 21;
    }
}
interface so-1/0/0 {
    level 1 {
        metric 16;
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        ipv4-multicast-metric 26;
    }
    level 2 {
        metric 30;
        ipv4-multicast-metric 20;
    }
}
interface fxp0.0 {
    disable;
}

Verification

Confirm that the configuration is working properly.

• Verifying the Connection Between Routers R1, R2, and R3 on page 150

• Verifying That IS-IS Is Configured on page 151

• Verifying the Configured Multicast Metric Values on page 153

• Verifying the Configuration of the Multicast Topology on page 155

Verifying the Connection Between Routers R1, R2, and R3

Purpose Make sure that Routers R1, R2, and R3 are connected to each other.

Action Ping the other two routers from any router, to check the connectivity between the three

routers as per the network topology.

user@R1> ping 10.0.3.9

PING 10.0.3.9 (10.0.3.9): 56 data bytes
64 bytes from 10.0.3.9: icmp_seq=0 ttl=64 time=1.299 ms
64 bytes from 10.0.3.9: icmp_seq=1 ttl=64 time=52.304 ms
64 bytes from 10.0.3.9: icmp_seq=2 ttl=64 time=1.271 ms
64 bytes from 10.0.3.9: icmp_seq=3 ttl=64 time=1.343 ms
64 bytes from 10.0.3.9: icmp_seq=4 ttl=64 time=1.434 ms
64 bytes from 10.0.3.9: icmp_seq=5 ttl=64 time=1.306 ms
^C
--- 10.0.3.9 ping statistics ---
6 packets transmitted, 6 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.271/9.826/52.304/18.997 ms

user@R1> ping 10.0.3.10

PING 10.0.3.10 (10.0.3.10): 56 data bytes
64 bytes from 10.0.3.10: icmp_seq=0 ttl=64 time=1.431 ms
64 bytes from 10.0.3.10: icmp_seq=1 ttl=64 time=1.296 ms
64 bytes from 10.0.3.10: icmp_seq=2 ttl=64 time=1.887 ms
^C
--- 10.0.3.10 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.296/1.538/1.887/0.253 ms

user@R2> ping 10.0.2.9
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PING 10.0.2.9 (10.0.2.9): 56 data bytes
64 bytes from 10.0.2.9: icmp_seq=0 ttl=64 time=1.365 ms
64 bytes from 10.0.2.9: icmp_seq=1 ttl=64 time=1.813 ms
64 bytes from 10.0.2.9: icmp_seq=2 ttl=64 time=1.290 ms
^C
--- 10.0.2.9 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.290/1.489/1.813/0.231 ms

user@R2> ping 10.0.2.10

PING 10.0.2.10 (10.0.2.10): 56 data bytes
64 bytes from 10.0.2.10: icmp_seq=0 ttl=63 time=1.318 ms
64 bytes from 10.0.2.10: icmp_seq=1 ttl=63 time=1.394 ms
64 bytes from 10.0.2.10: icmp_seq=2 ttl=63 time=1.366 ms
64 bytes from 10.0.2.10: icmp_seq=3 ttl=63 time=1.305 ms
^C
--- 10.0.2.10 ping statistics ---
4 packets transmitted, 4 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.305/1.346/1.394/0.036 ms

user@R3> ping 10.0.1.10

PING 10.0.1.10 (10.0.1.10): 56 data bytes
64 bytes from 10.0.1.10: icmp_seq=0 ttl=63 time=1.316 ms
64 bytes from 10.0.1.10: icmp_seq=1 ttl=63 time=1.418 ms
64 bytes from 10.0.1.10: icmp_seq=2 ttl=63 time=1.277 ms
^C
--- 10.0.1.10 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.277/1.337/1.418/0.059 ms

user@R3> ping 10.0.1.9

PING 10.0.1.9 (10.0.1.9): 56 data bytes
64 bytes from 10.0.1.9: icmp_seq=0 ttl=64 time=1.381 ms
64 bytes from 10.0.1.9: icmp_seq=1 ttl=64 time=1.499 ms
64 bytes from 10.0.1.9: icmp_seq=2 ttl=64 time=1.300 ms
64 bytes from 10.0.1.9: icmp_seq=3 ttl=64 time=1.397 ms
^C
--- 10.0.1.9 ping statistics ---
4 packets transmitted, 4 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.300/1.394/1.499/0.071 ms

Meaning Routers R1, R2, and R3 have a peer relationship with each other.

Verifying That IS-IS Is Configured

Purpose Make sure that the IS-IS instance is running on Routers R1, R2, and R3, and that they are

adjacent to each other.

Action Use the show isisadjacencydetail command tocheck theadjacencybetween the routers.
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Router R1

user@R1> show isis adjacency detail

R2
  Interface: so-0/0/0, Level: 1, State: Up, Expires in 8 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:23:59 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bd
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R2.02, IP addresses: 10.0.1.10

R2
  Interface: so-0/0/0, Level: 2, State: Up, Expires in 8 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:23:58 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bd
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R2.02, IP addresses: 10.0.1.10

R3
  Interface: so-1/0/0, Level: 1, State: Up, Expires in 7 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:24:20 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bd
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.02, IP addresses: 10.0.2.10

R3
  Interface: so-1/0/0, Level: 2, State: Up, Expires in 6 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:24:20 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bd
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.02, IP addresses: 10.0.2.10

Router R2

user@R2> show isis adjacency detail

R1
  Interface: so-0/0/0, Level: 1, State: Up, Expires in 20 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:27:50 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bc
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R2.02, IP addresses: 10.0.1.9

R1
  Interface: so-0/0/0, Level: 2, State: Up, Expires in 26 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:27:50 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bc
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R2.02, IP addresses: 10.0.1.9

R3
  Interface: so-1/0/0, Level: 1, State: Up, Expires in 8 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:27:22 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bd
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  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.03, IP addresses: 10.0.3.10

R3
  Interface: so-1/0/0, Level: 2, State: Up, Expires in 8 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:27:22 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bd
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.03, IP addresses: 10.0.3.10

Router R3

user@R3> show isis adjacency detail

R2
  Interface: so-0/0/0, Level: 1, State: Up, Expires in 18 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:33:09 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bc
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.03, IP addresses: 10.0.3.9

R2
  Interface: so-0/0/0, Level: 2, State: Up, Expires in 22 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:33:09 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bc
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.03, IP addresses: 10.0.3.9

R1
  Interface: so-1/0/0, Level: 1, State: Up, Expires in 21 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:33:59 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bc
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.02, IP addresses: 10.0.2.9

R1
  Interface: so-1/0/0, Level: 2, State: Up, Expires in 19 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 2d 19:33:59 ago
  Circuit type: 3, Speaks: IP, MAC address: 0:1b:c0:86:54:bc
  Topologies: IPV4-Multicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R3.02, IP addresses: 10.0.2.9

Meaning IS-IS is configured on Routers R1, R2, and R3, and they are adjacent to each other.

Verifying the ConfiguredMulticast Metric Values

Purpose Make sure that the SPF calculations are accurate as per the configuredmulticast metric

values on Routers R1, R2, and R3.
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Action Use the show isis spf results command to check the SPF calculations for the network.

Router R1

user@R1> show isis spf results
...
IPV4 Multicast IS-IS level 1 SPF results:
Node   Metric     Interface      NH   Via   SNPA
R3.03  28         so-1/0/0       IPV4 R3    0:1b:c0:86:54:bd
R2.00  18         so-0/0/0       IPV4 R2    0:1b:c0:86:54:bd
R3.00  17         so-1/0/0       IPV4 R3    0:1b:c0:86:54:bd
R1.00  0
  4 nodes

IPV4 Multicast IS-IS level 2 SPF results:
Node   Metric     Interface      NH   Via   SNPA
R3.03  40         so-0/0/0       IPV4 R2    0:1b:c0:86:54:bd
R3.00  22         so-1/0/0       IPV4 R3    0:1b:c0:86:54:bd
R2.00  14         so-0/0/0       IPV4 R2    0:1b:c0:86:54:bd
R1.00  0
  4 nodes

Router R2

user@R2> show isis spf results
...
IPV4 Multicast IS-IS level 1 SPF results:
Node   Metric     Interface      NH   Via   SNPA
R3.02  29         so-0/0/0       IPV4 R1    0:1b:c0:86:54:bc
R3.00  18         so-1/0/0       IPV4 R3    0:1b:c0:86:54:bd
R1.00  12         so-0/0/0       IPV4 R1    0:1b:c0:86:54:bc
R2.02  12
R2.00  0
  5 nodes

IPV4 Multicast IS-IS level 2 SPF results:
Node   Metric     Interface      NH   Via   SNPA
R3.02  45         so-0/0/0       IPV4 R1    0:1b:c0:86:54:bc
R3.00  26         so-1/0/0       IPV4 R3    0:1b:c0:86:54:bd
R1.00  23         so-0/0/0       IPV4 R1    0:1b:c0:86:54:bc
R2.02  23
R2.00  0
  5 nodes

Router R3

user@R3> show isis spf results
...
IPV4 Multicast IS-IS level 1 SPF results:
Node   Metric     Interface      NH   Via   SNPA
R3.02  26
R1.00  23         so-0/0/0       IPV4 R2    0:1b:c0:86:54:bc
R2.02  23         so-0/0/0       IPV4 R2    0:1b:c0:86:54:bc
R2.00  11         so-0/0/0       IPV4 R2    0:1b:c0:86:54:bc
R3.03  11
R3.00  0
  6 nodes

IPV4 Multicast IS-IS level 2 SPF results:
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Node   Metric     Interface      NH   Via   SNPA
R2.02  34         so-1/0/0       IPV4 R1    0:1b:c0:86:54:bc
R2.00  21         so-0/0/0       IPV4 R2    0:1b:c0:86:54:bc
R3.03  21
R1.00  20         so-1/0/0       IPV4 R1    0:1b:c0:86:54:bc
R3.02  20
R3.00  0
  6 nodes

Meaning Theconfiguredmulticastmetric valuesareused inSPFcalculations for the IS-ISnetwork.

Verifying the Configuration of theMulticast Topology

Purpose Make sure that the multicast topology is configured on Routers R1, R2, and R3.

Action Use the showisisdatabasedetailcommand toverify themulticast topologyconfiguration

on the routers.

Router R1

user@R1> show isis database detail

IS-IS level 1 link-state database:

R1.00-00 Sequence: 0x142, Checksum: 0xd07, Lifetime: 663 secs
   IPV4 Unicast IS neighbor: R2.02   Metric:       15
   IPV4 Unicast IS neighbor: R3.02   Metric:       15
   IPV4 Multicast IS neighbor: R2.02  Metric:       18
   IPV4 Multicast IS neighbor: R3.02  Metric:       17
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       15 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       15 Internal Up

R2.00-00 Sequence: 0x13f, Checksum: 0xf02b, Lifetime: 883 secs
   IPV4 Unicast IS neighbor: R2.02   Metric:       13
   IPV4 Unicast IS neighbor: R3.03   Metric:       14
   IPV4 Multicast IS neighbor: R2.02  Metric:       12
   IPV4 Multicast IS neighbor: R3.03  Metric:       18
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       13 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       14 Internal Up

R2.02-00 Sequence: 0x13c, Checksum: 0x57e2, Lifetime: 913 secs
   IPV4 Unicast IS neighbor: R1.00   Metric:        0
   IPV4 Unicast IS neighbor: R2.00   Metric:        0

R3.00-00 Sequence: 0x13c, Checksum: 0xc8de, Lifetime: 488 secs
   IPV4 Unicast IS neighbor: R3.02   Metric:       16
   IPV4 Unicast IS neighbor: R3.03   Metric:       19
   IPV4 Multicast IS neighbor: R3.02  Metric:       26
   IPV4 Multicast IS neighbor: R3.03  Metric:       11
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       16 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       19 Internal Up

R3.02-00 Sequence: 0x139, Checksum: 0xfb0e, Lifetime: 625 secs
   IPV4 Unicast IS neighbor: R1.00   Metric:        0
   IPV4 Unicast IS neighbor: R3.00   Metric:        0
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R3.03-00 Sequence: 0x138, Checksum: 0xad56, Lifetime: 714 secs
   IPV4 Unicast IS neighbor: R2.00   Metric:        0
   IPV4 Unicast IS neighbor: R3.00   Metric:        0

IS-IS level 2 link-state database:

R1.00-00 Sequence: 0x142, Checksum: 0x2c7c, Lifetime: 816 secs
   IPV4 Unicast IS neighbor: R2.02   Metric:       20
   IPV4 Unicast IS neighbor: R3.02   Metric:       31
   IPV4 Multicast IS neighbor: R2.02  Metric:       14
   IPV4 Multicast IS neighbor: R3.02  Metric:       22
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       20 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       31 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       29 Internal Up

R2.00-00 Sequence: 0x13f, Checksum: 0x4826, Lifetime: 966 secs
   IPV4 Unicast IS neighbor: R2.02   Metric:       29
   IPV4 Unicast IS neighbor: R3.03   Metric:       32
   IPV4 Multicast IS neighbor: R2.02  Metric:       23
   IPV4 Multicast IS neighbor: R3.03  Metric:       26
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       29 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       28 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       32 Internal Up

R2.02-00 Sequence: 0x13c, Checksum: 0x57e2, Lifetime: 966 secs
   IPV4 Unicast IS neighbor: R1.00   Metric:        0
   IPV4 Unicast IS neighbor: R2.00   Metric:        0

R3.00-00 Sequence: 0x13d, Checksum: 0x1b19, Lifetime: 805 secs
   IPV4 Unicast IS neighbor: R3.02   Metric:       30
   IPV4 Unicast IS neighbor: R3.03   Metric:       27
   IPV4 Multicast IS neighbor: R3.02  Metric:       20
   IPV4 Multicast IS neighbor: R3.03  Metric:       21
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       31 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       30 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       27 Internal Up

R3.02-00 Sequence: 0x139, Checksum: 0xfb0e, Lifetime: 844 secs
   IPV4 Unicast IS neighbor: R1.00   Metric:        0
   IPV4 Unicast IS neighbor: R3.00   Metric:        0

R3.03-00 Sequence: 0x139, Checksum: 0xab57, Lifetime: 844 secs
   IPV4 Unicast IS neighbor: R2.00   Metric:        0
   IPV4 Unicast IS neighbor: R3.00   Metric:        0

Router R2

user@R2> show isis database detail

IS-IS level 1 link-state database:

R1.00-00 Sequence: 0x142, Checksum: 0xd07, Lifetime: 524 secs
   IPV4 Unicast IS neighbor: R2.02    Metric:       15
   IPV4 Unicast IS neighbor: R3.02    Metric:       15
   IPV4 Multicast IS neighbor: R2.02   Metric:       18
   IPV4 Multicast IS neighbor: R3.02   Metric:       17
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       15 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       15 Internal Up

R2.00-00 Sequence: 0x13f, Checksum: 0xf02b, Lifetime: 748 secs
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   IPV4 Unicast IS neighbor: R2.02    Metric:       13
   IPV4 Unicast IS neighbor: R3.03    Metric:       14
   IPV4 Multicast IS neighbor: R2.02   Metric:       12
   IPV4 Multicast IS neighbor: R3.03   Metric:       18
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       13 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       14 Internal Up

R2.02-00 Sequence: 0x13c, Checksum: 0x57e2, Lifetime: 777 secs
   IPV4 Unicast IS neighbor: R1.00   Metric:        0
   IPV4 Unicast IS neighbor: R2.00   Metric:        0

R3.00-00 Sequence: 0x13d, Checksum: 0xc6df, Lifetime: 1102 secs
   IPV4 Unicast IS neighbor: R3.02    Metric:       16
   IPV4 Unicast IS neighbor: R3.03    Metric:       19
   IPV4 Multicast IS neighbor: R3.02   Metric:       26
   IPV4 Multicast IS neighbor: R3.03   Metric:       11
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       16 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       19 Internal Up

R3.02-00 Sequence: 0x139, Checksum: 0xfb0e, Lifetime: 488 secs
   IPV4 Unicast IS neighbor: R1.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

R3.03-00 Sequence: 0x138, Checksum: 0xad56, Lifetime: 577 secs
   IPV4 Unicast IS neighbor: R2.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

IS-IS level 2 link-state database:

R1.00-00 Sequence: 0x142, Checksum: 0x2c7c, Lifetime: 676 secs
   IPV4 Unicast IS neighbor: R2.02    Metric:       20
   IPV4 Unicast IS neighbor: R3.02    Metric:       31
   IPV4 Multicast IS neighbor: R2.02   Metric:       14
   IPV4 Multicast IS neighbor: R3.02   Metric:       22
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       20 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       31 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       29 Internal Up

R2.00-00 Sequence: 0x13f, Checksum: 0x4826, Lifetime: 831 secs
   IPV4 Unicast IS neighbor: R2.02    Metric:       29
   IPV4 Unicast IS neighbor: R3.03    Metric:       32
   IPV4 Multicast IS neighbor: R2.02   Metric:       23
   IPV4 Multicast IS neighbor: R3.03   Metric:       26
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       29 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       28 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       32 Internal Up

R2.02-00 Sequence: 0x13c, Checksum: 0x57e2, Lifetime: 831 secs
   IPV4 Unicast IS neighbor: R1.00    Metric:        0
   IPV4 Unicast IS neighbor: R2.00    Metric:        0

R3.00-00 Sequence: 0x13d, Checksum: 0x1b19, Lifetime: 667 secs
   IPV4 Unicast IS neighbor: R3.02    Metric:       30
   IPV4 Unicast IS neighbor: R3.03    Metric:       27
   IPV4 Multicast IS neighbor: R3.02   Metric:       20
   IPV4 Multicast IS neighbor: R3.03   Metric:       21
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       31 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       30 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       27 Internal Up

R3.02-00 Sequence: 0x139, Checksum: 0xfb0e, Lifetime: 707 secs
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   IPV4 Unicast IS neighbor: R1.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

R3.03-00 Sequence: 0x139, Checksum: 0xab57, Lifetime: 707 secs
   IPV4 Unicast IS neighbor: R2.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

Router R3

user@R3> show isis database detail

IS-IS level 1 link-state database:

R1.00-00 Sequence: 0x143, Checksum: 0xb08, Lifetime: 1155 secs
   IPV4 Unicast IS neighbor: R2.02    Metric:       15
   IPV4 Unicast IS neighbor: R3.02    Metric:       15
   IPV4 Multicast IS neighbor: R2.02   Metric:       18
   IPV4 Multicast IS neighbor: R3.02   Metric:       17
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       15 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       15 Internal Up

R2.00-00 Sequence: 0x13f, Checksum: 0xf02b, Lifetime: 687 secs
   IPV4 Unicast IS neighbor: R2.02    Metric:       13
   IPV4 Unicast IS neighbor: R3.03    Metric:       14
   IPV4 Multicast IS neighbor: R2.02   Metric:       12
   IPV4 Multicast IS neighbor: R3.03   Metric:       18
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       13 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       14 Internal Up

R2.02-00 Sequence: 0x13c, Checksum: 0x57e2, Lifetime: 716 secs
   IPV4 Unicast IS neighbor: R1.00   Metric:        0
   IPV4 Unicast IS neighbor: R2.00   Metric:        0

R3.00-00 Sequence: 0x13d, Checksum: 0xc6df, Lifetime: 1044 secs
   IPV4 Unicast IS neighbor: R3.02    Metric:       16
   IPV4 Unicast IS neighbor: R3.03    Metric:       19
   IPV4 Multicast IS neighbor: R3.02   Metric:       26
   IPV4 Multicast IS neighbor: R3.03   Metric:       11
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       16 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       19 Internal Up

R3.02-00 Sequence: 0x139, Checksum: 0xfb0e, Lifetime: 430 secs
   IPV4 Unicast IS neighbor: R1.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

R3.03-00 Sequence: 0x138, Checksum: 0xad56, Lifetime: 519 secs
   IPV4 Unicast IS neighbor: R2.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

IS-IS level 2 link-state database:

R1.00-00 Sequence: 0x142, Checksum: 0x2c7c, Lifetime: 617 secs
   IPV4 Unicast IS neighbor: R2.02    Metric:       20
   IPV4 Unicast IS neighbor: R3.02    Metric:       31
   IPV4 Multicast IS neighbor: R2.02   Metric:       14
   IPV4 Multicast IS neighbor: R3.02   Metric:       22
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       20 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       31 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       29 Internal Up
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R2.00-00 Sequence: 0x13f, Checksum: 0x4826, Lifetime: 769 secs
   IPV4 Unicast IS neighbor: R2.02    Metric:       29
   IPV4 Unicast IS neighbor: R3.03    Metric:       32
   IPV4 Multicast IS neighbor: R2.02   Metric:       23
   IPV4 Multicast IS neighbor: R3.03   Metric:       26
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       29 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       28 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       32 Internal Up

R2.02-00 Sequence: 0x13c, Checksum: 0x57e2, Lifetime: 769 secs
   IPV4 Unicast IS neighbor: R1.00    Metric:        0
   IPV4 Unicast IS neighbor: R2.00    Metric:        0

R3.00-00 Sequence: 0x13d, Checksum: 0x1b19, Lifetime: 610 secs
   IPV4 Unicast IS neighbor: R3.02    Metric:       30
   IPV4 Unicast IS neighbor: R3.03    Metric:       27
   IPV4 Multicast IS neighbor: R3.02   Metric:       20
   IPV4 Multicast IS neighbor: R3.03   Metric:       21
   IP IPV4 Unicast prefix: 10.0.1.8/30  Metric:       31 Internal Up
   IP IPV4 Unicast prefix: 10.0.2.8/30  Metric:       30 Internal Up
   IP IPV4 Unicast prefix: 10.0.3.8/30  Metric:       27 Internal Up

R3.02-00 Sequence: 0x139, Checksum: 0xfb0e, Lifetime: 649 secs
   IPV4 Unicast IS neighbor: R1.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

R3.03-00 Sequence: 0x139, Checksum: 0xab57, Lifetime: 649 secs
   IPV4 Unicast IS neighbor: R2.00    Metric:        0
   IPV4 Unicast IS neighbor: R3.00    Metric:        0

Meaning Multicast topology is configured on Routers R1, R2, and R3.

Related
Documentation

IS-IS Multicast Topologies Overview on page 143•

Understanding Dual Stacking of IPv4 and IPv6 Unicast Addresses

Service providers and enterprises are facedwith growing their networks using IPv6, while

continuing to serve IPv4 customers.

Increasingly, the public side of network address translation (NAT) devices is IPv6 rather

than IPv4. Service providers cannot continue giving customers globally routable IPv4

addresses, they cannot get new globally routable IPv4 addresses for expanding their

own networks, and yet they must continue to serve both IPv4 customers and new

customers, all of whom are primarily trying to reach IPv4 destinations.

IPv4 and IPv6must coexist for some number of years, and their coexistencemust be

transparent to end users. If an IPv4-to-IPv6 transition is successful, end users should not

even notice it.

Adual-stackdevice is adevicewithnetwork interfaces that canoriginateandunderstand

both IPv4 and IPv6 packets.
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Other strategies, such as manually or dynamically configured tunnels and translation

devices exist, but dual stacking is often the preferable solution in many scenarios. The

dual-stacked device can interoperate equally with IPv4 devices, IPv6 devices, and other

dual-stacked devices. When both devices are dual stacked, the two devices agree on

which IP version to use.

The transition isdrivenbyDNS. If adual-stackeddevicequeries thenameofadestination

andDNSgives it an IPv4address (aDNSARecord), it sends IPv4packets. IfDNS responds

with an IPv6 address (a DNS AAAA Record), it sends IPv6 packets.

Keep inmind that if you are going to dual stack all of your network devices, the interfaces

need both an IPv6 and an IPv4 address. This raises the issue that the Internet has run

out of IPv4 addresses, which is the main reason IPv6 is needed in the first place. If you

do not have an abundant supply of IPv4 addresses to apply to your devices, you can still

use dual stacking, but you will need to conserve your supply of IPv4 addresses by using

network address translation (NAT). Building dual-stacked networks with amix of global

IPv6 addresses and NAT-ed IPv4 addresses is quite feasible. Some specific solutions

include carrier-grade NAT (CGN), NAT44(4), NAT64, NAT464, and dual-stack lite.

Table6onpage 160describesat ahigh level how topick anetworkaddressing technique.

In reality, a complete solutionmight include a set of techniques to satisfymultiple service

needs. It is important to understand thebackbone technology being usedon the network

andalso toknow if theproviderhascontrol over theaccesscustomerpremisesequipment

(CPE).

Table 6: Choosing the Right Solution to Address Next-Generation Addressing Requirements

Solution
DestinationsAccess NetworkCPE

Network

NAT44(4)IPv4 InternetIPv4IPv4

DS-Lite with NAT44IPv4 InternetIPv6IPv4/IPv6

6rd (6to4)IPv6 InternetIPv4IPv4/IPv6

NAT64IPv4 InternetIPv6IPv4

Related
Documentation

Understanding IPv6 Dual-Stack Lite•

• Understanding IPv6

• Example: Configuring IS-IS Dual Stacking of IPv4 and IPv6 Unicast Addresses on

page 160

Example: Configuring IS-IS Dual Stacking of IPv4 and IPv6 Unicast Addresses

This example shows how to configure IPv4 and IPv6 dual stacking in IS-IS.

• Requirements on page 161

• Overview on page 161
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• Configuration on page 162

• Verification on page 164

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

Video: IS-IS Dual Stacking

You can use IPv4 and IPv6 dual stacking to begin your migration from IPv4 to IPv6 by

implementing IPv6alongside IPv4 in your existingnetworks. This allowsyou to implement

IPv6 so that you can provide the same services over IPv6—for example, video, voice,

high-qualitydata—that youcurrentlyprovide in your IPv4networks.Youcan thenperform

incremental upgrades to IPv6 and avoid service disruptions whilemigrating from IPv4 to

IPv6.

UnlikeRIPandOSPF, IS-ISdoesnot requireadistinctprotocol or anewversion to support

IPv6. Because IS-IS uses ISO addresses, the configuration for IPv6 and IPv4 is identical

in the Junos OS implementation of IS-IS. For IS-IS to carry IPv6 routes, you only need to

add IPv6 addresses to IS-IS enabled interfaces or include other IPv6 routes in your IS-IS

export policy.

Theonly explicit configuration needed in IS-ISwith regard to IPv6 is if youwant to disable

it. Alternatively, you can disable IPv4 routing and use IS-IS with IPv6 only. An example

of each is provided here:

Disable IPv6 routing in IS-IS:

[edit protocols isis]
user@host# set no-ipv6-routing

Use IS-IS exclusively for IPv6 routing:

[edit protocols isis]
user@host# set no-ipv4-routing

Figure 17 on page 162 shows the topology used in this example.
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Figure 17: IS-IS IPv4 and IPv6 Dual Stacking Topology
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“CLI Quick Configuration” on page 162 shows the configuration for all of the devices in

Figure 17 on page 162. The section “Step-by-Step Procedure” on page 163 describes the

steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family inet6 address 2001:db8:0:5::/64 eui-64
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.17/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family inet6 address 2001:db8:0:1::/64 eui-64
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::1/128
set protocols isis interface fe-1/2/0.0
set protocols isis interface fe-1/2/1.0
set protocols isis interface lo0.0

Device R2 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.2/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family inet6 address 2001:db8:0:5::/64 eui-64
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0002.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::2/128
set protocols isis interface fe-1/2/0.0
set protocols isis interface lo0.0

Device R3 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.18/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family inet6 address 2001:db8:0:1::/64 eui-64
set interfaces lo0 unit 0 family inet address 192.168.0.3/32
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set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0003.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::3/128
set protocols isis interface fe-1/2/0.0
set protocols isis interface lo0.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the Junos OS CLI User Guide.

To configure IS-IS dual stacking:

1. Configure the interfaces, including both IPv4 and IPv6 addresses on each interface.

Optionally, include theeui-64 statement toautomatically generate thehost number

portion of interface addresses.

[edit interfaces]
user@R1# set fe-1/2/0 unit 0 family inet address 10.0.0.1/30
user@R1# set fe-1/2/0 unit 0 family iso
user@R1# set fe-1/2/0 unit 0 family inet6 address 2001:db8:0:5::/64 eui-64
user@R1# set fe-1/2/1 unit 0 family inet address 10.0.0.17/30
user@R1# set fe-1/2/1 unit 0 family iso
user@R1# set fe-1/2/1 unit 0 family inet6 address 2001:db8:0:1::/64 eui-64
user@R1# set lo0 unit 0 family inet address 192.168.0.1/32
user@R1# set lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
user@R1# set lo0 unit 0 family inet6 address 2001:db8::1/128

2. Enable IS-IS on the interfaces.

[edit protocols isis]
user@R1# set interface fe-1/2/0.0
user@R1# set interface fe-1/2/1.0
user@R1# set interface lo0.0

Results Fromconfigurationmode, confirm your configuration by entering the show interfacesand

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R1# show interfaces
fe-1/2/0 {
unit 0 {
family inet {
address 10.0.0.1/30;

}
family iso;
family inet6 {
address 2001:db8:0:5::/64 {
eui-64;

}
}

}
}
fe-1/2/1 {
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unit 0 {
family inet {
address 10.0.0.17/30;

}
family iso;
family inet6 {
address 2001:db8:0:1::/64 {
eui-64;

}
}

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.1/32;

}
family iso {
address 49.0002.0192.0168.0001.00;

}
family inet6 {
address 2001:db8::1/128;

}
}

}

user@R1# show protocols
isis {
interface fe-1/2/0.0;
interface fe-1/2/1.0;
interface lo0.0;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Checking the Neighbor Adjacencies on page 164

• Pinging the IPv6 Interfaces on page 165

• Checking the IPv6 Routing Table on page 166

Checking the Neighbor Adjacencies

Purpose Determine what topologies are supported on neighboring IS-IS devices.

Action From operational mode, enter the show isis adjacency detail command.

user@R1> show isis adjacency detail

R2
  Interface: fe-1/2/0.0, Level: 3, State: Up, Expires in 24 secs
  Priority: 0, Up/Down transitions: 1, Last transition: 18:34:08 ago
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  Circuit type: 3, Speaks: IP, IPv6
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  IP addresses: 10.0.0.2
  IPv6 addresses: fe80::2a0:a514:0:24c

R3
  Interface: fe-1/2/1.0, Level: 3, State: Up, Expires in 21 secs
  Priority: 0, Up/Down transitions: 1, Last transition: 18:33:41 ago
  Circuit type: 3, Speaks: IP, IPv6
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  IP addresses: 10.0.0.18
  IPv6 addresses: fe80::2a0:a514:0:124c

Meaning As expected, the output shows that the two neighbors support both IPv4 and IPv6. The

IPv4 address and the IPv6 link-local address are also shown.

Pinging the IPv6 Interfaces

Purpose Make sure that you can ping the remote IPv6 interfaces.

Action From operational mode, enter the ping command to ping from Device R2 to Device R3.

1. Determine the IPv6 address assigned to Device R3.

If you use EUI-64 addressing as shown in the example, the host portion of the IPv6

addresses is assigned automatically. To determine what addresses are assigned, use

the show interfaces terse command on Device R3.

user@R3> show interfaces terse
Interface               Admin Link Proto    Local                 Remote
fe-1/2/0               
fe-1/2/0.0             up    up   inet     10.0.0.18/30    
                                   iso     
                                   inet6    2001:db8:0:1:2a0:a514:0:124c/64
                                            fe80::2a0:a514:0:124c/64
lo0                    
lo0.0                   up    up   inet     192.168.0.3         --> 0/0
                                   iso      49.0002.0192.0168.0003
                                   inet6    2001:db8::3
                                            fe80::2a0:a50f:fc56:14c

The IPv6 addresses that should be pingable are 2001:db8:0:1:2a0:a514:0:124c and

2001:db8::3.

2. From Device R2, ping the Device R3 fe-1/2/0.0 IPv6 interface address and the lo0.0

IPv6 interface address.

user@R2> ping 2001:db8:0:1:2a0:a514:0:124c
PING6(56=40+8+8 bytes) 2001:db8:0:5:2a0:a514:0:24c --> 
2001:db8:0:1:2a0:a514:0:124c
16 bytes from 2001:db8:0:1:2a0:a514:0:124c, icmp_seq=0 hlim=63 time=2.373 ms
16 bytes from 2001:db8:0:1:2a0:a514:0:124c, icmp_seq=1 hlim=63 time=1.600 ms
16 bytes from 2001:db8:0:1:2a0:a514:0:124c, icmp_seq=2 hlim=63 time=2.228 ms
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user@R2> ping 2001:db8::3
PING6(56=40+8+8 bytes) 2001:db8:0:5:2a0:a514:0:24c --> 2001:db8::3
16 bytes from 2001:db8::3, icmp_seq=0 hlim=63 time=1.797 ms
16 bytes from 2001:db8::3, icmp_seq=1 hlim=63 time=1.430 ms
16 bytes from 2001:db8::3, icmp_seq=2 hlim=63 time=2.525 ms

Meaning This test confirms that IS-IS has learned the IPv6 routes.

Checking the IPv6 Routing Table

Purpose Verify that the expected routes are in the IPv6 routing table.

Action user@R1> show route table inet6.0
inet6.0: 11 destinations, 12 routes (11 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::1/128    *[Direct/0] 18:52:52
                    >    via lo0.0
2001:db8::2/128    *[IS-IS/15] 01:59:52, metric 10
                    > to fe80::2a0:a514:0:24c via fe-1/2/0.0
2001:db8::3/128    *[IS-IS/15] 01:59:52, metric 10
                    > to fe80::2a0:a514:0:124c via fe-1/2/1.0
2001:db8:0:1::/64  *[Direct/0] 18:52:15
                    >    via fe-1/2/1.0
2001:db8:0:1:2a0:a514:0:114c/128
                   *[Local/0] 18:52:48
                         Local via fe-1/2/1.0
2001:db8:0:5::/64  *[Direct/0] 18:52:49
                    >    via fe-1/2/0.0
2001:db8:0:5:2a0:a514:0:14c/128
                   *[Local/0] 18:52:49
                         Local via fe-1/2/0.0
fe80::/64          *[Direct/0] 18:52:49
                    >    via fe-1/2/0.0
                    [Direct/0] 18:52:15
                    >    via fe-1/2/1.0
fe80::2a0:a50f:fc56:14c/128
                   *[Direct/0] 18:52:52
                    >    via lo0.0
fe80::2a0:a514:0:14c/128
                   *[Local/0] 18:52:49
                         Local via fe-1/2/0.0
fe80::2a0:a514:0:114c/128
                   *[Local/0] 18:52:48
                         Local via fe-1/2/1.0

Meaning Theoutput shows the IPv6 interface routes (direct and local) and the IPv6 routes learned

through IS-IS.

Related
Documentation

Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167•
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Understanding IS-IS IPv4 and IPv6 Unicast Topologies

You can configure IS-IS to calculate an alternate IPv6 unicast topology, in addition to

the normal IPv4 unicast topology, and add the corresponding routes to inet6.0. The IS-IS

interface metrics for the IPv4 topology can be configured independently of the IPv6

metrics. Youcanalso selectively disable interfaces fromparticipating in the IPv6 topology

while continuing to participate in the IPv4 topology. This enables you to exercise control

over the paths that unicast data takes through a network.

A topology is the set of joined nodes. IS-IS evaluates all the paths in a single topology

for each IS-IS level and uses the shortest-path-first (SPF) algorithm to determine the

best path among all the feasible paths. Topology discovery and SPF calculation is

performed in a protocol-neutral fashion because it is done at Layer 2 of the OSI model.

If you load the topologywith reachability information for a certain protocol (for example,

IP), the assumption is that the circuits that are supposed to provide reachability between

routing devices can carry the protocol. The SPF algorithm has a per-link orientation, not

a per-address family or per-protocol orientation.

Multitopology routing enables you to override this default behavior by enabling a

per-address family, per-protocol SPF calculation.

The additional CPU load associated with multiple runs of the SPF algorithm is generally

not an issuewith theprocessingpoweravailableon today’s routingdevice control planes.

Themultitopologyextensionsalter existing type, length, andvalue (TLV) tuplesbyadding

a topology ID. Each routing device in a given topologymaintains its adjacencies and runs

a per-topology SPF calculation.

Related
Documentation

Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167•

Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies

Thisexampleshowshowtoconfigure IS-IS tocalculateanalternate IPv6unicast topology,

in addition to the normal IPv4 unicast topology.

• Requirements on page 167

• Overview on page 168

• Configuration on page 169

• Verification on page 173

Requirements

No special configuration beyond device initialization is required before configuring this

example.
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Overview

This example focuses on IPv4 and IPv6 unicast topologies. The IS-IS interface metrics

for the IPv4 topology can be configured independently of the IPv6metrics. You can also

selectively disable interfaces from participating in the IPv6 topology while continuing to

participate in the IPv4 topology. This enables you to exercise control over the paths that

unicast data takes through a network.

To enable an IPv6 unicast topology for IS-IS, include the ipv6-unicast statement:

isis {
topologies {
ipv6-unicast;

}
}

To configure a metric for the IPv6 unicast topology, include the ipv6-unicast-metric

statement:

isis {
interface interface-name {
level level-number {
ipv6-unicast-metric number;

}
}

}

To exclude an interface from the IPv6 unicast topologies for IS-IS, include the

no-ipv6-unicast statement:

isis {
interface interface-name {
no-ipv6-unicast;

}
}

Figure 18 on page 169 shows the topology used in this example. The black lines indicate

link membership in the IPv6 topology. The gray lines indicate membership to the IPv4

topology. Using regular TLVs, it would not be possible to build multiple topologies and

run an SPF calculation based on them. Themultitopology extensions describe an

extension to carry the set of supported protocols in the hello packet. After activating

multitopology routing support on a link, the link carries all the topologies that the

underlying circuit is able to relay.
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Figure 18: IS-IS IPv4 and IPv6 Unicast Topologies
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“CLI Quick Configuration” on page 169 shows the configuration for all of the devices in

Figure 18 on page 169. The section “Step-by-Step Procedure” on page 171 describes the

steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces so-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces so-1/2/0 unit 0 family iso
set interfaces so-1/2/0 unit 0 family inet6 address 2001:db8:0:5::/64 eui-64
set interfaces so-1/2/1 unit 0 family inet address 10.0.0.13/30
set interfaces so-1/2/1 unit 0 family iso
set interfaces so-1/2/2 unit 0 family inet address 10.0.0.17/30
set interfaces so-1/2/2 unit 0 family iso
set interfaces so-1/2/2 unit 0 family inet6 address 2001:db8:0:1::/64 eui-64
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::1/128
set protocols isis topologies ipv6-unicast
set protocols isis interface so-1/2/0.0
set protocols isis interface so-1/2/1.0 no-ipv6-unicast
set protocols isis interface so-1/2/2.0
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set protocols isis interface lo0.0

Device R2 set interfaces so-1/2/0 unit 0 family inet address 10.0.0.2/30
set interfaces so-1/2/0 unit 0 family iso
set interfaces so-1/2/0 unit 0 family inet6 address 2001:db8:0:5::/64 eui-64
set interfaces so-1/2/1 unit 0 family inet address 10.0.0.9/30
set interfaces so-1/2/1 unit 0 family iso
set interfaces so-1/2/1 unit 0 family inet6 address 2001:db8:0:4::/64 eui-64
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0002.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::2/128
set protocols isis topologies ipv6-unicast
set protocols isis interface so-1/2/0.2
set protocols isis interface so-1/2/1.0
set protocols isis interface lo0.0

Device R3 set interfaces so-1/2/0 unit 0 family inet address 10.0.0.18/30
set interfaces so-1/2/0 unit 0 family iso
set interfaces so-1/2/0 unit 0 family inet6 address 2001:db8:0:1::/64 eui-64
set interfaces so-1/2/1 unit 0 family inet address 10.0.0.25/30
set interfaces so-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0003.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::3/128
set protocols isis topologies ipv6-unicast
set protocols isis interface so-1/2/0.0
set protocols isis interface so-1/2/1.0 no-ipv6-unicast
set protocols isis interface lo0.0

Device R4 set interfaces so-1/2/0 unit 0 family inet address 10.0.0.5/30
set interfaces so-1/2/0 unit 0 family iso
set interfaces so-1/2/0 unit 0 family inet6 address 2001:db8:0:2::/64 eui-64
set interfaces so-1/2/1 unit 0 family inet address 10.0.0.10/30
set interfaces so-1/2/1 unit 0 family iso
set interfaces so-1/2/1 unit 0 family inet6 address 2001:db8:0:1::/64 eui-64
set interfaces so-1/2/2 unit 0 family inet address 10.0.0.21/30
set interfaces so-1/2/2 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0004.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::4/128
set protocols isis topologies ipv6-unicast
set protocols isis interface so-1/2/0.0
set protocols isis interface so-1/2/1.0
set protocols isis interface so-1/2/2.0 no-ipv6-unicast
set protocols isis interface lo0.0

Device R5 set interfaces so-1/2/0 unit 0 family inet address 10.0.0.14/30
set interfaces so-1/2/0 unit 0 family iso
set interfaces so-1/2/1 unit 0 family inet address 10.0.0.22/30
set interfaces so-1/2/1 unit 0 family iso
set interfaces so-1/2/2 unit 0 family inet address 10.0.0.26/30
set interfaces so-1/2/2 unit 0 family iso
set interfaces so-1/2/3 unit 0 family iso
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set interfaces so-1/2/3 unit 0 family inet6 address 2001:db8:0:3::/64 eui-64
set interfaces lo0 unit 0 family inet address 192.168.0.5/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0005.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::5/128
set protocols isis topologies ipv6-unicast
set protocols isis interface so-1/2/0.0 no-ipv6-unicast
set protocols isis interface so-1/2/1.0 no-ipv6-unicast
set protocols isis interface so-1/2/2.0 no-ipv6-unicast
set protocols isis interface so-1/2/3.0
set protocols isis interface lo0.0

Device R6 set interfaces so-1/2/0 unit 0 family inet address 10.0.0.6/30
set interfaces so-1/2/0 unit 0 family iso
set interfaces so-1/2/0 unit 0 family inet6 address 2001:db8:0:2::/64 eui-64
set interfaces so-1/2/1 unit 0 family iso
set interfaces so-1/2/1 unit 0 family inet6 address 2001:db8:0:3::/64 eui-64
set interfaces lo0 unit 0 family inet address 192.168.0.6/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0006.00
set interfaces lo0 unit 0 family inet6 address 2001:db8::6/128
set protocols isis topologies ipv6-unicast
set protocols isis interface so-1/2/0.0
set protocols isis interface so-1/2/1.0
set protocols isis interface lo0.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an alternate IPv6 unicast topology:

1. Configure the interfaces.

[edit interfaces]
user@R1# set so-1/2/0 unit 0 family inet address 10.0.0.1/30
user@R1# set so-1/2/0 unit 0 family iso
user@R1# set so-1/2/0 unit 0 family inet6 address 2001:db8:0:5::/64 eui-64
user@R1# set so-1/2/1 unit 0 family inet address 10.0.0.13/30
user@R1# set so-1/2/1 unit 0 family iso
user@R1# set so-1/2/2 unit 0 family inet address 10.0.0.17/30
user@R1# set so-1/2/2 unit 0 family iso
user@R1# set so-1/2/2 unit 0 family inet6 address 2001:db8:0:1::/64 eui-64
user@R1# set lo0 unit 0 family inet address 192.168.0.1/32
user@R1# set lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
user@R1# set lo0 unit 0 family inet6 address 2001:db8::1/128

2. Enable IS-IS on the interfaces.

[edit protocols isis]
user@R1# set interface so-1/2/0.0
user@R1# set interface so-1/2/1.0
user@R1# set interface so-1/2/2.0
user@R1# set interface lo0.0

3. Enable multitopology routing on the IS-IS interfaces.
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The ipv6-unicast statement enables multitopology IS-IS routing on all interfaces

that have family iso and family inet6 configured and are listed at the [edit protocols

isis interface] hierarchy level.

[edit protocols isis]
user@R1# set topologies ipv6-unicast

4. Disable IPv6 unicast support on a given interface.

If you do not want to runmultitopology IS-IS routing for IPv6 on a given interface,

you can disable multitopology routing by including the no-ipv6-unicast statement

in the IS-IS interface configuration.

[edit protocols isis]
user@R1# set interface so-1/2/1.0 no-ipv6-unicast

Results Fromconfigurationmode, confirm your configuration by entering the show interfacesand

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R1# show interfaces
so-1/2/0 {
unit 0 {
family inet {
address 10.0.0.1/30;

}
family iso;
family inet6 {
address 2001:db8:0:5::/64 {
eui-64;

}
}

}
}
so-1/2/1 {
unit 0 {
family inet {
address 10.0.0.13/30;

}
family iso;

}
}
so-1/2/2 {
unit 0 {
family inet {
address 10.0.0.17/30;

}
family iso;
family inet6 {
address 2001:db8:0:1::/64 {
eui-64;

}
}

}
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}
lo0 {
unit 0 {
family inet {
address 192.168.0.1/32;

}
family iso {
address 49.0002.0192.0168.0001.00;

}
family inet6 {
address 2001:db8::1/128;

}
}

}

user@R1# show protocols
isis {
topologies ipv6-unicast;
interface so-1/2/0.0;
interface so-1/2/1.0 {
no-ipv6-unicast;

}
interface so-1/2/2.0;
interface lo0.0;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Checking the Topologies on Neighbors on page 173

• Checking the IS-IS SPF Calculations on page 174

• Checking the Tcpdump Output on page 175

Checking the Topologies on Neighbors

Purpose Determine what topologies are supported on neighboring IS-IS devices.

Action From operational mode, enter the show isis adjacency detail command.

user@R1> show isis adjacency detail

R2
  Interface: so-1/2/0.0, Level: 3, State: Up, Expires in 24 secs
  Priority: 0, Up/Down transitions: 1, Last transition: 05:28:16 ago
  Circuit type: 3, Speaks: IP, IPv6
Topologies: Unicast, IPV6-Unicast

  Restart capable: Yes, Adjacency advertisement: Advertise
  IP addresses: 10.0.0.2
  IPv6 addresses: fe80::2a0:a514:0:24c

R5
  Interface: so-1/2/1.0, Level: 3, State: Up, Expires in 21 secs
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  Priority: 0, Up/Down transitions: 1, Last transition: 05:27:47 ago
  Circuit type: 3, Speaks: IP, IPv6
Topologies: Unicast

  Restart capable: Yes, Adjacency advertisement: Advertise
  IP addresses: 10.0.0.14

R3
  Interface: so-1/2/2.0, Level: 3, State: Up, Expires in 22 secs
  Priority: 0, Up/Down transitions: 1, Last transition: 05:27:25 ago
  Circuit type: 3, Speaks: IP, IPv6
Topologies: Unicast, IPV6-Unicast

  Restart capable: Yes, Adjacency advertisement: Advertise
  IP addresses: 10.0.0.18
  IPv6 addresses: fe80::2a0:a514:0:124c

Meaning Asexpected, theadjacencywithDeviceR5only supports the IPv4unicast topology,while

theadjacencieswithDeviceR2andDeviceR3 support both the IPv4and IPv6 topologies.

Checking the IS-IS SPF Calculations

Purpose Verify that separate SPF calculations are being run for IPv4 and IPv6.

Action From operational mode, enter the show isis spf brief command.

user@R1> show isis spf brief
IPV4 Unicast IS-IS level 1 SPF results:
Node             Metric     Interface        NH   Via             SNPA
R6.00        20         so-1/2/1.0      IPV4 R5        
R4.00        20         so-1/2/0.0       IPV4 R2        
R5.00        10         so-1/2/1.0      IPV4 R5        
R3.00        10         so-1/2/2.0      IPV4 R3        
R2.00        10         so-1/2/0.0       IPV4 R2        
R1.00        0
  6 nodes

IPV4 Unicast IS-IS level 2 SPF results:
Node             Metric     Interface        NH   Via             SNPA
R6.00        20         so-1/2/1.0      IPV4 R5        
R4.00        20         so-1/2/0.0       IPV4 R2        
R5.00        10         so-1/2/1.0      IPV4 R5        
R3.00        10         so-1/2/2.0      IPV4 R3        
R2.00        10         so-1/2/0.0       IPV4 R2        
R1.00        0
  6 nodes

IPV6 Unicast IS-IS level 1 SPF results:
Node             Metric     Interface        NH   Via             SNPA
R5.00        40         so-1/2/0.0       IPV6 R2        
R6.00        30         so-1/2/0.0       IPV6 R2        
R4.00        20         so-1/2/0.0       IPV6 R2        
R3.00        10         so-1/2/2.0      IPV6 R3        
R2.00        10         so-1/2/0.0       IPV6 R2        
R1.00        0
  6 nodes

IPV6 Unicast IS-IS level 2 SPF results:
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Node             Metric     Interface        NH   Via             SNPA
R5.00        40         so-1/2/0.0       IPV6 R2        
R6.00        30         so-1/2/0.0       IPV6 R2        
R4.00        20         so-1/2/0.0       IPV6 R2        
R3.00        10         so-1/2/2.0      IPV6 R3        
R2.00        10         so-1/2/0.0       IPV6 R2        
R1.00        0
  6 nodes

Meaning As expected, SPF calculations are being performed for IPv4 and IPv6 topologies.

Checking the TcpdumpOutput

Purpose Verify that the link can be amember of both the IPv4 unicast topology and the IPv6

unicast topology.

Action user@R1> monitor traffic detail interface so-1/2/0.0
[...]

15:52:35.719540  In IS-IS, length 82
        p2p IIH, hlen: 20, v: 1, pdu-v: 1, sys-id-len: 6 (0), max-area: 3 (0)
          source-id: 0192.0168.0002, holding time: 27s, Flags: [Level 1, Level 
2]
          circuit-id: 0x01, PDU length: 82
            Point-to-point Adjacency State TLV #240, length: 15
              Adjacency State: Up (0)
              Extended Local circuit-ID: 0x00000054
              Neighbor System-ID: 0192.0168.0001
              Neighbor Extended Local circuit-ID: 0x00000043
            Protocols supported TLV #129, length: 2
              NLPID(s): IPv4 (0xcc), IPv6 (0x8e)
            IPv4 Interface address(es) TLV #132, length: 4
              IPv4 interface address: 10.0.0.2
            IPv6 Interface address(es) TLV #232, length: 16
              IPv6 interface address: fe80::2a0:a514:0:24c
            Area address(es) TLV #1, length: 4
              Area address (length: 3): 49.0002
            Restart Signaling TLV #211, length: 3
              Flags [none], Remaining holding time 0s
            Multi Topology TLV #229, length: 4
              IPv4 unicast Topology (0x000), Flags: [none]
              IPv6 unicast Topology (0x002), Flags: [none]

Meaning The IS-IS hello (IIH) packet shows that IPv4 and IPv6 are supported. The hello packet

lists valid IPv4 and IPv6 addresses, and therefore the routing device can create valid

next-hop entries. The supported protocols are listed in the multitopology TLV #229.

Related
Documentation

• Example: Configuring IS-IS Dual Stacking of IPv4 and IPv6 Unicast Addresses on

page 160
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CHAPTER 8

Configuring IS-IS Link and Node Link
Protection

• Understanding Loop-Free Alternate Routes for IS-IS on page 177

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

• Understanding Remote LFA over LDP Tunnels in IS-IS Networks on page 192

• Configuring Remote LFA Backup over LDP Tunnels in an IS-IS Network on page 194

• Example: Configuring Remote LFA over LDP Tunnels in IS-IS Networks on page 195

• UnderstandingWeighted ECMP Traffic Distribution on One-Hop IS-IS

Neighbors on page 207

• Example:WeightedECMPTrafficDistributiononOne-Hop IS-ISNeighborsonpage208

Understanding Loop-Free Alternate Routes for IS-IS

In Junos OS Release 9.5 and later, support for IS-IS loop-free alternate routes enables

IP fast-reroute capability for IS-IS. Junos OS precomputes loop-free backup routes for

all IS-IS routes. These backup routes are preinstalled in the Packet Forwarding Engine,

whichperformsa local repair and implements thebackuppathwhen the link for aprimary

next hop for a particular route is no longer available. With local repair, the Packet

Forwarding Engine can correct a path failure before it receives recomputed paths from

the Routing Engine. Local repair reduces the amount of time needed to reroute traffic to

less than 50milliseconds. In contrast, global repair can take up to 800milliseconds to

computeanew route. Local repair andglobal repair are thuscomplementary. Local repair

enables traffic to continue to be routed using a backup path until global repair is able to

calculate a new route.

A loop-free path is one that does not forward traffic back through the routing device to

reach a given destination. That is, a neighbor whose shortest path to the destination

traverses the routingdevice is notusedasabackup route to thatdestination. Todetermine

loop-free alternate paths for IS-IS routes, Junos OS runs shortest-path-first (SPF)

calculations on each one-hop neighbor. You can enable support for alternate loop-free

routesonany IS-IS interface. Because it is commonpractice toenableLDPonan interface

for which IS-IS is already enabled, this feature also provides support for LDP

label-switched paths (LSPs).
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NOTE: If you enable support for alternate loop-free routes on an interface
configured for both LDP and IS-IS, you can use the traceroute command to

trace the active path to the primary next hop.

The level of backup coverage available through IS-IS routes depends on the actual

network topology and is typically less than 100 percent for all destinations on any given

routing device. You can extend backup coverage to include RSVP LSPs.

Junos OS provides twomechanisms for route redundancy for IS-IS through alternate

loop-free routes: linkprotectionandnode-linkprotection.Whenyouenable linkprotection

or node-link protection on an IS-IS interface, Junos OS creates a single alternate path to

the primary next hop for all destination routes that traverse a protected interface. Link

protection offers per-link traffic protection. Use link protection when you assume that

only a single linkmight becomeunavailable but that the neighboring nodeon theprimary

path would still be available through another interface.

Node-link protection establishes an alternate path through a different routing device

altogether. Use node-link protectionwhen youassume that access to anode is lostwhen

a link is no longer available. As a result, Junos OS calculates a backup path that avoids

the primary next-hop routing device. In Junos OS Release 9.4 and earlier, only the RSVP

protocol supports Packet Forwarding Engine local repair and fast reroute as well as link

protection and node protection.

In Figure 19 on page 179, Case 2 shows how link protection allows source Router A to

switch to Link Bwhen the primary next hop Link A to destination Router C fails. However,

if Router B fails, Link B also fails, and the protected Link A is lost. If node-link protection

is enabled, Router A is able to switch to Link D on Router D and bypass the failed Router

B altogether. As shown in Case 1, with node-link protection enabled, Router A has a

node-link protection alternate path available through Router D to destination Router C.

Thatmeans that if Router B fails, Router A can still reachRouter C because the path from

Router A to Link D remains available as an alternate backup path.
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Figure 19: LinkProtectionandNode-LinkProtectionComparison for IS-IS
Routes

The Junos OS implementation of support for loop-free alternate paths for IS-IS routes

is based on the following standards:

• RFC 5286, Basic Specification for IP Fast-Reroute: Loop-free Alternates

• RFC 5714, IP Fast Reroute Framework

Configuring Link Protection for IS-IS

You can configure link protection on any interface for which IS-IS is enabled. When you

enable link protection, Junos OS creates one alternate path to the primary next hop for

all destination routes that traverse a protected interface. Link protection assumes that

only a single link becomes unavailable but that the neighboring node would still be

available through another interface.

NOTE: Youmust also configure a per-packet load-balancing routing policy
to ensure that the routing protocol process installs all the next hops for a
given route in the routing table.

To enable link protection, include the link-protection statement at the [edit protocols isis

interface interface-name] hierarchy level:

[edit]
protocols {
isis {
interface interface-name {
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link-protection;
}

}
}

Configuring Node-Link Protection for IS-IS

You can configure node-link protection on any interface for which IS-IS is enabled.

Node-link protection establishes an alternate path through a different routing device

altogether for all destination routes that traverse a protected interface. Node-link

protection assumes that the entire routing device, or node, has failed. JunosOS therefore

calculates a backup path that avoids the primary next-hop routing device.

NOTE: Youmust also configure a per-packet load-balancing routing policy
to ensure that the routing protocol process installs all the next hops for a
given route in the routing table.

To enable node-link protection, include the node-link-protection statement at the [edit

protocols isis interface interface-name] hierarchy level:

[edit]
protocols {
isis {
interface interface-name {
node-link-protection;

}
}

}

Excluding an IS-IS Interface as a Backup for Protected Interfaces

By default, all IS-IS interfaces that belong to the master instance or a specific routing

instance are eligible as backup interfaces for protected interfaces. You can specify that

any IS-IS interface be excluded from functioning as a backup interface to protected

interfaces. To exclude an IS-IS interface as a backup interface, include the

no-eligible-backup statementat the [editprotocols isis interface interface-name]hierarchy

level:

[edit]
protocols {
isis {
interface interface-name {
no-eligible-backup;

}
}

}

Configuring RSVP Label-Switched Paths as Backup Paths for IS-IS

Relying on the shortest-path-first (SPF) calculation of backup paths for one-hop

neighbors might result in less than 100 percent backup coverage for a specific network

topology. You can enhance coverage of IS-IS and LDP label-switched paths (LSPs) by
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configuring RSVP LSPs as backup paths. To configure a specific RSVP LSP as a backup

path, include the backup statement at the [edit protocolsmpls label-switched-path

lsp-name] hierarchy level:

[edit]
protocols {
mpls {
label-switched-path lsp-name {
backup;
to ip-address;

}
}

}

When configuring an LSP, youmust specify the IP address of the egress routing device

with the to statement. For detailed information about configuring LSPs and RSVP, see

the Junos OSMPLS Applications Library for Routing Devices.

Using Operational Mode Commands toMonitor Protected IS-IS Routes

You can issue operational mode commands that provide more details about your

link-protected and node-link-protected IS-IS routes. The following guidelines explain

the type of information available from the output of each command:

• showisisbackuplabel-switched-path—DisplayswhichMPLSLSPshavebeendesignated

as backup paths and the current status of those LSPs.

• show isis backup spf results—Displays SPF calculations for each neighbor for a given

destination. Indicates whether a specific interface or node has been designated as a

backup path and why. Use the no-coverage option to display only those nodes that do

not have backup coverage.

• show isis backup coverage—Displays the percentage of nodes and prefixes for each

type of address family that is protected.

• show isis interface detail—Displays the type of protection (link or node-link) applied

to each protected interface.

Related
Documentation

Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181•

Example: Configuring Node-Link Protection for IS-IS Routes in a Layer 3 VPN

Node-link protection establishes an alternate path through a different routing device.

Use node-link protection when you assume that access to a node is lost when a link is

no longer available. JunosOS calculates a backup path that avoids the primary next-hop

routing device.

• Requirements on page 182

• Overview on page 182

• Configuration on page 182

• Verification on page 189
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Requirements

This example requires Junos OS Release 9.5 or later.

No special configuration beyond device initialization is required before configuring this

example.

Overview

In this example, core-facing interfaces are enabled for IS-IS Level 2, LDP, and RSVP.

Node-link protection is enabled on all the core-facing interfaces, whichmeans that if the

primary next hop for any destination that traverses the interfaces becomes unavailable,

Junos OS uses a backup link that avoids the next-hop router altogether if necessary.

You also need to configure a routing policy that requires all traffic to use per-packet load

balancing in order to enable Packet Forwarding Engine local repair. With local repair, the

Packet Forwarding Engine can correct a path failure and implement a backup loop-free

alternate route before it receives recomputed paths from the Routing Engine.

Figure 20 on page 182 shows the topology used in this example.

Figure 20: IS-IS Node-Link Protection Topology
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On Device PE1, an RSVP LSP is configured as a backup path for IS-IS. Relying on the

shortest-path-first (SPF)calculationofbackuppaths forone-hopneighborsmight result

in less than 100percentbackupcoverage fora specific network topology.Youcanenhance

coverage of IS-IS and LDP LSPs by configuring RSVP LSPs as backup paths. To configure

a specificRSVPLSPasabackuppath, include thebackup statementat the [editprotocols

mpls label-switched-path lsp-name] hierarchy level.

“CLI Quick Configuration” on page 182 shows the configuration for all of the devices in

Figure 20 on page 182. The section “Step-by-Step Procedure” on page 186 describes the

steps on Device P1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.
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Device CE1 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces lo0 unit 0 family inet address 10.255.1.1/32

Device PE1 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.2/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.5/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.21/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.2.2/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0000.0202.00
set protocols rsvp interface fe-1/2/2.0
set protocols rsvp interface fe-1/2/1.0
set protocols rsvp interface lo0.0
set protocols rsvp interface fxp0.0 disable
set protocolsmpls label-switched-path to-p2 backup
set protocolsmpls label-switched-path to-p2 to 10.255.4.4
set protocolsmpls label-switched-path to-p2 ldp-tunneling
set protocolsmpls interface fe-1/2/2.0
set protocolsmpls interface fe-1/2/1.0
set protocolsmpls interface lo0.0
set protocolsmpls interface fxp0.0 disable
set protocols bgp group l3vpn type internal
set protocols bgp group l3vpn local-address 10.255.2.2
set protocols bgp group l3vpn family inet-vpn unicast
set protocols bgp group l3vpn peer-as 65534
set protocols bgp group l3vpn local-as 65534
set protocols bgp group l3vpn neighbor 10.255.5.5
set protocols isis spf-options delay 1000
set protocols isis interface all node-link-protection
set protocols isis interface all level 2metric 10
set protocols isis interface all level 1 disable
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 level 2metric 0
set protocols ldp deaggregate
set protocols ldp interface fe-1/2/1.0
set protocols ldp interface fe-1/2/2.0
set protocols ldp interface fxp0.0 disable
set protocols ldp interface lo0.0
set policy-options policy-statement ecmp term 1 then load-balance per-packet
set routing-instances VPN-A instance-type vrf
set routing-instances VPN-A interface fe-1/2/0.0
set routing-instances VPN-A route-distinguisher 65534:1234
set routing-instances VPN-A vrf-target target:65534:1234
set routing-instances VPN-A routing-options static route 10.255.1.1/32 next-hop 10.0.0.1
set routing-options autonomous-system 65534
set routing-options forwarding-table export ecmp

Device P1 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.6/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls

183Copyright © 2017, Juniper Networks, Inc.

Chapter 8: Configuring IS-IS Link and Node Link Protection



set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.9/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.25/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.3.3/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0000.0303.00
set protocols rsvp interface all
set protocols rsvp interface fxp0.0 disable
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocols isis interface all node-link-protection
set protocols isis interface all level 2metric 10
set protocols isis interface all level 1 disable
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 level 2metric 0
set protocols ldp deaggregate
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set policy-options policy-statement ecmp term 1 then load-balance per-packet
set routing-options forwarding-table export ecmp

Device P2 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.10/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.13/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.4.4/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0000.0404.00
set protocols rsvp interface all
set protocols rsvp interface fxp0.0 disable
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocols isis interface all node-link-protection
set protocols isis interface all level 2metric 10
set protocols isis interface all level 1 disable
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 level 2metric 0
set protocols ldp deaggregate
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set policy-options policy-statement ecmp term 1 then load-balance per-packet
set routing-options forwarding-table export ecmp

Device P3 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.22/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.26/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
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set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.30/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.7.7/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0000.0707.00
set protocols rsvp interface all
set protocols rsvp interface fxp0.0 disable
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocols isis interface all node-link-protection
set protocols isis interface all level 2metric 10
set protocols isis interface all level 1 disable
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 level 2metric 0
set protocols ldp deaggregate
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set policy-options policy-statement ecmp term 1 then load-balance per-packet
set routing-options forwarding-table export ecmp

Device PE2 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.14/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.17/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.29/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.5.5/32
set interfaces lo0 unit 0 family iso address 49.0001.0010.0000.0505.00
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface fe-1/2/2.0
set protocols rsvp interface lo0.0
set protocols rsvp interface fxp0.0 disable
set protocolsmpls interface fe-1/2/0.0
set protocolsmpls interface fe-1/2/2.0
set protocolsmpls interface lo0.0
set protocolsmpls interface fxp0.0 disable
set protocols bgp group l3vpn type internal
set protocols bgp group l3vpn local-address 10.255.5.5
set protocols bgp group l3vpn family inet-vpn unicast
set protocols bgp group l3vpn peer-as 65534
set protocols bgp group l3vpn local-as 65534
set protocols bgp group l3vpn neighbor 10.255.2.2
set protocols isis spf-options delay 1000
set protocols isis interface all node-link-protection
set protocols isis interface all level 2metric 10
set protocols isis interface all level 1 disable
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 level 2metric 0
set protocols ldp deaggregate
set protocols ldp interface fe-1/2/0.0
set protocols ldp interface fe-1/2/2.0
set protocols ldp interface fxp0.0 disable
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set protocols ldp interface lo0.0
set policy-options policy-statement ecmp term 1 then load-balance per-packet
set routing-instances VPN-A instance-type vrf
set routing-instances VPN-A interface fe-1/2/1.0
set routing-instances VPN-A route-distinguisher 65534:1234
set routing-instances VPN-A vrf-target target:65534:1234
set routing-instancesVPN-A routing-optionsstatic route 10.255.1.1/32next-hop 10.0.0.18
set routing-options autonomous-system 65534
set routing-options forwarding-table export ecmp

Device CE2 set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.18/30
set interfaces lo0 unit 0 family inet address 10.255.6.6/32

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure multi-level IS-IS:

1. Configure the interfaces.

Enable IS-IS and MPLS.

[edit interfaces]
user@P1# set fe-1/2/0 unit 0 family inet address 10.0.0.6/30
user@P1# set fe-1/2/0 unit 0 family iso
user@P1# set fe-1/2/0 unit 0 family mpls
user@P1# set fe-1/2/1 unit 0 family inet address 10.0.0.9/30
user@P1# set fe-1/2/1 unit 0 family iso
user@P1# set fe-1/2/1 unit 0 family mpls
user@P1# set fe-1/2/2 unit 0 family inet address 10.0.0.25/30
user@P1# set fe-1/2/2 unit 0 family iso
user@P1# set fe-1/2/2 unit 0 family mpls
user@P1# set lo0 unit 0 family inet address 10.255.3.3/32
user@P1# set lo0 unit 0 family iso address 49.0001.0010.0000.0303.00

2. Configure the IS-IS interfaces for Level 2.

[edit protocols]
user@P1# set isis interface all level 2metric 10
user@P1# set isis interface all level 1 disable
user@P1# set isis interface fxp0.0 disable
user@P1# set isis interface lo0.0 level 2metric 0

3. Enable IS-ISnode-linkprotection,whichalsoautomaticallyextendsbackupcoverage

to all LDP LSPs.

[edit protocols]
user@P1# set isis interface all node-link-protection

4. (Optional) Configure a 1000-millisecond time interval between the detection of a

topology change and when the SPF algorithm runs.

[edit protocols]
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user@P1# set isis spf-options delay 1000

5. Configure MPLS to use both RSVP and LDP label-switched paths (LSPs).

[edit protocols]
user@P1# setmpls interface all
user@P1# setmpls interface fxp0.0 disable
user@P1# set rsvp interface all
user@P1# set rsvp interface fxp0.0 disable
user@P1# set ldp interface all
user@P1# set ldp interface fxp0.0 disable

6. (Optional) For LDP, enable forwarding equivalence class (FEC) deaggregation,

which results in faster global convergence.

[edit protocols]
user@P1# set ldp deaggregate

7. To enable Packet Forwarding Engine local repair, establish a policy that forces the

routing protocol process to install all the next hops for a given route.

This policy ensures that the backup route is installed in the forwarding table used

by the Packet Forwarding Engine to forward traffic to a given destination.

[edit policy-options policy-statement ecmp term 1]
user@P1# set then load-balance per-packet

8. Apply thepolicy to the forwarding tableof the local routerwith theexport statement.

[edit routing-options forwarding-table]
user@P1# set export ecmp

Results From configuration mode, confirm your configuration by entering the show interfaces,

showprotocols, showpolicy-options, and show routing-options commands. If the output

does not display the intended configuration, repeat the instructions in this example to

correct the configuration.

user@P1# show interfaces
fe-1/2/0 {
unit 0 {
family inet {
address 10.0.0.6/30;

}
family iso;
family mpls;

}
}
fe-1/2/1 {
unit 0 {
family inet {
address 10.0.0.9/30;

}
family iso;
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family mpls;
}

}
fe-1/2/2 {
unit 0 {
family inet {
address 10.0.0.25/30;

}
family iso;
family mpls;

}
}
lo0 {
unit 0 {
family inet {
address 10.255.3.3/32;

}
family iso {
address 49.0001.0010.0000.0303.00;

}
}

}

user@P1# show protocols
rsvp {
interface all;
interface fxp0.0 {
disable;

}
}
mpls {
interface all;
interface fxp0.0 {
disable;

}
}
isis {
spf-options delay 1000;
interface all {
node-link-protection;
level 2 metric 10;
level 1 disable;

}
interface fxp0.0 {
disable;

}
interface lo0.0 {
level 2 metric 0;

}
}
ldp {
deaggregate;
interface all;
interface fxp0.0 {
disable;

}
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}

user@P1# show policy-options
policy-statement ecmp {
term 1 {
then {
load-balance per-packet;

}
}

}

user@P1# show routing-options
forwarding-table {
export ecmp;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Checking the MPLS LSP Backup Path on page 189

• CheckingWhichNext-HopNeighborsAreDesignatedasBackupPaths to theDestination

Node on page 189

• Checking the Backup Coverage on page 191

• Checking the Type of Protection Configured on page 191

Checking theMPLS LSP Backup Path

Purpose Display information about the MPLS label-switched-paths (LSPs) designated as the

backup route for the IS-IS routes.

Action On Device PE1, from operational mode, enter the show isis backup label-switched-path

command.

user@PE1> show isis backup label-switched-path
Backup MPLS LSPs:
to-p2, Egress: 10.255.4.4, Status: up, Last change: 01:17:45
  TE-metric: 19, Metric: 0, Refcount: 1

Meaning The output shows that the backup path is up and operational.

CheckingWhich Next-Hop Neighbors Are Designated as Backup Paths to the
Destination Node

Purpose Display SPF calculations for each neighbor for a given destination.
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Action On Device PE1, from operational mode, enter the show isis backup spf results command.

user@PE1> show isis backup spf results

 IS-IS level 1 SPF results:
  0 nodes

 IS-IS level 2 SPF results:
PE2.00
  Primary next-hop: fe-1/2/2.0, IPV4, P3, SNPA:  0:5:85:8f:c8:bd
    Root: P2, Root Metric: 20, Metric: 10, Root Preference: 0x0
      track-item: P2.00-00
      Eligible, Backup next-hop: fe-1/2/1.0, LSP, to-p2
    Root: P3, Root Metric: 10, Metric: 10, Root Preference: 0x0
      Not eligible, Reason: Interface is already covered 
    Root: P1, Root Metric: 10, Metric: 20, Root Preference: 0x0
      track-item: P3.00-00
      Not eligible, Reason: Interface is already covered 
P2.00
  Primary next-hop: fe-1/2/1.0, IPV4, P1, SNPA:  0:5:85:8f:c8:bd
    Root: P2, Root Metric: 20, Metric: 0, Root Preference: 0x0
      track-item: P2.00-00
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: P1, Root Metric: 10, Metric: 10, Root Preference: 0x0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: P3, Root Metric: 10, Metric: 20, Root Preference: 0x0
      track-item: P1.00-00
      Not eligible, Reason: Primary next-hop node fate sharing 
P3.00
  Primary next-hop: fe-1/2/2.0, IPV4, P3, SNPA:  0:5:85:8f:c8:bd
    Root: P2, Root Metric: 20, Metric: 20, Root Preference: 0x0
      track-item: P3.00-00
      track-item: P2.00-00
      track-item: P1.00-00
      Eligible, Backup next-hop: fe-1/2/1.0, LSP, to-p2
    Root: P3, Root Metric: 10, Metric: 0, Root Preference: 0x0
      Not eligible, Reason: Interface is already covered 
    Root: P1, Root Metric: 10, Metric: 10, Root Preference: 0x0
      track-item: P3.00-00
      Not eligible, Reason: Interface is already covered 
P1.00
  Primary next-hop: fe-1/2/1.0, IPV4, P1, SNPA:  0:5:85:8f:c8:bd
    Root: P2, Root Metric: 20, Metric: 10, Root Preference: 0x0
      track-item: P2.00-00
      track-item: P1.00-00
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: P1, Root Metric: 10, Metric: 0, Root Preference: 0x0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: P3, Root Metric: 10, Metric: 10, Root Preference: 0x0
      track-item: P1.00-00
      Eligible, Backup next-hop: fe-1/2/2.0, IPV4, P3, SNPA:  0:5:85:8f:c8:bd
  4 nodes

Meaning The output indicates whether a specific interface or node has been designated as a

backup path and why.
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Checking the Backup Coverage

Purpose Check the percentage of protected nodes and prefixes.

Action From operational mode, enter the show isis backup coverage command.

user@PE1> show isis backup coverage
Backup Coverage:
Topology        Level   Node    IPv4    IPv6    CLNS
IPV4 Unicast        1   0.00%   0.00%   0.00%   0.00%
IPV4 Unicast        2  75.00%  87.50%   0.00%   0.00%

user@P1> show isis backup coverage
Backup Coverage:
Topology        Level   Node    IPv4    IPv6    CLNS
IPV4 Unicast        1   0.00%   0.00%   0.00%   0.00%
IPV4 Unicast        2  75.00%  71.43%   0.00%   0.00%

user@P2> show isis backup coverage
Backup Coverage:
Topology        Level   Node    IPv4    IPv6    CLNS
IPV4 Unicast        1   0.00%   0.00%   0.00%   0.00%
IPV4 Unicast        2  50.00%  37.50%   0.00%   0.00%

user@P3> show isis backup coverage
Backup Coverage:
Topology        Level   Node    IPv4    IPv6    CLNS
IPV4 Unicast        1   0.00%   0.00%   0.00%   0.00%
IPV4 Unicast        2  75.00%  71.43%   0.00%   0.00%

user@PE2> show isis backup coverage
Backup Coverage:
Topology        Level   Node    IPv4    IPv6    CLNS
IPV4 Unicast        1   0.00%   0.00%   0.00%   0.00%
IPV4 Unicast        2  50.00%  37.50%   0.00%   0.00%

Meaning The level of backup coverage available through IS-IS routes depends on the actual

network topology and is typically less than 100 percent for all destinations on any given

routing device. You can extend backup coverage to include RSVP LSPs.

Checking the Type of Protection Configured

Purpose On all nodes in the IS-IS domain, check the type and percentage of protected nodes and

prefixes.

Action From operational mode, enter the show isis interface detail command.

user@PE1> show isis interface detail

IS-IS interface database:
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lo0.0
  Index: 76, State: 0x6, Circuit id: 0x1, Circuit type: 0
  LSP interval: 100 ms, CSNP interval: disabled
  Adjacency advertisement: Advertise
  Level Adjacencies Priority Metric Hello (s) Hold (s) Designated Router
    1             0       64      0 Passive
    2             0       64      0 Passive
fe-1/2/2.0
  Index: 79, State: 0x6, Circuit id: 0x1, Circuit type: 2
  LSP interval: 100 ms, CSNP interval: 10 s
  Adjacency advertisement: Advertise
Protection Type: Node Link

  Level Adjacencies Priority Metric Hello (s) Hold (s) Designated Router
    2             1       64     10     9.000       27 P3.03 (not us)
fe-1/2/1.0
  Index: 77, State: 0x6, Circuit id: 0x1, Circuit type: 2
  LSP interval: 100 ms, CSNP interval: 10 s
  Adjacency advertisement: Advertise
Protection Type: Node Link

  Level Adjacencies Priority Metric Hello (s) Hold (s) Designated Router
    2             1       64     10     9.000       27 P1.02 (not us)

Meaning The output shows that node-link protection is configured on the interfaces.

Related
Documentation

Understanding Loop-Free Alternate Routes for IS-IS on page 177•

Understanding Remote LFA over LDP Tunnels in IS-IS Networks

In an IS-IS network, a loop free alternate (LFA) is a directly connected neighbor that

providesprecomputedbackuppaths to thedestinations reachable through theprotected

link on the point of local repair (PLR). A remote LFA is not directly connected to the PLR

and provides precomputed backup paths using dynamically created LDP tunnels to the

remote LFA node. The PLR uses this remote LFA backup pathwhen the primary link fails.

The primary goal of the remote LFA is to increase backup coverage for the IS-IS networks

and provide protection for Layer 1 metro-rings.

LFAs do not provide full backup coverage for IS-IS networks. This is a major setback for

metro Ethernet networks that are often shaped as ring topologies. To overcome this

setback, Resource Reservation Protocol - Traffic Engineering (RSVP-TE) backup tunnels

are commonly used to extend the backup coverage. However, a majority of network

providers have already implemented LDP as theMPLS tunnel setup protocol and do not

want to implement theRSVP-TEprotocolmerely forbackupcoverage. LDPautomatically

brings up transport tunnels to all potential destinations in an IS-IS network and hence is

the preferred protocol. The existing LDP implemented for the MPLS tunnel setup can be

reused for protection of IS-IS networks and subsequent LDP destinations, thereby

eliminating the need for RSVP-TE backup tunnels for backup coverage.

To calculate the remote LFA backup path, the IS-IS protocol determines the remote LFA

node in the following manner:
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1. Calculates the reverse shortest path first fromtheadjacent router across theprotected

link of a PLR. The reverse shortest path first uses the incoming link metric instead of

the outgoing link metric to reach a neighboring node.

The result is a set of links and nodes, which is the shortest path from each leaf node

to the root node.

2. Calculates the shortest path first (SPF) on the remaining adjacent routers to find the

list of nodes that can be reached without traversing the link being protected.

The result is another set of links and nodes on the shortest path from the root node

to all leaf nodes.

3. Determines the common nodes from the above results, These nodes are the remote

LFAs.

IS-IS listens to the advertised labels for the LDP routes. For each advertised LDP route,

IS-IS checks whether it contains an LDP supplied next hop. If the corresponding IS-IS

route does have a backup next hop, then IS-IS runs the backup policy and adds an

additional tracking route with the corresponding LDP label-switched path next hop as

the backup next hop. If there are no backup next hops, LDP builds a dynamic LDP tunnel

to the remote LFA, and LDP establishes a targeted adjacency between the remote LFA

node and the PLR node. This backup route has two LDP labels. The top label is the IS-IS

route,which denotes the backuppath from thePLR to the remote LFA route. The bottom

label is theLDPMPLS label-switchedpath thatdenotes the route for reaching theultimate

destination from the remote LFA.When an LDP session goes down and a remote tunnel

is no longer available, IS-IS changes all the routes that have been using this backup LDP

tunnel.

NOTE: Currently, Junos OS supports only IPv4 transport LSPs. If you need to
reuse IPv4 transport LSPs for IPv6 IGP networks, add an IPv6 explicit NULL
label to the label stack of the tracking route. The system automatically
converts the IPv4 LSP to an IPv6 LSP.

LDPmight be vulnerable by an automatically targeted adjacency, and these threats can

bemitigated using all or some of the following mechanisms:

• Remote LFAs that are several hops away use extended hello messages to indicate

willingness to establish a targeted LDP session. A remote LFA can reduce the threat

of spoofed extended hellos by filtering them and accepting only those originating at

sources permitted by an access or filter list.

• There is a need to authenticate with TCP-MD5 all auto-targeted LDP sessions in the

given IGP/LDP domain using apply groups or LDP global-level authentication.

• As an added security measure, the repair or remote tunnel endpoint routers should be

assigned from a set of addresses that are not reachable from outside of the routing

domain.
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Related
Documentation

auto-targeted-session•

• no-eligible-remote-backup on page 476

• remote-backup-calculation on page 499

• Configuring Remote LFA Backup over LDP Tunnels in an IS-IS Network on page 194

• Example: Configuring Remote LFA over LDP Tunnels in IS-IS Networks on page 195

Configuring Remote LFA Backup over LDP Tunnels in an IS-IS Network

Starting in Junos OS Release 14.2, the primary goal of a remote loop-free alternate (LFA)

is to increasebackup coverage for IS-IS routes andprovideprotection especially for Layer

1 metro-rings. The existing LDP implemented for the MPLS tunnel setup can be reused

for protection of IS-IS networks and subsequent LDP destinations. The IS-IS protocol

creates adynamic LDP tunnel to reach the remote LFAnode from thepoint of local repair

(PLR). The PLR uses this remote LFA backup path when the primary link fails.

Before you configure remote LFA over LDP tunnels in an IS-IS network, youmust do the

following:

1. Enable LDP on the loopback interface.

Configure a loopback interfacebecauseanLDP targetedadjacency cannot be formed

without a loopback interface. LDP targeted adjacency is essential for determining

remote LFA backup paths.

2. Make sure that remote LFA allows asymmetric remote neighbor discovery—that is, it

must send periodic targeted hello messages to the router that initiated the remote

neighbor for LDP auto-targeted adjacency.

3. Configure link protection or node-link protection on the PLR.

To configure remote LFA backup over LDP tunnels in an IS-IS network:

1. Enable remote LFA backup to determine the backup next hop using dynamic LDP

label-switched path.

[edit protocols isis backup-spf-options]
user@host# set remote-backup-calculation

2. (Optional) Include the node-link-degradation statement even if node-link protection

is not configured for a given interface.

The device uses the configured link protection LFA as the backup for the primary link.

[edit protocols isis backup-spf-options]
user@host# set node-link-degradation
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3. Enable automatically targeted LDP sessions using the loopback addresses between

the PLR and the remote LFA node.

[edit protocols ldp]
user@host# set auto-targeted-session

4. Specify a time interval for which the targeted LDP sessions are kept up even after the

remote LFA node goes down.

[edit protocols ldp auto-targeted-session]
user@host# set teardown-delay seconds

For example, to set a teardown delay value of 60 seconds:

[edit protocols ldp auto-targeted-session]
user@host# set teardown-delay 60

5. Specify the maximum number of automatically targeted LDP sessions to optimize

memory usage.

[edit protocols ldp auto-targeted-session]
user@host# setmaximum-sessions number of sessions

For example, to set a maximum sessions allowed to 20:

[edit protocols ldp auto-targeted-session]
user@host# setmaximum-sessions 20

Release History Table DescriptionRelease

Starting in Junos OS Release 14.2, the primary goal of a remote loop-free
alternate (LFA) is to increase backup coverage for IS-IS routes and provide
protection especially for Layer 1 metro-rings.

14.2

Related
Documentation

auto-targeted-session•

• remote-backup-calculation on page 499

• no-eligible-remote-backup on page 476

• Example: Configuring Remote LFA over LDP Tunnels in IS-IS Networks on page 195

• Understanding Remote LFA over LDP Tunnels in IS-IS Networks on page 192

Example: Configuring Remote LFA over LDP Tunnels in IS-IS Networks

This example shows how to configure remote LFA for LDP tunnels in an IS-IS network

for extending backup protection.

• Requirements on page 196

• Overview on page 196
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• Configuration on page 197

• Verification on page 204

Requirements

This example uses the following hardware and software components:

• SixMXSeries routerswith IS-ISprotocol andLDPenabledon theconnected interfaces.

• Junos OS Release 14.2 or later running on all devices.

Before you configure remote LFA over LDP tunnels in IS-IS networks, make sure of the

following:

• LDP is enabled on the loopback interface. Without a loopback interface, LDP targeted

adjacency cannot be formed. Remote LFA cannot be configuredwithout LDP targeted

adjacency.

• Remote LFAmust allow asymmetric remote neighbor discovery, that is, it must send

periodic targeted hellos to the router that initiated the remote neighbor for LDP auto

targeted adjacency.

• Link protection or node-link protection must be configured on the point of local repair

(PLR).

Overview

The example includes six routers in a ring topology. Configure the IS-IS protocol on the

directly connected interfaces. Device R1 is the PLR. This example verifies that Junos OS

updates the routing table of Device R1 with LDP next-hop routes as the backup route.

Topology

Figure 21 on page 197 shows the topology used in this example.
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Figure 21: Configuring Remote LFA over LDP Tunnels in IS-IS Networks

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,
and then enter commit from configuration mode.

Router R1 set interfaces ge-1/0/0 unit 1 description R1->R2
set interfaces ge-1/0/0 unit 1 family inet address 1.1.1.1/24
set interfaces ge-1/0/0 unit 1 family iso
set interfaces ge-1/0/0 unit 1 family mpls
set interfaces ge-1/5/0 unit 12 description R1->R6
set interfaces ge-1/5/0 unit 12 family inet address 1.1.6.12/24
set interfaces ge-1/5/0 unit 12 family iso
set interfaces ge-1/5/0 unit 12 family mpls
set interfaces lo0 unit 10 family inet address 10.255.102.128/32
set interfaces lo0 unit 10 family iso address 49.0001.1720.1600.1010.00
set protocols isis interface ge-1/0/0.1
set protocols isis interface ge-1/5/0.12 link-protection
set protocols isis interface lo0.12 passive
set protocols isis interface all level 2metric 10
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set protocols isis interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocols isis interface all node-link-protection
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options node-link-degradation
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set protocols ldp auto-targeted-session
set protocols ldp auto-targeted-session teardown-delay 60
set protocols ldp auto-targeted-sessionmaximum-sessions 20
set protocols ldp deaggregate
set policy-options policy-statement ecmp term 1 then load-balance per-packet
set routing-options forwarding-table export ecmp

Router R2 set interfaces ge-1/0/1 unit 2 description R2>R1
set interfaces ge-1/0/1 unit 2 family inet address 1.1.1.2/24
set interfaces ge-1/0/1 unit 2 family iso
set interfaces ge-1/0/1 unit 2 family mpls
set interfaces ge-1/1/0 unit 3 description R2->R3
set interfaces ge-1/1/0 unit 3 family inet address 1.1.2.3/24
set interfaces ge-1/1/0 unit 3 family iso
set interfaces ge-1/1/0 unit 3 family mpls
set interfaces lo0 unit 3 family inet address 10.255.102.178/32
set interfaces lo0 unit 3 family iso address 49.0001.1720.1600.1030.00
set protocols isis interface ge-1/0/1.2
set protocols isis interface ge-1/1/0.3
set protocols isis interface lo0.3 passive
set protocols isis interface all level 2metric 10
set protocols isis interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set protocols ldp auto-targeted-session
set protocols ldp auto-targeted-session teardown-delay 60
set protocols ldp auto-targeted-sessionmaximum-sessions 20
set protocols ldp deaggregate

Router R3 set interfaces ge-1/1/1 unit 4 description R3->R2
set interfaces ge-1/1/1 unit 4 family inet address 1.1.2.4/24
set interfaces ge-1/1/1 unit 4 family iso
set interfaces ge-1/1/1 unit 4 family mpls
set interfaces ge-1/2/0 unit 5 description R3->R4
set interfaces ge-1/2/0 unit 5 family inet address 1.1.3.5/24
set interfaces ge-1/2/0 unit 5 family iso
set interfaces ge-1/2/0 unit 5 family mpls
set interfaces lo0 unit 5 family inet address 10.255.102.146/32
set interfaces lo0 unit 5 family iso address 49.0001.1720.1600.1050.00
set protocols isis interface ge-1/1/1.4
set protocols isis interface ge-1/2/0.5
set protocols isis interface lo0.5 passive
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set protocols isis interface all level 2metric 10
set protocols isis interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set protocols ldp auto-targeted-session
set protocols ldp auto-targeted-session teardown-delay 60
set protocols ldp auto-targeted-sessionmaximum-sessions 20
set protocols ldp deaggregate

Router R4 set interfaces ge-1/2/1 unit 6 description R4->R3
set interfaces ge-1/2/1 unit 6 family inet address 1.1.3.6/24
set interfaces ge-1/2/1 unit 6 family iso
set interfaces ge-1/2/1 unit 6 family mpls
set interfaces ge-1/3/0 unit 7 description R4->R5
set interfaces ge-1/3/0 unit 7 family inet address 1.1.4.7/24
set interfaces ge-1/3/0 unit 7 family iso
set interfaces ge-1/3/0 unit 7 family mpls
set interfaces lo0 unit 7 family inet address 10.255.102.156/32
set interfaces lo0 unit 7 family iso address 49.0001.1720.1600.1070.00
set protocols isis interface ge-1/2/1.6
set protocols isis interface ge-1/3/0.7
set protocols isis interface lo0.7 passive
set protocols isis interface all level 2metric 10
set protocols isis interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set protocols ldp auto-targeted-session
set protocols ldp auto-targeted-session teardown-delay 60
set protocols ldp auto-targeted-sessionmaximum-sessions 20
set protocols ldp deaggregate

Router R5 set interfaces ge-1/3/1 unit 8 description R5->R4
set interfaces ge-1/3/1 unit 8 family inet address 1.1.4.8/24
set interfaces ge-1/3/1 unit 8 family iso
set interfaces ge-1/3/1 unit 8 family mpls
set interfaces ge-1/4/0 unit 9 description R5->R6
set interfaces ge-1/4/0 unit 9 family inet address 1.1.5.9/24
set interfaces ge-1/4/0 unit 9 family iso
set interfaces ge-1/4/0 unit 9 family mpls
set interfaces lo0 unit 90 family inet address 10.255.102.166/32
set interfaces lo0 unit 90 family iso address 49.0001.1720.1600.1090.00
set protocols isis interface ge-1/3/1.8
set protocols isis interface ge-1/4/0.9
set protocols isis interface lo0.9 passive
set protocols isis interface all level 2metric 10
set protocols isis interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocolsmpls interface all
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set protocolsmpls interface fxp0.0 disable
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set ldp auto-targeted-session
set ldp auto-targeted-session teardown-delay 60
set ldp auto-targeted-sessionmaximum-sessions 20
set protocols ldp deaggregate

Router R6 set interfaces ge-1/4/1 unit 10 description R6->R5
set interfaces ge-1/4/1 unit 10 family inet address 1.1.5.10/24
set interfaces ge-1/4/1 unit 10 family iso
set interfaces ge-1/4/1 unit 10 family mpls
set interfaces ge-1/5/0 unit 11 description R6->R1
set interfaces ge-1/5/0 unit 11 family inet address 1.1.6.11/24
set interfaces ge-1/5/0 unit 11 family iso
set interfaces lo0 unit 110 family inet address 10.255.102.136/32
set interfaces ge-1/5/0 unit 11 family mpls
set interfaces lo0 unit 110 family iso address 49.0001.1720.1600.1110.00
set protocols isis interface ge-1/4/1.10
set protocols isis interface ge-1/5/0.11
set protocols isis interface lo0.11 passive
set protocols isis interface all level 2metric 10
set protocols isis interface fxp0.0 disable
set protocols isis spf-options delay 1000
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable
set protocols ldp auto-targeted-session teardown-delay 60
set protocols ldp auto-targeted-sessionmaximum-sessions 20
set protocols ldp deaggregate

Configuring Device R1

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

NOTE: Repeat this procedure exceptStep4and5 for every JuniperNetworks
router in the IGP domain, modifying the appropriate interface names,
addresses, and any other parameters.

To configure Device R1:

1. Configure the interfaces.

[edit interfaces]
user@R1# set ge-1/0/0 unit 1 description R1->R2
user@R1# set ge-1/0/0 unit 1 family inet address 1.1.1.1/24
user@R1# set ge-1/0/0 unit 1 family iso
user@R1# set ge-1/0/0 unit 1 family mpls
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user@R1# set ge-1/5/0 unit 12 description R1->R6
user@R1# set ge-1/5/0 unit 12 family inet address 1.1.6.12/24
user@R1# set ge-1/5/0 unit 12 family iso
user@R1# set ge-1/5/0 unit 12 family mpls

2. Assign a loopback address to the device.

[edit interfaces lo0 unit 10]
user@R1# set family inet address 10.255.102.128/32
user@R1# set family iso address 49.0001.1720.1600.1010.00

3. Configure the IS-IS interface for level 2 and themetric value on all the interfaces,

and enable link protection on the protected interface.

[edit protocols isis]
user@R1# set interface all level 2metric 10
user@R1# set interface lo0.12 passive
user@R1# set interface fxp0.0 disable
user@R1# set interface ge-1/0/0.1
user@R1# set interface ge-1/5/0.12 link-protection

4. Enable IS-ISnode-linkprotection,whichalsoautomaticallyextendsbackupcoverage

to all LDP label-switched paths.

[edit protocols isis]
user@R1# set spf-options delay 1000
user@R1# set interface all node-link-protection

5. Enable remote LFA backup which calculates the backup next hop using dynamic

LDP label-switched path.

(Optional) When you include the node link degradation statement even if node

protection LFA is not configured for a given destination, the device uses the

configured link protection LFA as the backup for the primary link.

[edit protocols isis]
user@R1# set backup-spf-options remote-backup-calculation
user@R1# set backup-spf-options node-link-degradation

6. Configure MPLS to use LDP label-switched paths for all interfaces on the device.

[edit protocols]
user@R1# setmpls interface all
user@R1# setmpls interface fxp0.0 disable
user@R1# set ldp interface all
user@R1# set ldp interface fxp0.0 disable

7. Specify a time interval for which the targeted LDP sessions are kept up when the

remote LFA goes down, and specify amaximumnumber of automatically, targeted

LDP sessions to optimize the use of memory.

[edit protocols ldp]
user@R1# set auto-targeted-session
user@R1# set auto-targeted-session teardown-delay 60
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user@R1# set auto-targeted-sessionmaximum-sessions 20

8. (Optional)Enable forwardingequivalenceclass (FEC)deaggregation,which results

in faster global convergence.

[edit protocols ldp]
user@R1# set deaggregate

9. To enable Packet Forwarding Engine local repair, establish a policy that forces the

routing protocol process to install all the next hops for a given route.

This policy ensures that the backup route is installed in the forwarding table used

by the Packet Forwarding Engine to forward traffic to a given destination.

[edit policy-options]
user@R1# set policy-options policy-statement ecmp term 1
user@R1# set then load-balance per-packet

10. Apply thepolicy to the forwarding tableof the local routerwith theexport statement.

[edit routing-options forwarding-table]
user@R1# set export ecmp

Results

From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, show policy-options, and show routing-options commands. If the
outputdoesnotdisplay the intendedconfiguration, repeat the instructions in this example
to correct the configuration.

user@R1# show interfaces
ge-1/0/0 {
unit 1 {
description R1->R2;
family inet {
address 1.1.1.1/24;

}
family iso;
family mpls;

}
}
ge-1/5/0 {
unit 12 {
description R1->R6;
family inet {
address 1.1.6.12/24;

}
family iso;
family mpls;

}
}
lo0 {
unit 10 {
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family inet {
address 10.255.102.128/32;

}
family iso {
address 49.0001.1720.1600.1010.00;

}
}

}

user@R1# show protocols
mpls {
interface all;
interface fxp0.0 {
disable;

}
}
isis {
spf-options delay 1000;
backup-spf-options {
remote-backup-calculation;
node-link-degradation;

}
interface ge-1/0/0.1;
interface ge-1/5/0.12; {
link-protection;

}
interface all {
node-link-protection;
level 2 metric 10;

}
interface fxp0.0 {
disable;

}
interface lo0.12 {
passive;

}
}
ldp {
auto-targeted-session {
teardown-delay 60;
maximum-sessions 20;

}
deaggregate;
interface all;
interface fxp0.0 {
disable;

}
}

user@R1# show policy-options
policy-options {
policy-statement ecmp {
term 1 {
then {
load-balance per-packet;

}
}
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}
}

user@R1# show routing-options
forwarding-table {
export ecmp;

}

If you are done configuring the device, enter commit from the configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying the Routes on page 204

• Verifying the IS-IS Routes on page 205

• Verifying the LDP Routes on page 206

• Verifying the Designated Backup Path Node on page 206

Verifying the Routes

Purpose Verify that the expected routes are learned.

Action OnDeviceR1, fromoperationalmode, run the showroute command todisplay the routes
in the routing table.

user@R1> show route 1.1.4/24

 inet.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.4.0/24         *[IS-IS/15] 11:37:58, metric 30
                    > to 1.1.6.11 via ge-1/5/0
                      to 1.1.1.2 via ge-1/0/0, Push 299824

user@R1> show route 1.1.4/24 detail

inet.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
1.1.4.0/24 (1 entry, 1 announced)
State: <FlashAll> 
*IS-IS  Preference: 15                 
    Level: 1                 
    Next hop type: Router, Next hop index: 262154                 
    Address: 0x98047cc                 
    Next-hop reference count: 8                 
    Next hop: 1.1.6.11 via ge-1/5/0 weight 0x1, selected                 
    Session Id: 0x14b                 
    Next hop: 1.1.1.2 via ge-1/0/0 weight 0x101 uflags Remote neighbor path     

    Label operation: Push 299824                 
    Label TTL action: prop-ttl                 
    Load balance label: Label 299824: None;                  
    Session Id: 0x142                 
    State:<Active Int>             
    Age: 11:38:00   
    Metric: 30                  
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    Validation State: unverified                  
    Task: IS-IS                 
    Announcement bits (3): 0-LDP 1-IS-IS 3-KRT                  
    AS path: I 

Meaning The output shows all the routes in the routing table of Device R1.

Verifying the IS-IS Routes

Purpose Display all the LDP backup routes in the IS-IS routing table of Device R1.

Action On Device R1, from operational mode, run the show isis route command to display the
routes in the IS-IS routing table.

user@R1> show isis route
 IS-IS routing table             Current version: L1: 558 L2: 564
IPv4/IPv6 Routes
----------------
Prefix             L Version   Metric Type Interface       NH   Via             
    Backup Score
1.1.2.0/24         1     558       20 int  lt-1/2/0.1      IPV4 tp3-R2          

1.1.3.0/24         1     558       30 int  lt-1/2/0.1      IPV4 tp3-R2          

1.1.4.0/24         1     558       30 int  lt-1/2/0.12     IPV4 tp3-R6          

                                           lt-1/2/0.1      LSP  
LDP->tp3-R4(10.255.102.156)
1.1.5.0/24         1     558       20 int  lt-1/2/0.12     IPV4 tp3-R6          

                                           lt-1/2/0.1      LSP  
LDP->tp3-R4(10.255.102.156)
10.255.102.136/32  1     558       10 int  lt-1/2/0.12     IPV4 tp3-R6          

                                           lt-1/2/0.1      LSP  
LDP->tp3-R4(10.255.102.156)
10.255.102.146/32  1     558       20 int  lt-1/2/0.1      IPV4 tp3-R2          

10.255.102.156/32  1     558       30 int  lt-1/2/0.1      IPV4 tp3-R2          

                                           lt-1/2/0.12     IPV4 tp3-R6          

10.255.102.166/32  1     558       20 int  lt-1/2/0.12     IPV4 tp3-R6          

                                           lt-1/2/0.1      LSP  
LDP->tp3-R4(10.255.102.156)
10.255.102.178/32  1     558       10 int  lt-1/2/0.1      IPV4 tp3-R2          

Meaning The output shows all the LDP backup routes in the IS-IS routing table of Device R1.

205Copyright © 2017, Juniper Networks, Inc.

Chapter 8: Configuring IS-IS Link and Node Link Protection



Verifying the LDP Routes

Purpose Verify the automatically targeted LDP routes.

Action From operational mode, enter the show ldp session auto-targeted detail command.

user@R1> show ldp session auto-targeted detail

Address: 10.255.102.156, State: Operational, Connection: Open, Hold time: 21
  Session ID: 10.255.102.128:0--10.255.102.156:0
  Next keepalive in 1 seconds
  Passive, Maximum PDU: 4096, Hold time: 30, Neighbor count: 1
  Neighbor types: auto-targeted
  Keepalive interval: 10, Connect retry interval: 1
  Local address: 10.255.102.128, Remote address: 10.255.102.156
  Up for 11:38:23
  Capabilities advertised: none
  Capabilities received: none
  Protection: disabled
  Session flags: none
  Local - Restart: disabled, Helper mode: enabled
  Remote - Restart: disabled, Helper mode: enabled
  Local maximum neighbor reconnect time: 120000 msec
  Local maximum neighbor recovery time: 240000 msec
  Local Label Advertisement mode: Downstream unsolicited
  Remote Label Advertisement mode: Downstream unsolicited
  Negotiated Label Advertisement mode: Downstream unsolicited
  MTU discovery: disabled
  Nonstop routing state: Not in sync
  Next-hop addresses received:
    1.1.3.6
    1.1.4.7
    10.255.102.156

Meaning The output shows automatically targeted LDP next hops.

Verifying the Designated Backup Path Node

Purpose Display the remote LFA next hop determined for a given destination.

Action From operational mode, enter the show isis backup spf results command.

user@R1> show isis backup spf results R6
 IS-IS level 1 SPF results:
R6.00
  Primary next-hop: ge-1/5/0, IPV4, R6, SNPA:  0:5:85:88:f0:bc
    Root: R6, Root Metric: 10, Metric: 0, Root Preference: 0x0
      Not eligible, IPV4, Reason: Primary next-hop link fate sharing 
    Root: R2, Root Metric: 10, Metric: 20, Root Preference: 0x0
      track-item: R6.00-00
      track-item: R1.00-00
      Not eligible, IPV4, Reason: Path loops 
    Root: R4, Root Metric: 30, Metric: 20, Root Preference: 0x0

Copyright © 2017, Juniper Networks, Inc.206

IS-IS Feature Guide



      track-item: R6.00-00
      track-item: R4.00-00

Eligible, Backup next-hop: ge-1/0/0, LSP, LDP->R4(10.255.102.156), Prefixes: 2
  1 nodes

 IS-IS level 2 SPF results:
R6.00
  Primary next-hop: ge-1/5/0, IPV4, R6, SNPA:  0:5:85:88:f0:bc
    Root: R6, Root Metric: 10, Metric: 0, Root Preference: 0x0
      Not eligible, IPV4, Reason: Primary next-hop link fate sharing 
    Root: R2, Root Metric: 10, Metric: 20, Root Preference: 0x0
      track-item: R6.00-00
      track-item: R1.00-00
      Not eligible, IPV4, Reason: Path loops 
    Root: R4, Root Metric: 30, Metric: 20, Root Preference: 0x0
      track-item: R6.00-00
      track-item: R4.00-00

Eligible, Backup next-hop: ge-1/0/0, LSP, LDP->R4(10.255.102.156), Prefixes: 0
  1 nodes

Meaning The output indicates whether a specific interface or node has been designated as a

remote backup path and why.

Related
Documentation

Understanding Remote LFA over LDP Tunnels in IS-IS Networks on page 192•

• auto-targeted-session

• no-eligible-remote-backup on page 476

• remote-backup-calculation on page 499

UnderstandingWeighted ECMP Traffic Distribution on One-Hop IS-IS Neighbors

In very large networks, distributing equal traffic over multiple paths towards the same

destination does not ensure optimal load balancing. Equal distribution of traffic on

multiple pathsmight result in overloading or underutilizing some links. Therefore, instead

ofdistributing traffic equally overmultiplepaths,weightedequal-costmultipath (ECMP)

routing distributes traffic based on the total available bandwidth for each gateway of a

nexthop.WeightedECMProutingdistributes trafficmoreefficiently thanequaldistribution

of traffic over multiple paths and results in better load balancing.

NOTE: This feature provides weighted ECMP routing to IS-IS neighbors that
are one hop away. JunosOS supports this feature on immediately connected
routers only and does not support weighted ECMP onmultihop routers, that
is, on routers that aremore than one hop away.

Youmust configure per-packet load balancing policy before configuring this
feature.
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When you configure this feature, the IS-IS protocol gets the logical interface bandwidth

information associated with the gateways of ECMP next hop. Bandwidth information is

then pushed to the routing protocol process (rpd), which calculates the balance

coefficients based on the total available bandwidth for each gateway of a next hop and

passes this information to the kernel. The kernel transmits this information to the Packet

Forwarding Engine, which considers the balance values and distributes the traffic

accordingly. Whenever an interface change occurs, route installation is scheduled with

the updated bandwidth value, which the kernel and the Packet Forwarding Engine use

to distribute the traffic.

Starting in Junos OS Release 17.1R1, weighted ECMP feature also supports IS-IS SPRING

based next hop addresses.

NOTE: For logical interfaces, youmust configure interface bandwidth to
distribute traffic across equal cost multipaths based on the underlying
physical interface bandwidth. If you do not configure the logical bandwidth
for each logical interface, Junos OS assumes that the entire bandwidth of
the physical interface is available for each logical interface.

Release History Table DescriptionRelease

Starting in JunosOSRelease 17.1R1,weightedECMP feature also supports
IS-IS SPRING based next hop addresses.

17.1R1

Related
Documentation

multipath on page 464•

• Example:WeightedECMPTrafficDistributiononOne-Hop IS-ISNeighborsonpage208

Example:Weighted ECMP Traffic Distribution on One-Hop IS-IS Neighbors

This example shows how to configure weighted equal cost multipath (ECMP) routing

for distributing traffic to IS-IS neighbors that are one hop away to ensure optimal load

balancing. Weighted ECMP routing distributes traffic unequally over multiple paths for

better load balancing. However, weighted ECMP routing is more efficient than equal

distribution of traffic during per-packet load balancing.

• Requirements on page 208

• Overview on page 209

• Configuration on page 209

• Verification on page 221

Requirements

This example uses the following hardware and software components:

• TwoMX Series routers
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• Junos OS Release 15.1F4 or later

Before you configure weighted ECMP in an IS-IS network, make sure you :

1. Configure IP addresses on the device interfaces.

2. Configure IS-IS.

3. Configure load balancing

4. Configure a per-packet load balancing policy.

Overview

Beginning with Junos OS Release 15.1F4, you can configure the IS-IS protocol to get the

logical interface bandwidth information associated with the gateways of equal-cost

multipath (ECMP)nexthop.Duringper-packet loadbalancing, traffic distribution isbased

on the available bandwidth to facilitate optimal bandwidth usage for incoming traffic

on an ECMPpath of one hop distance. The Packet Forwarding Engine does not distribute

the traffic equally, but considers the balance values and distributes the traffic according

to the bandwidth availability. However, this feature is not available for ECMP paths that

are more than one hop away.

Topology

In Figure 22 on page 209, three aggregated Ethernet bundles ae0, ae1, and ae2 with four

links each, are configured between Router R0 and Router R1. The Packet Forwarding

Engine distributes traffic unequally between the three Ethernet bundleswhen one of the

links goes down, depending on the available bandwidth.

Figure22:WeightedECMPTrafficDistributiononOneHop IS-ISNeighbors

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,
and then enter commit from configuration mode.

Router R0 set interfaces ge-1/1/4 description "LinkID: R0R1-1"
set interfaces ge-0/0/0 description "LinkID: R0R1-2"
set interfaces ge-1/2/1 description "LinkID: R0R1-3"
set interfaces ge-1/2/2 description "LinkID: R0R1-4"
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set interfaces ge-1/2/0 description "LinkID: R0R1-5"
set interfaces ge-1/2/3 description "LinkID: R0R1-6"
set interfaces ge-0/1/6 description "LinkID: R0R1-7"
set interfaces ge-1/1/6 description "LinkID: R0R1-8"
set interfaces ge-1/1/5 description "LinkID: R0R1-9"
set interfaces ge-1/3/3 description "LinkID: R0R1-10"
set interfaces ge-1/2/8 description "LinkID: R0R1-11"
set interfaces ge-0/1/8 description "LinkID: R0R1-12"
set interfaces ge-0/1/7 description "LinkID: R0R1-13"
set interfaces ge-0/0/1 description "LinkID: R0RT0"
set chassis maximum-ecmp 64
set chassis redundancy graceful-switchover
set chassis aggregated-devices ethernet device-count 64
set interfaces ge-0/0/1 unit 0 family inet address 21.1.1.1/24
set interfaces ge-0/0/1 unit 0 family iso
set interfaces ge-1/1/4 gigether-options 802.3ad ae0
set interfaces ge-0/0/0 gigether-options 802.3ad ae0
set interfaces ge-1/2/1 gigether-options 802.3ad ae0
set interfaces ge-1/2/2 gigether-options 802.3ad ae0
set interfaces ge-1/2/0 gigether-options 802.3ad ae1
set interfaces ge-1/2/3 gigether-options 802.3ad ae1
set interfaces ge-0/1/6 gigether-options 802.3ad ae1
set interfaces ge-1/1/6 gigether-options 802.3ad ae1
set interfaces ge-1/1/5 gigether-options 802.3ad ae2
set interfaces ge-1/3/3 gigether-options 802.3ad ae2
set interfaces ge-1/2/8 gigether-options 802.3ad ae2
set interfaces ge-0/1/8 gigether-options 802.3ad ae2
set interfaces ge-0/1/7 unit 0 family inet address 10.3.1.1/24
set interfaces ge-0/1/7 unit 0 family iso
set interfaces ae0 aggregated-ether-optionsminimum-links 1
set interfaces ae0 aggregated-ether-options lacp active
set interfaces ae0 unit 0 family inet address 10.0.1.1/24
set interfaces ae0 unit 0 family iso
set interfaces ae1 vlan-tagging
set interfaces ae1 aggregated-ether-optionsminimum-links 1
set interfaces ae1 aggregated-ether-options lacp active
set interfaces ae1 unit 0 family inet address 10.1.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 1;
set interfaces ae1 unit 1 family inet address 13.1.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 2;
set interfaces ae1 unit 1 family inet address 13.2.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 3;
set interfaces ae1 unit 1 family inet address 13.3.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 4;
set interfaces ae1 unit 1 family inet address 13.4.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 5;
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set interfaces ae1 unit 1 family inet address 13.5.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 6;
set interfaces ae1 unit 1 family inet address 13.6.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 7;
set interfaces ae1 unit 1 family inet address 13.7.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 8;
set interfaces ae1 unit 1 family inet address 13.8.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 9;
set interfaces ae1 unit 1 family inet address 13.9.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae1 unit 1 bandwidth 1g;
set interfaces ae1 unit 1 vlan-id 10;
set interfaces ae1 unit 1 family inet address 13.10.1.1/24
set interfaces ae1 unit 0 family iso
set interfaces ae2 aggregated-ether-optionsminimum-links 2
set interfaces ae2 aggregated-ether-options lacp active
set interfaces ae2 unit 0 family inet address 10.2.1.1/24
set interfaces ae2 unit 0 family iso
set interfaces lo0 unit 0 family iso address 49.0001.0102.5516.3127.00
set routing-options forwarding-table export pplb
set protocols isis interface ge-0/0/1.0
set protocols isis interface ge-0/1/7.0 level 1 metric 20
set protocols isis interface ge-0/1/7.0 level 2metric 20
set protocols isis interface ae0.0 node-link-protection
set protocols isis interface ae1.0
set protocols isis interface ae2.0
set protocols isis interface lo0.0
set policy-options policy-statement pplb then load-balance per-packet
set protocols isis spf-optionsmultipath weighted one-hop

Router R1 set interfaces ge-1/1/4 description "LinkID: R0R1-1"
set interfaces ge-0/0/0 description "LinkID: R0R1-2"
set interfaces ge-1/2/1 description "LinkID: R0R1-3"
set interfaces ge-1/2/2 description "LinkID: R0R1-4"
set interfaces ge-1/2/0 description "LinkID: R0R1-5"
set interfaces ge-1/2/3 description "LinkID: R0R1-6"
set interfaces ge-0/1/6 description "LinkID: R0R1-7"
set interfaces ge-1/1/6 description "LinkID: R0R1-8"
set interfaces ge-1/1/5 description "LinkID: R0R1-9"
set interfaces ge-1/3/3 description "LinkID: R0R1-10"
set interfaces ge-1/2/8 description "LinkID: R0R1-11"
set interfaces ge-0/1/8 description "LinkID: R0R1-12"
set interfaces ge-0/1/7 description "LinkID: R0R1-13"
set interfaces ge-0/1/0 description "LinkID: R1RT0"
set chassis aggregated-devices ethernet device-count 64
set interfaces ge-0/1/0 unit 0 family inet address 22.1.1.1/24
set interfaces ge-0/1/0 unit 0 family iso
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set interfaces ge-1/1/4 gigether-options 802.3ad ae0
set interfaces ge-0/0/0 gigether-options 802.3ad ae0
set interfaces ge-1/2/1 gigether-options 802.3ad ae0
set interfaces ge-1/2/2 gigether-options 802.3ad ae0
set interfaces ge-1/2/0 gigether-options 802.3ad ae1
set interfaces ge-1/2/3 gigether-options 802.3ad ae1
set interfaces ge-0/1/6 gigether-options 802.3ad ae1
set interfaces ge-1/1/6 gigether-options 802.3ad ae1
set interfaces ge-1/1/5 gigether-options 802.3ad ae2
set interfaces ge-1/3/3 gigether-options 802.3ad ae2
set interfaces ge-1/2/8 gigether-options 802.3ad ae2
set interfaces ge-0/1/8 gigether-options 802.3ad ae2
set interfaces ge-0/1/7 unit 0 family inet address 10.3.1.2/24
set interfaces ge-0/1/7 unit 0 family iso
set interfaces ae0 aggregated-ether-optionsminimum-links 1
set interfaces ae0 aggregated-ether-options lacp active
set interfaces ae0 unit 0 family inet address 10.0.1.2/24
set interfaces ae0 unit 0 family iso
set interfaces ae1 aggregated-ether-optionsminimum-links 1
set interfaces ae1 aggregated-ether-options lacp active
set interfaces ae1 unit 0 family inet address 10.1.1.2/24
set interfaces ae1 unit 0 family iso
set interfaces ae2 aggregated-ether-optionsminimum-links 2
set interfaces ae2 aggregated-ether-options lacp active
set interfaces ae2 unit 0 family inet address 10.2.1.2/24
set interfaces ae2 unit 0 family iso
set interfaces lo0 unit 0 family iso address 49.0001.0102.5516.3130.00
set protocols isis export from-static
set protocols isis interface ge-0/1/0.0
set protocols isis interface ge-0/1/7.0
set protocols isis interface ae0.0
set protocols isis interface ae1.0
set protocols isis interface ae2.0
set protocols isis interface lo0.0
set policy-options policy-statement from-static from protocol static
set policy-options policy-statement from-static then accept

Configuring Router R0

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Router R0:

NOTE: Repeat this procedure for Router R1 after modifying the appropriate
interface names, addresses, and other parameters.

1. Specify the maximum number of weighted ECMP interfaces that you want to

configure.Enablegraceful switchoverandspecify thenumberofaggregatedEthernet

interfaces to be created.
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[edit chassis]
user@R0# setmaximum-ecmp 64
user@R0# set redundancy graceful-switchover
user@R0# set aggregated-devices ethernet device-count 64

2. Configure the interfaces with multiple links to the same destination for load

balancing traffic.

[edit interfaces]
user@R0# set ge-1/1/4 description "LinkID: R0R1-1"
user@R0# set ge-0/0/0 description "LinkID: R0R1-2"
user@R0# set ge-1/2/1 description "LinkID: R0R1-3"
user@R0# set ge-1/2/2 description "LinkID: R0R1-4"
user@R0# set ge-1/2/0 description "LinkID: R0R1-5"
user@R0# set ge-1/2/3 description "LinkID: R0R1-6"
user@R0# set ge-0/1/6 description "LinkID: R0R1-7"
user@R0# set ge-1/1/6 description "LinkID: R0R1-8"
user@R0# set ge-1/1/5 description "LinkID: R0R1-9"
user@R0# set ge-1/3/3 description "LinkID: R0R1-10"
user@R0# set ge-1/2/8 description "LinkID: R0R1-11"
user@R0# set ge-0/1/8 description "LinkID: R0R1-12"
user@R0# set ge-0/1/7 description "LinkID: R0R1-13"
user@R0# set ge-0/0/1 description "LinkID: R0RT0"

3. Configure logical interfaces with appropriate bandwidth based on the underlying

physical bandwidth.

user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 1;
user@R0# set ae1 unit 1 family inet address 13.1.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 2;
user@R0# set ae1 unit 1 family inet address 13.2.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 3;
user@R0# set ae1 unit 1 family inet address 13.3.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 4;
user@R0# set ae1 unit 1 family inet address 13.4.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 5;
user@R0# set ae1 unit 1 family inet address 13.5.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 6;
user@R0# set ae1 unit 1 family inet address 13.6.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 7;
user@R0# set ae1 unit 1 family inet address 13.7.1.1/24
user@R0# set ae1 unit 0 family iso
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user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 8;
user@R0# set ae1 unit 1 family inet address 13.8.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 9;
user@R0# set ae1 unit 1 family inet address 13.9.1.1/24
user@R0# set ae1 unit 0 family iso
user@R0# set ae1 unit 1 bandwidth 1g;
user@R0# set ae1 unit 1 vlan-id 10;
user@R0# set ae1 unit 1 family inet address 13.10.1.1/24
user@R0# set ae1 unit 0 family iso

NOTE: For logical interfaces, configure interfacebandwidth todistribute
trafficacrossequal-costmultipathsbasedontheunderlyingoperational
interface bandwidth.When you configuremultiple logical interfaces on
a single interface, configure appropriate logical bandwidth for each
logical interface to see the desired traffic distribution over the logical
interfaces.

4. Configure IP addresses on the interfaces with either IPv4 or IPv6 addresses, as per

your network requirements.

[edit interfaces]
user@R0# set ge-0/0/1 unit 0 family inet address 21.1.1.1/24
user@R0# set ge-0/0/1 unit 0 family iso
user@R0# set ge-0/1/7 unit 0 family inet address 10.3.1.1/24
user@R0# set ge-0/1/7 unit 0 family iso

5. Configure the four member links of the ae0 aggregated Ethernet bundle.

[edit interfaces]
user@R0# set ge-1/1/4 gigether-options 802.3ad ae0
user@R0# set ge-0/0/0 gigether-options 802.3ad ae0
user@R0# set ge-1/2/1 gigether-options 802.3ad ae0
user@R0# set ge-1/2/2 gigether-options 802.3ad ae0

6. Configure the four member links of the ae1 aggregated Ethernet bundle.

[edit interfaces]
user@R0# set ge-1/2/0 gigether-options 802.3ad ae1
user@R0# set ge-1/2/3 gigether-options 802.3ad ae1
user@R0# set ge-0/1/6 gigether-options 802.3ad ae1
user@R0# set ge-1/1/6 gigether-options 802.3ad ae1

7. Configure the four member links of the ae2 aggregated Ethernet bundle.

[edit interfaces]
user@R0# set ge-1/1/5 gigether-options 802.3ad ae2
user@R0# set ge-1/3/3 gigether-options 802.3ad ae2
user@R0# set ge-1/2/8 gigether-options 802.3ad ae2
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user@R0# set ge-0/1/8 gigether-options 802.3ad ae2

8. Configure IP address and the Link Aggregation Control Protocol (LACP) for ae0

aggregated Ethernet interface.

[edit interfaces]
user@R0# set ae0 aggregated-ether-optionsminimum-links 1
user@R0# set ae0 aggregated-ether-options lacp active
user@R0# set ae0 unit 0 family inet address 10.0.1.1/24
user@R0# set ae0 unit 0 family iso

9. Configure IP address and the Link Aggregation Control Protocol (LACP) for ae1

aggregated Ethernet interface.

[edit interfaces]
user@R0# set ae1 aggregated-ether-optionsminimum-links 1
user@R0# set ae1 aggregated-ether-options lacp active
user@R0# set ae1 unit 0 family inet address 10.1.1.1/24
user@R0# set ae1 unit 0 family iso

10. Configure IP address and the Link Aggregation Control Protocol (LACP) for ae2

aggregated Ethernet interface.

[edit interfaces]
user@R0# set ae2 aggregated-ether-optionsminimum-links 2
user@R0# set ae2 aggregated-ether-options lacp active
user@R0# set ae2 unit 0 family inet address 10.2.1.1/24
user@R0# set ae2 unit 0 family iso

11. Configure the loopback interface address and iso family address.

[edit interfaces]
user@R0# set lo0 unit 0 family inet address 10.168.0.4/32
user@R0# set lo0 unit 0 family iso address 49.0001.0102.5516.3127.00

12. Configure IS-IS on all the interfaces and on the AE bundles.

[edit protocols]
user@R0# set isis interface ge-0/0/1.0
user@R0# set isis interface ge-0/1/7.0 level 1 metric 20
user@R0# set isis interface ge-0/1/7.0 level 2metric 20
user@R0# set isis interface ae0.0 node-link-protection
user@R0# set isis interface ae1.0
user@R0# set isis interface ae2.0
user@R0# set isis interface lo0.0

13. Configure per-packet load balancing.

[edit policy-options]
user@R0# set policy-statement pplb then load-balance per-packet

14. Apply per-packet load balancing policy.

[edit routing-options]
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user@R0# set forwarding-table
user@R0# set export pplb

15. Enable weighted ECMP traffic distribution on directly connected IS-IS neighbors.

[edit protocols isis]
user@R0# set spf-optionsmultipath weighted one-hop

Results

From configurationmode, confirm your configuration by entering the showchassis, show

interfaces, show protocols, show policy-options, and show routing-options commands. If

the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

[edit]
user@R0# show chassis
maximum-ecmp 64;
redundancy graceful-switchover;
aggregated-devices ethernet device-count 64;

[edit]
user@R0# show interfaces
ge-0/0/0 {
description "LinkID: R0R1-2";
gigether-options {
802.3ad ae0;

}
}
ge-0/0/1 {
description "LinkID: R0RT0";
unit 0 {
family inet {
address 21.1.1.1/24;

}
family iso;

}
}
ge-0/1/6 {
description "LinkID: R0R1-7";
gigether-options {
802.3ad ae1;

}
}
ge-0/1/7 {
description "LinkID: R0R1-13";
unit 0 {
family inet {
address 10.3.1.1/24;

}
family iso;

}
}
ge-0/1/8 {
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description "LinkID: R0R1-12";
gigether-options {
802.3ad ae2;

}
}
ge-1/1/4 {
description "LinkID: R0R1-1";
gigether-options {
802.3ad ae0;

}
}
ge-1/1/5 {
description "LinkID: R0R1-9";
gigether-options {
802.3ad ae2;

}
}
ge-1/1/6 {
description "LinkID: R0R1-8";
gigether-options {
802.3ad ae1;

}
}
ge-1/2/0 {
description "LinkID: R0R1-5";
gigether-options {
802.3ad ae1;

}
}
ge-1/2/1 {
description "LinkID: R0R1-3";
gigether-options {
802.3ad ae0;

}
}
ge-1/2/2 {
description "LinkID: R0R1-4";
gigether-options {
802.3ad ae0;

}
}
ge-1/2/3 {
description "LinkID: R0R1-6";
gigether-options {
802.3ad ae1;

}
}
ge-1/2/8 {
description "LinkID: R0R1-11";
gigether-options {
802.3ad ae2;

}
}
ge-1/3/3 {
description "LinkID: R0R1-10";
gigether-options {
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802.3ad ae2;
}

}
ae0 {
aggregated-ether-options {
minimum-links 1;
lacp {
active;

}
}
unit 0 {
family inet {
address 10.0.1.1/24;

}
family iso;

}
}
ae1 {
vlan-tagging;
aggregated-ether-options {
minimum-links 3;
lacp {
active;

}
}
unit 0 {
family inet {
address 10.1.1.1/24;

}
family iso;

}
unit 1 {
bandwidth 1g;
vlan-id 1;
family inet {
address 13.1.1.1/24;

}
family iso;

}
unit 2 {
bandwidth 1g;
vlan-id 2;
family inet {
address 13.2.1.1/24;

}
family iso;

}
unit 3 {
bandwidth 1g;
vlan-id 3;
family inet {
address 13.3.1.1/24;

}
family iso;

}
unit 4 {
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bandwidth 1g;
vlan-id 4;
family inet {
address 13.4.1.1/24;

}
family iso;

}
unit 5 {
bandwidth 1g;
vlan-id 5;
family inet {
address 13.5.1.1/24;

}
family iso;

}
unit 6 {
bandwidth 1g;
vlan-id 6;
family inet {
address 13.6.1.1/24;

}
family iso;

}
unit 7 {
bandwidth 1g;
vlan-id 7;
family inet {
address 13.7.1.1/24;

}
family iso;

}
unit 8 {
bandwidth 1g;
vlan-id 8;
family inet {
address 13.8.1.1/24;

}
family iso;

}
unit 9 {
bandwidth 1g;
vlan-id 9;
family inet {
address 13.9.1.1/24;

}
family iso;

}
unit 10 {
bandwidth 1g;
vlan-id 10;
family inet {
address 13.10.1.1/24;

}
family iso;

}
}
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ae2 {
aggregated-ether-options {
minimum-links 2;
lacp {
active;

}
}
unit 0 {
family inet {
address 10.2.1.1/24;

}
family iso;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.4/32;

}
family iso {
address 49.0001.0102.5516.3127.00;

}
}

}

[edit]
user@R0# show protocols
isis {
spf-options {
multi-path {
weighted {
one-hop;

}
}

}
}

[edit]
user@R01# show policy-options
policy-statement pplb {
then {
load-balance per-packet;

}
}

[edit]
user@R0# show routing-options
forwarding-table {
export pplb;

}
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Verification

Confirm that the configuration is working properly.

• Verifying Equal Distribution of Traffic Over Equal-Cost Multiple Paths on page 221

• Verifying Unequal Traffic Distribution Over Available Bandwidth on page 225

• Verifying Unequal Traffic Distribution onLogical Interfaces on page 229

Verifying Equal Distribution of Traffic Over Equal-Cost Multiple Paths

Purpose To verify that traffic is equally distributed over the aggregated Ethernet bundles.
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Action From operational mode, enter the show route 198.0.0.1 extensive command.

user@R0> show route 198.0.0.1 extensive
inet.0: 10028 destinations, 10029 routes (10027 active, 0 holddown, 1 hidden)
 198.0.0.1/32 (1 entry, 1 announced)
 TSI:
 KRT in-kernel 198.0.0.1/32 -> {10.0.1.2, 10.1.1.2, 10.2.1.2, 10.3.1.2}
         *IS-IS  Preference: 18
                 Level: 2
                 Next hop type: Router, Next hop index: 1048574
                 Address: 0x9ec5e10
                 Next-hop reference count: 20005
                 Next hop: 10.0.1.2 via ae0.0 weight 0x1 balance 33%
                 Session Id: 0x1b2
                 Next hop: 10.1.1.2 via ae1.0 weight 0x1 balance 33%, selected
                 Session Id: 0x1b1
                 Next hop: 10.2.1.2 via ae2.0 weight 0x1 balance 33%
                 Session Id: 0x1b3
                 Next hop: 10.3.1.2 via ge-0/1/7.0 weight 0xf000
                 Session Id: 0x1b0
                 State: <Active Int>                  
        Age: 35     Metric: 20                  
        Validation State: unverified                  
        Task: IS-IS
                 Announcement bits (1): 0-KRT
                 AS path: I 

user@R0> show interfaces ae0.0 extensive
Logical interface ae0.0 (Index 335) (SNMP ifIndex 625) (Generation 825)
    Flags: Up SNMP-Traps 0x4004000 Encapsulation: ENET2
    Statistics        Packets        pps         Bytes          bps
    Bundle:
        Input :           702          4        207265         4320
        Output:        870567      33801      95801535     29746416
    Adaptive Statistics:
        Adaptive Adjusts:          0
        Adaptive Scans  :          0
        Adaptive Updates:          0
    Link:
      ge-0/0/0.0
        Input :           149          1         17924          992
        Output:        218927       8586      24081728      7556344
      ge-1/1/4.0
        Input :           134          1         16616          992
        Output:        201384       7781      22152240      6847320
      ge-1/2/1.0
        Input :           136          1         16864          992
        Output:        212760       8238      23443069      7250056
      ge-1/2/2.0
        Input :           283          1        155861         1344
        Output:        237496       9196      26124498      8092696

    Aggregate member links: 4

    LACP info:        Role     System             System      Port    Port  Port

                             priority          identifier  priority  number   key

      ge-0/0/0.0     Actor        127  3c:61:04:2f:c7:c0       127       1     1
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      ge-0/0/0.0   Partner        127  3c:61:04:2d:9f:c0       127       1     1

      ge-1/1/4.0     Actor        127  3c:61:04:2f:c7:c0       127       4     1

      ge-1/1/4.0   Partner        127  3c:61:04:2d:9f:c0       127       4     1

      ge-1/2/1.0     Actor        127  3c:61:04:2f:c7:c0       127       8     1

      ge-1/2/1.0   Partner        127  3c:61:04:2d:9f:c0       127       8     1

      ge-1/2/2.0     Actor        127  3c:61:04:2f:c7:c0       127       9     1

      ge-1/2/2.0   Partner        127  3c:61:04:2d:9f:c0       127       9     1

    LACP Statistics:       LACP Rx     LACP Tx   Unknown Rx   Illegal Rx
      ge-0/0/0.0               130         125            0            0
      ge-1/1/4.0               127         121            0            0
      ge-1/2/1.0               127         123            0            0
      ge-1/2/2.0               128         123            0            0
    Marker Statistics:   Marker Rx     Resp Tx   Unknown Rx   Illegal Rx
      ge-0/0/0.0                 0           0            0            0
      ge-1/1/4.0                 0           0            0            0
      ge-1/2/1.0                 0           0            0            0
      ge-1/2/2.0                 0           0            0            0
    Protocol inet, MTU: 1500, Generation: 1699, Route table: 0
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 10.0.1/24, Local: 10.0.1.1, Broadcast: 10.0.1.255, Generation:
 1501
    Protocol iso, MTU: 1497, Generation: 1700, Route table: 0
      Flags: Is-Primary
    Protocol multiservice, MTU: Unlimited, Generation: 1701, Route table: 0
      Flags: Is-Primary
      Policer: Input: __default_arp_policer__

user@R0> show interfaces ae1.0 extensive
Logical interface ae1.0 (Index 336) (SNMP ifIndex 666) (Generation 826)
    Flags: Up SNMP-Traps 0x4004000 Encapsulation: ENET2
    Statistics        Packets        pps         Bytes          bps
    Bundle:
        Input :           707          4        206275         3968
        Output:        849981      32979      93602009     29023264
    Adaptive Statistics:
        Adaptive Adjusts:          0
        Adaptive Scans  :          0
        Adaptive Updates:          0
    Link:
      ge-0/1/6.0
        Input :           148          1         17800          992
        Output:        198301       7819      21812806      6880984
      ge-1/1/6.0
        Input :           134          1         16616          992
        Output:        209149       8088      23006390      7117728
      ge-1/2/0.0
        Input :           136          1         16864          992
        Output:        215518       8291      23811445      7296528
      ge-1/2/3.0
        Input :           289          1        154995          992
        Output:        227013       8781      24971368      7728024
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    Aggregate member links: 4

    LACP info:        Role     System             System      Port    Port  Port

                             priority          identifier  priority  number   key

      ge-0/1/6.0     Actor        127  3c:61:04:2f:c7:c0       127       2     2

      ge-0/1/6.0   Partner        127  3c:61:04:2d:9f:c0       127       2     2

      ge-1/1/6.0     Actor        127  3c:61:04:2f:c7:c0       127       6     2

      ge-1/1/6.0   Partner        127  3c:61:04:2d:9f:c0       127       6     2

      ge-1/2/0.0     Actor        127  3c:61:04:2f:c7:c0       127       7     2

      ge-1/2/0.0   Partner        127  3c:61:04:2d:9f:c0       127       7     2

      ge-1/2/3.0     Actor        127  3c:61:04:2f:c7:c0       127      10     2

      ge-1/2/3.0   Partner        127  3c:61:04:2d:9f:c0       127      10     2

    LACP Statistics:       LACP Rx     LACP Tx   Unknown Rx   Illegal Rx
      ge-0/1/6.0               129         123            0            0
      ge-1/1/6.0               127         121            0            0
      ge-1/2/0.0               127         123            0            0
      ge-1/2/3.0               128         123            0            0
    Marker Statistics:   Marker Rx     Resp Tx   Unknown Rx   Illegal Rx
      ge-0/1/6.0                 0           0            0            0
      ge-1/1/6.0                 0           0            0            0
      ge-1/2/0.0                 0           0            0            0
      ge-1/2/3.0                 0           0            0            0
    Protocol inet, MTU: 1500, Generation: 1702, Route table: 0
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 10.1.1/24, Local: 10.1.1.1, Broadcast: 10.1.1.255, Generation:
 1503
    Protocol iso, MTU: 1497, Generation: 1703, Route table: 0
    Protocol multiservice, MTU: Unlimited, Generation: 1704, Route table: 0
      Policer: Input: __default_arp_policer__

user@R0> show interfaces ae2.0 extensive
Logical interface ae2.0 (Index 337) (SNMP ifIndex 961) (Generation 827)
     Flags: Up SNMP-Traps 0x4004000 Encapsulation: ENET2
     Statistics        Packets        pps         Bytes          bps
     Bundle:
         Input :           702          4        224128         3968
         Output:        855472      33229      94215862     29243664
     Adaptive Statistics:
         Adaptive Adjusts:          0
         Adaptive Scans  :          0
         Adaptive Updates:          0
     Link:
       ge-0/1/8.0
         Input :           137          1         16988          992
         Output:        213214       8377      23453540      7372232
       ge-1/1/5.0
         Input :           137          1         16988          992
         Output:        212174       8244      23339050      7255368
       ge-1/2/8.0
         Input :           135          1         16740          992
         Output:        210583       8144      23164099      7167296
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       ge-1/3/3.0
         Input :           293          1        173412          992
         Output:        219501       8464      24259173      7448768

     Aggregate member links: 4

     LACP info:        Role     System             System      Port    Port  Port

                              priority          identifier  priority  number   
key
       ge-0/1/8.0     Actor        127  3c:61:04:2f:c7:c0       127       3     
3
       ge-0/1/8.0   Partner        127  3c:61:04:2d:9f:c0       127       3     
3
       ge-1/1/5.0     Actor        127  3c:61:04:2f:c7:c0       127       5     
3
       ge-1/1/5.0   Partner        127  3c:61:04:2d:9f:c0       127       5     
3
       ge-1/2/8.0     Actor        127  3c:61:04:2f:c7:c0       127      11     
3
       ge-1/2/8.0   Partner        127  3c:61:04:2d:9f:c0       127      11     
3
       ge-1/3/3.0     Actor        127  3c:61:04:2f:c7:c0       127      12     
3
       ge-1/3/3.0   Partner        127  3c:61:04:2d:9f:c0       127      12     
3
     LACP Statistics:       LACP Rx     LACP Tx   Unknown Rx   Illegal Rx
       ge-0/1/8.0               127         123            0            0
       ge-1/1/5.0               130         123            0            0
       ge-1/2/8.0               129         124            0            0
       ge-1/3/3.0               129         124            0            0
     Marker Statistics:   Marker Rx     Resp Tx   Unknown Rx   Illegal Rx
       ge-0/1/8.0                 0           0            0            0
       ge-1/1/5.0                 0           0            0            0
       ge-1/2/8.0                 0           0            0            0
       ge-1/3/3.0                 0           0            0            0
     Protocol inet, MTU: 1500, Generation: 1705, Route table: 0
       Flags: Sendbcast-pkt-to-re
       Addresses, Flags: Is-Preferred Is-Primary
         Destination: 10.2.1/24, Local: 10.2.1.1, Broadcast: 10.2.1.255, 
Generation: 1505
     Protocol iso, MTU: 1497, Generation: 1706, Route table: 0
     Protocol multiservice, MTU: Unlimited, Generation: 1707, Route table: 0
       Policer: Input: __default_arp_policer__

Meaning IS-IS distributes traffic equally when the three aggregated Ethernet bundles have the

same bandwidth available.

Verifying Unequal Traffic Distribution Over Available Bandwidth

Purpose To verify that IS-IS distributes traffic unevenly when one of the aggregated link is down

during per-packet load balancing depending on the available bandwidth.
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Action Disable one of the links on the ae0 bundle so that the available bandwidth is 3g on ae0

and 4g on ae1and ae2. From operational mode, enter the show route 198.0.0.1 extensive

command.

user@R0> show route 198.0.0.1 extensive
inet.0: 10028 destinations, 10029 routes (10027 active, 0 holddown, 1 hidden)
198.0.0.1/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 198.0.0.1/32 -> {10.0.1.2, 10.1.1.2, 10.2.1.2, 10.3.1.2}
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Router, Next hop index: 1048575
                Address: 0x9ec55d0
                Next-hop reference count: 20005
                Next hop: 10.0.1.2 via ae0.0 weight 0x1 balance 27%
                Session Id: 0x1b2
                Next hop: 10.1.1.2 via ae1.0 weight 0x1 balance 36%, selected
                Session Id: 0x1b1
                Next hop: 10.2.1.2 via ae2.0 weight 0x1 balance 36%
                Session Id: 0x1b3
                Next hop: 10.3.1.2 via ge-0/1/7.0 weight 0xf000
                Session Id: 0x1b0
                State:<Active Int>
                Age: 22     Metric: 20
                Validation State: unverified
                Task: IS-IS
                Announcement bits (1): 0-KRT
                AS path: I 

user@R0> show interfaces ae0.0 extensive
Logical interface ae0.0 (Index 335) (SNMP ifIndex 625) (Generation 825)
 Flags: Up SNMP-Traps 0x4004000 Encapsulation: ENET2
 Statistics        Packets        pps         Bytes          bps
 Bundle:
     Input :           793          3        218290         2976
     Output:       1617811      27223     178003101     23957320
 Adaptive Statistics:
     Adaptive Adjusts:          0
     Adaptive Scans  :          0
     Adaptive Updates:          0
 Link:
   ge-0/0/0.0
     Input :           182          1         21794          992
     Output:        461045       9423      50717650      8292776
   ge-1/1/4.0 <-- down
     Input :           139          0         17236            0
     Output:        241334          0      26546740            0
   ge-1/2/1.0
     Input :           162          1         20088          992
     Output:        444340       8979      48918653      7901976
   ge-1/2/2.0
     Input :           310          1        159172          992
     Output:        471092       8821      51820058      7762568

 Aggregate member links: 4

 LACP info:        Role     System             System      Port    Port  Port
                          priority          identifier  priority  number   key
   ge-0/0/0.0     Actor        127  3c:61:04:2f:c7:c0       127       1     1
   ge-0/0/0.0   Partner        127  3c:61:04:2d:9f:c0       127       1     1
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   ge-1/1/4.0     Actor        127  3c:61:04:2f:c7:c0       127       4     1
   ge-1/1/4.0   Partner          1  00:00:00:00:00:00         1       4     1
   ge-1/2/1.0     Actor        127  3c:61:04:2f:c7:c0       127       8     1
   ge-1/2/1.0   Partner        127  3c:61:04:2d:9f:c0       127       8     1
   ge-1/2/2.0     Actor        127  3c:61:04:2f:c7:c0       127       9     1
   ge-1/2/2.0   Partner        127  3c:61:04:2d:9f:c0       127       9     1
 LACP Statistics:       LACP Rx     LACP Tx   Unknown Rx   Illegal Rx
   ge-0/0/0.0               161         156            0            0
   ge-1/1/4.0               151         145            0            0
   ge-1/2/1.0               158         154            0            0
   ge-1/2/2.0               159         154            0            0
 Marker Statistics:   Marker Rx     Resp Tx   Unknown Rx   Illegal Rx
   ge-0/0/0.0                 0           0            0            0
   ge-1/1/4.0                 0           0            0            0
   ge-1/2/1.0                 0           0            0            0
   ge-1/2/2.0                 0           0            0            0
 Protocol inet, MTU: 1500, Generation: 1699, Route table: 0
   Flags: Sendbcast-pkt-to-re
   Addresses, Flags: Is-Preferred Is-Primary
     Destination: 10.0.1/24, Local: 10.0.1.1, Broadcast: 10.0.1.255, Generation:
 1501
 Protocol iso, MTU: 1497, Generation: 1700, Route table: 0
   Flags: Is-Primary
 Protocol multiservice, MTU: Unlimited, Generation: 1701, Route table: 0
   Flags: Is-Primary
   Policer: Input: __default_arp_policer__

user@R0> show interfaces ae1.0 extensive
Logical interface ae1.0 (Index 336) (SNMP ifIndex 666) (Generation 826)
    Flags: Up SNMP-Traps 0x4004000 Encapsulation: ENET2
    Statistics        Packets        pps         Bytes          bps
    Bundle:
        Input :           817          5        219555         4672
        Output:       1756031      35775     193270683     31483104
    Adaptive Statistics:
        Adaptive Adjusts:          0
        Adaptive Scans  :          0
        Adaptive Updates:          0
    Link:
      ge-0/1/6.0
        Input :           174          1         21024          992
        Output:        411469       8414      45261286      7404544
      ge-1/1/6.0
        Input :           159          1         19716          992
        Output:        433700       8893      47707000      7826296
      ge-1/2/0.0
        Input :           161          1         19964          992
        Output:        447338       9190      49314819      8087408
      ge-1/2/3.0
        Input :           323          2        158851         1696
        Output:        463524       9278      50987578      8164856

    Aggregate member links: 4

    LACP info:        Role     System             System      Port    Port  Port

                             priority          identifier  priority  number   key

      ge-0/1/6.0     Actor        127  3c:61:04:2f:c7:c0       127       2     2
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      ge-0/1/6.0   Partner        127  3c:61:04:2d:9f:c0       127       2     2

      ge-1/1/6.0     Actor        127  3c:61:04:2f:c7:c0       127       6     2

      ge-1/1/6.0   Partner        127  3c:61:04:2d:9f:c0       127       6     2

      ge-1/2/0.0     Actor        127  3c:61:04:2f:c7:c0       127       7     2

      ge-1/2/0.0   Partner        127  3c:61:04:2d:9f:c0       127       7     2

      ge-1/2/3.0     Actor        127  3c:61:04:2f:c7:c0       127      10     2

      ge-1/2/3.0   Partner        127  3c:61:04:2d:9f:c0       127      10     2

    LACP Statistics:       LACP Rx     LACP Tx   Unknown Rx   Illegal Rx
      ge-0/1/6.0               159         153            0            0
      ge-1/1/6.0               157         151            0            0
      ge-1/2/0.0               157         153            0            0
      ge-1/2/3.0               158         153            0            0
    Marker Statistics:   Marker Rx     Resp Tx   Unknown Rx   Illegal Rx
      ge-0/1/6.0                 0           0            0            0
      ge-1/1/6.0                 0           0            0            0
      ge-1/2/0.0                 0           0            0            0
      ge-1/2/3.0                 0           0            0            0
    Protocol inet, MTU: 1500, Generation: 1702, Route table: 0
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 10.1.1/24, Local: 10.1.1.1, Broadcast: 10.1.1.255, Generation:
 1503
    Protocol iso, MTU: 1497, Generation: 1703, Route table: 0
    Protocol multiservice, MTU: Unlimited, Generation: 1704, Route table: 0
      Policer: Input: __default_arp_policer__

user@R0> show interfaces ae2.0 extensive
Logical interface ae2.0 (Index 337) (SNMP ifIndex 961) (Generation 827)
    Flags: Up SNMP-Traps 0x4004000 Encapsulation: ENET2
    Statistics        Packets        pps         Bytes          bps
    Bundle:
        Input :           813          4        237569         3968
        Output:       1786258      37008     196605473     32568272
    Adaptive Statistics:
        Adaptive Adjusts:          0
        Adaptive Scans  :          0
        Adaptive Updates:          0
    Link:
      ge-0/1/8.0
        Input :           163          1         20212          992
        Output:        446715       9282      49138650      8168408
      ge-1/1/5.0
        Input :           162          1         20088          992
        Output:        443846       9209      48822970      8104224
      ge-1/2/8.0
        Input :           161          1         19964          992
        Output:        443943       9341      48833699      8220624
      ge-1/3/3.0
        Input :           327          1        177305          992
        Output:        451754       9176      49810154      8075016

    Aggregate member links: 4

    LACP info:        Role     System             System      Port    Port  Port
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                             priority          identifier  priority  number   key

      ge-0/1/8.0     Actor        127  3c:61:04:2f:c7:c0       127       3     3

      ge-0/1/8.0   Partner        127  3c:61:04:2d:9f:c0       127       3     3

      ge-1/1/5.0     Actor        127  3c:61:04:2f:c7:c0       127       5     3

      ge-1/1/5.0   Partner        127  3c:61:04:2d:9f:c0       127       5     3

      ge-1/2/8.0     Actor        127  3c:61:04:2f:c7:c0       127      11     3

      ge-1/2/8.0   Partner        127  3c:61:04:2d:9f:c0       127      11     3

      ge-1/3/3.0     Actor        127  3c:61:04:2f:c7:c0       127      12     3

      ge-1/3/3.0   Partner        127  3c:61:04:2d:9f:c0       127      12     3

    LACP Statistics:       LACP Rx     LACP Tx   Unknown Rx   Illegal Rx
      ge-0/1/8.0               157         153            0            0
      ge-1/1/5.0               160         153            0            0
      ge-1/2/8.0               159         154            0            0
      ge-1/3/3.0               159         154            0            0
    Marker Statistics:   Marker Rx     Resp Tx   Unknown Rx   Illegal Rx
      ge-0/1/8.0                 0           0            0            0
      ge-1/1/5.0                 0           0            0            0
      ge-1/2/8.0                 0           0            0            0
      ge-1/3/3.0                 0           0            0            0
    Protocol inet, MTU: 1500, Generation: 1705, Route table: 0
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 10.2.1/24, Local: 10.2.1.1, Broadcast: 10.2.1.255, Generation:
 1505
    Protocol iso, MTU: 1497, Generation: 1706, Route table: 0
    Protocol multiservice, MTU: Unlimited, Generation: 1707, Route table: 0
      Policer: Input: __default_arp_policer__

Meaning IS-IS infers that the ae0 bundle has only 3g of bandwidth available. Therefore, modifies

per-packet load balancing according to the available bandwidth. As per the output, only

27 percent of the bandwidth is available on ae0 because one of the aggregated Ethernet

links is down. Thus IS-IS distributes traffic unequally depending on the available

bandwidth.

Verifying Unequal Traffic Distribution onLogical Interfaces

Purpose To verify that IS-IS distributes traffic unevenly on logical interfaces based on the

configured logical bandwidth.
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Action user@R0> show interfaces ae1.1
Logical interface ae1.1 (Index 605) (SNMP ifIndex 1910)
    Flags: Up SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.1 ]  Encapsulation: ENET2

Bandwidth: 2000mbps
    Statistics        Packets        pps         Bytes          bps
    Bundle:
        Input :           807          0        200537          360
        Output:           277          0         55529            0
    Adaptive Statistics:
        Adaptive Adjusts:          0
        Adaptive Scans  :          0
        Adaptive Updates:          0
    Protocol inet, MTU: 1500
    Max nh cache: 75000, New hold nh limit: 75000, Curr nh cnt: 1, Curr new hold
 cnt: 0, NH drop cnt: 0
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 13.1.1/24, Local: 13.1.1.2, Broadcast: 13.1.1.255
    Protocol iso, MTU: 1497
    Protocol multiservice, MTU: Unlimited

user@R0> show interfaces ae1.2
Logical interface ae1.2 (Index 606) (SNMP ifIndex 1911)
    Flags: Up SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.2 ]  Encapsulation: ENET2

Bandwidth: 1000mbps
    Statistics        Packets        pps         Bytes          bps
    Bundle:
        Input :           836          0        208643          720
        Output:           305          0         61006            0
    Adaptive Statistics:
        Adaptive Adjusts:          0
        Adaptive Scans  :          0
        Adaptive Updates:          0
    Protocol inet, MTU: 1500
    Max nh cache: 75000, New hold nh limit: 75000, Curr nh cnt: 1, Curr new hold
 cnt: 0, NH drop cnt: 0
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 13.2.1/24, Local: 13.2.1.2, Broadcast: 13.2.1.255
    Protocol iso, MTU: 1497
    Protocol multiservice, MTU: Unlimited

Release History Table DescriptionRelease

Beginning with Junos OS Release 15.1F4, you can configure the IS-IS protocol
to get the logical interface bandwidth information associated with the
gateways of equal-cost multipath (ECMP) next hop.

15.1F4

Related
Documentation

• multipath on page 464

• UnderstandingWeighted ECMP Traffic Distribution on One-Hop IS-IS Neighbors on

page 207
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CHAPTER 9

Configuring IS-IS Traffic Engineering

• IS-IS Extensions to Support Traffic Engineering on page 231

• UsingLabeled-SwitchedPaths toAugmentSPF toCompute IGPShortcutsonpage232

• Example: Enabling IS-IS Traffic Engineering Support on page 233

• Understanding Forwarding Adjacencies on page 247

• Example: Advertising Label-Switched Paths into IS-IS on page 248

• UnderstandingWide IS-IS Metrics for Traffic Engineering on page 255

• Example: EnablingWide IS-IS Metrics for Traffic Engineering on page 256

• Understanding LDP-IGP Synchronization on page 258

• Example: Configuring Synchronization Between IS-IS and LDP on page 260

• Understanding Source Packet Routing in Networking (SPRING) on page 264

• Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS

Protocol on page 266

• Example: Configuring Segment Routing Global Blocks in SPRING for IS-IS to Increase

Network Speed on page 268

• Example: Configuring Anycast and Prefix Segments in SPRING for IS-IS to Increase

Network Speed on page 279

• Configuring Segment Routing Global Blocks Label Ranges in SPRING for IS-IS

Protocol on page 296

• Configuring Anycast and Prefix segments in SPRING for IS-IS Protocol on page 297

IS-IS Extensions to Support Traffic Engineering

To help provide traffic engineering and MPLS with information about network topology

and loading, extensions have been added to the Junos OS implementation of IS-IS.

Specifically, IS-IS supports new type, length, and value (TLV) tuples that specify link

attributes. These TLVs are included in the IS-IS link-state PDUs. The link-attribute

information is used to populate the traffic engineering database, which is used by the

Constrained Shortest Path First (CSPF) algorithm to compute the paths that MPLS

label-switched paths (LSPs) take. This path information is used by RSVP to set up LSPs

and reserve bandwidth for them.
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NOTE: Wheneverpossible,use IS-IS interiorgatewayprotocol (IGP)shortcuts
instead of traffic engineering shortcuts.

The traffic engineering extensions are defined in RFC 5305, IS-IS Extensions for Traffic

Engineering.

IS-IS IGP Shortcuts

In IS-IS, you can configure shortcuts, which allow IS-IS to use an LSP as the next hop as

if it were a subinterface from the ingress routing device to the egress routing device. The

address specified in the to statement at the [edit protocolsmpls label-switched-path

lsp-path-name] hierarchy level must match the router ID of the egress routing device for

the LSP to function as a direct link to the egress routing device and to be used as input

to IS-ISSPFcalculations.Whenused in thisway, LSPsarenodifferent thanAsynchronous

Transfer Mode (ATM) and Frame Relay virtual circuits (VCs), except that LSPs carry only

IPv4 traffic.

Related
Documentation

UsingLabeled-SwitchedPaths toAugmentSPF toCompute IGPShortcutsonpage232•

• Example: Enabling IS-IS Traffic Engineering Support on page 233

Using Labeled-Switched Paths to Augment SPF to Compute IGP Shortcuts

Link-stateprotocols, suchasOSPFand IS-IS, use the shortest-path-first (SPF)algorithm

to compute the shortest-path tree to all nodes in the network. The results of such

computations canbe representedby thedestinationnode, next-hopaddress, andoutput

interface,where theoutput interface is aphysical interface. Label-switchedpaths (LSPs)

can be used to augment the SPF algorithm.

IGP typically performs two independent computations. The first is performed without

considering any LSP. The result of the computation is stored in the inet.0 table. This step

is no different from traditional SPF computations and is always performed even if IGP

shortcut is disabled.

The second computation is performed considering only LSPs as a logical interface. Each

LSP’s egress router is considered. The list of destinations whose shortest path traverses

the egress router (established during the first computation) is placed in the inet.3 routing

table. These destinations are given the egress router of the LSP as a next hop, enabling

BGP on the local router to use these LSPs to access BGP next hops beyond the egress

router. Normally, BGP can use only LSPs that terminate at the BGP next hop.

As an illustration, begin with a typical SPF tree (see Figure 23 on page 233).
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Figure 23: Typical SPF Tree, Sourced fromRouter A

If an LSP connects Router A to Router D and if IGP shortcuts are enabled on Router A,

youmight have the SPF tree shown in Figure 24 on page 233.

Figure 24: Modified SPF Tree, Using LSP A–D as a Shortcut

Note that Router D is now reachable through LSP A–D.

When computing the shortest path to reach Router D, Router A has two choices:

• Use IGP path A–B–D.

• Use LSP A–D.

Router Adecides between the twochoices by comparing the IGPmetrics for pathA–B–D

with the LSPmetrics for LSP A–D. If the IGPmetric is lower, path A–B–D is chosen

(Figure 23 on page 233). This path A–B–D is valid onlywhen nodeD is not the tail-end of

the LSP. If node D is the tail end of the LSP, even if the LSPmetric is lower or both IGP

and LSPmetrics are equal, LSP A–D is used (Figure 24 on page 233).

Note that Router E is reachable through LSP A–D and Router F will take the IGP path.

Related
Documentation

traffic-engineering on page 516•

• OSPF Support for Traffic Engineering

• IGP Shortcuts and Routing Tables

Example: Enabling IS-IS Traffic Engineering Support

This example shows how to configure IS-IS so that it uses label-switched paths as

shortcuts.

• Requirements on page 234

• Overview on page 234

• Configuration on page 235

• Verification on page 242
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Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

MPLS traffic engineering maps certain data flows to established label-switched paths

(LSPs) rather than to data links calculated by the interior gateway protocol (IGP) to be

part of the best (shortest) path. Fundamental to this function is the determination of

what traffic is to bemapped toanLSP. Traffic ismapped toanLSPat the tunnel's ingress

label switching router (LSR) by designating the egress LSR as the next-hop router for

certain destination prefixes.

It is important to understand that the LSP does not constitute an entire route to a

destination. Rather, the LSP is a next-hop segment of the route. Therefore, packets can

only bemapped to an LSP if the egress LSR is considered to be a feasible next-hop

candidate during the route resolution process.

Figure 25 on page 234 shows the topology used in this example.

Figure 25: IS-IS Shortcuts Topology
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In this example, Device C has an external BGP (EBGP) peer session with Device G in

autonomous system (AS) 2. In order to enable its internal BGP (IBGP) peers to access

subnets in AS 2, Device C runs IS-IS passively on its interface connecting to Device G.

IS-IS has information about the external subnets and enters routes to these subnets in

the inet.0 routing table. BGP, when resolving the next-hop addresses of AS-external

routes, uses the IGP route.
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TIP: An alternative to passively running IS-IS on the interface would be to
use a next-hop self policy.

Device A has an LSP to Device C. The path is configured to always go through Device E,

rather than going through Device B.

Interior gateway protocol (IGP) shortcuts, also called traffic-engineering shortcuts,

provide a tool by which the link-state IGP (OSPF or IS-IS) in an AS can consider an LSP

in its shortest-path-first (SPF) calculations. If using passive external interfaces, the IGP

views an LSP as a single data link toward the destinations beyond the LSP egress device.

When you use traffic-engineering bgp (which is the default) and IGP shortcuts, the traffic

engineering solution is used for BGP AS-external route resolution only. However, traffic

to AS-internal destinations can also bemapped to LSPs. To accomplish this,

traffic-engineering bgp-igp is enabled. Thus, RSVP installs the MPLS prefixes into the

inet.0 table rather than the inet.3 table. As a result, the MPLS LSPs are installed in the

forwarding table.

This approach finds practical application whenever heavy traffic is routed to specific

destinations within an AS, such as server farms.

An important point about IGP shortcuts, whether used alone or in conjunction with

traffic-engineering BGP-IGP, is that IGP adjacencies are never formed across the LSPs.

The IGP sees the LSP as a single data link, but does not view the egress router as a

potential peeranddoesnot forwardhellomessagesacross theLSP.Also,RSVPmessages

are never forwarded over LSPs, preventing the possibility of an LSP being inadvertently

built within another LSP.

“CLI Quick Configuration” on page 235 shows the configuration for all of the devices in

Figure 25 on page 234. The section “Step-by-Step Procedure” on page 239 describes the

steps on Device A.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device A set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.5/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface fe-1/2/1.0
set protocolsmpls traffic-engineering bgp-igp
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set protocolsmpls label-switched-path test_path to 192.168.0.3
set protocolsmpls label-switched-path test_path no-cspf
set protocolsmpls label-switched-path test_path primary through_E
set protocolsmpls path through_E 192.168.0.5 strict
set protocolsmpls interface fe-1/2/0.0
set protocolsmpls interface fe-1/2/1.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.1
set protocols bgp group int neighbor 192.168.0.5
set protocols bgp group int neighbor 192.168.0.6
set protocols bgp group int neighbor 192.168.0.2
set protocols bgp group int neighbor 192.168.0.3
set protocols isis traffic-engineering family inet shortcuts
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.1
set routing-options autonomous-system 1

Device B set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.6/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.9/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0002.00
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface fe-1/2/1.0
set protocols rsvp interface lo0.0
set protocolsmpls interface fe-1/2/1.0
set protocolsmpls interface fe-1/2/0.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.2
set protocols bgp group int neighbor 192.168.0.6
set protocols bgp group int neighbor 192.168.0.5
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.3
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.2
set routing-options autonomous-system 1

Device C set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.10/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.13/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.25/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/3 unit 0 family inet address 10.0.0.29/30
set interfaces fe-1/2/3 unit 0 family iso
set interfaces fe-1/2/3 unit 0 family mpls
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set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0003.00
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/3.0
set protocolsmpls interface fe-1/2/0.0
set protocolsmpls interface fe-1/2/3.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.3
set protocols bgp group int neighbor 192.168.0.6
set protocols bgp group int neighbor 192.168.0.5
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.2
set protocols bgp group external-peers type external
set protocols bgp group external-peers export send-some-isis
set protocols bgp group external-peers peer-as 2
set protocols bgp group external-peers neighbor 10.0.0.26
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface fe-1/2/2.0 level 1 disable
set protocols isis interface fe-1/2/2.0 level 2 passive
set protocols isis interface fe-1/2/3.0 level 1 disable
set protocols isis interface lo0.0
set policy-options policy-statement send-some-isis term 1 from protocol isis
set policy-options policy-statement send-some-isis term 1 from route-filter 10.0.0.0/24
orlonger

setpolicy-optionspolicy-statementsend-some-isis term1fromroute-filter 192.168.0.0/24
orlonger

set policy-options policy-statement send-some-isis term 1 then accept
set routing-options router-id 192.168.0.3
set routing-options autonomous-system 1

Device D set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.14/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0004.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.4
set routing-options autonomous-system 1

Device E set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.2/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.17/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.168.0.5/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0005.00
set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface fe-1/2/1.0
set protocolsmpls interface fe-1/2/0.0
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set protocolsmpls interface fe-1/2/1.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.5
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.6
set protocols bgp group int neighbor 192.168.0.2
set protocols bgp group int neighbor 192.168.0.3
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.5
set routing-options autonomous-system 1

Device F set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.18/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.30/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces fe-1/2/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.168.0.6/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0006.00
set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface fe-1/2/1.0
set protocols rsvp interface fe-1/2/2.0
set protocolsmpls interface fe-1/2/0.0
set protocolsmpls interface fe-1/2/1.0
set protocolsmpls interface fe-1/2/2.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.6
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.5
set protocols bgp group int neighbor 192.168.0.2
set protocols bgp group int neighbor 192.168.0.3
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface fe-1/2/2.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.6
set routing-options autonomous-system 1

Device G set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.26/30
set interfaces lo0 unit 0 family inet address 192.168.0.7/32 primary
set interfaces lo0 unit 0family inet address 10.2.1.1/32
set interfaces lo0 unit 0family inet address 10.3.1.1/32
set protocols bgp group external-peers type external
set protocols bgp group external-peers export statics
set protocols bgp group external-peers export send-directs
set protocols bgp group external-peers peer-as 1
set protocols bgp group external-peers neighbor 10.0.0.25
set policy-options policy-statement statics from protocol static
set policy-options policy-statement statics then accept
set policy-options policy-statement send-directs term 1 from protocol direct
set policy-options policy-statement send-directs term 1 then accept

Copyright © 2017, Juniper Networks, Inc.238

IS-IS Feature Guide



set routing-options static route 10.2.0.0/32 reject
set routing-options static route 10.2.0.0/32 install
set routing-options static route 10.3.0.0/32 reject
set routing-options static route 10.3.0.0/32 install
set routing-options router-id 192.168.0.7
set routing-options autonomous-system 2

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IS-IS traffic-engineering shortcuts:

1. Configure the interfaces.

[edit interfaces]
user@A# set fe-1/2/0 unit 0 family inet address 10.0.0.1/30
user@A# set fe-1/2/0 unit 0 family iso
user@A# set fe-1/2/0 unit 0 family mpls
user@A# set fe-1/2/1 unit 0 family inet address 10.0.0.5/30
user@A# set fe-1/2/1 unit 0 family iso
user@A# set fe-1/2/1 unit 0 family mpls
user@A# set lo0 unit 0 family inet address 192.168.0.1/32
user@A# set lo0 unit 0 family iso address 49.0002.0192.0168.0001.00

2. Enable a signaling protocol on the interfaces.

[edit protocols rsvp]
user@A# set interface lo0.0
user@A# set interface fe-1/2/0.0
user@A# set interface fe-1/2/1.0

3. Enable MPLS on the interfaces.

[edit protocols mpls]
user@A# set interface fe-1/2/0.0
user@A# set interface fe-1/2/1.0

4. Configure the label-switched path.

A single LSP, named test_path, is configured from Device A to Device C. The LSP

explicit route object (ERO) is specified to use a strict hop through Device E, so that

the LSP takes a different path from the OSPF shortest path of A–B–C. The LSP is

signaled using RSVP, but no CSPF is running.

[edit protocols mpls]
user@A# set label-switched-path test_path to 192.168.0.3
user@A# set label-switched-path test_path no-cspf
user@A# set label-switched-path test_path primary through_E
user@A# set path through_E 192.168.0.5 strict

5. Configure traffic engineering for both BGP and IGP destinations.
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When IGP shortcuts are also enabled, the IGP can use the LSP in its calculations.

The results of the calculations are entered into the inet.0 table.

[edit protocols mpls]
user@A# set traffic-engineering bgp-igp

6. Configure internal BGP (IBGP) peering among the devices.

[edit protocols bgp group int]
user@A# set type internal
user@A# set local-address 192.168.0.1
user@A# set neighbor 192.168.0.5
user@A# set neighbor 192.168.0.6
user@A# set neighbor 192.168.0.2
user@A# set neighbor 192.168.0.3

7. Enable IS-IS on the interfaces, and set the link metric.

[edit protocols isis]
user@A# set interface fe-1/2/0.0 level 1 disable
user@A# set interface fe-1/2/1.0 level 1 disable
user@A# set interface lo0.0

8. Configure IS-IS to use MPLS LSPs as next hops for the IPv4 address family.

It is only necessary to enable IGP shortcuts on the ingress router because that is the

router performing the shortest-path-first (SPF) calculations.

It is important to understand how IGP shortcuts affect the protocol and routing

table relationship. The IGP performs SPF calculations to subnets downstream of

LSP egress points, but the results of these calculations are entered into the inet.3

table only. At the same time, the IGP performs its traditional SPF calculations and

enters the results of these calculations into the inet.0 table. The result is that

although the IGP ismaking entries into the inet.3 table, BGP is still the only protocol

with visibility into that table for the purposes of route resolution. Therefore,

forwarding to AS-internal destinations still uses the inet.0 IGP routes, and the LSPs

are only used for BGP next-hop resolution. If you want the LSPs to be used for IGP

next-hop resolution, youmust configure traffic-engineering bgp-igp.

[edit protocols isis]
user@A# set traffic-engineering family inet shortcuts

9. Configure the router ID and the autonomous system (AS) number.

[edit routing-options]
user@A# set router-id 192.168.0.1
user@A# set autonomous-system 1

Results From configuration mode, confirm your configuration by entering the show interfaces,

show protocols, and show routing-options commands. If the output does not display the

intendedconfiguration, repeat the instructions in this example tocorrect theconfiguration.
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user@A# show interfaces
fe-1/2/0 {
unit 0{
family inet {
address 10.0.0.1/30;

}
family iso;
family mpls;

}
}
fe-1/2/1{
unit 0
family inet {
address 10.0.0.5/30;

}
family iso;
family mpls;

}
}
lo0 {
unit 0{
family inet {
address 192.168.0.1/32;

}
family iso {
address 49.0002.0192.0168.0001.00;

}
}

}

user@A# show protocols
rsvp {
interface lo0.0;
interface fe-1/2/0.0;
interface fe-1/2/1.0;

}
mpls {
traffic-engineering bgp-igp;
label-switched-path test_path {
to 192.168.0.3;
no-cspf;
primary through_E;

}
path through_E {
192.168.0.5 strict;

}
interface fe-1/2/0.0;
interface fe-1/2/1.0;

}
bgp {
group int {
type internal;
local-address 192.168.0.1;
neighbor 192.168.0.5;
neighbor 192.168.0.6;
neighbor 192.168.0.2;
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neighbor 192.168.0.3;
}

}
isis {
traffic-engineering {
family inet {
shortcuts;

}
}
interface fe-1/2/0.0 {
level 1 disable;

}
interface fe-1/2/1.0 {
level 1 disable;

}
interface lo0.0;

}

user@A# show routing-options
router-id 192.168.0.1;
autonomous-system 1;

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying the Next Hops on page 242

• Checking the RSVP Sessions on page 244

• Checking the Paths with Different Traffic Engineering Settings on page 245

Verifying the Next Hops

Purpose Verify that the MPLS LSP is used as the next hop in the expected routes.

Action From operational mode, enter the show route command.

user@A> show route

inet.0: 21 destinations, 21 routes (21 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.0/30        *[Direct/0] 4d 09:07:26
                    >    via fe-1/2/0.0
10.0.0.1/32        *[Local/0] 4d 09:07:26
                         Local via fe-1/2/0.0
10.0.0.4/30        *[Direct/0] 4d 09:07:28
                    >    via fe-1/2/1.0
10.0.0.5/32        *[Local/0] 4d 09:07:28
                         Local via fe-1/2/1.0
10.0.0.8/30        *[IS-IS/18] 01:42:24, metric 20
                    > to 10.0.0.6 via fe-1/2/1.0
10.0.0.12/30       *[IS-IS/18] 01:42:24, metric 30
                    > to 10.0.0.6 via fe-1/2/1.0
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10.0.0.16/30       *[IS-IS/18] 01:42:24, metric 20
                    > to 10.0.0.2 via fe-1/2/0.0
10.0.0.20/30       *[IS-IS/18] 01:42:24, metric 30
                    > to 10.0.0.2 via fe-1/2/0.0
10.0.0.24/30       *[IS-IS/18] 01:42:24, metric 30
                    > to 10.0.0.6 via fe-1/2/1.0
10.0.0.28/30       *[IS-IS/18] 01:42:24, metric 30
                      to 10.0.0.6 via fe-1/2/1.0
                    > to 10.0.0.2 via fe-1/2/0.0
10.2.0.0/32        *[BGP/170] 02:22:30, localpref 100, from 192.168.0.3
                      AS path: 2 I, validation-state: unverified
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
10.2.1.1/32        *[BGP/170] 02:20:23, localpref 100, from 192.168.0.3
                      AS path: 2 I, validation-state: unverified
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
10.3.0.0/32        *[BGP/170] 02:22:30, localpref 100, from 192.168.0.3
                      AS path: 2 I, validation-state: unverified
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
10.3.1.1/32        *[BGP/170] 02:20:23, localpref 100, from 192.168.0.3
                      AS path: 2 I, validation-state: unverified
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
192.168.0.1/32     *[Direct/0] 4d 09:08:47
                    >    via lo0.0
192.168.0.2/32     *[IS-IS/18] 01:42:24, metric 10
                    > to 10.0.0.6 via fe-1/2/1.0
192.168.0.3/32     *[IS-IS/18] 01:42:24, metric 20
                    > to 10.0.0.6 via fe-1/2/1.0
192.168.0.4/32     *[IS-IS/18] 01:42:24, metric 30
                    > to 10.0.0.6 via fe-1/2/1.0
                      to 10.0.0.2 via fe-1/2/0.0
192.168.0.5/32     *[IS-IS/18] 01:42:24, metric 10
                    > to 10.0.0.2 via fe-1/2/0.0
192.168.0.6/32     *[IS-IS/18] 01:42:24, metric 20
                    > to 10.0.0.2 via fe-1/2/0.0
192.168.0.7/32     *[BGP/170] 02:20:23, localpref 100, from 192.168.0.3
                      AS path: 2 I, validation-state: unverified
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path

inet.3: 5 destinations, 6 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.12/30       *[IS-IS/18] 01:41:21, metric 30
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
10.0.0.24/30       *[IS-IS/18] 01:41:21, metric 30
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
10.0.0.28/30       *[IS-IS/18] 01:41:21, metric 30
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
192.168.0.3/32     *[RSVP/7/1] 01:41:21, metric 20
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
                    [IS-IS/18] 01:41:21, metric 20
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path
192.168.0.4/32     *[IS-IS/18] 01:41:21, metric 30
                    > to 10.0.0.2 via fe-1/2/0.0, label-switched-path test_path

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0002.0192.0168.0001/72                
                   *[Direct/0] 4d 09:08:47
                    >    via lo0.0
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mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 4d 09:10:00, metric 1
                         Receive
1                  *[MPLS/0] 4d 09:10:00, metric 1
                         Receive
2                  *[MPLS/0] 4d 09:10:00, metric 1
                         Receive
13                 *[MPLS/0] 4d 09:10:00, metric 1
                         Receive

Meaning IS-ISchooses theLSPas theshortestpath todestinationsdownstreamof theLSPegress

device. Additionally, because the IGPuses the LSP to reachexternal subnet 10.0.0.24/30,

BGP also uses the LSP in its routes to 10.2.0.0 and 10.3.0.0.

If next-hop self were used at Device C, BGPwould still choose the LSP over the IGP path.

Checking the RSVP Sessions

Purpose Display information about RSVP sessions

Action From operational mode, enter the show rsvp session brief command.

user@A> show rsvp session brief
Ingress RSVP: 1 sessions
To              From            State   Rt Style Labelin Labelout LSPname 
192.168.0.3     192.168.0.1     Up       0  1 FF       -   299776 test_path
Total 1 displayed, Up 1, Down 0

Egress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

user@E> show rsvp session brief
Ingress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Egress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit RSVP: 1 sessions
To              From            State   Rt Style Labelin Labelout LSPname 
192.168.0.3     192.168.0.1     Up       0  1 FF  299776   299808 test_path
Total 1 displayed, Up 1, Down 0

user@F> show rsvp session brief
Ingress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Egress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0
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Transit RSVP: 1 sessions
To              From            State   Rt Style Labelin Labelout LSPname 
192.168.0.3     192.168.0.1     Up       0  1 FF  299808        3 test_path
Total 1 displayed, Up 1, Down 0

user@C> show rsvp session brief
Ingress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Egress RSVP: 1 sessions
To              From            State   Rt Style Labelin Labelout LSPname 
192.168.0.3     192.168.0.1     Up       0  1 FF       3        - test_path
Total 1 displayed, Up 1, Down 0

Transit RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Meaning On all four routing devices, the ingress and egress IP addresses of the LSP are shown.

The path is shown as an ingress path at Device A, and packets forwarded on the LSP are

assigned a label of 299776. At Device E, the LSP is transit, and packets arriving with a

label of 299776 are given an outgoing label of 299808. The labels have significance only

between neighboring label-switched routers (LSRs). Device F swaps incoming label

299808 for outgoing label 3. Device C, the egress, pops label 3 and routes the received

packet by standard IP longest-match route lookup.

Checking the Paths with Different Traffic Engineering Settings

Purpose Check the paths used for IGP and BGP routes when traffic-engineering bgp-igp is used

and when traffic-engineering bgp (the default) is used.

Action Configure traffic-engineering bgp.1.

This removes traffic-engineering bgp-igp from the configuration because only one

MPLS traffic engineering setting can be configured in each routing instance.

[edit protocols mpls]
user@A# set traffic-engineering bgp
user@A# commit

2. Use the show route forwarding-table command to check the paths when

traffic-engineering bgp (the default) is configured.

user@A> show route forwarding-table destination 10.2.1.1
Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
10.2.1.1/32        user     0                    indr 262145     6
                              10.0.0.2          Push 299776  1013     2 
fe-1/2/0.0

user@A> show route forwarding-table destination 192.168.0.3
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Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
192.168.0.3/32     user     1 10.0.0.6           ucst   938    11 fe-1/2/1.0

3. Use the traceroute command to check the paths when traffic-engineering bgp (the

default) is configured.

user@A> traceroute 10.2.1.1
traceroute to 10.2.1.1 (10.2.1.1), 30 hops max, 40 byte packets
 1  10.0.0.2 (10.0.0.2)  11.086 ms  1.587 ms  1.603 ms
     MPLS Label=299776 CoS=0 TTL=1 S=1
 2  10.0.0.18 (10.0.0.18)  1.455 ms  1.477 ms  1.442 ms
     MPLS Label=299808 CoS=0 TTL=1 S=1
 3  10.0.0.29 (10.0.0.29)  2.240 ms  1.045 ms  1.243 ms
 4  10.2.1.1 (10.2.1.1)  1.363 ms  1.389 ms  1.374 ms

user@A> traceroute 192.168.0.3
traceroute to 192.168.0.3 (192.168.0.3), 30 hops max, 40 byte packets
 1  10.0.0.6 (10.0.0.6)  1.759 ms  1.872 ms  2.281 ms
 2  bb03-cclab-lo0.spglab.juniper.net (192.168.0.3)  2.119 ms  2.157 ms  1.598
 ms

4. Configure traffic-engineering bgp-igp.

This removes traffic-engineering bgp from the configuration because only one MPLS

traffic engineering setting can be configured in each routing instance.

[edit protocols mpls]
user@A# set traffic-engineering bgp-igp
user@A# commit

5. Use the show route forwarding-table command to check the paths when

traffic-engineering bgp-igp is configured.

user@A> show route forwarding-table destination 10.2.1.1
Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
10.2.1.1/32        user     0                    indr 262145     6
                              10.0.0.2          Push 299776  1013     2 
fe-1/2/0.0

user@A> show route forwarding-table destination 192.168.0.3
Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
192.168.0.3/32     user     1 10.0.0.2          Push 299776  1013     8 
fe-1/2/0.0

6. Use the traceroute command to check the paths when traffic-engineering bgp-igp is

configured.

user@A> traceroute 10.2.1.1
traceroute to 10.2.1.1 (10.2.1.1), 30 hops max, 40 byte packets
 1  10.0.0.2 (10.0.0.2)  2.348 ms  1.475 ms  1.434 ms
     MPLS Label=299776 CoS=0 TTL=1 S=1
 2  10.0.0.18 (10.0.0.18)  1.507 ms  2.307 ms  1.911 ms
     MPLS Label=299808 CoS=0 TTL=1 S=1
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 3  10.0.0.29 (10.0.0.29)  1.743 ms  1.645 ms  1.940 ms
 4  10.2.1.1 (10.2.1.1)  2.041 ms  1.977 ms  2.233 ms

user@A> traceroute 192.168.0.3
traceroute to 192.168.0.3 (192.168.0.3), 30 hops max, 40 byte packets
 1  10.0.0.2 (10.0.0.2)  1.721 ms  2.558 ms  2.229 ms
     MPLS Label=299776 CoS=0 TTL=1 S=1
 2  10.0.0.18 (10.0.0.18)  2.505 ms  1.462 ms  1.408 ms
     MPLS Label=299808 CoS=0 TTL=1 S=1
 3  bb03-cclab-lo0.spglab.juniper.net (192.168.0.3)  1.371 ms  1.422 ms  1.351
 ms

Meaning When traffic-engineering bgp is configured, the first trace is to a destination belonging to

the BGP-learned 10.2.0.0/16 prefix, and follows the LSP. The second trace is to the

IS-IS-learned 192.168.0.3 route (Device C’s loopback interface address), and follows the

IS-IS route. These results correspond to what we observe in the forwarding table. The

forwarding table is built based on routes in inet.0 only. BGP can look into inet.3 and select

an LSP as the best path to the next hop of a BGP prefix, and can add a route into inet.0

utilizing that LSP. An entry is thenmade to the forwarding table from the inet.0 route.

No other protocol, by default, can consult inet.3, and the inet.3 routes are not entered

into inet.0. Therefore, the forwarding entry for 192.168.0.3 is created from the only route

to that destination in inet.0: the IS-IS route.

When traffic-engineeringbgp-igp is configured, the first trace to 10.2.1.1 continues to follow

the LSP. The second trace to 192.168.0.3 also follows the LSP. These results correspond

to what we observe in the forwarding table, which shows that the LSP is used for IGP

next-hop resolution.

Related
Documentation

Advertising LSPs into IGPs•

• Example: Enabling OSPF Traffic Engineering Support

Understanding Forwarding Adjacencies

A forwarding adjacency is a traffic engineering label-switched path (LSP) that is

configured between two nodes and that is used by the interior gateway protocol (IGP)

to forward traffic.

Whenyouset upMPLS traffic-engineering tunnelsbetweensites, bydefault the IGPdoes

not consider those tunnels for traffic forwarding. Forwarding adjacencies allow you to

treat a traffic engineering LSP tunnel as a link in an IGP topology. The link is used in the

shortest-path-first (SPF) algorithm and is advertised to the IGP peers. A forwarding

adjacency can be created between routing devices regardless of their location in the

network.

Related
Documentation

Example: Advertising Label-Switched Paths into IS-IS on page 248•
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Example: Advertising Label-Switched Paths into IS-IS

This example shows how to advertise label-switched paths (LSPs) into IS-IS as

point-to-point links (sometimes referred to as forwarding adjacencies) so that the LSPs

can be used in SPF calculations. The advertisement contains a local address (the from

address of the LSP), a remote address (the to address of the LSP), and ametric.

• Requirements on page 248

• Overview on page 248

• Configuration on page 248

• Verification on page 254

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

Figure 26 on page 248 shows the topology used in this example.

Figure 26: IS-IS Advertising a Label-Switched Path Topology
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The example shows how to configure the LSP from Device E to Device D and then

advertise this path through IS-IS. The configuration is verified by performing a traceroute

operation fromDevice A toDevice D andmaking sure that the LSP is used for forwarding.

“CLI Quick Configuration” on page 248 shows the configuration for all of the devices in

Figure 26 on page 248. The section “Step-by-Step Procedure” on page 251 describes the

steps on Device E.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.
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Device A set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.5/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/0.0
set protocolsmpls interface fe-1/2/0.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.1
set protocols bgp group int neighbor 192.168.0.6
set protocols bgp group int neighbor 192.168.0.5
set protocols bgp group int neighbor 192.168.0.4
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/0.0 level 2metric 10
set protocols isis interface fe-1/2/0.5 level 2metric 10
set protocols isis interface fe-1/2/0.5 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.1
set routing-options autonomous-system 1

Device B set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.6/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.9/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0002.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 2metric 10
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.2

Device C set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.10/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.13/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0003.00
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 2metric 10
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.3

Device D set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.14/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.22/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0004.00
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set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/1.0
set protocolsmpls label-switched-path E-D to 192.168.0.5
set protocolsmpls interface fe-1/2/1.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.4
set protocols bgp group int neighbor 192.168.0.5
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.6
set protocols isis interface fe-1/2/0.14 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set protocols isis label-switched-path E-D level 2
set routing-options router-id 192.168.0.4
set routing-options autonomous-system 1

Device E set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.2/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.17/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.168.0.5/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0005.00
set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface fe-1/2/1.0
set protocolsmpls label-switched-path E-D to 192.168.0.4
set protocolsmpls interface fe-1/2/0.0
set protocolsmpls interface fe-1/2/1.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.5
set protocols bgp group int neighbor 192.168.0.6
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.4
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 2metric 20
set protocols isis interface lo0.0
set protocols isis label-switched-path E-D level 2metric 15
set routing-options router-id 192.168.0.5
set routing-options autonomous-system 1

Device F set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.18/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/0 unit 0 family mpls
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.21/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.168.0.6/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0006.00
set protocols rsvp interface lo0.0
set protocols rsvp interface fe-1/2/0.0
set protocols rsvp interface fe-1/2/1.0
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set protocolsmpls interface fe-1/2/0.0
set protocolsmpls interface fe-1/2/1.0
set protocols bgp group int type internal
set protocols bgp group int local-address 192.168.0.6
set protocols bgp group int neighbor 192.168.0.1
set protocols bgp group int neighbor 192.168.0.5
set protocols bgp group int neighbor 192.168.0.4
set protocols isis interface fe-1/2/0.0 level 1 disable
set protocols isis interface fe-1/2/1.0 level 2metric 10
set protocols isis interface fe-1/2/1.0 level 1 disable
set protocols isis interface lo0.0
set routing-options router-id 192.168.0.6
set routing-options autonomous-system 1

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To advertise LSPs into IS-IS:

1. Configure the interfaces.

[edit interfaces]
user@E# set fe-1/2/0 unit 0 family inet address 10.0.0.2/30
user@E# set fe-1/2/0 unit 0 family iso
user@E# set fe-1/2/0 unit 0 family mpls
user@E# set fe-1/2/1 unit 0 family inet address 10.0.0.17/30
user@E# set fe-1/2/1 unit 0 family iso
user@E# set fe-1/2/1 unit 0 family mpls
user@E# set lo0 unit 0 family inet address 192.168.0.5/32
user@E# set lo0 unit 0 family iso address 49.0002.0192.0168.0005.00

2. Enable a signaling protocol on the interfaces.

[edit protocols rsvp]
user@E# set interface lo0.0
user@E# set interface fe-1/2/0.0
user@E# set interface fe-1/2/1.0

3. Enable MPLS on the interfaces.

[edit protocols mpls]
user@E# set interface fe-1/2/0.0
user@E# set interface fe-1/2/1.0

4. Configure the LSP.

Make sure that you configure the reverse LSPon the endpoint, in this case onDevice

D.

[edit protocols mpls]
user@E# set label-switched-path E-D to 192.168.0.4

5. Configure internal BGP (IBGP) peering among the devices that must run MPLS.

251Copyright © 2017, Juniper Networks, Inc.

Chapter 9: Configuring IS-IS Traffic Engineering



[edit protocols bgp group int]
user@E# set type internal
user@E# set local-address 192.168.0.5
user@E# set neighbor 192.168.0.6
user@E# set neighbor 192.168.0.1
user@E# set neighbor 192.168.0.4

6. Enable IS-IS on the interfaces, and set the link metric.

IS-ISLevel 1 andLevel 2are enabledwhenyou include the interfaceat [editprotocols

isis]. By disabling Level 1, you are in effect creating a Level 2 IS-IS interface.

[edit protocols isis]
user@E# set interface fe-1/2/0.0 level 1 disable
user@E# set interface fe-1/2/1.0 level 1 disable
user@E# set interface fe-1/2/1.0 level 2metric 20
user@E# set interface lo0.0

7. Advertise the LSP through IS-IS.

Make sure that you advertise the LSP on the endpoint, in this case on Device D.

[edit protocols isis]
user@E# set label-switched-path E-D level 2metric 15

8. Configure the router ID and the autonomous system (AS) number.

[edit routing-options]
user@E# set router-id 192.168.0.5
user@E# set autonomous-system 1

Results From configuration mode, confirm your configuration by entering the show interfaces,

show protocols, and show routing-options commands. If the output does not display the

intendedconfiguration, repeat the instructions in this example tocorrect theconfiguration.

user@E# show interfaces
fe-1/2/0 {
unit 0 {
family inet {
address 10.0.0.2/30;

}
family iso;
family mpls;

}
}
fe-1/2/1 {
unit 0 {
family inet {
address 10.0.0.17/30;

}
family iso;
family mpls;

}
}
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lo0 {
unit 0 {
family inet {
address 192.168.0.5/32;

}
family iso {
address 49.0002.0192.0168.0005.00;

}
}

}

user@E# show protocols
rsvp {
interface lo0.0;
interface fe-1/2/0.0;
interface fe-1/2/1.0;

}
mpls {
label-switched-path E-D {
to 192.168.0.4;

}
interface fe-1/2/0.0;
interface fe-1/2/1.0;

}
bgp {
group int {
type internal;
local-address 192.168.0.5;
neighbor 192.168.0.6;
neighbor 192.168.0.1;
neighbor 192.168.0.4;

}
}
isis {
interface fe-1/2/0.0 {
level 1 disable;

}
interface fe-1/2/1.0 {
level 1 disable;
level 2 metric 20;

}
interface lo0.0;
label-switched-path E-D {
level 2 metric 15;

}
}

user@E# show routing-options
router-id 192.168.0.5;
autonomous-system 1;

If you are done configuring the device, enter commit from configuration mode.
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Verification

Confirm that the configuration is working properly.

• Verifying the IS-IS Neighbor on page 254

• Checking the IS-IS SPF Calculations on page 254

• Checking the Forwarding Path on page 255

Verifying the IS-IS Neighbor

Purpose Verify that another neighbor is listed and is reachable over the LSP. The interface field

indicates the name of the LSP.

Action From operational mode, enter the show isis adjacency detail command.

user@E> show isis adjacency detail
D
Interface: E-D, Level: 2, State: One-way, Expires in 0 secs

  Priority: 0, Up/Down transitions: 1, Last transition: 1d 00:34:58 ago
  Circuit type: 3, Speaks: IP
  Topologies: Unicast
  Restart capable: No, Adjacency advertisement: Advertise
  IP addresses: 192.168.0.4

F
  Interface: fe-1/2/1.0, Level: 2, State: Up, Expires in 7 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 1d 01:16:22 ago
  Circuit type: 2, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bd
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: F.02, IP addresses: 10.0.0.18

A
  Interface: fe-1/2/0.0, Level: 2, State: Up, Expires in 20 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 1d 01:17:20 ago
  Circuit type: 2, Speaks: IP, IPv6, MAC address: 0:5:85:8f:c8:bc
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: E.02, IP addresses: 10.0.0.1

Meaning As expected, Interface: E-D is shown in the output, and the state is shown asOne-way.

Checking the IS-IS SPF Calculations

Purpose Verify that the LSP is being used in the SPF calculations.

Action From operational mode, enter the show isis spf brief command.

user@E> show isis spf brief

 IS-IS level 1 SPF results:

Copyright © 2017, Juniper Networks, Inc.254

IS-IS Feature Guide



Node             Metric     Interface        NH   Via             SNPA
E.00         0
  1 nodes

 IS-IS level 2 SPF results:
Node             Metric     Interface        NH   Via             SNPA
C.02         30         fe-1/2/0.0       IPV4 A           0:5:85:8f:c8:bc
C.00         25         fe-1/2/1.0      LSP  E-D
D.03         25         fe-1/2/1.0      LSP  E-D
D.02         25         fe-1/2/1.0      LSP  E-D
F.00         20         fe-1/2/1.0      IPV4 F           0:5:85:8f:c8:bd
B.00         20         fe-1/2/0.0       IPV4 A           0:5:85:8f:c8:bc
B.02         20         fe-1/2/0.0       IPV4 A           0:5:85:8f:c8:bc
D.00         15         fe-1/2/1.0      LSP  E-D
A.00         10         fe-1/2/0.0       IPV4 A           0:5:85:8f:c8:bc
E.02         10
E.00         0
  11 nodes

Meaning As expected, the SPF results include the LSP, E-D.

Checking the Forwarding Path

Purpose Verify that a traceroute operation from Device A to Device D uses the LSP.

Action user@A> traceroute 192.168.0.4
traceroute to 192.168.0.4 (192.168.0.4), 30 hops max, 40 byte packets
 1  10.0.0.2 (10.0.0.2)  1.092 ms  1.034 ms  1.174 ms
 2  10.0.0.18 (10.0.0.18)  1.435 ms  2.062 ms  2.232 ms

MPLS Label=299792 CoS=0 TTL=1 S=1
 3  bb04-cclab-lo0.spglab.juniper.net (192.168.0.4)  2.286 ms  1.432 ms  1.354 
ms

Meaning The output shows that the LSP is used.

Related
Documentation

Advertising LSPs into IGPs•

UnderstandingWide IS-ISMetrics for Traffic Engineering

All OSPF and IS-IS interfaces have a cost, which is a routing metric that is used in the

link-state calculation. Routes with lower total pathmetrics are preferred over those with

higher path metrics. Unlike OSPF, in which the link metric is calculated automatically

basedonbandwidth, there is noautomatic calculation for IS-IS. All IS-IS linksuseametric

of 10 by default.

Normally, IS-IS metrics can have values up to 63. The total cost to a destination is the

sum of the metrics on all outgoing interfaces along a particular path from the source to

the destination. By default, the total path metric is limited to 1023. This metric value is
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insufficient for large networks and provides too little granularity for traffic engineering,

especially with high-bandwidth links. A wider range of metrics is also required if route

leaking is used.

IS-IS generates two type, length, and value (TLV) tuples, one for an IS-IS adjacency and

the second for an IP prefix. To allow IS-IS to support traffic engineering, a second pair of

TLVs has been added to IS-IS, one for IP prefixes and the second for IS-IS adjacency and

traffic engineering information. With these TLVs, IS-IS metrics can have values up

to 16,777,215 (2
24
– 1).

Bydefault, JunosOSsupports the sendingand receivingofwidemetrics. JunosOSallows

amaximummetric value of 63 and generates both pairs of TLVs. To configure IS-IS to

generate only the new pair of TLVs and thus to allow the wider range of metric values,

youmust include thewide-metrics-only statement in the IS-IS configuration.

Related
Documentation

Example: EnablingWide IS-IS Metrics for Traffic Engineering on page 256•

Example: EnablingWide IS-ISMetrics for Traffic Engineering

This example shows how to allow a wide range of metric values on IS-IS interfaces.

• Requirements on page 256

• Overview on page 256

• Configuration on page 256

• Verification on page 257

Requirements

Before you begin, configure IS-IS on both routers. See “Example: Configuring IS-IS” on

page 14 for information about the sample IS-IS configuration.

Overview

Figure 27 on page 256 shows the topology used in this example.

Figure 27: IS-ISWideMetrics Topology
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This example describes the steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network
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configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set protocols isis level 2 wide-metrics-only
set protocols isis level 1 wide-metrics-only
set protocols isis interface lt-1/2/0.1 level 2metric 100
set protocols isis interface lt-1/2/0.1 level 1 metric 100

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IS-IS checksums:

1. Configure a metric of 100 on the interface at both IS-IS levels.

[edit protocols isis interface lt-1/2/0.1]
user@R1# set level 2metric 100
user@R1# set level 1 metric 100

2. Enable widemetrics.

[edit protocols isis]
user@R1# set level 2 wide-metrics-only
user@R1# set level 1 wide-metrics-only

Results From configuration mode, confirm your configuration by entering the show protocols

command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@R1# show protocols
isis {
level 2 wide-metrics-only;
level 1 wide-metrics-only;
interface lt-1/2/0.1 {
level 2 metric 100;
level 1 metric 100;

}
}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

Verifying ThatWideMetrics Are Enabled

Purpose Make sure that the interface has the expectedmetric.
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Action From operational mode, enter the show isis interface extensive command.

user@R1> show isis interface lt-1/2/0.1 extensive
IS-IS interface database:
lt-1/2/0.1
  Index: 68, State: 0x6, Circuit id: 0x1, Circuit type: 3
  LSP interval: 100 ms, CSNP interval: 10 s, Loose Hello padding
  Adjacency advertisement: Advertise
  Level 1
    Adjacencies: 1, Priority: 64, Metric: 100
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R2.02 (not us)
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 100
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R2.02 (not us)

Meaning The output shows that the metric is set to 100, as expected, at both Level 1 and Level 2.

Related
Documentation

Understanding Hitless Authentication Key Rollover for IS-IS on page 33•

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34

Understanding LDP-IGP Synchronization

Synchronizationbetween theLabelDistributionProtocol (LDP)and theunderlying interior

gateway protocol (IGP) ensures that LDP is fully established before the IGP path is used

for forwarding traffic.

LDP isoftenused toestablishMPLS label-switchedpaths (LSPs) throughoutacomplete

network domain using an IGP such as OSPF or IS-IS. In such a network, all links in the

domain have IGP adjacencies as well as LDP adjacencies. LDP establishes the LSPs on

the shortest path to a destination as determined by IP forwarding.

If the IGP and LDP are not synchronized, packet loss can occur. This issue is especially

significant for applications such as a core network that does not employ BGP. Another

example isanMPLSVPNwhereeachprovideredge(PE) routerdependson theavailability

of a completeMPLS forwarding path to the other PE devices for each VPN that it serves.

This means that along the shortest path between the PE routers, each link must have

anoperational hello adjacency andanoperational LDP session, andMPLS label bindings

must have been exchanged over each session.

LDP establishes MPLS LSPs along the shortest path to the destination as determined

by IP forwarding. In a Layer 2 VPN or Layer 3 VPN scenario, if the LSP is not yet formed

between the PE devices, services depending onMPLS forwarding fail.When LDP has not

completedexchanging label bindingswith an IGPnext hop, traffic is discarded if thehead

end of the LSP forwards traffic because the LSP is assumed to be in place.

There are various reasons that the LSP fails to come up, as follows:

• Configuration errors and implementation issues.
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• When an LDP hello adjacency or an LDP session with a peer is lost due to some error

while the IGP still points to that peer. IP forwarding of traffic continues on the IGP link

associated with the LDP peer rather than being shifted to another IGP link with which

LDP is synchronized.

• Whenanew IGP link comes up, causing the next hop to a certain destination to change

in the IGP’s shortest-path-first (SPF) calculations. Although the IGPmight be up on

the new link, LDPmight not have completed label exchange for all the routes. This

condition might be transient or due to amisconfiguration.

LDP-IGP synchronization discourages a link from being used while the LDP sessions are

not fully established. When LDP is not fully operational on a link, the IGP advertises a

maximum cost for the link, thus preventing traffic from flowing through it. The IGP does

not advertise the original cost or metric for the link until either LDP label exchange has

been completed with the peer on the link or a configured amount of time has passed

(the holddown period).

When synchronization is configured, LDP notifies the IGP to advertise themaximumcost

for the link when one of the following triggering events takes place:

• The LDP hello adjacency goes down.

• The LDP session goes down.

• LDP is configured on an interface.

If the holddown timer has been configured, the timer starts when the triggering event

takesplace.When the timerexpires, LDPnotifies the IGP to resumeadvertising theoriginal

cost.

If the holddown timer has not been configured, the IGP waits (endlessly) until bindings

have been received from downstream routers for all the forwarding equivalence classes

(FECs) that have a next hopon that interface. Only after that takes place does LDPnotify

the IGP to bring down the cost on the interface.

LDP-IGP synchronization is supported only for directly connected peers and links with

the platform label space.

Synchronization Behavior During Graceful Restart

LDP-IGP synchronization does not take placewhile the IGP is in the process of a graceful

restart. When the graceful restart completes, links for which synchronization has been

configured are advertised with maximummetrics in either of the following cases:

• LDP is not yet operational on the link and no holddown timer has been configured.

• The configured holddown timer has not expired.

During LDP graceful restart, no synchronization operations are done. If the LDP graceful

restart is terminated, LDP notifies the IGPs to advertise the links with the maximum

metric.
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Synchronization Behavior on LAN Interfaces

LDP-IGP synchronization does not take place on LAN interfaces unless the IGP has a

point-to-point connection over the LAN configured on the interface. The reason for this

is thatmultipleLDPpeersmightbeconnectedonsuchan interfaceunlessapoint-to-point

connection to a single peer has been configured. Because synchronization raises the cost

on the interfacehighenough toprevent traffic frombeing forwarded to that link, ifmultiple

peers are connected, the cost is raised on all the peers even though LDPmight be

unsynchronized with only one of the peers. Consequently, traffic is diverted away from

all the peers, an undesirable situation.

Synchronization Behavior on IGP Passive Interfaces

On IGP passive interfaces, the link cost is not raised when LDP-IGP synchronization is

configured and a triggering event occurs.

Synchronization and TEMetrics

When traffic engineering is configured for an IGP, LDP-IGP synchronization does not

affect the traffic engineering metric advertised for the link, regardless of whether the

traffic-engineering (TE) metric is explicitly configured or the default value.

Related
Documentation

Example: Configuring Synchronization Between IS-IS and LDP on page 260•

Example: Configuring Synchronization Between IS-IS and LDP

This example shows how to enable synchronization between IS-IS and LDP.

• Requirements on page 260

• Overview on page 260

• Configuration on page 261

• Verification on page 263

Requirements

Before you begin, configure IS-IS and LDP. For an example, see Example: Configuring a

Layer 3 VPN with Route Reflection and AS Override.

Overview

LDPdistributes labels in non-traffic-engineeredapplications. Labels aredistributedalong

the best path determined by IS-IS. If the synchronization between LDP and IS-IS is lost,

the label-switched path (LSP) goes down. Therefore, LDP and IS-IS synchronization is

beneficial.WhenLDPsynchronization is configuredandwhenLDP is not fully operational

onagiven link (a session isnotestablishedand labelsarenotexchanged), IS-ISadvertises

the linkwith themaximumcostmetric. The link is notpreferredbut remains in thenetwork

topology.
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LDP synchronization is supported only on point-to-point interfaces and LAN interfaces

configuredaspoint-to-point interfacesunder IS-IS. LDPsynchronization isnot supported

during graceful restart.

To advertise the maximum cost metric until LDP is operational for LDP synchronization,

include the ldp-synchronization statement:

ldp-synchronization {
disable;
hold-time seconds;

}

To disable synchronization, include the disable statement. To configure the time period

to advertise the maximum cost metric for a link that is not fully operational, include the

hold-time statement.

NOTE: When an interface has been in the holddown state for more than

3minutes, a system logmessage with awarning level is sent. This message

appears in both themessages file and the trace file.

Figure 28 on page 261 shows the topology used in this example.

Figure 28: IS-IS and LDP Synchronization Topology
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This example describes the steps on Device P1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device P1 set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols isis interface all
set protocols isis interface all ldp-synchronization
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set protocols isis interface all point-to-point
set protocols isis interface fxp0.0 disable
set protocols ldp interface all
set protocols ldp interface fxp0.0 disable

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure synchronization between IS-IS and LDP:

1. Enable MPLS on the interfaces

[edit protocols mpls]
user@P1# set interface all
user@P1# set interface fxp0.0 disable

2. Enable IS-IS on the interfaces.

[edit protocols isis]
user@P1# set interface all
user@P1# set interface fxp0.0 disable

3. Enable LDP on the interfaces.

[edit protocols ldp]
user@P1# set interface all
user@P1# set interface fxp0.0 disable

4. Enable LDP synchronization on the IS-IS interfaces.

[edit protocols isis interface all]
user@P1# set ldp-synchronization

5. Configure the IS-IS interfaces to behave like point-to-point interfaces.

[edit protocols isis interface all]
user@P1# set point-to-point

Results From configuration mode, confirm your configuration by entering the show protocols

command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@P1# show protocols
mpls {
interface all;
interface fxp0.0 {
disable;

}
}
isis {
interface all {

Copyright © 2017, Juniper Networks, Inc.262

IS-IS Feature Guide



ldp-synchronization;
point-to-point;

}
interface fxp0.0 {
disable;

}
}
ldp {
interface all;
interface fxp0.0 {
disable;

}
}

If you are done configuring the device, enter commit from configuration mode. Repeat

the configuration on Device R2.

Verification

Confirm that the configuration is working properly.

Verifying LDP Synchronization

Purpose Check LDP synchronization setting on the IS-IS interfaces.

Action From operational mode, enter the show isis interface extensive command.

user@P1> show isis interface extensive
IS-IS interface database:
lo0.0
  Index: 113, State: 0x6, Circuit id: 0x1, Circuit type: 0
  LSP interval: 100 ms, CSNP interval: disabled, Loose Hello padding
  Adjacency advertisement: Advertise
  Level 1
    Adjacencies: 0, Priority: 64, Metric: 0
    Passive
  Level 2
    Adjacencies: 0, Priority: 64, Metric: 0
    Passive
ge-1/2/0.0
  Index: 116, State: 0x6, Circuit id: 0x1, Circuit type: 2
  LSP interval: 100 ms, CSNP interval: 15 s, Loose Hello padding
  Adjacency advertisement: Advertise
LDP sync state: in sync, for: 17:22:06, reason: LDP up during config

  config holdtime: infinity
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
ge-1/2/1.0
  Index: 114, State: 0x6, Circuit id: 0x1, Circuit type: 2
  LSP interval: 100 ms, CSNP interval: 15 s, Loose Hello padding
  Adjacency advertisement: Advertise
LDP sync state: in sync, for: 17:22:06, reason: LDP up during config

  config holdtime: infinity
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
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ge-1/2/2.0
  Index: 115, State: 0x6, Circuit id: 0x1, Circuit type: 2
  LSP interval: 100 ms, CSNP interval: 15 s, Loose Hello padding
  Adjacency advertisement: Advertise
LDP sync state: in sync, for: 17:22:06, reason: LDP up during config

  config holdtime: infinity
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s

Meaning The output shows that LDP is synchronized with IS-IS.

Related
Documentation

Understanding LDP-IGP Synchronization on page 258•

Understanding Source Packet Routing in Networking (SPRING)

Source packet routing or segment routing is a control-plane architecture that enables

an ingress router to steer a packet througha specific set of nodes and links in the network

without relying on the intermediate nodes in the network to determine the actual path

it should take. In this context, the term ’source’ means ’the point at which the explicit

route is imposed’. Starting with Junos OS Release 17.2R1, segment routing for IS-IS and

OSPFv2 is supported on QFX5100 and QFX10000 switches.

Startingwith JunosOSRelease 17.3R1, segment routing for IS-ISandOSPFv2 is supported

on QFX5110 and QFX5200 switches.

Essentially segment routing engages IGPs like IS-IS and OSPF for advertising two types

of network segments or tunnels:

• First, a strict forwarded single-hop tunnel that carries packets over a specific link

between two nodes, irrespective of the link cost, referred to as adjacency segments.

• Second, a multihop tunnel using shortest path links between two specific nodes,

referred to as node segments.

Ingress routers can steer a packet through a desired set of nodes and links by

pre-appending the packet with an appropriate combination of tunnels.

Segment routing leverages the source routing paradigm. A node steers a packet through

anordered list of instructions, called segments. A segment can represent any instruction,

topological or service-based. A segment can have a local semantic to a segment routing

node or to a global node within a segment routing domain. Segment routing enforces a

flow through any topological path and service chain while maintaining per-flow state

only at the ingress node to the segment routing domain. Segment routing can be directly

applied to the MPLS architecture with no change on the forwarding plane. A segment is

encoded as an MPLS label. An ordered list of segments is encoded as a stack of labels.

The segment to process is on the top of the stack. Upon completion of a segment, the

related label is popped from the stack. Segment routing can be applied to the IPv6

architecture, with a new type of routing extension header. A segment is encoded as an
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IPv6 address. An ordered list of segments is encodedas anordered list of IPv6addresses

in the routing extension header. The segment to process is indicated by a pointer in the

routing extension header. Upon completion of a segment, the pointer is incremented.

Traffic engineering shortcuts are enabled for labeled IS-IS segment routes, when you

configure shortcuts at the following hierarchy levels:

• [edit protocols is-is traffic-engineering family inet] for IPv4 traffic.

• [edit protocols is-is traffic-engineering family inet6] for IPv6 traffic.

Release History Table DescriptionRelease

Startingwith JunosOSRelease 17.3R1, segment routing for IS-ISandOSPFv2
is supported on QFX5110 and QFX5200 switches.

17.3R1

Startingwith JunosOSRelease 17.2R1, segment routing for IS-ISandOSPFv2
is supported on QFX5100 and QFX10000 switches.

17.2R1

Related
Documentation

OSPF Support for Traffic Engineering•

• Advertising Label-Switched Paths into OSPFv2

• IS-IS Extensions to Support Traffic Engineering on page 231

• Understanding Forwarding Adjacencies on page 247

• Understanding LDP-IGP Synchronization on page 258

• node-segment (Protocols OSPF)

• no-advertise-adjacency-segment (Protocols OSPF)

• no-source-packet-routing (Protocols OSPF)

• show (ospf | ospf3) overview

• show (ospf | ospf3) neighbor

• show ospf database

• show (ospf | ospf3) route

• show route table on page 785

• level (Global IS-IS) on page 446

• show isis database on page 589

• show isis overview on page 612

• show isis route on page 618

• show isis adjacency on page 562

• source-packet-routing on page 508

• node-segment (Protocols IS-IS) on page 471
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• no-advertise-adjacency-segment (Protocols IS-IS)

• use-source-packet-routing (Protocols IS-IS) on page 521

Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol

Segment routing (SR)or sourcepacket routing innetworking (SPRING) is a control-plane

architecture that enables an ingress router to steer a packet through a specific set of

nodes and links without relying on the intermediate nodes in the network to determine

the actual path it should take.

Ingress routers can steer a packet through a desired set of nodes and links by prepending

the packet with an appropriate combination of tunnels. Segment routing leverages the

source routing paradigm. A node steers a packet through an ordered list of instructions,

called segments. A segment can have a local semantic to a segment routing node or to

aglobal nodewithina segment routingdomain.Segment routingenforcesa flowthrough

any topological pathandservice chainwhilemaintainingper-flowstateonlyat the ingress

node to the segment routing domain.

Essentially segment routing engages interior gateway protocols (IGPs) such as IS-IS and

OSPF to advertise two types of network segments or tunnels:

• Adjacency segments - A strict forwarded single-hop tunnel that carries packets over

a specific link between two nodes, irrespective of the link cost.

• Prefix segments - Amultihop tunnel using equal cost multi-hop aware shortest path

links to reach a prefix. Node segment is a special case of prefix segment identifier(SID)

that uses shortest path links between two specific nodes.

Segment routing can be directly applied to theMPLS architecturewith no change on the

forwarding plane. A segment is encoded as an MPLS label. An ordered list of segments

is encoded as a stack of labels. Every node in the segment routing domain is allocated

labels by the node label manager based on the index range configured for source packet

routing. These labels are allocated to the node segment based on the availability of the

dynamic label rangemanaged by node label manager. Segment routing global block

(SRGB) is the range of label values used in segment routing. Currently, you can configure

the index range of the label blocks for segment routing. The default value for the index

range is4096.This causeschunksof 256 label blocksblocksbeingdynamically allocated

by the label manager depending on the availability. Because, there is no predictability of

the dynamic label range being allocated to the SRGB, Junos OS allows you to configure

SRGB range by configuring the value of the starting label and index range at the [edit

protocols isis source-packet-routing srgb] hierarchy level. Ensure that the labels in the

SRGB label range is not used by any other applications. If a label in the configured label

range is used by other application, then a syslog error message

RPD_ISIS_SRGBALLOCATIONFAIL is logged to indicate that the labelmanager is not able

to allocate the requested SRGB label range as a label within the SRGB label range is

used by other application. You need to free up the labels that fall under the configured

SRGB label range. In order to free up the configured label range, you need to check the

label ranges configured at the [edit protocol mpls label-range] hierarchy level and
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re-configure theSRGB label rangewith label range that is availableand restart the routing

protocol process (RPD).

Currently, Junos OS allows you to configure SPRING node SID for IPv4 and IPv6 address

family per routing instance. This node SID is attached to IPv4 and IPv6 router ID if the

router ID is configured on the loopback interface. Otherwise, the lowest IP address

assigned to the loopback interface is chosen as the node SID. You can now configure

provide prefix segment identifier (SID) and node SID to prefixes that are advertised in

ISIS through policy configuration. Prefix segment index is the index assigned to a specific

prefix. This is used by all other remote routers in the network to index the prefix into

respective SRGB to derive the segment identifier and to forward the traffic destined for

this prefix. The prefix SID supports both IPv4 and IPv6 prefixes. Configuring node SID

through policy allows you to choose the loopback address that gets the node SID.

NOTE: If the same nodeSID is configured through policy and through source
packet routing at [edit protocols isis source-packet-routing] hierarchy level
then the SID configured through policy takes precedence.

Once the prefix segment indices are provisioned, the JUNOS device advertises them in

one or more of the following ISIS TLV types using a new Prefix-SID Sub-TLV (type 3):

• IP Prefix TLV (type 135)

• MT IP Prefix TLV (type 235)

• IPV6 Prefix Reachability TLV (type 236)

• MT IPV6 Prefix Reachability TLV (type 237)

You can configure the explicit-NULL flag on all the prefixes advertised by a node at the

[edit protocols isis source-packet-routing] hierarchy level. This enables the P and E bits

in all the prefix SID advertisements and allows any upstream neighbor of the node to

replace the existing prefix SID with a prefix SID having an explicit null value of 0 for IPv4

and 2 for IPV6 before forwarding the packet.

The IS-IS protocol creates adjacency segments per adjacency, level and, address family

(one each for IPv4 and IPv6). An MPLS label is allocated for each adjacency segment

that gets created. These labels are allocated once the adjacency status of the segment

changes to UP state. In the network, during link flaps a new set of adjacency segment

labels are allocated and advertised for the link. In order to ensure that the adjacency

segments are retained during adjacency or link flaps for a certain duration, you can

configure the hold time of adjacency segment at [edit protocols isis

source-packet-routing] hierarchy level.

An IGP anycast segment is an IGP prefix segment that identifies a set of routers. An

anycast segment or anycast SID enforces forwarding based on the equal-cost

multipath-aware shortest-path towards the closest node of the anycast set. Within an

anycast group, all the routers advertise the same prefix with the same SID value.

When interior gateway protocols (IGPs) are enabled, the traffic engineering shortcut

computations done for normal IPv4 or IPv6 or ISO prefixes gets extended to SPRING
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node segment tracking routes (in inet.3 table) and transit routes (in mpls.0 table). In

order to enable IGP traffic engineering shortcuts separately for IS-IS routes and for

segment routes per family in MPLS network, you have to configure shortcuts at [edit

protocols isis traffic-engineering family inet-mpls] hierarchy level for IPv4 traffic and at

[edit protocols isis traffic-engineering family inet6-mpls] hierarchy level for IPv6 traffic.

Related
Documentation

Configuring Anycast and Prefix segments in SPRING for IS-IS Protocol on page 297•

• ConfiguringSegmentRoutingGlobal Blocks Label Ranges inSPRING for IS-ISProtocol

on page 296

• Example: Configuring Segment Routing Global Blocks in SPRING for IS-IS to Increase

Network Speed on page 268

• adjacency-segment on page 393

• prefix-segment on page 492

• source-packet-routing on page 508

• srgb on page 510

• traffic-engineering on page 516

Example: Configuring Segment Routing Global Blocks in SPRING for IS-IS to Increase
Network Speed

This example shows how to define the segment routing label block (SRGB) label range

for segmentpacket routing in networking (SPRING)or segment routing (SR) for the IS-IS

protocol. This configuration ensures that the labels are more predictable across the

segment routing domain and thereby increasing the speed of the network.

• Requirements on page 268

• Overview on page 268

• Configuration on page 269

• Verification on page 272

Requirements

This example uses the following hardware and software components:

• TwoMX Series routers

• Junos OS Release 17.2 or later running on all devices

Before you configure the SRGB label range for SPRING in the IS-IS domain, be sure you

configured the routing and signaling protocols.

Overview

Currently, Junos OS allows you to configure only node segment indices. The value of the

start label depends on the dynamic label available in the system. Because there is no

predictability of the dynamic label range being allocated to the SRGB, Junos OS allows
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you to configure the SRGB label range used by SPRING. The labels in the SRGB range

are used for SPRING in the IS-IS domain. This means the labels advertised are more

predictable and deterministic across the SPRING domain.

Topology

Figure 1 shows SRGB configured on router R1 and router R2.
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,
and then enter commit from configuration mode.

R1 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 unit 0 family inet address 192.0.2.1/24
set interfaces ge-0/0/0 unit 0 family iso
set interfaces ge-0/0/0 unit 0 family inet6 address 2001:db8:1:1::1/128
set interfaces ge-0/0/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 198.51.100.1/24
set interfaces lo0 unit 0 family iso address 49.0001.0010.0100.1001.00
set interfaces lo0 unit 0 family inet6 address 2001:db8:10:10::1/128
set protocolsmpls interface ge-0/0/0.0
set protocols isis source-packet-routing srgb start-label 400000
set protocols isis source-packet-routing srgb index-range 4000
set protocols isis source-packet-routing node-segment ipv4-index 2001
set protocols isis source-packet-routing node-segment ipv6-index 3001
set protocols isis level 1 disable
set protocols isis interface ge-0/0/0.0
set protocols isis interface lo0.0 passive

R2 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 unit 0 family inet address 192.0.2.2/24
set interfaces ge-0/0/0 unit 0 family iso
set interfaces ge-0/0/0 unit 0 family inet6 address 2001:db8:1:1::2/64
set interfaces ge-0/0/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 198.51.100.2/24
set interfaces lo0 unit 0 family iso address 49.0001.0020.0200.2001.00
set interfaces lo0 unit 0 family inet6 address 2001:db8:20:20::1/128
set protocolsmpls interface ge-0/0/0.0
set protocols isis source-packet-routing srgb start-label 400000
set protocols isis source-packet-routing srgb index-range 4000
set protocols isis source-packet-routing node-segment ipv4-index 2002
set protocols isis source-packet-routing node-segment ipv6-index 3002
set protocols isis level 1 disable
set protocols isis interface ge-0/0/0.0
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set protocols isis interface lo0.0 passive

Configuring Device R1

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure device R1:

NOTE: Repeat this procedure for device R2 after modifying the appropriate
interface names, addresses, and other parameters.

1. Configure enhanced-ip mode on the MX Series because the SRGB functionality is

supportedon routerswithMPCsandMIC interfacesonly.Asystemreboot is required

after you commit this configuration.

[edit chassis network-services]
user@R1# set enhanced-ip

2. Configure the interfaces.

[edit interfaces]
user@R1# set ge-0/0/0 unit 0 family inet address 192.0.2.1/24
user@R1# set ge-0/0/0 unit 0 family iso
user@R1# set ge-0/0/0 unit 0 family inet6 address 2001:db8:1:1::1/128
user@R1# set ge-0/0/0 unit 0 family mpls

user@R1# set lo0 unit 0 family inet address 198.51.100.1/24
user@R1# set lo0 unit 0 family iso address 49.0001.0010.0100.1001.00
user@R1# set lo0 unit 0 family inet6 address 2001:db8:10:10::1/128

3. Configure the MPLS protocol on the interface.

[edit protocols mpls]
user@R1# set interface ge-0/0/0.0

4. Configure the start label and index range of SRGB.

[edit protocols isis source-packet-routing]
user@R1# set srgb start-label 400000
user@R1# set srgb index-range 4000

5. Configure the IPv4 index value of the node segment.

[edit protocols isis source-packet-routing]
user@R1# set node-segment ipv4-index 2001

6. Configure the IPv6 index value of the node segment.
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[edit protocols isis source-packet-routing]
user@R1# set node-segment ipv6-index 3001

7. Disable level 1, configure the IS-IS protocol on the interface, and configure loopback

interface lo0.0 as passive..

[edit protocols isis ]
user@R1# set level 1 disable
user@R1# set interface ge-0/0/0.0
user@R1# set interface lo0.0 passive

Results

Fromconfigurationmode, confirmyour configurationbyentering theshowchassis,show
interfaces, and show protocols commands. If the output does not display the intended
configuration, repeat the instructions in this example to correct the configuration.

user@R1# show chassis
network-services enhanced-ip;

user@R1# show interfaces
ge-0/0/0 {
unit 0 {
family inet {
address 192.0.2.1/24;

}
family iso;
family inet6 {
address 2001:db8:1:1::1/128;

}
family mpls;

}
}
lo0 {
unit 0 {
family inet {
address 198.51.100.1/24;

}
family iso {
address 49.0001.0010.0100.1001.00;

}
family inet6 {
address 2001:db8:10:10::1/128;

}
}

}

user@R1# show protocols
mpls {
interface ge-0/0/0.0;

}
isis {
source-packet-routing {
srgb start-label 400000 index-range 4000;
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node-segment {
ipv4-index 2001;
ipv6-index 3001;

}
}
level 1 disable;
interface ge-0/0/0.0;
interface lo0.0 {
passive;

}
}

Verification

Confirm that the configuration is working properly.

• Verifying IS-IS Neighbors on page 272

• Verifying the IS-IS Overview Information on page 272

• Verifying the IS-IS Configuration on page 273

• Verifying the Route Information of SRGB Label on page 275

• Verifying the Forwarding Table of SRGB Label 402002 on page 277

• Verifying the Route of SRGB Label on page 277

• Verifying the Forwarding Table of SRGB Label 403002 on page 279

Verifying IS-IS Neighbors

Purpose Verify IS-IS neighbors.

Action Fromoperationalmode, run theshowisisadjacencycommandtodisplay the IS-ISneighbor

information.

user@R1> show isis adjacency

Interface             System         L State        Hold (secs) SNPA
ge-0/0/0.0            R2             2  Up                    7  0:5:86:7e:cc:0

Meaning The output displays the IS-IS neighbor information of device R1.

Verifying the IS-IS Overview Information

Purpose Verify the IS-IS overview information.
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Action Fromoperationalmode, run the showisisoverviewcommand todisplay the IS-ISoverview

information.

user@R1> show isis overview
Instance: master
  Router ID: 198.51.100.1
  Hostname: R1
  Sysid: 0010.0100.1001
  Areaid: 49.0001
  Adjacency holddown: enabled
  Maximum Areas: 3
  LSP life time: 1200
  Attached bit evaluation: enabled
  SPF delay: 200 msec, SPF holddown: 5000 msec, SPF rapid runs: 3
  IPv4 is enabled, IPv6 is enabled, SPRING based MPLS is enabled
  Traffic engineering: enabled
  Restart: Disabled
    Helper mode: Enabled
  Layer2-map: Disabled
  Source Packet Routing (SPRING): Enabled
    SRGB Config Range:
      SRGB Start-Label : 400000, SRGB Index-Range : 4000
    SRGB Block Allocation: Success
      SRGB Start Index : 400000, SRGB Size : 4000, Label-Range: [ 400000, 403999
 ]
    Node Segments: Enabled
      Ipv4 Index : 2001, Ipv6 Index : 3001
  Level 1
    Internal route preference: 15
    External route preference: 160
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled
    Source Packet Routing is enabled
  Level 2   
    Internal route preference: 18
    External route preference: 165
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled
    Source Packet Routing is enabled

Meaning The output displays the IS-IS overview information along with SPRING information.

Verifying the IS-IS Configuration

Purpose Verify the IS-IS configuration.
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Action From operational mode, run the show protocol isis command to display the IS-IS route

information.

user@R1> show protocol isis
inet.0: 9 destinations, 9 routes (9 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

198.51.100.2/32      *[IS-IS/18] 00:17:27, metric 10
                    > to 192.0.2.2 via ge-0/0/0.0

inet.3: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

198.51.100.2/32      *[L-ISIS/14] 00:17:26, metric 10
                    > to 192.0.2.2 via ge-0/0/0.0

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

16                 *[L-ISIS/14] 00:21:03, metric 0
                    > to 192.0.2.2 via ge-0/0/0.0, Pop
16(S=0)            *[L-ISIS/14] 00:02:54, metric 0
                    > to 192.0.2.2 via ge-0/0/0.0, Pop
17                 *[L-ISIS/14] 00:21:03, metric 0
                    > to 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0, Pop
17(S=0)            *[L-ISIS/14] 00:02:54, metric 0
                    > to 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0, Pop   

402002             *[L-ISIS/14] 00:17:26, metric 10
                    > to 192.0.2.2 via ge-0/0/0.0, Pop
402002(S=0)        *[L-ISIS/14] 00:02:54, metric 10
                    > to 192.0.2.2 via ge-0/0/0.0, Pop
403002             *[L-ISIS/14] 00:17:23, metric 10
                    > to 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0, Pop
403002(S=0)        *[L-ISIS/14] 00:02:54, metric 10
                    > to 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0, Pop

inet6.0: 7 destinations, 8 routes (7 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2400:1:1:1::/64    *[IS-IS/18] 00:17:23, metric 20
                    > to 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0
2400:20:20:20::1/128
                   *[IS-IS/18] 00:17:23, metric 10
                    > to 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0

inet6.3: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2400:20:20:20::1/128
                   *[L-ISIS/14] 00:17:23, metric 10
                    > to 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0

Meaning The output displays the IS-IS route information alongwith segment routing information.
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Verifying the Route Information of SRGB Label

Purpose Verify the route information of SRGB label 402002 of IPv4 node 2002.
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Action From operational mode, run the show route label 402002 extensive command to display

the route information of label 402002 of IPv4 node 2002.

user@R1> show route label 402002 extensive
mpls.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
402002 (1 entry, 1 announced)
TSI:
KRT in-kernel 402002 /52 -> {Pop      }
        *L-ISIS Preference: 14
                Level: 2
                Next hop type: Router, Next hop index: 591
                Address: 0xb7a2710
                Next-hop reference count: 4
                Next hop: 192.0.2.2 via ge-0/0/0.0, selected
                Label operation: Pop
                Load balance label: None;
                Label element ptr: 0xb7a26a0
                Label parent element ptr: 0x0
                Label element references: 2
                Label element child references: 0
                Label element lsp id: 0
                Session Id: 0x140
                State: < Active Int >
                Age: 19:24                     
                Metric: 10
                Validation State: unverified
                ORR Generation-ID: 0
                Task: IS-IS
                Announcement bits (1): 1-KRT
                AS path: I

402002(S=0) (1 entry, 1 announced)
TSI:
KRT in-kernel 402002 /56 -> {Pop      }
        *L-ISIS Preference: 14
                Level: 2
                Next hop type: Router, Next hop index: 593
                Address: 0xb7a27d0
                Next-hop reference count: 4
                Next hop: 192.0.2.2 via ge-0/0/0.0, selected
                Label operation: Pop
                Load balance label: None;
                Label element ptr: 0xb7a2760
                Label parent element ptr: 0x0
                Label element references: 2
                Label element child references: 0
                Label element lsp id: 0
                Session Id: 0x140
       State: < Active Int >
       Age: 4:52       
       Metric: 10
                Validation State: unverified
                ORR Generation-ID: 0
                Task: IS-IS
                Announcement bits (1): 1-KRT
                AS path: I 

Meaning The output displays the details of the SRGB label 402002 of IPv4 node 2002.
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Verifying the Forwarding Table of SRGB Label 402002

Purpose Verify the forwarding table information of SRGB label 402002.

Action user@R1> show route forwarding-table label 402002
Routing table: default.mpls
MPLS:
Destination        Type RtRef Next hop           Type Index    NhRef Netif
402002             user     0 192.0.2.2           Pop        591     3 ge-0/0/0.0
402002(S=0)        user     0 192.0.2.2           Pop        593     3 ge-0/0/0.0

Routing table: __mpls-oam__.mpls
MPLS:
Enabled protocols: Bridging, Single VLAN, Dual VLAN, 
Destination        Type RtRef Next hop           Type Index    NhRef Netif
default            perm     0                    dscd      556     1

Meaning The output displays forwarding table information of SRGB label 402002 of IPv4 node

2002.

Verifying the Route of SRGB Label

Purpose Verify the route of SRGB label of IPv6 node 3002.
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Action user@R1> show route label 403002 extensive
mpls.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
403002 (1 entry, 1 announced)
TSI:
KRT in-kernel 403002 /52 -> {Pop      }
        *L-ISIS Preference: 14
                Level: 2
                Next hop type: Router, Next hop index: 594
                Address: 0xb7a2830
                Next-hop reference count: 4
                Next hop: 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0, selected

                Label operation: Pop
                Load balance label: None;
                Label element ptr: 0xb7a26a0
                Label parent element ptr: 0x0
                Label element references: 2
                Label element child references: 0
                Label element lsp id: 0
                Session Id: 0x141
                State: < Active Int >
                Age: 21:06      Metric: 10
                Validation State: unverified
                ORR Generation-ID: 0
                Task: IS-IS
                Announcement bits (1): 1-KRT
                AS path: I

403002(S=0) (1 entry, 1 announced)
TSI:
KRT in-kernel 403002 /56 -> {Pop      }
        *L-ISIS Preference: 14
                Level: 2
                Next hop type: Router, Next hop index: 596
                Address: 0xb7a2890
                Next-hop reference count: 4
                Next hop: 2001:db8:0000:205:86ff:fe7e:cc00 via ge-0/0/0.0, selected

                Label operation: Pop
                Load balance label: None;
                Label element ptr: 0xb7a2760
                Label parent element ptr: 0x0
                Label element references: 2
                Label element child references: 0
                Label element lsp id: 0
                Session Id: 0x141
                State: < Active Int >
                Age: 6:37       Metric: 10
                Validation State: unverified
                ORR Generation-ID: 0
                Task: IS-IS
                Announcement bits (1): 1-KRT
                AS path: I

Meaning The output displays forwarding table information of SRGB label 403002 of IPv6 node

3002.

Copyright © 2017, Juniper Networks, Inc.278

IS-IS Feature Guide



Verifying the Forwarding Table of SRGB Label 403002

Purpose Verify the forwarding table information of SRGB label 403002.

Action user@R1> show route forwarding-table label 403002
Routing table: default.mpls
MPLS:
Destination        Type RtRef Next hop           Type Index    NhRef Netif
403002             user     0 2001:db8:0000:205:86ff:fe7e:cc00
                                                Pop        594     3 ge-0/0/0.0
403002(S=0)        user     0 2001:db8:0000:205:86ff:fe7e:cc00
                                                Pop        596     3 ge-0/0/0.0

Routing table: __mpls-oam__.mpls
MPLS:
Enabled protocols: Bridging, Single VLAN, Dual VLAN, 
Destination        Type RtRef Next hop           Type Index    NhRef Netif
default            perm     0                    dscd      556     1

Meaning The output displays forwarding table information of SRGB label 403002 of IPv6 node

3002.

Related
Documentation

Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

•

• ConfiguringSegmentRoutingGlobal Blocks Label Ranges inSPRING for IS-ISProtocol

on page 296

• source-packet-routing on page 508

Example: Configuring Anycast and Prefix Segments in SPRING for IS-IS to Increase
Network Speed

This example shows how to configure prefix segments, segment-routing global blocks

(SRGBs), adjacency segments hold time, and explicit null flag for prefix segments in

sourcepacket routing innetworking (SPRING)or segment routing (SR).This configuration

helps in simplifying the network thereby increasing the speed of the network.

• Requirements on page 279

• Overview on page 280

• Configuration on page 280

• Verification on page 291

Requirements

This example uses the following hardware and software components:

• Eight MX Series routers.
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• Junos OS Release 17.2 or later running on all devices.

Before you configure prefix segments in SPRING, be sure you configure routing and

signaling protocols.

Overview

In Junos OS Release 17.2 or later, you can allows you to provide prefix segment identifier

(SID) and node SID to prefixes that are advertised in IS-IS by configuring policies. Prefix

segment index is the index assigned to a specific prefix. This is used by all other remote

routers in the network to index the prefix into respective segment-routing global blocks

(SRGBs) toderive the segment identifier and to forward the traffic destined for this prefix.

The prefix SID supports both IPv4 and IPv6 prefixes. An IGP anycast segment is an IGP

prefix segment that identifiesa setof routers.Ananycast segmentoranycastSIDenforces

forwarding based on the equal-costmultipath-aware shortest-path towards the closest

nodeof theanycast set.Within ananycast group, all the routers advertise the sameprefix

with the same SID value. The IS-IS protocol creates adjacency segments per adjacency,

level, and address family (one each for IPv4 and IPv6).

Topology

Figure 1 shows SRGBs, prefix segments, and adjacency hold time configured in SPRING

on routers R0 to R7.
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,
and then enter commit from configuration mode.

NOTE: This topology demonstrates IPv4 prefixes. The same is applicable for
IPv6 prefixes.
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R0 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 vlan-tagging
set interfaces ge-0/0/0 unit 1 vlan-id 1
set interfaces ge-0/0/0 unit 1 family inet address 10.0.1.1/24
set interfaces ge-0/0/0 unit 1 family iso
set interfaces ge-0/0/2 vlan-tagging
set interfaces ge-0/0/2 unit 1 vlan-id 1
set interfaces ge-0/0/2 unit 1 family inet address 192.10.12.1/24
set interfaces ge-0/0/2 unit 1 family iso
set interfaces ge-0/0/2 unit 1 family mplsmaximum-labels 5
set interfaces lo0 unit 0 family inet address 203.0.113.1/24
set interfaces lo0 unit 0 family iso address 49.0001.000a.0a0a.0a00
set routing-options autonomous-system 100
set routing-options router-id 203.0.113.1
set routing-options forwarding-table export pplb
set routing-options forwarding-table chained-composite-next-hop ingress l3vpn
set protocols rsvp interface all link-protection
set protocolsmpls traffic-engineering
set protocolsmpls interface all
set protocols isis export prefix-sid
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis graceful-restart restart-duration 30
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/0.1 node-link-protection
set protocols isis interface ge-0/0/2.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set policy-options policy-statement pplb then load-balance per-packet
setpolicy-optionspolicy-statementprefix-sid term1 fromroute-filter203.0.113.1/24exact
set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1000
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept

R1 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 vlan-tagging
set interfaces ge-0/0/0 unit 1 vlan-id 1
set interfaces ge-0/0/0 unit 1 family inet address 192.0.2.2/24
set interfaces ge-0/0/0 unit 1 family iso
set interfaces ge-0/0/0 unit 1 family mpls
set interfaces ge-0/0/1 vlan-tagging
set interfaces ge-0/0/1 unit 1 vlan-id 1
set interfaces ge-0/0/1 unit 1 family inet address 10.0.2.1/24
set interfaces ge-0/0/1 unit 1 family iso
set interfaces ge-0/0/1 unit 1 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.2/24
set interfaces lo0 unit 0 family iso address 49.0001.0001.0101.0100
set routing-options router-id 203.0.113.2
set routing-options forwarding-table export pplb
set protocols rsvp interface all link-protection
set protocolsmpls traffic-engineering
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set protocolsmpls interface all
set protocols isis export prefix-sid
set protocols isis backup-spf-options per-prefix-calculation
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis traffic-engineering family inet shortcuts
set protocols isis graceful-restart restart-duration 30
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/0.1 node-link-protection
set protocols isis interface ge-0/0/1.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set protocols isis label-switched-path to_r2
set policy-options policy-statement pplb then load-balance per-packet
set policy-options policy-statement prefix-sid term 1 from route-filter 203.0.113.2/24
exact

set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1001
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept
set policy-options policy-statement setpref from protocol isis
set policy-options policy-statement setpref from level 2
set policy-options policy-statement setpref then preference 11
set policy-options policy-statement setpref then local-preference 11
set policy-options policy-statement setpref then accept

R2 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 vlan-tagging
set interfaces ge-0/0/0 encapsulation flexible-ethernet-services
set interfaces ge-0/0/0 unit 1 vlan-id 1
set interfaces ge-0/0/0 unit 1 family inet address 10.0.2.2/24
set interfaces ge-0/0/0 unit 1 family iso
set interfaces ge-0/0/0 unit 1 family mpls
set interfaces ge-0/0/1 vlan-tagging
set interfaces ge-0/0/1 encapsulation flexible-ethernet-services
set interfaces ge-0/0/1 unit 1 vlan-id 1
set interfaces ge-0/0/1 unit 1 family inet address 10.0.3.1/24
set interfaces ge-0/0/1 unit 1 family iso
set interfaces ge-0/0/1 unit 1 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.3/24
set interfaces lo0 unit 0 family iso address 49.0001.0002.0202.0200
set routing-options router-id 203.0.113.3
set routing-options forwarding-table export pplb
set protocols rsvp interface all link-protection
set protocolsmpls label-switched-path to_r1 to 203.0.113.2
set protocolsmpls label-switched-path to_r1 primary path1 deactivate protocolsmpls
label-switched-path to_r1

set protocolsmpls path 10.0.2.1
set protocolsmpls path path1 10.0.2.1 strict
set protocolsmpls interface all
set protocols isis export leakl2tol1
set protocols isis export prefix-sid
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set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/0.1 node-link-protection
set protocols isis interface ge-0/0/1.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set protocols isis label-switched-path to_r1
set policy-options policy-statement leakl2tol1 from protocol isis
set policy-options policy-statement leakl2tol1 from level 2
set policy-options policy-statement leakl2tol1 to protocol isis
set policy-options policy-statement leakl2tol1 to level 1
set policy-options policy-statement leakl2tol1 then accept
set policy-options policy-statement pplb then load-balance per-packet
set policy-options policy-statement prefix-sid term 1 from route-filter 203.0.113.3/24
exact

set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1002
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept

R3 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 vlan-tagging
set interfaces ge-0/0/0 unit 1 vlan-id 1
set interfaces ge-0/0/0 unit 1 family inet address 10-.0.3.2/24
set interfaces ge-0/0/0 unit 1 family iso
set interfaces ge-0/0/0 unit 1 family mpls
set interfaces ge-0/0/1 vlan-tagging
set interfaces ge-0/0/1 unit 1 vlan-id 1
set interfaces ge-0/0/1 unit 1 family inet address 10.0.4.1/24
set interfaces ge-0/0/1 unit 1 family iso
set interfaces ge-0/0/1 unit 1 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.4/24
set interfaces lo0 unit 0 family iso address 49.0001.0003.0303.0300
set routing-options router-id 203.0.113.4
set routing-options forwarding-table export pplb
set protocols rsvp interface all link-protection
set protocolsmpls interface all
set protocols isis export prefix-sid
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/0.1 node-link-protection
set protocols isis interface ge-0/0/1.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set policy-options policy-statement pplb then load-balance per-packet
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set policy-options policy-statement prefix-sid term 1 from route-filter 203.0.113.4/24
exact

set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1003
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept

R4 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 vlan-tagging
set interfaces ge-0/0/0 unit 1 vlan-id 1
set interfaces ge-0/0/0 unit 1 family inet address 10.0.6.2/24
set interfaces ge-0/0/0 unit 1 family iso
set interfaces ge-0/0/0 unit 1 family mpls
set interfaces ge-0/0/1 vlan-tagging
set interfaces ge-0/0/1 unit 1 vlan-id 1
set interfaces ge-0/0/1 unit 1 family inet address 10.0.1.2/24
set interfaces ge-0/0/1 unit 1 family iso
set interfaces ge-0/0/1 unit 1 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.5/24
set interfaces lo0 unit 0 family iso address 49.0001.0004.0404.0400
set routing-options router-id 203.0.113.5
set routing-options forwarding-table export pplb
set protocols rsvp interface all link-protection
set protocolsmpls interface all
set protocols isis export prefix-sid
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/0.1 node-link-protection
set protocols isis interface ge-0/0/1.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set policy-options policy-statement pplb then load-balance per-packet
set policy-options policy-statement prefix-sid term 1 from route-filter 203.0.113.5/24
exact

set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1004
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept

R5 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 vlan-tagging
set interfaces ge-0/0/0 unit 1 vlan-id 1
set interfaces ge-0/0/0 unit 1 family inet address 10.0.5.2/24
set interfaces ge-0/0/0 unit 1 family iso
set interfaces ge-0/0/0 unit 1 family mpls
set interfaces ge-0/0/1 vlan-tagging
set interfaces ge-0/0/1 unit 1 vlan-id 1
set interfaces ge-0/0/1 unit 1 family inet address 10.0.6.2/24
set interfaces ge-0/0/1 unit 1 family iso
set interfaces ge-0/0/1 unit 1 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.6/24
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set interfaces lo0 unit 0 family iso address 49.0001.0005.0505.0500
set routing-options router-id 203.0.113.6
set routing-options forwarding-table export pplb
set protocols rsvp interface all link-protection
set protocolsmpls interface all
set protocols isis export leakl2tol1
set protocols isis export prefix-sid
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/0.1 node-link-protection
set protocols isis interface ge-0/0/1.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set policy-options policy-statement leakl2tol1 from protocol isis
set policy-options policy-statement leakl2tol1 from level 2
set policy-options policy-statement leakl2tol1 to protocol isis
set policy-options policy-statement leakl2tol1 to level 1
set policy-options policy-statement leakl2tol1 then accept
set policy-options policy-statement pplb then load-balance per-packet
set policy-options policy-statement prefix-sid term 1 from route-filter 203.0.113.6/24
exact

set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1005
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept

R6 set chassis network-services enhanced-ip
set interfaces ge-0/0/0 vlan-tagging
set interfaces ge-0/0/0 unit 1 vlan-id 1
set interfaces ge-0/0/0 unit 1 family inet address 10.0.5.1/24
set interfaces ge-0/0/0 unit 1 family iso
set interfaces ge-0/0/0 unit 1 family mpls
set interfaces ge-0/0/1 vlan-tagging
set interfaces ge-0/0/1 unit 1 vlan-id 1
set interfaces ge-0/0/1 unit 1 family inet address 10.0.6.2/24
set interfaces ge-0/0/1 unit 1 family iso
set interfaces ge-0/0/1 unit 1 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.7/24
set interfaces lo0 unit 0 family iso address 49.0001.0006.0606.0600
set routing-options router-id 203.0.113.7
set routing-options forwarding-table export pplb
set protocols rsvp interface all link-protection
set protocolsmpls interface all
set protocols isis export prefix-sid
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/0.1 node-link-protection
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set protocols isis interface ge-0/0/1.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set policy-options policy-statement pplb then load-balance per-packet
set policy-options policy-statement prefix-sid term 1 from route-filter 203.0.113.7/24
exact

set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1006
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept

R7 set chassis network-services enhanced-ip
set interfaces ge-0/0/1 vlan-tagging
set interfaces ge-0/0/1 unit 1 vlan-id 1
set interfaces ge-0/0/1 unit 1 family inet address 10.0.4.2/24
set interfaces ge-0/0/1 unit 1 family iso
set interfaces ge-0/0/1 unit 1 family mpls
set interfaces ge-0/0/2 vlan-tagging
set interfaces ge-0/0/2 unit 1 vlan-id 1
set interfaces ge-0/0/2 unit 1 family inet address 10.0.7.1/24
set interfaces ge-0/0/2 unit 1 family iso
set interfaces ge-0/0/2 unit 1 family mpls
set interfaces lo0 unit 0 family inet address 203.0.113.8/24
set interfaces lo0 unit 0 family iso address 49.0001.0007.0707.0700
set routing-options router-id 203.0.113.8
set routing-options autonomous-system 100
set routing-options forwarding-table export pplb
set protocols rsvp interface all link-protection
set protocolsmpls explicit-null
set protocolsmpls interface all
set protocols isis export prefix-sid
set protocols isis backup-spf-options remote-backup-calculation
set protocols isis backup-spf-options use-source-packet-routing
set protocols isis source-packet-routing adjacency-segment hold-time 240000
set protocols isis source-packet-routing srgb start-label 800000
set protocols isis source-packet-routing srgb index-range 40000
set protocols isis source-packet-routing explicit-null
set protocols isis interface ge-0/0/1.1 node-link-protection
set protocols isis interface ge-0/0/2.1 node-link-protection
set protocols isis interface all node-link-protection
set protocols isis interface fxp0.0 disable
set protocols isis interface lo0.0 passive
set policy-options policy-statement pplb then load-balance per-packet
set policy-options policy-statement prefix-sid term 1 from route-filter 203.0.113.8/24
exact

set policy-options policy-statement prefix-sid term 1 then prefix-segment index 1007
setpolicy-optionspolicy-statementprefix-sid term1 thenprefix-segmentnode-segment
set policy-options policy-statement prefix-sid term 1 then accept
set policy-options policy-statement setpref from protocol isis
set policy-options policy-statement setpref from level 2
set policy-options policy-statement setpref then preference 11
set policy-options policy-statement setpref then local-preference 11
set policy-options policy-statement setpref then accept
set policy-options policy-statement stat term 1 from protocol static
set policy-options policy-statement stat term 1 then accept
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Configuring Router R4

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Router R4:

NOTE: Repeat this procedure for every router in the SPRING domain, after
modifying the appropriate interface names, addresses, and any other
parameters for each router.

1. Configureenhanced IPmodeontheMXSeries routerbecause theSRGBfunctionality

is supported on routers with MPCs and MIC interfaces only. A system reboot is

required after you commit this configuration.

[edit chassis]
user@R4# set network-services enhanced-ip

2. Configure the interfaces.

[edit interfaces]
user@R4# set ge-0/0/0 vlan-tagging
user@R4# set ge-0/0/0 unit 1 vlan-id 1
user@R4# set ge-0/0/0 unit 1 family inet address 10.0.6.2/24
user@R4# set ge-0/0/0 unit 1 family iso
user@R4# set ge-0/0/0 unit 1 family mpls

user@R4# set ge-0/0/1 vlan-tagging
user@R4# set ge-0/0/1 unit 1 vlan-id 1
user@R4# set ge-0/0/1 unit 1 family inet address 10.0.1.2/24
user@R4# set ge-0/0/1 unit 1 family iso
user@R4# set ge-0/0/1 unit 1 family mpls

user@R4# set lo0 unit 0 family inet address 203.0.113.5/24
user@R4# set lo0 unit 0 family iso address 49.0001.0004.0404.0400

3. Configure the router ID for a routing option.

[edit routing-options]
user@R4# set router-id 203.0.113.5

4. Configure the export policy for the forwarding table.

[edit routing-options]
user@R4# set forwarding-table export pplb

5. Enable RSVP link protection on the all interfaces.
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[edit protocols rsvp]
user@R4# set interface all link-protection

6. Configure the MPLS interface.

[edit protocols mpls]
user@R4# set interface all

7. Configure the export policy for the IS-IS protocol.

[edit protocols isis]
user@R4# set export prefix-sid

8. Configurebackupshortest-path-first options tocalculate remote loop-freealternate

(LFA) backupnext hops and to useSPRING routedpaths for protection for the IS-IS

protocol.

[edit protocols isis]
user@R4# set backup-spf-options remote-backup-calculation
user@R4# set backup-spf-options use-source-packet-routing

9. Configure adjacency segment hold time in SPRING for the IS-IS protocol.

[edit protocols isis]
user@R4# set source-packet-routing adjacency-segment hold-time 240000

10. Configure the start label and index range for segment routingglobal blocks (SRGBs)

in SPRING for the IS-IS protocol.

[edit protocols isis]
user@R4# set source-packet-routing srgb start-label 800000
user@R4# set source-packet-routing srgb index-range 40000

11. Configure explicit null in SPRING for the IS-IS protocol.

[edit protocols isis]
user@R4# set source-packet-routing explicit-null

12. Configure the interfaces to protect from both link and node faults.

[edit protocols isis]
user@R4# set interface ge-0/0/0.1 node-link-protection
user@R4# set interface ge-0/0/1.1 node-link-protection
user@R4# set interface all node-link-protection

13. Disable the management interface and configure the loopback address as passive

for the IS-IS protocol.

[edit protocols isis]
user@R4# set interface fxp0.0 disable
user@R4# set interface lo0.0 passive

14. Configure per packet load balancing for the routing policy.
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[edit policy-options policy-statement pplb]
user@R4# set then load-balance per-packet

15. Configure the route filter for the routing policy term.

[edit policy-options policy-statement prefix-sid]
user@R4# set term 1 from route-filter 203.0.113.5/24 exact

16. Configure the index and node segment of the prefix segment for the routing policy

term.

[edit policy-options policy-statement prefix-sid]
user@R4# set term 1 then prefix-segment index 1004
user@R4# set term 1 then prefix-segment node-segment
user@R4# set term 1 then accept

Results

Fromconfigurationmode, confirmyour configurationbyentering theshowchassis,show
interfaces,showprotocols,showpolicy-options, andshowrouting-optionscommands.
If the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

user@R4# show chassis
network-services enhanced-ip;

user@R4# show interfaces
ge-0/0/0 {
vlan-tagging;
unit 1 {
vlan-id 1;
family inet {
address 10.0.6.2/24;

}
family iso;

}
}
ge-0/0/1 {
vlan-tagging;
unit 1{
vlan-id 1;
family inet {
address 10.0.1.2/24;

}
family iso;
family mpls ;

}
}
lo0 {
unit 0 {
family inet {
address 203.0.113.5/24;

}
family iso {
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address 49.0001.0004.0404.0400;
}

}
}

user@R4# show protocols
rsvp {
interface all {
link-protection;

}
}
mpls {
interface all;

}
isis {
export prefix-sid;
backup-spf-options {
remote-backup-calculation;
use-source-packet-routing;

}
source-packet-routing {
adjacency-segment hold-time 240000;
srgb start-label 800000 index-range 40000;
explicit-null;

}
interface ge-0/0/0.1 {
node-link-protection;

}
interface ge-0/0/1.1 {
node-link-protection;

}
interface all {
node-link-protection;

}
interface fxp0.0 {
disable;

}
interface lo0.0 {
passive;

}
}

user@R4# show policy-options
policy-statement pplb {
then {
load-balance per-packet;

}
}
policy-statement prefix-sid {
term 1 {
from {
route-filter 203.0.113.5/24 exact;

}
then {
prefix-segment index 1004 node-segment;
accept;

}
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}
}

user@R4# show routing-options
router-id 203.0.113.5;
forwarding-table {
export pplb;

}

Verification

Confirm that the configuration is working properly.

• Verifying the IS-IS Adjacency Routes on page 291

• Verifying the IS-IS Overview Information on page 292

• Verifying the Segment Routing Route Entries for the IS-IS Protocol on page 293

• Verifying the MPLS Segment Routing Route Entries for the IS-IS Protocol on page 294

Verifying the IS-IS Adjacency Routes

Purpose Verify the adjacency of Router R4.
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Action From operational mode, enter the show isis adjacency detail command.

user@R4> show isis adjacency detail
R5
  Interface: ge-0/0/0.0, Level: 1, State: Up, Expires in 25 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 1d 23:55:22 ago
  Circuit type: 3, Speaks: IP, IPv6, MAC address: 0:5:86:e:2b:0
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R5.02, IP addresses: 10.0.6.2
  Level 1 IPv4 Adj-SID: 16

R5
  Interface: ge-0/0/0.0, Level: 2, State: Up, Expires in 25 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 1d 23:55:22 ago
  Circuit type: 3, Speaks: IP, IPv6, MAC address: 0:5:86:e:2b:0
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R5.02, IP addresses: 10.0.6.2
  Level 2 IPv4 Adj-SID: 17

R0
  Interface: ge-0/0/1.0, Level: 1, State: Up, Expires in 7 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 1d 23:49:06 ago
  Circuit type: 3, Speaks: IP, IPv6, MAC address: 0:5:86:5e:8e:1
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R1.02, IP addresses: 10.0.1.1
  Level 1 IPv4 Adj-SID: 18

R0
  Interface: ge-0/0/1.0, Level: 2, State: Up, Expires in 8 secs
  Priority: 64, Up/Down transitions: 1, Last transition: 1d 23:49:06 ago
  Circuit type: 3, Speaks: IP, IPv6, MAC address: 0:5:86:5e:8e:1
  Topologies: Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  LAN id: R1.02, IP addresses: 10.0.1.1
  Level 2 IPv4 Adj-SID: 19

Meaning The output shows the IS-IS adjacency details of Router R4 with Router R0 and R5.

Verifying the IS-IS Overview Information

Purpose Verify the IS-IS overview information of Router R4.
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Action From operational mode, enter the show isis overview command.

user@R4> show isis overview
Instance: master
  Router ID: 203.0.113.5
  Hostname: R4
  Sysid: 0100.0404.0404
  Areaid: 47.0005.80ff.f800.0000.0108.0001
  Adjacency holddown: enabled
  Maximum Areas: 3
  LSP life time: 1200
  Attached bit evaluation: enabled
  SPF delay: 200 msec, SPF holddown: 5000 msec, SPF rapid runs: 3
  IPv4 is enabled, IPv6 is enabled, SPRING based MPLS is enabled
  Traffic engineering: enabled
  Restart: Disabled
    Helper mode: Enabled
  Layer2-map: Disabled
  Source Packet Routing (SPRING): Enabled
    SRGB Config Range:
      SRGB Start-Label : 800000, SRGB Index-Range : 40000
    SRGB Block Allocation: Success
      SRGB Start Index : 800000, SRGB Size : 40000, Label-Range: [ 800000, 839999
 ]
    Node Segments: Disabled
  Level 1
    Internal route preference: 15
    External route preference: 160
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled
    Source Packet Routing is enabled
  Level 2
    Internal route preference: 18
    External route preference: 165
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled
    Source Packet Routing is enabled

Meaning The output displays the IS-IS overview information of the routing instance along with

the SPRING details of Router R4.

Verifying the Segment Routing Route Entries for the IS-IS Protocol

Purpose Verify the segment routing route entries of the routing table inet.3 for the IS-IS protocol.
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Action From operational mode, enter the show route table inet.3 protocol isis command.

user@R4> show route table inet.3 protocol isis
inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

203.0.113.0/24     *[L-ISIS/14] 00:09:31, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Push 0
                    > to 10.0.1.1 via ge-0/0/1.0, Push 0
203.0.113.2/32     *[L-ISIS/14] 00:02:44, metric 20
                    > to 10.0.1.1 via ge-0/0/1.0, Push 801001

Meaning Theoutput shows the segment routing routesof routing table inet.3 for the IS-ISprotocol.

Verifying theMPLS Segment Routing Route Entries for the IS-IS Protocol

Purpose Verify the MPLS segment routing route entries for the IS-IS protocol.
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Action From operational mode, enter the show route tablempls.0 protocol isis command.

user@R4> show route tablempls.0 protocol isis

 mpls.0: 23 destinations, 23 routes (23 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 2d 01:56:20, metric 1
                      to table inet.0
0(S=0)             *[MPLS/0] 2d 01:56:20, metric 1
                      to table mpls.0
1                  *[MPLS/0] 2d 01:56:20, metric 1
                      Receive
2                  *[MPLS/0] 2d 01:56:20, metric 1
                      to table inet6.0
2(S=0)             *[MPLS/0] 2d 01:56:20, metric 1
                      to table mpls.0
13                 *[MPLS/0] 2d 01:56:20, metric 1
                      Receive
16                 *[L-ISIS/14] 2d 01:52:56, metric 0
                    > to 10.0.6.2 via ge-0/0/0.0, Pop      
16(S=0)            *[L-ISIS/14] 00:01:34, metric 0
                    > to 10.0.6.2 via ge-0/0/0.0, Pop      
17                 *[L-ISIS/14] 2d 01:52:56, metric 0
                    > to 10.0.6.2 via ge-0/0/0.0, Pop      
17(S=0)            *[L-ISIS/14] 00:10:49, metric 0
                    > to 10.0.6.2 via ge-0/0/0.0, Pop      
18                 *[L-ISIS/14] 2d 01:46:40, metric 0
                    > to 10.0.1.1 via ge-0/0/1.0, Pop      
18(S=0)            *[L-ISIS/14] 00:01:34, metric 0
                    > to 10.0.1.1 via ge-0/0/1.0, Pop      
19                 *[L-ISIS/14] 2d 01:46:40, metric 0
                    > to 10.0.1.1 via ge-0/0/1.0, Pop      
19(S=0)            *[L-ISIS/14] 00:10:49, metric 0
                    > to 10.0.1.1 via ge-0/0/1.0, Pop      
801000             *[L-ISIS/14] 2d 01:46:40, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Swap 801000
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 0
801000(S=0)        *[L-ISIS/14] 00:01:34, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Swap 801000
                    > to 10.0.1.1 via ge-0/0/1.0, Pop      
801001             *[L-ISIS/14] 2d 01:46:14, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Swap 801001
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 801001
801002             *[L-ISIS/14] 1d 21:57:31, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Swap 801002
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 801002
801003             *[L-ISIS/14] 1d 21:56:57, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Swap 801003
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 801003
801005             *[L-ISIS/14] 2d 01:46:40, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Swap 0
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 801005
801005(S=0)        *[L-ISIS/14] 00:01:34, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Pop      
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 801005
801006             *[L-ISIS/14] 2d 01:46:40, metric 10
                      to 10.0.6.2 via ge-0/0/0.0, Swap 801006
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 801006
801007             *[L-ISIS/14] 1d 21:56:24, metric 10
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                      to 10.0.6.2 via ge-0/0/0.0, Swap 801007
                    > to 10.0.1.1 via ge-0/0/1.0, Swap 801007

Meaning The output shows the MPLS segment routing route entries for protocol IS-IS.

Related
Documentation

Configuring Anycast and Prefix segments in SPRING for IS-IS Protocol on page 297•

• ConfiguringSegmentRoutingGlobal Blocks Label Ranges inSPRING for IS-ISProtocol

on page 296

• Example: Configuring Segment Routing Global Blocks in SPRING for IS-IS to Increase

Network Speed on page 268

• Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

• adjacency-segment on page 393

• prefix-segment on page 492

• source-packet-routing on page 508

• srgb on page 510

• traffic-engineering on page 516

ConfiguringSegmentRoutingGlobalBlocksLabelRanges inSPRINGfor IS-ISProtocol

Segment routing (SR)or sourcepacket routing innetworking (SPRING) is a control-plane

architecture that enables an ingress router to steer a packet through a specific set of

nodes and links without relying on the intermediate nodes in the network to determine

the actual path it should take. The label range for a segment routing global block (SRGB)

is the range of label values used in segment routing. You can configure the start of the

label range and the index range. The end of the label range is the summation of the start

label value and the index range.

Before you configure SPRING SRGB for ISIS protocol, you must:

• Configure the router interfaces.

• Configure ISIS.

To configure SPRING SRGB label range on a device:

1. Configure the start-label and index-range of SRGB. The start label value indicates

the start of the SPRING label block and the index range along with the start label

indicate the end of the label block.

[edit protocols isis source-packet-routing]
user@host# set srgb start-label start-label-value
user@host# set srgb index-range index-range-value
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For example, configure SRGBwith start-label 800,000and index-range 40,000. The

start label of the SPRING label block is 800,000 and the end of the label block is

840,000.

[edit protocols isis source-packet-routing]
user@host# set srgb start-label 800000
user@host# set srgb index-range 40000

2. Configure the value of IPv4 node segment index.

[edit protocols isis source-packet-routing]
user@host# set node-segment ipv4-index ipv4-index-value

For example, configure 1001 for IPv4 node segment index.

[edit protocols isis source-packet-routing]
user@host# set node-segment ipv4-index 1001

3. Configure the value of IPv6 node segment index.

[edit protocols isis source-packet-routing]
user@host# set node-segment ipv6-index ipv6-index-value

For example, configure 2001 for IPv6 node segment index.

[edit protocols isis source-packet-routing]
user@host# set node-segment ipv6-index 2001

Related
Documentation

Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

•

• Example: Configuring Segment Routing Global Blocks in SPRING for IS-IS to Increase

Network Speed on page 268

• source-packet-routing on page 508

Configuring Anycast and Prefix segments in SPRING for IS-IS Protocol

Segment routing (SR)or sourcepacket routing innetworking (SPRING) is a control-plane

architecture that enables an ingress router to steer a packet through a specific set of

nodes and links without relying on the intermediate nodes in the network to determine

the actual path it should take. Segment routing global block (SRGB) is the range of label

valuesused in segment routing. JunosOSallowsyou toconfigureprefix segment identifier

(SID) and node SID to prefixes that are advertised in IS-IS through policy configuration.

Before you configure SPRING SRGB, prefix SID, and anycast SID for the IS-IS protocol,

you must:

• Configure the router interfaces.

• Configure the router ID.

• Configure IS-IS.
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Toconfigure deviceR1withSPRINGSRGB, prefix SID, andanycastSID for IS-ISprotocols:

1. Configure the start-label and index-range of SRGB.

[edit protocols isis source-packet-routing]
user@host# set srgb start-label start-label-value
user@host# set srgb index-range index-range-value

For example, configure SRGBwith start-label 800000 and index-range 40000 .

[edit protocols isis source-packet-routing]
user@host# set srgb start-label 800000
user@host# set srgb index-range 40000

2. Configure the routing policy to match a route (IPv4 or IPv6 ) exactly. Configure the

index and the node segment of the prefix segment for a given term and accept the

routing policy.

[edit policy-options policy-statement policy-name term term-value from]
user@host# set route-filter IP address exact
user@host# set prefix-segment index index-value
user@host# set prefix-segment node-segment
user@host# set accept

NOTE: Configurenodesegmentas/32prefixon loopback interface(lo0.0)
or on a valid stub interface.

For example, configure the routing policy to match the IPv4 route exactly. Configure

the index and the node segment of the prefix segment for a given term and accept

the routing policy.

[edit policy-options policy-statement policy-name term term-value from]
user@host# set route-filter 198.51.100.1/32 exact
user@host# set prefix-segment index index-value
user@host# set prefix-segment node-segment
user@host# set accept

For example, configure the routing policy to match the IPv6 route exactly. Configure

the index and the node segment of the prefix segment for a given term and accept

the routing policy.

[edit policy-options policy-statement policy-name term term-value from]
user@host# set route-filter 2001:db8::/32 exact
user@host# set prefix-segment index index-value
user@host# set prefix-segment node-segment
user@host# set accept

3. Configure the index and the node segment of the prefix segment for a given term and

accept the routing policy.

[edit policy-options policy-statement policy-name term term-value then]
user@host# set prefix-segment index index-value
user@host# set prefix-segment node-segment
user@host# set accept

Copyright © 2017, Juniper Networks, Inc.298

IS-IS Feature Guide



For example, configure the prefix segmentwith index 1004 and the node segment for

term 1 of policy statement prefix SID and accept the routing policy.

[edit policy-options policy-statement prefix-sid term 1 then]
user@host# set prefix-segment index 1004
user@host# set prefix-segment node-segment
user@host# set accept

4. Configure the routing policy with the same prefix (IPv4 or IPv6 )and same prefix

segment onmore than one routers for anycast SID.

NOTE: For anycast prefix SID, configure prefix SID on loopback interface(
lo0.0).

[edit policy-options policy-statement prefix-sid term 1 ]
user@host# set from route-filter IP address exact
user@host# set then prefix-segment index index-value
user@host# set then accept

For example, configure IPv4 prefix 198.51.100.1/32 with prefix segment 1000 on two

routers R0 and R1 for anycast SID.

[edit policy-options policy-statement prefix-sid term 1 ]
user@host# set from route-filter 198.51.100.1/32 exact
user@host# set then prefix-segment index 1000
user@host# set then accept

For example, configure IPv6 prefix 2001:db8::/32 with prefix segment 1000 on two

routers R0 and R1 for anycast SID.

[edit policy-options policy-statement prefix-sid term 1 ]
user@host# set from route-filter 2001:db8::/32 exact
user@host# set then prefix-segment index 2000
user@host# set then accept

5. Configure export policy on the IS-IS protocol.

[edit protocols isis]
user@host# export prefix-sid

6. Configure traffic-engineering shortcuts for IPv4-MPLS family traffic.

[edit protocols isis traffic-engineering]
user@host# set family inet-mpls shortcuts

7. Configure traffic-engineering shortcuts for IPv6-MPLS family traffic.

[edit protocols isis traffic-engineering]
user@host# set family inet6-mpls shortcuts

8. Configure explicit NULL to enable E and P bits in all prefix SID advertisements.

[edit protocol isis source-packet-routing]
user@host# set explicit-null
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9. Configure adjacency segment hold time to retain segment adjacency.

[edit protocol isis source-packet-routing]
user@host# set adjacency-segment hold-time hold-time

For example, configure adjacency segments with 240,000milliseconds hold time.

[edit protocol isis source-packet-routing]
user@host# set adjacency-segment hold-time 240000

Related
Documentation

• Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

• adjacency-segment on page 393

• source-packet-routing on page 508

• traffic-engineering on page 516
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CHAPTER 10

Configuring IS-IS Scaling and Throttling

• Understanding Link-State PDU Throttling for IS-IS Interfaces on page 301

• Example: Configuring the Transmission Frequency for Link-State PDUs on IS-IS

Interfaces on page 302

• Understanding theTransmission Frequency for CSNPson IS-IS Interfaces onpage306

• Example: Configuring the Transmission Frequency for CSNP Packets on IS-IS

Interfaces on page 307

• Understanding IS-IS Mesh Groups on page 312

• Example: Configuring Mesh Groups of IS-IS Interfaces on page 312

Understanding Link-State PDU Throttling for IS-IS Interfaces

Link-state PDU throttling by use of the lsp-interval statement is amechanism to control

the flooding pace to neighboring routing devices to prevent overloading them.

Control traffic (link-state PDU and related packets) might cause delays in user traffic

(information packets) because control traffic always has precedence in terms of

scheduling on the interface cards.

Unfortunately, the control traffic transmission rate does not get lower on low-bandwidth

interfacessuchasDS-0or fractionalT1/E1 lines.Control traffic stays thesame, regardless

of line bandwidth.

Junos OS does not support automated calculation of link-state PDU throttling based on

available bandwidth because the lowest-speed interface cards on a Juniper Networks

routing device starts at T1/E1 speeds (1.5 and 2 Mbps). It is assumed that even with

link-state PDU pacing of 20ms, the control traffic will not consumemore than half of

the interface bandwidth.

However, theremightbe fractionalT1/E1 circuits (less than the full bandwidth) configured

as well, where link-state PDU pacing might have to be adjusted.

Thus, the lsp-interval statement helps to resolve two issues: regulating the

control-traffic-to-user-traffic ratio, and protecting neighbors during transient situations.

The traffic subject to this pacing is non-self-originated traffic, which is traffic that has

been originated by other routers, not the local router. Junos OS has hard-coded rate

limiting for locally generated link-state PDUs. All the link-state PDUs are paced using a
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20ms timer. Additionally, there is logic that makes sure that the adjacency is reliably up

for some time before advertising the adjacency.

Related
Documentation

Example: Configuring the Transmission Frequency for Link-State PDUs on IS-IS

Interfaces on page 302

•

Example: Configuring the Transmission Frequency for Link-State PDUs on IS-IS
Interfaces

This example shows how tomodify the link-state PDU interval time.

• Requirements on page 302

• Overview on page 302

• Configuration on page 303

• Verification on page 304

Requirements

Before you begin, configure IS-IS. See “Example: Configuring IS-IS” on page 14 for

information about the sample IS-IS configuration.

Overview

To keep reachability information in the network current, link-state protocols need to

originate, distribute, and revoke or time-out topology information. In IS-IS, topology

information is encoded in link-state PDUs.

By default, the routing device sends one link-state PDU out an interface every

100milliseconds. Tomodify this interval, include the lsp-interval statement:

lsp-intervalmilliseconds;

To disable the transmission of all link-state PDUs, set the interval to 0.

Link-state PDU throttling by use of the lsp-interval statement controls the flooding pace

to neighboring routing devices in order to not overload them and also to ensure that user

traffic is not delayed on low-bandwidth links.

In this example, an IS-IS routing device on a LANsegment is configured to send link-state

PDUs every 1000milliseconds.

Figure 29 on page 302 shows the topology used in this example.

Figure 29: IS-IS Link-State PDU Interval Topology
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This example describes the steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces fe-1/2/0 unit 0 description to-R2
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set protocols isis traceoptions file isis-trace
set protocols isis traceoptions flag lsp
set protocols isis interface fe-1/2/0.0 lsp-interval 1000
set protocols isis interface lo0.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure the link-state PDU interval:

1. Configure the interfaces.

[edit interfaces]
user@R1# set fe-1/2/0 unit 0 description to-R2
user@R1# set fe-1/2/0 unit 0 family inet address 10.0.0.1/30
user@R1# set fe-1/2/0 unit 0 family iso
user@R1# set lo0 unit 0 family inet address 192.168.0.1/32
user@R1# set lo0 unit 0 family iso address 49.0002.0192.0168.0001.00

2. Enable IS-IS on the interfaces.

[edit protocols isis]
user@R1# set interface fe-1/2/0.0
user@R1# set interface lo0.0

3. Modify the link-state PDU interval.

[edit protocols isis interface fe-1/2/0.0]
user@R1# set lsp-interval 1000

4. (Optional) Enable tracing for tracking link-state PDU operations.

[edit protocols isis traceoptions]
user@R1# set file isis-trace
user@R1# set flag lsp
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Results Fromconfigurationmode, confirm your configuration by entering the show interfacesand

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R1# show interfaces
fe-1/2/0 {
unit 0 {
description to-R2;
family inet {
address 10.0.0.1/30;

}
family iso;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.1/32;

}
family iso {
address 49.0002.0192.0168.0001.00;

}
}

}

user@R1# show protocols
isis {
traceoptions {
file isis-trace;
flag lsp;

}
interface fe-1/2/0.0 {
lsp-interval 1000;

}
interface lo0.0;

}

If you are done configuring the device, enter commit from configuration mode. Repeat

the configuration on Device R2.

Verification

Confirm that the configuration is working properly.

• Verifying the Link-State PDU Interval on page 304

• Checking the Link-State PDU Statistics on page 305

• Checking the Trace Log on page 306

Verifying the Link-State PDU Interval

Purpose Check the link-state PDU interval setting on the IS-IS interface.
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Action From operational mode, enter the show isis interface extensive command.

user@R1> show isis interface extensive
fe-1/2/0.0
  Index: 70, State: 0x6, Circuit id: 0x1, Circuit type: 3
  LSP interval: 1000 ms, CSNP interval: 10 s, Loose Hello padding
  Adjacency advertisement: Advertise
  Level 1
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: R2.02 (not us)
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: R2.02 (not us)

Meaning The output shows that the link-state PDU interval is set to 1000milliseconds.

Checking the Link-State PDU Statistics

Purpose Check the number of link-state PDUs sent and received.

Action From operational mode, enter the show isis statistics command.

user@R1> show isis statistics

IS-IS statistics for R1:
PDU type       Received    Processed        Drops         Sent       Rexmit
LSP                  24           24            0           13            0
IIH                2467           24            0          836            0
CSNP                474          474            0            0            0
PSNP                  0            0            0            0            0
Unknown               0            0            0            0            0
Totals             2965          522            0          849            0

Total packets received: 2965 Sent: 849

SNP queue length: 0 Drops: 0
LSP queue length: 0 Drops: 0
SPF runs: 14
Fragments rebuilt: 15
LSP regenerations: 6
Purges initiated: 0

user@R2> show isis statistics
IS-IS statistics for R2:
PDU type       Received    Processed        Drops         Sent       Rexmit
LSP                  13           13            0           24            0
IIH                 828           15            0         2459            0
CSNP                  0            0            0          474            0
PSNP                  0            0            0            0            0
Unknown               0            0            0            0            0
Totals              841           28            0         2957            0

Total packets received: 841 Sent: 2957
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SNP queue length: 0 Drops: 0
LSP queue length: 0 Drops: 0
SPF runs: 17
Fragments rebuilt: 26
LSP regenerations: 11
Purges initiated: 0

Meaning The output shows the number of link-state PDUs sent and received on Device R1 and

Device R2.

Checking the Trace Log

Purpose Check the IS-IS trace log to view the interval between packets.

Action From operational mode, enter the show log isis-trace | match lsp command.

user@R1> show log isis | match lsp

Jun 18 15:27:02.692031 Received L1 LSP R2.00-00, on interface fe-1/2/0.0
Jun 18 15:27:02.692753 Updating L1 LSP R2.00-00 in TED
Jun 18 15:27:44.396480 Updating L1 LSP R1.00-00 in TED
Jun 18 15:27:45.398077 Sending L1 LSP R1.00-00 on interface fe-1/2/0.0
Jun 18 15:28:44.689024 Received L1 LSP R2.02-00, on interface fe-1/2/0.0
Jun 18 15:28:44.689663 Updating L1 LSP R2.02-00 in TED
Jun 18 15:29:15.954900 Updating L2 LSP R1.00-00 in TED
Jun 18 15:29:16.955620 Sending L2 LSP R1.00-00 on interface fe-1/2/0.0
Jun 18 15:29:28.789986 Received L2 LSP R2.00-00, on interface fe-1/2/0.0
Jun 18 15:29:28.790620 Updating L2 LSP R2.00-00 in TED
Jun 18 15:30:27.727892 Received L2 LSP R2.02-00, on interface fe-1/2/0.0
Jun 18 15:30:27.728519 Updating L2 LSP R2.02-00 in TED

Meaning The output shows that Level 1 and Level 2 link-state PDUs are being sent and received

roughly every 1000milliseconds (1 second).

Related
Documentation

Understanding Link-State PDU Throttling for IS-IS Interfaces on page 301•

• Example:Configuring theTransmissionFrequency forCSNPPacketson IS-IS Interfaces

on page 307

Understanding the Transmission Frequency for CSNPs on IS-IS Interfaces

The complete sequence number PDU (CSNP) interval controls the frequency at which

a routing device sends a directory of its link-state database.

When IS-IS is activated on a routing device’s interface, the device first sends some IS-IS

hello packets (IIHs) to its neighbors to ensure that the circuit is capable of transporting

packets inbothdirections. In the IIHs, the router embeds informationabout thedesignated

router (also called the designated intermediate system or DIS). One of the designated
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router roles on an IS-IS broadcast circuit is to synchronize the link-state databases on

LANs. The designated router does this by periodically sending a directory of its link-state

database, which is received by all the routing devices on a LAN.

If the routing device is the designated router on a LAN, IS-IS sends CSNPs every

10 seconds. If the routing device is on a point-to-point interface, it sends CSNPs every

5 seconds. The general recommendation is to use the default values or to increase the

CSNP interval if there are a large number of broadcast circuits that need to be supplied

with fresh CSNPs. Increasing the interval can help protect against CSNP flooding.

Related
Documentation

Example:Configuring theTransmissionFrequency forCSNPPacketson IS-IS Interfaces

on page 307

•

Example:ConfiguringtheTransmissionFrequencyforCSNPPacketson IS-IS Interfaces

Thisexampleshowshowtomodify thecomplete sequencenumberPDU(CSNP) interval

on IS-IS interfaces.

• Requirements on page 307

• Overview on page 307

• Configuration on page 308

• Verification on page 310

Requirements

Before you begin, configure IS-IS. See “Example: Configuring IS-IS” on page 14 for

information about the sample IS-IS configuration.

Overview

CSNPs contain a complete list of all link-state PDUs in the IS-IS database. CSNPs are

sent periodically on all links, and the receiving systems use the information in the CSNP

to update and synchronize their link-state PDU databases. The designated router

multicasts CSNPs on broadcast links in place of sending explicit acknowledgments for

each link-state PDU.

If the routing device is the designated router on a LAN, IS-IS sends CSNPs every

10 seconds. Youmight want to modify the default interval to protect against CSNP

flooding.

NOTE: The csnp-interval statement is effective only when configured on
LAN interfaces.

Tomodify the CSNP interval, include the csnp-interval statement:

csnp-interval seconds;

The time can range from 1 through 65,535 seconds.

307Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuring IS-IS Scaling and Throttling



To configure the interface not to send any CSNPs, specify the disable option:

csnp-interval disable;

In this example, an IS-IS routing device on a LAN segment is configured to send CSNPs

every 30 seconds.

Figure 29 on page 302 shows the topology used in this example.

Figure 30: IS-IS CSNP Interval Topology
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This example describes the steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces fe-1/2/0 unit 0 description to-R2
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set protocols isis traceoptions file isis-trace
set protocols isis traceoptions flag csn
set protocols isis interface fe-1/2/0.0 csnp-interval 30
set protocols isis interface lo0.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure the CSNP interval:

1. Configure the interfaces.

[edit interfaces]
user@R1# set fe-1/2/0 unit 0 description to-R2
user@R1# set fe-1/2/0 unit 0 family inet address 10.0.0.1/30
user@R1# set fe-1/2/0 unit 0 family iso
user@R1# set lo0 unit 0 family inet address 192.168.0.1/32
user@R1# set lo0 unit 0 family iso address 49.0002.0192.0168.0001.00

2. Enable IS-IS on the interfaces.

[edit protocols isis]
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user@R1# set interface fe-1/2/0.0
user@R1# set interface lo0.0

3. Modify the CSNP interval.

[edit protocols isis interface fe-1/2/0.0]
user@R1# set csnp-interval 30

4. (Optional) Enable tracing for tracking CSNP operations.

[edit protocols isis traceoptions]
user@R1# set file isis-trace
user@R1# set flag csn

Results Fromconfigurationmode, confirm your configuration by entering the show interfacesand

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R1# show interfaces
fe-1/2/0 {
unit 0 {
description to-R2;
family inet {
address 10.0.0.1/30;

}
family iso;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.1/32;

}
family iso {
address 49.0002.0192.0168.0001.00;

}
}

}

user@R1# show protocols
isis {
traceoptions {
file isis-trace;
flag csn;

}
interface fe-1/2/0.0 {
csnp-interval 30;

}
interface lo0.0;

}

If you are done configuring the device, enter commit from configuration mode. Repeat

the configuration on Device R2.
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Verification

Confirm that the configuration is working properly.

• Verifying the CSNP Interval on page 310

• Checking the CSNP Statistics on page 310

• Checking the IS-IS Log on page 311

Verifying the CSNP Interval

Purpose Check the CSNP interval setting on the IS-IS interface.

Action From operational mode, enter the show isis interface extensive command.

user@R1> show isis interface extensive
IS-IS interface database:
fe-1/2/0.0
  Index: 70, State: 0x6, Circuit id: 0x1, Circuit type: 3
  LSP interval: 100 ms, CSNP interval: 30 s, Loose Hello padding
  Adjacency advertisement: Advertise
  Level 1
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: R2.02 (not us)
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: R2.02 (not us)

Meaning The output shows that the CSNP interval is set to 30 seconds.

Checking the CSNP Statistics

Purpose Checking the number of CSNPs sent and received.

Action From operational mode, enter the show isis statistics command.

user@R1> show isis statistics

IS-IS statistics for R1:
PDU type       Received    Processed        Drops         Sent       Rexmit
LSP                   5            5            0            3            0
IIH                  94           20            0           43            0
CSNP                  6            6            0            0            0
PSNP                  0            0            0            0            0
Unknown               0            0            0            0            0
Totals              105           31            0           46            0

Total packets received: 105 Sent: 46

SNP queue length: 0 Drops: 0
LSP queue length: 0 Drops: 0
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SPF runs: 5
Fragments rebuilt: 5
LSP regenerations: 0
Purges initiated: 0
-----

user@R2> show isis statistics
IS-IS statistics for R2:
PDU type       Received    Processed        Drops         Sent       Rexmit
LSP                   3            3            0            5            0
IIH                  35           11            0           86            0
CSNP                  0            0            0            6            0
PSNP                  0            0            0            0            0
Unknown               0            0            0            0            0
Totals               38           14            0           97            0

Total packets received: 38 Sent: 97

SNP queue length: 0 Drops: 0
LSP queue length: 0 Drops: 0
SPF runs: 7
Fragments rebuilt: 7
LSP regenerations: 0
Purges initiated: 0

Meaning The output shows the number of CSNPs sent and received on Device R1 and Device R2.

NOTE: On broadcast links, only the designated intermediate system (DIS)
sends CSNPs.

Checking the IS-IS Log

Purpose Check the IS-IS trace log to view the interval between packets.

Action From operational mode, enter the show log isis-trace | match csn command.

user@R1> show log isis-trace | match csn

Jun 18 14:36:19.504064 Received L1 CSN, source R2, interface fe-1/2/0.0
Jun 18 14:36:19.523065 Received L2 CSN, source R2, interface fe-1/2/0.0
Jun 18 14:36:48.904120 Received L1 CSN, source R2, interface fe-1/2/0.0
Jun 18 14:36:48.916425 Received L2 CSN, source R2, interface fe-1/2/0.0
Jun 18 14:37:14.954447 Received L1 CSN, source R2, interface fe-1/2/0.0
Jun 18 14:37:14.971329 Received L2 CSN, source R2, interface fe-1/2/0.0
Jun 18 14:37:44.227106 Received L1 CSN, source R2, interface fe-1/2/0.0
Jun 18 14:37:44.244181 Received L2 CSN, source R2, interface fe-1/2/0.0
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Meaning The output shows that Level 1 and Level 2 CSNPs are being received roughly every 30

seconds.

Related
Documentation

Understanding theTransmission Frequency for CSNPson IS-IS Interfaces onpage306•

• Example: Configuring the Transmission Frequency for Link-State PDUs on IS-IS

Interfaces on page 302

Understanding IS-ISMesh Groups

Amesh group is a set of routing devices that are fully connected. That is, they have a fully

meshed topology.

Junos OS supports IS-IS mesh groups as documented in RFC 2973, IS-IS Mesh Groups.

When link-state PDUs are being flooded throughout an area, each router within a mesh

group receives only a single copy of a link-state PDU instead of receiving one copy from

each neighbor, thus minimizing the overhead associated with the flooding of link-state

PDUs.

Mesh groups provide a scalingmethod for the flooding subsystem.We recommend that

you deploy mesh groups when your network design has a dense flooding topology. For

example, consider the classical overlay topologies of the 1990s where 200 routers were

fully meshed using permanent virtual circuits (PVCs) over an ATM core, because ATM

was the only high-speed technology at the time. A PVC is a software-defined logical

connection in a network such as a Frame Relay network.

What has changed since the 1990s is that IP and MPLS technology have reduced the

ATM layer and removed the need for overlaymeshing. The flooding graphs have become

sparse inalmostall practicaldeployments. In serviceprovidernetworks, overlaynetworks

are no longer used.

In enterprise networks, dense flooding graphs that, for example, lease a Layer 2 VPN

service (an overlay network) to fully mesh itsWAN routers might continue to be a useful

architecture. In such cases, mesh groups might be useful.

Related
Documentation

Example: Configuring Mesh Groups of IS-IS Interfaces on page 312•

Example: ConfiguringMesh Groups of IS-IS Interfaces

This example shows how to configure mesh groups of IS-IS interfaces.

• Requirements on page 313

• Overview on page 313

• Configuration on page 313

• Verification on page 316
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Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

When link-state PDUs are being flooded throughout an area, each router within a mesh

group receives only a single copy of a link-state PDU instead of receiving one copy from

each neighbor, thus minimizing the overhead associated with the flooding of link-state

PDUs.

To create amesh group and designate that an interface be part of the group, assign a

mesh-group number to all the routing device interfaces in the group:

mesh-group value;

To prevent an interface in the mesh group from flooding link-state PDUs, configure

blocking on that interface:

mesh-group blocked;

Figure 31 on page 313 shows the topology used in this example.

Figure 31: IS-ISMesh Topology
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“CLI Quick Configuration” on page 313 shows the configuration for all of the devices in

Figure 31 on page 313. The section “Step-by-Step Procedure” on page 315 describes the

steps on Device R1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces fe-1/2/0 unit 0 description to-R2
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.1/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R4
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.5/30
set interfaces fe-1/2/1 unit 0 family iso
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set interfaces fe-1/2/2 unit 0 description to-R3
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.9/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0001.00
set protocols isis interface fe-1/2/0.0mesh-group 1
set protocols isis interface fe-1/2/1.0mesh-group 1
set protocols isis interface fe-1/2/2.0mesh-group 1
set protocols isis interface lo0.0

Device R2 set interfaces fe-1/2/0 unit 0 description to-R1
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.2/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R1
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.14/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 description to-R1
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.21/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0002.00
set protocols isis interface fe-1/2/0.2mesh-group 1
set protocols isis interface fe-1/2/1.0mesh-group 1
set protocols isis interface fe-1/2/2.0mesh-group 1
set protocols isis interface lo0.0

Device R3 set interfaces fe-1/2/0 unit 0 description to-R1
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.10/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R2
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.13/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 description to-R4
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.17/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0003.00
set protocols isis interface fe-1/2/0.0mesh-group 1
set protocols isis interface fe-1/2/1.0mesh-group 1
set protocols isis interface fe-1/2/2.0mesh-group 1
set protocols isis interface lo0.0

Device R4 set interfaces fe-1/2/0 unit 0 description to-R1
set interfaces fe-1/2/0 unit 0 family inet address 10.0.0.6/30
set interfaces fe-1/2/0 unit 0 family iso
set interfaces fe-1/2/1 unit 0 description to-R3
set interfaces fe-1/2/1 unit 0 family inet address 10.0.0.18/30
set interfaces fe-1/2/1 unit 0 family iso
set interfaces fe-1/2/2 unit 0 description to-R2
set interfaces fe-1/2/2 unit 0 family inet address 10.0.0.22/30
set interfaces fe-1/2/2 unit 0 family iso
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set interfaces lo0 unit 0 family iso address 49.0002.0192.0168.0004.00
set protocols isis interface fe-1/2/0.0mesh-group 1
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set protocols isis interface fe-1/2/1.0mesh-group 1
set protocols isis interface fe-1/2/2.0mesh-group 1
set protocols isis interface lo0.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an IS-IS mesh group:

1. Configure the interfaces.

[edit interfaces]
user@R1# set fe-1/2/0 unit 0 description to-R2
user@R1# set fe-1/2/0 unit 0 family inet address 10.0.0.1/30
user@R1# set fe-1/2/0 unit 0 family iso
user@R1# set fe-1/2/1 unit 0 description to-R4
user@R1# set fe-1/2/1 unit 0 family inet address 10.0.0.5/30
user@R1# set fe-1/2/1 unit 0 family iso
user@R1# set fe-1/2/2 unit 0 description to-R3
user@R1# set fe-1/2/2 unit 0 family inet address 10.0.0.9/30
user@R1# set fe-1/2/2 unit 0 family iso
user@R1# set lo0 unit 0 family inet address 192.168.0.1/32
user@R1# set lo0 unit 0 family iso address 49.0002.0192.0168.0001.00

2. Enable IS-IS on the interfaces, and assign amesh group number.

[edit protocols isis]
user@R1# set interface fe-1/2/0.0mesh-group 1
user@R1# set interface fe-1/2/1.0mesh-group 1
user@R1# set interface fe-1/2/2.0mesh-group 1
user@R1# set interface lo0.0

Results Fromconfigurationmode, confirm your configuration by entering the show interfacesand

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R1# show interfaces
fe-1/2/0 {
unit 0 {
description to-R2;
family inet {
address 10.0.0.1/30;

}
family iso;

}
}
fe-1/2/1 {
unit 0 {
description to-R4;
family inet {
address 10.0.0.5/30;

}
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family iso;
}

}
fe-1/2/2 {
unit 0 {
description to-R3;
family inet {
address 10.0.0.9/30;

}
family iso;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.0.1/32;

}
family iso {
address 49.0002.0192.0168.0001.00;

}
}

}

user@R1# show protocols
isis {
interface fe-1/2/0.0 {
mesh-group 1;

}
interface fe-1/2/1.0 {
mesh-group 1;

}
interface fe-1/2/2.0 {
mesh-group 1;

}
interface lo0.0;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Checking the Interface Mesh Group on page 316

• Checking the IS-IS Statistics on page 318

Checking the InterfaceMesh Group

Purpose Verify that the mesh group is enabled on the IS-IS interfaces.

Action From operational mode, enter the show isis interface extensive command.

user@R1> show isis interface extensive
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IS-IS interface database:
lo0.0
  Index: 68, State: 0x6, Circuit id: 0x1, Circuit type: 0
  LSP interval: 100 ms, CSNP interval: disabled, Loose Hello padding
  Adjacency advertisement: Advertise
  Level 1
    Adjacencies: 0, Priority: 64, Metric: 0
    Passive
  Level 2
    Adjacencies: 0, Priority: 64, Metric: 0
    Passive
fe-1/2/0.1
  Index: 73, State: 0x206, Circuit id: 0x1, Circuit type: 3
  LSP interval: 100 ms, CSNP interval: 10 s, Loose Hello padding
  Adjacency advertisement: Advertise
   CSNP interval: disabled, Mesh group: 1
  Level 1
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R2.03 (not us)
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R2.03 (not us)
fe-1/2/1.0
  Index: 75, State: 0x206, Circuit id: 0x1, Circuit type: 3
  LSP interval: 100 ms, CSNP interval: 10 s, Loose Hello padding
  Adjacency advertisement: Advertise
   CSNP interval: disabled, Mesh group: 1
  Level 1
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R4.03 (not us)
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R4.03 (not us)
fe-1/2/2.0
  Index: 76, State: 0x206, Circuit id: 0x1, Circuit type: 3
  LSP interval: 100 ms, CSNP interval: 10 s, Loose Hello padding
  Adjacency advertisement: Advertise
   CSNP interval: disabled, Mesh group: 1
  Level 1
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R3.02 (not us)
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 9.000 s, Hold Time: 27 s
    Designated Router: tp5-R3.02 (not us)

Meaning Mesh group: 1 in the output shows that the mesh group is enabled as expected.
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Checking the IS-IS Statistics

Purpose Verify that the number of link-state PDUs received and sent is less than what it would

be if the mesh group were not enabled.

Action From operational mode, enter the show isis statistics command.

user@R1> show isis statistics
IS-IS statistics for tp5-R1:
PDU type       Received    Processed        Drops         Sent       Rexmit
LSP                  73           73            0           37            0
IIH                4463           85            0         1525            0
CSNP               1294         1294            0            0            0
PSNP                  0            0            0            2            0
Unknown               0            0            0            0            0
Totals             5830         1452            0         1564            0

Total packets received: 5830 Sent: 1564

SNP queue length: 0 Drops: 0
LSP queue length: 0 Drops: 0
SPF runs: 26
Fragments rebuilt: 15
LSP regenerations: 4
Purges initiated: 0

Meaning After the adjacencies have been up for about 38minutes, the output shows that Device

R1 has received 73 link-state PDUs and sent 37 link-state PDUs. In the same topology in

thesameamountof timewithout themeshgroupenabled,DeviceR1wouldhave received

roughly 156 link-state PDUs and sent roughly 117 link-state PDUs.

Related
Documentation

• Understanding IS-IS Mesh Groups on page 312
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CHAPTER 11

Configuring IS-IS CLNS

• Understanding IS-IS for CLNS on page 319

• Example: Configuring IS-IS for CLNS on page 319

Understanding IS-IS for CLNS

IS-IS extensions provide the basic interior gateway protocol (IGP) support for collecting

intradomain routing information forConnectionlessNetworkService (CLNS)destinations

within a CLNS network. Routers that learn host addresses through End

System-to-Intermediate System (ES-IS) can advertise the addresses to other routers

(intermediate systems) by using IS-IS.

For more information about IS-IS, see the ISO 10589 standard.

Related
Documentation

CLNS Overview•

• Example: Configuring IS-IS for CLNS on page 319

Example: Configuring IS-IS for CLNS

This example shows how to create a routing instance and enable IS-IS protocol on all

interfaces.

• Requirements on page 319

• Overview on page 319

• Configuration on page 320

• Verification on page 321

Requirements

Before you begin, configure the network interfaces. See Interfaces Feature Guide for

Security Devices.

Overview

The configuration instructions in this topic describe how to create a routing-instance

calledaaaa, enable IS-ISonall interfaces, anddefineBGPexportpolicyname(dist-bgp),

family (ISO), and protocol (BP), and apply the export policy to IS-IS.
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set routing-instances aaaa protocols isis clns-routing
set routing-instances aaaa protocols isis interface all
set routing-instances aaaa protocols isis no-ipv4-routing no-ipv6-routing
set policy-options policy-statement dist-bgp from family iso protocol bgp
set policy-options policy-statement dist-bgp then accept
set routing-instances aaaa protocols isis export dist-bgp

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration

Mode.

To configure IS-IS for CLNS:

1. Configure the routing instance.

[edit]
user@host# edit routing-instances aaaa

2. Enable CLNS routing.

[edit routing-instances aaaa]
user@host# set protocols isis clns-routing

3. Enable IS-IS on all interfaces.

[edit routing-instances aaaa]
user@host# set protocols isis interface all

4. (Optional) Disable IPv4 and IPv6 routing to configure a pure CLNS network .

[edit routing-instances aaaa]
user@host# set protocols isis no-ipv4-routing no-ipv6-routing

5. Define the BGP export policy name, family, and protocol.

[edit policy-options]
user@host# set policy-statement dist-bgp from family iso protocol bgp

6. Define the action for the export policy.

[edit policy-options]
user@host# set policy-statement dist-bgp then accept

7. Apply the export policy to IS-IS.
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[edit routing-instances aaaa]
user@host# set protocols isis export dist-bgp

Results From configuration mode, confirm your configuration by entering the show

routing-instances command. If the output does not display the intended configuration,

repeat the configuration instructions in this example to correct it.

[edit]
user@host# show routing-instances
aaaa {
protocols {
isis {
export dist-bgp;
no-ipv4-routing;
no-ipv6-routing;
clns-routing;
interface all;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying Routing-Instance for CLNS on page 321

• Verifying IS-IS for CLNS on page 321

Verifying Routing-Instance for CLNS

Purpose Verify that the policy options are enabled for the routing instance.

Action From operational mode, enter the show routing-instances command.

Verifying IS-IS for CLNS

Purpose Verify that IS-IS is enabled.

Action From operational mode, enter the show protocols command.

Related
Documentation

• CLNS Configuration Overview

• Understanding IS-IS for CLNS on page 319

• Verifying a CLNS VPN Configuration
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CHAPTER 12

Configuring IS-IS on Logical Systems

• Introduction to Logical Systems on page 323

• Example: Configuring IS-IS on Logical SystemsWithin the Same Router on page 325

• Understanding Default Routes on page 335

• Example: Configuring an IS-IS Default Route Policy on Logical Systems on page 336

Introduction to Logical Systems

Formanyyears, engineershavecombinedpower supplies, routinghardwareandsoftware,

forwarding hardware and software, and physical interfaces into a networking device

known as a router. Networking vendors have created large routers and small routers, but

all routers have been placed into service as individual devices. As a result, the router has

been considered a single physical device for most of its history.

The concept of logical systems breaks with this tradition. With the Junos
®
operating

system (Junos OS), you can partition a single router into multiple logical devices that

perform independent routing tasks. Because logical systems perform a subset of the

tasksoncehandledby themain router, logical systemsoffer aneffectiveway tomaximize

the use of a single routing or switching platform.

NOTE: Beginning with Junos OS Release 9.3, the logical router feature has
been renamed logical system.

All configurationstatements,operationalcommands,showcommandoutput,

errormessages, logmessages, andSNMPMIBobjects that contain the string
logical-router have been changed to logical-system.

Traditionally, service provider network design requires multiple layers of switches and

routers. These devices transport packet traffic between customers. As seen on the left

side of Figure 32 on page 324, access devices are connected to edge devices, which are in

turn connected to core devices.

However, this complexity can lead to challenges in maintenance, configuration, and

operation. To reducesuchcomplexity, JuniperNetworks supports logical systems. Logical

systems perform a subset of the actions of the main router and have their own unique

routing tables, interfaces, policies, and routing instances. As shown on the right side of
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Figure 32 on page 324, a set of logical systems within a single router can handle the

functions previously performed by several small routers.

Figure 32: Logical Systems Concepts
Network topology without logical systems

(eight separate physical devices)
Network topology with logical systems

(one physical router with eight logical devices)

g0
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2

Router 1

Figure33onpage324showsthe JunosOSarchitecturewithout logical systemsconfigured.

Figure 34 on page 325 shows the Junos OS architecture when logical systems are

configured. Note that each logical system runs its own routing protocol process (rpd).

Figure 33: Junos OSWithout Logical Systems
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Figure 34: Junos OSwith Logical Systems
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Release History Table DescriptionRelease

Beginning with Junos OS Release 9.3, the logical router feature has been
renamed logical system.

9.3

Related
Documentation

Logical Systems Operations and Restrictions•

• Junos OS Features That Are Supported on Logical Systems

Example: Configuring IS-IS on Logical SystemsWithin the Same Router

This example shows how to configure an IS-IS network by usingmultiple logical systems

that are running on a single physical router. The logical systems are connected by logical

tunnel interfaces.

• Requirements on page 325

• Overview on page 326

• Configuration on page 326

• Verification on page 331

Requirements

Youmust connect the logical systemsbyusing logical tunnel (lt) interfaces. SeeExample:

Connecting Logical SystemsWithin the Same Device Using Logical Tunnel Interfaces on

MX Series Routers and EX Series Switches.
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Overview

This example shows an IS-IS configuration with three logical systems running on one

physical router. Each logical system has its own routing table. The configuration enables

the protocol on all logical tunnel interfaces that participate in the IS-IS domain.

Figure 35 on page 326 shows the sample network.

Figure 35: IS-IS on Logical Systems

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set logical-systems LS1 interfaces lt-0/1/0 unit 2 description LS1->LS2
set logical-systems LS1 interfaces lt-0/1/0 unit 2 encapsulation ethernet
set logical-systems LS1 interfaces lt-0/1/0 unit 2 peer-unit 1
set logical-systems LS1 interfaces lt-0/1/0 unit 2 family inet address 10.0.0.1/30
set logical-systems LS1 interfaces lt-0/1/0 unit 2 family iso
set logical-systems LS1 interfaces lt-0/1/0 unit 0 description LS1->LS3
set logical-systems LS1 interfaces lt-0/1/0 unit 0 encapsulation ethernet
set logical-systems LS1 interfaces lt-0/1/0 unit 0 peer-unit 5
set logical-systems LS1 interfaces lt-0/1/0 unit 0 family inet address 10.0.1.2/30
set logical-systems LS1 interfaces lt-0/1/0 unit 0 family iso
set logical-systemsLS1 interfaces lo0unit 1 family isoaddress49.0001.1720.1600.1001.00
set logical-systems LS1 protocols isis interface lt-0/1/0.0
set logical-systems LS1 protocols isis interface lt-0/1/0.2
set logical-systems LS1 protocols isis interface lo0.1 passive
set logical-systems LS2 interfaces lt-0/1/0 unit 1 description LS2->LS1
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set logical-systems LS2 interfaces lt-0/1/0 unit 1 encapsulation ethernet
set logical-systems LS2 interfaces lt-0/1/0 unit 1 peer-unit 2
set logical-systems LS2 interfaces lt-0/1/0 unit 1 family inet address 10.0.0.2/30
set logical-systems LS2 interfaces lt-0/1/0 unit 1 family iso
set logical-systems LS2 interfaces lt-0/1/0 unit 4 description LS2->LS3
set logical-systems LS2 interfaces lt-0/1/0 unit 4 encapsulation ethernet
set logical-systems LS2 interfaces lt-0/1/0 unit 4 peer-unit 3
set logical-systems LS2 interfaces lt-0/1/0 unit 4 family inet address 10.0.2.2/30
set logical-systems LS2 interfaces lt-0/1/0 unit 4 family iso
set logical-systems LS2 interfaces lo0 unit 2 family iso address
49.0001.1720.1600.2002.00

set logical-systems LS2 protocols isis interface lt-0/1/0.1
set logical-systems LS2 protocols isis interface lt-0/1/0.4
set logical-systems LS2 protocols isis interface lo0.2 passive
set logical-systems LS3 interfaces lt-0/1/0 unit 3 description LS3->LS2
set logical-systems LS3 interfaces lt-0/1/0 unit 3 encapsulation ethernet
set logical-systems LS3 interfaces lt-0/1/0 unit 3 peer-unit 4
set logical-systems LS3 interfaces lt-0/1/0 unit 3 family inet address 10.0.2.1/30
set logical-systems LS3 interfaces lt-0/1/0 unit 3 family iso
set logical-systems LS3 interfaces lt-0/1/0 unit 5 description LS3->LS1
set logical-systems LS3 interfaces lt-0/1/0 unit 5 encapsulation ethernet
set logical-systems LS3 interfaces lt-0/1/0 unit 5 peer-unit 0
set logical-systems LS3 interfaces lt-0/1/0 unit 5 family inet address 10.0.1.1/30
set logical-systems LS3 interfaces lt-0/1/0 unit 5 family iso
set logical-systemsLS3 interfaces lo0unit3 family isoaddress49.0001.1234.1600.2231.00
set logical-systems LS3 protocols isis interface lt-0/1/0.5
set logical-systems LS3 protocols isis interface lt-0/1/0.3
set logical-systems LS3 protocols isis interface lo0.3 passive

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IS-IS on logical systems:

1. Configure the logical tunnel interface on Logical System LS1 connecting to Logical

System LS2.

[edit logical-systems LS1]
user@host# set interfaces lt-0/1/0 unit 2 description LS1->LS2
user@host# set interfaces lt-0/1/0 unit 2 encapsulation ethernet
user@host# set interfaces lt-0/1/0 unit 2 peer-unit 1
user@host# set interfaces lt-0/1/0 unit 2 family inet address 10.0.0.1/30
user@host# set interfaces lt-0/1/0 unit 2 family iso

2. Configure the logical tunnel interface on Logical System LS1 connecting to Logical

System LS3.

[edit logical-systems LS1]
user@host# set interfaces lt-0/1/0 unit 0 description LS1->LS3
user@host# set interfaces lt-0/1/0 unit 0 encapsulation ethernet
user@host# set interfaces lt-0/1/0 unit 0 peer-unit 5
user@host# set interfaces lt-0/1/0 unit 0 family inet address 10.0.1.2/30
user@host# set interfaces lt-0/1/0 unit 0 family iso
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3. Configure the logical tunnel interface on Logical System LS2 connecting to Logical

System LS1.

[edit logical-systems LS2]
user@host# set interfaces lt-0/1/0 unit 1 description LS2->LS1
user@host# set interfaces lt-0/1/0 unit 1 encapsulation ethernet
user@host# set interfaces lt-0/1/0 unit 1 peer-unit 2
user@host# set interfaces lt-0/1/0 unit 1 family inet address 10.0.0.2/30
user@host# set interfaces lt-0/1/0 unit 1 family iso

4. Configure the logical tunnel interface on Logical System LS2 connecting to Logical

System LS3.

[edit logical-systems LS2]
user@host# set interfaces lt-0/1/0 unit 4 description LS2->LS3
user@host# set interfaces lt-0/1/0 unit 4 encapsulation ethernet
user@host# set interfaces lt-0/1/0 unit 4 peer-unit 3
user@host# set interfaces lt-0/1/0 unit 4 family inet address 10.0.2.2/30
user@host# set interfaces lt-0/1/0 unit 4 family iso

5. Configure the logical tunnel interface on Logical System LS3 connecting to Logical

System LS2.

[edit logical-systems LS3]
user@host# set interfaces lt-0/1/0 unit 3 description LS3->LS2
user@host# set interfaces lt-0/1/0 unit 3 encapsulation ethernet
user@host# set interfaces lt-0/1/0 unit 3 peer-unit 4
user@host# set interfaces lt-0/1/0 unit 3 family inet address 10.0.2.1/30
user@host# set interfaces lt-0/1/0 unit 3 family iso

6. Configure the logical tunnel interface on Logical System LS3 connecting to Logical

System LS1.

[edit logical-systems LS3]
user@host# set interfaces lt-0/1/0 unit 5 description LS3->LS1
user@host# set interfaces lt-0/1/0 unit 5 encapsulation ethernet
user@host# set interfaces lt-0/1/0 unit 5 peer-unit 0
user@host# set interfaces lt-0/1/0 unit 5 family inet address 10.0.1.1/30
user@host# set interfaces lt-0/1/0 unit 5 family iso

7. Configure the ISO address on the loopback interface for the three logical systems.

[edit logical-systems LS1]
user@host# set interfaces lo0 unit 1 family iso address 49.0001.1720.1600.1001.00
user@host# set protocols isis interface lo0.1 passive

[edit logical-systems LS2]
user@host#set interfaces lo0unit2 family isoaddress49.0001.1720.1600.2002.00
user@host# set protocols isis interface lo0.2 passive

[edit logical-systems LS3]
user@host# set interfaces lo0 unit 3 family iso address 49.0001.1234.1600.2231.00
user@host# set protocols isis interface lo0.3 passive

8. Configure IS-IS on all the interfaces.
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[edit logical-systems LS1 protocols isis]
user@host# set interface lt-0/1/0.0
user@host# set interface lt-0/1/0.2

[edit logical-systems LS2 protocols isis]
user@host# set interface lt-0/1/0.1
user@host# set interface lt-0/1/0.4

[edit logical-systems LS3 protocols isis]
user@host# set interface lt-0/1/0.5
user@host# set interface lt-0/1/0.3

9. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results

Fromconfigurationmode, confirmyour configurationby issuing the show logical-systems

command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@host# show logical-systems
LS1 {
    interfaces {
        lt-0/1/0 {
            unit 0 {
                description LS1->LS3;
                encapsulation ethernet;
                peer-unit 5;
                family inet {
                    address 10.0.1.2/30;
                }
                family iso;
            }
            unit 2 {
                description LS1->LS2;
                encapsulation ethernet;
                peer-unit 1;
                family inet {
                    address 10.0.0.1/30;
                }
                family iso;
            }
        }
        lo0 {
            unit 1 {
                family iso {
                    address 49.0001.1720.1600.1001.00;
                }
            }
        }
    }
    protocols {
        isis {
            interface lt-0/1/0.0;
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            interface lt-0/1/0.2;
            interface lo0.1 {
                passive;
            }
        }
    }
}
LS2 {
    interfaces {
        lt-0/1/0 {
            unit 1 {
                description LS2->LS1;
                encapsulation ethernet;
                peer-unit 2;
                family inet {
                    address 10.0.0.2/30;
                }
                family iso;
            }
            unit 4 {
                description LS2->LS3;
                encapsulation ethernet;
                peer-unit 3;
                family inet {           
                    address 10.0.2.2/30;
                }                       
                family iso;             
            }                           
        }                               
        lo0 {                           
            unit 2 {                    
                family iso {            
                    address 49.0001.1720.1600.2002.00;
                }                       
            }                           
        }                               
    }                                   
    protocols {                         
        isis {                          
            interface lt-0/1/0.1;       
            interface lt-0/1/0.4;       
            interface lo0.2 {           
                passive;                
            }                           

        }                               
    }                                   
}                                       
LS3 {                                   
    interfaces {                        
        lt-0/1/0 {                      
            unit 3 {                    
                description LS3->LS2;   
                encapsulation ethernet; 
                peer-unit 4;            
                family inet {           
                    address 10.0.2.1/30;
                }                       
                family iso;             
            }                           
            unit 5 {                    
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                description LS3->LS1;   
                encapsulation ethernet; 
                peer-unit 0;            
                family inet {           
                    address 10.0.1.1/30;
                }                       
                family iso;             
            }                           
        }                               
        lo0 {                           
            unit 3 {                    
                family iso {            
                    address 49.0001.1234.1600.2231.00;
                }                       
            }                           
        }                               
    }                                   
    protocols {                         
        isis {                          
            interface lt-0/1/0.3;       
            interface lt-0/1/0.5; 
            interface lo0.3 {           
                passive;                
            }        
        }                               
    }                                   
}              

Verification

Confirm that the configuration is working properly.

• Verifying That the Logical Systems Are Up on page 331

• Verifying Connectivity Between the Logical Systems on page 332

Verifying That the Logical Systems Are Up

Purpose Make sure that the interfaces are properly configured.
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Action user@host> show interfaces terse
Interface               Admin Link Proto    Local                 Remote
...
lt-0/1/0                up    up  
lt-0/1/0.0              up    up   inet     10.0.1.2/30     
                                   iso     
lt-0/1/0.1              up    up   inet     10.0.0.2/30     
                                   iso     
lt-0/1/0.2              up    up   inet     10.0.0.1/30     
                                   iso     
lt-0/1/0.3              up    up   inet     10.0.2.1/30     
                                   iso     
lt-0/1/0.4              up    up   inet     10.0.2.2/30     
                                   iso     
lt-0/1/0.5              up    up   inet     10.0.1.1/30     
                                   iso   
...   

Verifying Connectivity Between the Logical Systems

Purpose Make sure that the IS-IS adjacencies are established by checking the logical system

routing entries and by pinging the logical systems.
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Action user@host> show route logical-system LS1
inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.0/30        *[Direct/0] 3w0d 01:37:52
                    > via lt-0/1/0.2
10.0.0.1/32        *[Local/0] 3w0d 01:37:52
                      Local via lt-0/1/0.2
10.0.1.0/30        *[Direct/0] 3w0d 01:37:52
                    > via lt-0/1/0.0
10.0.1.2/32        *[Local/0] 3w0d 01:37:52
                      Local via lt-0/1/0.0
10.0.2.0/30        *[IS-IS/15] 3w0d 01:37:13, metric 20
                    > to 10.0.1.1 via lt-0/1/0.0
                      to 10.0.0.2 via lt-0/1/0.2

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0001.1720.1600.1001/72                
                   *[Direct/0] 3w0d 01:37:52
                    > via lo0.1

user@host> show route logical-system LS2
inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.0/30        *[Direct/0] 3w0d 01:38:01
                    > via lt-0/1/0.1
10.0.0.2/32        *[Local/0] 3w0d 01:38:01
                      Local via lt-0/1/0.1
10.0.1.0/30        *[IS-IS/15] 3w0d 01:37:01, metric 20
                      to 10.0.0.1 via lt-0/1/0.1
                    > to 10.0.2.1 via lt-0/1/0.4
10.0.2.0/30        *[Direct/0] 3w0d 01:38:01
                    > via lt-0/1/0.4
10.0.2.2/32        *[Local/0] 3w0d 01:38:01
                      Local via lt-0/1/0.4

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0001.1720.1600.2002/72                
                   *[Direct/0] 3w0d 01:38:01
                    > via lo0.2

user@host> show route logical-system LS3
inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.0/30        *[IS-IS/15] 3w0d 01:37:10, metric 20
                      to 10.0.2.2 via lt-0/1/0.3
                    > to 10.0.1.2 via lt-0/1/0.5
10.0.1.0/30        *[Direct/0] 3w0d 01:38:10
                    > via lt-0/1/0.5
10.0.1.1/32        *[Local/0] 3w0d 01:38:11
                      Local via lt-0/1/0.5
10.0.2.0/30        *[Direct/0] 3w0d 01:38:11
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                    > via lt-0/1/0.3
10.0.2.1/32        *[Local/0] 3w0d 01:38:11
                      Local via lt-0/1/0.3

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0001.1234.1600.2231/72                
                   *[Direct/0] 3w0d 01:38:11
                    > via lo0.3

From LS1, Ping LS3

user@host> set cli logical-system LS1

user@host:LS1> ping 10.0.2.1
PING 10.0.2.1 (10.0.2.1): 56 data bytes
64 bytes from 10.0.2.1: icmp_seq=0 ttl=63 time=1.264 ms
64 bytes from 10.0.2.1: icmp_seq=1 ttl=63 time=1.189 ms
64 bytes from 10.0.2.1: icmp_seq=2 ttl=63 time=1.165 ms
^C
--- 10.0.2.1 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.165/1.206/1.264/0.042 ms

From LS3, Ping LS1

user@host> set cli logical-system LS3

user@host:LS3> ping 10.0.0.1
PING 10.0.0.1 (10.0.0.1): 56 data bytes
64 bytes from 10.0.0.1: icmp_seq=0 ttl=63 time=1.254 ms
64 bytes from 10.0.0.1: icmp_seq=1 ttl=63 time=1.210 ms
^C
--- 10.0.0.1 ping statistics ---
2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.210/1.232/1.254/0.022 ms

From LS1, Ping LS2

user@host> set cli logical-system LS1

user@host:LS1> ping 10.0.2.2
PING 10.0.2.2 (10.0.2.2): 56 data bytes
64 bytes from 10.0.2.2: icmp_seq=0 ttl=64 time=1.240 ms
64 bytes from 10.0.2.2: icmp_seq=1 ttl=64 time=1.204 ms
64 bytes from 10.0.2.2: icmp_seq=2 ttl=64 time=1.217 ms
^C
--- 10.0.2.2 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.204/1.220/1.240/0.015 ms

From LS2, Ping LS1

user@host> set cli logical-system LS2

user@host:LS2> ping 10.0.1.2
PING 10.0.1.2 (10.0.1.2): 56 data bytes
64 bytes from 10.0.1.2: icmp_seq=0 ttl=64 time=1.308 ms
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64 bytes from 10.0.1.2: icmp_seq=1 ttl=64 time=1.235 ms
^C
--- 10.0.1.2 ping statistics ---
2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.235/1.272/1.308/0.037 ms

From LS2, Ping LS3

user@host> set cli logical-system LS2

user@host:LS2> ping 10.0.1.1
PING 10.0.1.1 (10.0.1.1): 56 data bytes
64 bytes from 10.0.1.1: icmp_seq=0 ttl=64 time=1.253 ms
64 bytes from 10.0.1.1: icmp_seq=1 ttl=64 time=1.194 ms
64 bytes from 10.0.1.1: icmp_seq=2 ttl=64 time=1.212 ms
64 bytes from 10.0.1.1: icmp_seq=3 ttl=64 time=1.221 ms
64 bytes from 10.0.1.1: icmp_seq=4 ttl=64 time=1.195 ms
^C
--- 10.0.1.1 ping statistics ---
5 packets transmitted, 5 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.194/1.215/1.253/0.022 ms

From LS3, Ping LS2

user@host> set cli logical-system LS3

user@host:LS3> ping 10.0.0.2
PING 10.0.0.2 (10.0.0.2): 56 data bytes
64 bytes from 10.0.0.2: icmp_seq=0 ttl=64 time=1.240 ms
64 bytes from 10.0.0.2: icmp_seq=1 ttl=64 time=1.217 ms
^C
--- 10.0.0.2 ping statistics ---
2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max/stddev = 1.217/1.228/1.240/0.012 ms

Related
Documentation

Example: Creating an Interface on a Logical System•

• Example: Connecting Logical SystemsWithin the Same Device Using Logical Tunnel

Interfaces on MX Series Routers and EX Series Switches

Understanding Default Routes

A default route is the route that takes effect when no other route is available for an IP

destination address.

If a packet is receivedona routingdevice, thedevice first checks to see if the IPdestination

address is on one of the device’s local subnets. If the destination address is not local, the

device checks its routing table. If the remote destination subnet is not listed in the routing

table, the packet is forwarded to the next hop toward the destination using the default

route. The default route generally has a next-hop address of another routing device,

which performs the same process. The process repeats until a packet is delivered to the

destination.
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The route evaluation process in each router uses the longest prefix matchmethod to

obtain themost specific route. The network with the longest subnet mask that matches

the destination IP address is the next-hop network gateway.

The default route in IPv4 is designated as 0.0.0.0/0 or simply 0/0. Similarly, in IPv6, the

default route is specified as ::/0. The subnet mask /0 specifies all networks, and is the

shortest match possible. A route lookup that does not match any other route uses this

route if it is configuredandactive in the routing table. Tobeactive, theconfigurednext-hop

address must be reachable.

Administrators generally point the default route toward the routing device that has a

connection to a network service provider. Therefore, packets with destinations outside

the organization's local area network, typically destinations on the Internet or a wide

area network, are forwarded to the routing device with the connection to that provider.

The device to which the default route points is often called the default gateway.

Related
Documentation

Example: Configuring an IS-IS Default Route Policy on Logical Systems on page 336•

• Example: Configuring an OSPF Default Route Policy on Logical Systems

• Example: Configuring a Conditional Default Route Policy

Example: Configuring an IS-IS Default Route Policy on Logical Systems

This example shows logical systems configured on a single physical router and explains

how to configure a default route on one logical system.

• Requirements on page 336

• Overview on page 336

• Configuration on page 337

• Verification on page 340

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

Thisexampleshowsa logical systemredistributingadefault route toother logical systems.

All logical systems are running IS-IS. A common reason for a default route is to provide

a path for sending traffic destined outside the IS-IS domain.

In this example, the default route is not used for forwarding traffic. The no-install

statement prevents the route from being installed in the forwarding table of Logical

SystemLS3. If you configure a route so it is not installed in the forwarding table, the route

is still eligible to be exported from the routing table to other protocols. The discard

statement silently drops packets without notice.

Figure 36 on page 337 shows the sample network.
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Figure 36: IS-IS with a Default Route to an ISP

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set logical-systems LS3 interfaces lt-1/2/0 unit 3 description LS3->LS2
set logical-systems LS3 interfaces lt-1/2/0 unit 3 encapsulation ethernet
set logical-systems LS3 interfaces lt-1/2/0 unit 3 peer-unit 4
set logical-systems LS3 interfaces lt-1/2/0 unit 3 family inet address 10.0.2.1/30
set logical-systems LS3 interfaces lt-1/2/0 unit 3 family iso
set logical-systems LS3 interfaces lt-1/2/0 unit 5 description LS3->LS1
set logical-systems LS3 interfaces lt-1/2/0 unit 5 encapsulation ethernet
set logical-systems LS3 interfaces lt-1/2/0 unit 5 peer-unit 0
set logical-systems LS3 interfaces lt-1/2/0 unit 5 family inet address 10.0.1.1/30
set logical-systems LS3 interfaces lt-1/2/0 unit 5 family iso
set logical-systemsLS3 interfaces lo0unit3 family isoaddress49.0001.1234.1600.2231.00
set logical-systems LS3 protocols isis export isis-default
set logical-systems LS3 protocols isis interface lt-1/2/0.3
set logical-systems LS3 protocols isis interface lt-1/2/0.5
set logical-systems LS3 protocols isis interface lo0.3 passive
set logical-systems LS3 routing-options static route 0.0.0.0/0 discard
set logical-systems LS3 routing-options static route 0.0.0.0/0 no-install
set logical-systemsLS3policy-optionspolicy-statement isis-default fromprotocol static
set logical-systems LS3 policy-options policy-statement isis-default from route-filter
0.0.0.0/0 exact

set logical-systems LS3 policy-options policy-statement isis-default then accept
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Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an IS-IS default route policy on logical systems:

1. Configure the logical tunnel interfaces.

[edit logical-systems LS3 interfaces lt-1/2/0]
user@R1# set unit 3 description LS3->LS2
user@R1# set unit 3 encapsulation ethernet
user@R1# set unit 3 peer-unit 4
user@R1# set unit 3 family inet address 10.0.2.1/30
user@R1# set unit 3 family iso
user@R1# set unit 5 description LS3->LS1
user@R1# set unit 5 encapsulation ethernet
user@R1# set unit 5 peer-unit 0
user@R1# set unit 5 family inet address 10.0.1.1/30
user@R1# set unit 5 family iso
[edit logical-systems LS3 interfaces lo0 unit 3]
user@R1# set family iso address 49.0001.1234.1600.2231.00

2. Enable IS-IS on the interfaces.

[edit logical-systems LS3 protocols isis]
user@R1# set interface lt-1/2/0.3
user@R1# set interface lt-1/2/0.5
user@R1# set interface lo0.3 passive

3. Configure the default route on Logical System LS3.

[edit logical-systems LS3 routing-options]
user@R1# set static route 0.0.0.0/0 discard
user@R1# set static route 0.0.0.0/0 no-install

4. Configure the default route policy on Logical System LS3.

[edit logical-systems LS3 policy-options]
user@R1# set policy-statement isis-default from protocol static
user@R1# set policy-statement isis-default from route-filter 0.0.0.0/0 exact
user@R1# set policy-statement isis-default then accept

5. Apply the export policy to IS-IS on Logical System LS3.

[edit logical-systems LS3 protocols isis]
user@R1# set export isis-default

6. If you are done configuring the device, commit the configuration.

[edit]
user@R1# commit
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Results

Fromconfigurationmode, confirmyour configurationby issuing the show logical-systems

LS3 command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@R1# show logical-systems LS3
interfaces {
lt-1/2/0 {
unit 3 {
description LS3->LS2;
encapsulation ethernet;
peer-unit 4;
family inet {
address 10.0.2.1/30;

}
family iso;

}
unit 5 {
description LS3->LS1;
encapsulation ethernet;
peer-unit 0;
family inet {
address 10.0.1.1/30;

}
family iso;

}
}
lo0 {
unit 3 {
family iso {
address 49.0001.1234.1600.2231.00;

}
}

}
}
protocols {
isis {
export isis-default;
interface lt-1/2/0.3;
interface lt-1/2/0.5;
interface lo0.3 {
passive;

}
}

}
policy-options {
policy-statement isis-default {
from {
protocol static;
route-filter 0.0.0.0/0 exact;

}
then accept;

}
}
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routing-options {
static {
route 0.0.0.0/0 {
discard;
no-install;

}
}

}
}

Verification

Confirm that the configuration is working properly.

Verifying That the Static Route Is Redistributed

Purpose Make sure that the IS-IS policy is working by checking the routing tables.
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Action user@R1> show route logical-system LS3
inet.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0          *[Static/5] 00:00:45
                      Discard
10.0.0.0/30        *[IS-IS/15] 1w0d 10:14:14, metric 20
                      to 10.0.2.2 via lt-1/2/0.3
                    > to 10.0.1.2 via lt-1/2/0.5
10.0.1.0/30        *[Direct/0] 1w0d 10:15:18
                    > via lt-1/2/0.5
10.0.1.1/32        *[Local/0] 1w0d 10:15:18
                      Local via lt-1/2/0.5
10.0.2.0/30        *[Direct/0] 1w0d 10:15:18
                    > via lt-1/2/0.3
10.0.2.1/32        *[Local/0] 1w0d 10:15:18
                      Local via lt-1/2/0.3

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0001.1234.1600.2231/72                
                   *[Direct/0] 1w0d 10:17:19
                    > via lo0.3

user@R1> show route logical-system LS2
inet.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0          *[IS-IS/160] 00:01:38, metric 10
                    > to 10.0.2.1 via lt-1/2/0.4
10.0.0.0/30        *[Direct/0] 1w0d 10:16:11
                    > via lt-1/2/0.1
10.0.0.2/32        *[Local/0] 1w0d 10:16:11
                      Local via lt-1/2/0.1
10.0.1.0/30        *[IS-IS/15] 1w0d 10:15:07, metric 20
                    > to 10.0.0.1 via lt-1/2/0.1
                      to 10.0.2.1 via lt-1/2/0.4
10.0.2.0/30        *[Direct/0] 1w0d 10:16:11
                    > via lt-1/2/0.4
10.0.2.2/32        *[Local/0] 1w0d 10:16:11
                      Local via lt-1/2/0.4

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0001.1720.1600.2002/72                
                   *[Direct/0] 1w0d 10:18:12
                    > via lo0.2

user@R1> show route logical-system LS1
inet.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0          *[IS-IS/160] 00:02:01, metric 10
                    > to 10.0.1.1 via lt-1/2/0.0
10.0.0.0/30        *[Direct/0] 1w0d 10:16:34
                    > via lt-1/2/0.2
10.0.0.1/32        *[Local/0] 1w0d 10:16:34

341Copyright © 2017, Juniper Networks, Inc.

Chapter 12: Configuring IS-IS on Logical Systems



                      Local via lt-1/2/0.2
10.0.1.0/30        *[Direct/0] 1w0d 10:16:34
                    > via lt-1/2/0.0
10.0.1.2/32        *[Local/0] 1w0d 10:16:34
                      Local via lt-1/2/0.0
10.0.2.0/30        *[IS-IS/15] 1w0d 10:15:55, metric 20
                      to 10.0.1.1 via lt-1/2/0.0
                    > to 10.0.0.2 via lt-1/2/0.2

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

49.0001.1720.1600.1001/72                
                   *[Direct/0] 1w0d 10:18:35
                    > via lo0.1

Meaning The routing table on Logical System LS3 contains the default 0.0.0.0/0 route from

protocol IS-IS. The routing tables on Logical System LS1 and Logical System LS2 contain

the default 0.0.0.0/0 route fromprotocol IS-IS. If Logical SystemLS1 and Logical System

LS2 receive packets destined for networks not specified in their routing tables, those

packets will be sent to Logical System LS3 for further processing. This configuration

assumes thatLogicalSystemLS3hasaconnection toan ISPoranotherexternalnetwork.

Related
Documentation

• Example: Creating an Interface on a Logical System
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PART 3

Monitoring and Troubleshooting Network
Issues

• Monitoring Networks on page 345

• Troubleshooting Network Issues on page 351

• Troubleshooting IS-IS on page 361
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CHAPTER 13

Monitoring Networks

• Example: Tracing Global Routing Protocol Operations on page 345

• IS-IS Purge Originator Identification Overview on page 349

Example: Tracing Global Routing Protocol Operations

This example shows how to list and view files that are created when you enable global

routing trace operations.

• Requirements on page 345

• Overview on page 345

• Configuration on page 346

• Verification on page 349

Requirements

Youmust have the view privilege.

Overview

To configure global routing protocol tracing, include the traceoptions statement at the

[edit routing-options] hierarchy level:

traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <disable>;

}

The flags in a traceoptions flag statement are identifiers.When youuse the set command

to configure a flag, any flags that might already be set are not modified. In the following

example, setting the timer tracing flag has no effect on the already configured task flag.

Use the delete command to delete a particular flag.

[edit routing-options traceoptions]
user@host# show
flag task;
user@host# set traceoptions flag timer
user@host# show
flag task;
flag timer;
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user@host# delete traceoptions flag task
user@host# show
flag timer;

This example shows how to configure and view a trace file that tracks changes in the

routing table. The steps can be adapted to apply to trace operations for any Junos OS

hierarchy level that supports trace operations.

TIP: To view a list of hierarchy levels that support tracing operations, enter
the help apropos traceoptions command in configurationmode.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set routing-options traceoptions file routing-table-changes
set routing-options traceoptions file size 10m
set routing-options traceoptions file files 10
set routing-options traceoptions flag route
set routing-options static route 1.1.1.2/32 next-hop 10.0.45.6

Configuring Trace Operations

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure the trace operations:

1. Configure trace operations.

[edit routing-options traceoptions]
user@host# set file routing-table-changes
user@host# set file size 10m
user@host# set file files 10
user@host# set flag route

2. Configure a static route to cause a change in the routing table.

[edit routing-options static]
user@host# set route 1.1.1.2/32 next-hop 10.0.45.6

3. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit
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Viewing the Trace File

Step-by-Step
Procedure

To view the trace file:

1. In operational mode, list the log files on the system.

user@host> file list /var/log
/var/log:
...
routing-table-changes
...

2. View the contents of the routing-table-changes file.

user@host> file show /var/log/routing-table-changes
Dec 15 11:09:29 trace_on: Tracing to "/var/log/routing-table-changes" started
Dec 15 11:09:29.496507
Dec 15 11:09:29.496507 Tracing flags enabled: route
Dec 15 11:09:29.496507
Dec 15 11:09:29.533203 inet_routerid_notify: Router ID: 192.168.4.1
Dec 15 11:09:29.533334 inet_routerid_notify: No Router ID assigned
Dec 15 11:09:29.533381 inet_routerid_notify: No Router ID assigned
Dec 15 11:09:29.533420 inet_routerid_notify: No Router ID assigned
Dec 15 11:09:29.534915 inet_routerid_notify: Router ID: 192.168.4.1
Dec 15 11:09:29.542934 inet_routerid_notify: No Router ID assigned
Dec 15 11:09:29.549253 inet_routerid_notify: No Router ID assigned
Dec 15 11:09:29.556878 inet_routerid_notify: No Router ID assigned
Dec 15 11:09:29.582990 rt_static_reinit: examined 3 static nexthops, 0 
unreferenced
Dec 15 11:09:29.589920
Dec 15 11:09:29.589920 task_reconfigure reinitializing done
...

3. Filter the output of the log file.

user@host> file show /var/log/routing-table-changes | match 1.1.1.2
Dec 15 11:15:30.780314 ADD      1.1.1.2/32          nhid 0 gw 10.0.45.6    
   Static   pref 5/0 metric  at-0/2/0.0 <ctive Int Ext>
Dec 15 11:15:30.782276 KRT Request: send len 216 v104 seq 0 ADD route/user 
af 2 table 0 infot 0 addr 1.1.1.2 nhop-type unicast nhindex 663

4. View the tracing operations in real time by running themonitor start commandwith

an optionalmatch condition.

user@host> monitor start routing-table-changes | match 1.1.1.2
Aug 10 19:21:40.773467 BGP RECV         0.0.0.0/0
Aug 10 19:21:40.773685 bgp_rcv_nlri: 0.0.0.0/0
Aug 10 19:21:40.773778 bgp_rcv_nlri: 0.0.0.0/0 belongs to meshgroup 
Aug 10 19:21:40.773832 bgp_rcv_nlri: 0.0.0.0/0 qualified bnp->ribact 0x0 
l2afcb 0x0

5. Deactivate the static route.

user@host# deactivate routing-options static route 1.1.1.2/32
user@host# commit
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*** routing-table-changes ***
Dec 15 11:42:59.355557 CHANGE   1.1.1.2/32          nhid 663 gw 10.0.45.6  
     Static   pref 5/0 metric  at-0/2/0.0 <Delete Int Ext>
Dec 15 11:42:59.426887 KRT Request: send len 216 v104 seq 0 DELETE route/user
 af 2 table 0 infot 0 addr 1.1.1.2 nhop-type discard filtidx 0
Dec 15 11:42:59.427366 RELEASE  1.1.1.2/32          nhid 663 gw 10.0.45.6  
     Static   pref 5/0 metric  at-0/2/0.0 <Release Delete Int Ext>

6. Halt themonitor command by pressing Enter and typingmonitor stop.

[Enter]
user@host> monitor stop

7. When you are finished troubleshooting, consider deactivating trace logging to avoid

any unnecessary impact to system resources.

When configuration is deactivated, it appears in the configuration with the inactive

tag.

[edit routing-options]
user@host# deactivate traceoptions
user@host# commit

[edit routing-options]
user@host# show

inactive: traceoptions {
    file routing-table-changes size 10m files 10;
    flag route;
}
static {
    inactive: route 1.1.1.2/32 next-hop 10.0.45.6;
}

8. To reactivate trace operations, use the activate configuration-mode statement.

[edit routing-options]
user@host# activate traceoptions
user@host# commit

Results

Fromconfigurationmode, confirmyour configurationbyentering the showrouting-options

command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@host# show routing-options
traceoptions {
file routing-table-changes size 10m files 10;
flag route;

}
static {
route 1.1.1.2/32 next-hop 10.0.45.6;

}
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Verification

Confirm that the configuration is working properly.

Verifying That the Trace Log File Is Operating

Purpose Make sure that events are being written to the log file.

Action user@host> show log routing-table-changes
Dec 15 11:09:29 trace_on: Tracing to "/var/log/routing-table-changes" started

Related
Documentation

Understanding Global Routing Protocol Tracing Operations•

• CLI Explorer

IS-IS Purge Originator Identification Overview

Starting in Junos OS release 16.1, when the IS-IS protocol purges entries from IS-IS

link-state database, there is no way to identify the origin of the purge. If there is a need

to investigate the cause of the purge, it is difficult to determine the Intermediate system

(IS) that initiated thepurge. RFC6232,PurgeOriginator IdentificationTLV for IS-ISdefines

a type, length, and value (TLV) that can be added to the purges, to record the system ID

of the IS that had initiated the purge. If an IS generates a purge, this TLV is included in

the purge, which also has the system ID of the IS. If an IS receives a purge, the Link State

Protocol Data Unit (LSP) flooding does not change the LSP contents, and the TLV is

propagated with the purge itself. If an IS receives a purge that does not include this TLV,

it adds this TLV with both its own system ID and the system ID of the IS fromwhich it

received the purge. This allows the IS that receives this purge to log the system ID of the

originator, or the upstream source of the purge. This makes it easier to locate the origin

of the purge and its cause. This TLV is also helpful in lab environments.

There is a possibility that during a network attack, a low lifetime is generatedmaliciously

for an LSP, which can initiate a purge on timeout. These LSPs with low lifetime need to

be filtered out to avoid purges triggered by a low lifetime LSP.

Release History Table DescriptionRelease

Starting in JunosOS release 16.1, when the IS-IS protocol purges entries from
IS-IS link-state database, there is no way to identify the origin of the purge.

16.1

Related
Documentation

• purge-originator on page 497
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CHAPTER 14

Troubleshooting Network Issues

• Working with Problems on Your Network on page 351

• Isolating a Broken Network Connection on page 352

• Identifying the Symptoms of a Broken Network Connection on page 357

• Isolating the Causes of a Network Problem on page 358

• Taking Appropriate Action for Resolving the Network Problem on page 359

• Evaluating theSolution toCheckWhether theNetworkProblem IsResolvedonpage359

Working with Problems on Your Network

Problem Description:This checklist provides links to troubleshooting basics, an example network,
and includes a summary of the commands youmight use to diagnose problemswith the

router and network.

SolutionTable 7: Checklist forWorking with Problems on Your Network

Command or ActionTasks

“Isolating a Broken Network Connection” on page 352

ping (ip-address | hostname)
show route (ip-address | hostname)
traceroute (ip-address | hostname)

1. Identifying the Symptoms of a Broken Network Connection on
page 353

show < configuration | interfaces | protocols | route >2. Isolating the Causes of a Network Problem on page 354

[edit]
delete routing options static route destination-prefix
commit and-quit
show route destination-prefix

3. Taking Appropriate Action for Resolving the Network Problem
on page 355

show route (ip-address | hostname)
ping (ip-address | hostname) count 3
traceroute (ip-address | hostname)

4. Evaluating theSolution toCheckWhether theNetworkProblem
Is Resolved on page 356
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Isolating a Broken Network Connection

By applying the standard four-step process illustrated in Figure 37 on page 352, you can

isolate a failed node in the network. Note that the functionality described in this section

is not supported in versions 15.1X49, 15.1X49-D30, or 15.1X49-D40.

Figure 37: Process for Diagnosing Problems in Your Network

Before youembarkon the four-stepprocess, however, it is important that youareprepared

for the inevitable problems that occur on all networks. While youmight find a solution

to a problem by simply trying a variety of actions, you can reach an appropriate solution

more quickly if you are systematic in your approach to the maintenance andmonitoring

of your network. To prepare for problems on your network, understand how the network

functionsundernormal conditions, have recordsofbaselinenetworkactivity, andcarefully

observe the behavior of your network during a problem situation.

Figure 38 on page 352 shows the network topology used in this topic to illustrate the

process of diagnosing problems in a network.

Figure 38: Network with a Problem
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The network in Figure 38 on page 352 consists of two autonomous systems (ASs). AS

65001 includes two routers, and AS65002 includes three routers. The border router (R1)

in AS 65001 announces aggregated prefixes 100.100/24 to the AS 65002 network. The
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problem in this network is thatR6does not have access toR5because of a loopbetween

R2 and R6.

To isolate a failed connection in your network, follow these steps:

1. Identifying the Symptoms of a Broken Network Connection on page 353

2. Isolating the Causes of a Network Problem on page 354

3. Taking Appropriate Action for Resolving the Network Problem on page 355

4. Evaluating theSolutiontoCheckWhether theNetworkProblemIsResolvedonpage356

Identifying the Symptoms of a Broken Network Connection

Problem Description:The symptoms of a problem in your network are usually quite obvious, such

as the failure to reach a remote host.

Solution To identify the symptoms of a problemon your network, start at one end of your network

and follow the routes to the other end, entering all or one of the following Junos OS

command-line interfaces (CLI) operational mode commands:

user@host> ping (ip-address | host-name)
user@host> show route (ip-address | host-name)
user@host> traceroute (ip-address | host-name)

Sample Output

user@R6> ping 10.0.0.5
PING 10.0.0.5 (10.0.0.5): 56 data bytes
36 bytes from 10.1.26.1: Time to live exceeded
Vr HL TOS  Len   ID Flg  off TTL Pro  cks      Src      Dst
 4  5  00 0054 e2db   0 0000  01  01 a8c6 10.1.26.2  10.0.0.5 

36 bytes from 10.1.26.1: Time to live exceeded
Vr HL TOS  Len   ID Flg  off TTL Pro  cks      Src      Dst
 4  5  00 0054 e2de   0 0000  01  01 a8c3 10.1.26.2  10.0.0.5 

36 bytes from 10.1.26.1: Time to live exceeded
Vr HL TOS  Len   ID Flg  off TTL Pro  cks      Src      Dst
 4  5  00 0054 e2e2   0 0000  01  01 a8bf 10.1.26.2  10.0.0.5 

^C
--- 10.0.0.5 ping statistics ---
3 packets transmitted, 0 packets received, 100% packet loss

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32        *[IS-IS/165] 00:02:39, metric 10
                     > to 10.1.26.1  via so-0/0/2.0

user@R6> traceroute 10.0.0.5
traceroute to 10.0.0.5 (10.0.0.5), 30 hops max, 40 byte packets
 1  10.1.26.1 (10.1.26.1)  0.649 ms  0.521 ms  0.490 ms
 2  10.1.26.2 (10.1.26.2)  0.521 ms  0.537 ms  0.507 ms
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 3  10.1.26.1 (10.1.26.1)  0.523 ms  0.536 ms  0.514 ms
 4  10.1.26.2 (10.1.26.2)  0.528 ms  0.551 ms  0.523 ms
 5  10.1.26.1 (10.1.26.1)  0.531 ms  0.550 ms  0.524 ms

Meaning

Thesampleoutput showsanunsuccessfulpingcommand inwhich thepacketsarebeing

rejected because the time to live is exceeded. The output for the show route command

shows the interface (10.1.26.1) that you can examine further for possible problems. The

traceroutecommandshowsthe loopbetween 10.1.26.1 (R2)and 10.1.26.2 (R6), as indicated

by the continuous repetition of the two interface addresses.

Isolating the Causes of a Network Problem

Problem Description:Aparticular symptomcanbe the result of oneormore causes.Narrowdown

the focus of your search to find each individual cause of the unwanted behavior.

Solution To isolate the cause of a particular problem, enter one or all of the following Junos OS

CLI operational mode command:

user@host> show < configuration | bgp | interfaces | isis | ospf | route >

Your particular problemmay require the use of more than just the commands listed

above. See the appropriate command reference for a more exhaustive list of commonly

used operational mode commands.

Sample Output

user@R6> show interfaces terse
Interface               Admin Link Proto Local                 Remote
so-0/0/0                up    up  
so-0/0/0.0              up    up   inet  10.1.56.2/30    
                                   iso  
so-0/0/2                up    up  
so-0/0/2.0              up    up   inet  10.1.26.2/30    
                                   iso  
so-0/0/3                up    up  
so-0/0/3.0              up    up   inet  10.1.36.2/30    
                                   iso 
[...Output truncated...]

The following sample output is from R2:

user@R2> show route 10.0.0.5

inet.0: 22 destinations, 25 routes (22 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32         *[Static/5] 00:16:21
                    > to 10.1.26.2 via so-0/0/2.0
                    [BGP/170] 3d 20:23:35, MED 5, localpref 100
                      AS path: 65001 I
                    > to 10.1.12.1 via so-0/0/0.0
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Meaning

The sample output shows that all interfaces on R6 are up. The output from R2 shows

that a static route [Static/5] configured onR2points toR6 (10.1.26.2) and is the preferred

route to R5 because of its low preference value. However, the route is looping from R2

to R6, as indicated by the missing reference to R5 (10.1.15.2).

Taking Appropriate Action for Resolving the Network Problem

Problem Description: The appropriate action depends on the type of problem you have isolated.

In this example, a static route configured on R2 is deleted from the [routing-options]

hierarchy level. Other appropriate actions might include the following:

Solution • Check the local router’s configuration and edit it if appropriate.

• Troubleshoot the intermediate router.

• Check the remote host configuration and edit it if appropriate.

• Troubleshoot routing protocols.

• Identify additional possible causes.

To resolve the problem in this example, enter the following Junos OS CLI commands:

[edit]
user@R2# delete routing-options static route destination-prefix
user@R2# commit and-quit
user@R2# show route destination-prefix

Sample Output

[edit]
user@R2# delete routing-options static route 10.0.0.5/32

[edit]
user@R2# commit and-quit
commit complete
Exiting configuration mode

user@R2> show route 10.0.0.5

inet.0: 22 destinations, 24 routes (22 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32        *[BGP/170] 3d 20:26:17, MED 5, localpref 100
AS path: 65001 I

                    > to 10.1.12.1 via so-0/0/0.0

Meaning

The sample output shows the static route deleted from the [routing-options] hierarchy

and the new configuration committed. The output for the show route command now

shows the BGP route as the preferred route, as indicated by the asterisk (*).

355Copyright © 2017, Juniper Networks, Inc.

Chapter 14: Troubleshooting Network Issues



Evaluating the Solution to CheckWhether the Network Problem Is Resolved

Problem Description: If the problem is solved, you are finished. If the problem remains or a new

problem is identified, start the process over again.

You can address possible causes in any order. In relation to the network in “Isolating a

BrokenNetworkConnection” onpage 352,we chose towork from the local router toward

the remote router, but youmight start at a different point, particularly if you have reason

to believe that the problem is related to a known issue, such as a recent change in

configuration.

Solution To evaluate the solution, enter the following Junos OS CLI commands:

user@host> show route (ip-address |host-name)
user@host> ping (ip-address | host-name)
user@host> traceroute (ip-address | host-name)

Sample Output

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32         *[BGP/170]  00:01:35, MED 5, localpref 100, from 10.0.0.2
                      AS path: 65001 I
                    > to 10.1.26.1 via so-0/0/2.0

user@R6> ping 10.0.0.5
PING 10.0.0.5 (10.0.0.5): 56 data bytes
64 bytes from 10.0.0.5: icmp_seq=0 ttl=253 time=0.866 ms
64 bytes from 10.0.0.5: icmp_seq=1 ttl=253 time=0.837 ms
64 bytes from 10.0.0.5: icmp_seq=2 ttl=253 time=0.796 ms
^C
--- 10.0.0.5 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 0.796/0.833/0.866/0.029 ms

user@R6> traceroute 10.0.0.5
traceroute to 10.0.0.5 (10.0.0.5), 30 hops max, 40 byte packets
 1  10.1.26.1 (10.1.26.1)  0.629 ms  0.538 ms  0.497 ms
 2  10.1.12.1 (10.1.12.1)  0.534 ms  0.538 ms  0.510 ms
 3  10.0.0.5 (10.0.0.5)  0.776 ms  0.705 ms  0.672 ms

Meaning

The sample output shows that there is now a connection between R6 and R5. The show

route command shows that the BGP route to R5 is preferred, as indicated by the asterisk

(*). The ping command is successful and the traceroute command shows that the path

from R6 to R5 is through R2 (10.1.26.1), and then through R1 (10.1.12.1).
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Identifying the Symptoms of a Broken Network Connection

Problem Description:The symptoms of a problem in your network are usually quite obvious, such

as the failure to reach a remote host.

Solution To identify the symptoms of a problemon your network, start at one end of your network

and follow the routes to the other end, entering all or one of the following Junos OS

command-line interfaces (CLI) operational mode commands:

user@host> ping (ip-address | host-name)
user@host> show route (ip-address | host-name)
user@host> traceroute (ip-address | host-name)

Sample Output

user@R6> ping 10.0.0.5
PING 10.0.0.5 (10.0.0.5): 56 data bytes
36 bytes from 10.1.26.1: Time to live exceeded
Vr HL TOS  Len   ID Flg  off TTL Pro  cks      Src      Dst
 4  5  00 0054 e2db   0 0000  01  01 a8c6 10.1.26.2  10.0.0.5 

36 bytes from 10.1.26.1: Time to live exceeded
Vr HL TOS  Len   ID Flg  off TTL Pro  cks      Src      Dst
 4  5  00 0054 e2de   0 0000  01  01 a8c3 10.1.26.2  10.0.0.5 

36 bytes from 10.1.26.1: Time to live exceeded
Vr HL TOS  Len   ID Flg  off TTL Pro  cks      Src      Dst
 4  5  00 0054 e2e2   0 0000  01  01 a8bf 10.1.26.2  10.0.0.5 

^C
--- 10.0.0.5 ping statistics ---
3 packets transmitted, 0 packets received, 100% packet loss

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32        *[IS-IS/165] 00:02:39, metric 10
                     > to 10.1.26.1  via so-0/0/2.0

user@R6> traceroute 10.0.0.5
traceroute to 10.0.0.5 (10.0.0.5), 30 hops max, 40 byte packets
 1  10.1.26.1 (10.1.26.1)  0.649 ms  0.521 ms  0.490 ms
 2  10.1.26.2 (10.1.26.2)  0.521 ms  0.537 ms  0.507 ms
 3  10.1.26.1 (10.1.26.1)  0.523 ms  0.536 ms  0.514 ms
 4  10.1.26.2 (10.1.26.2)  0.528 ms  0.551 ms  0.523 ms
 5  10.1.26.1 (10.1.26.1)  0.531 ms  0.550 ms  0.524 ms

Meaning

Thesampleoutput showsanunsuccessfulpingcommand inwhich thepacketsarebeing

rejected because the time to live is exceeded. The output for the show route command

shows the interface (10.1.26.1) that you can examine further for possible problems. The
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traceroutecommandshowsthe loopbetween 10.1.26.1 (R2)and 10.1.26.2 (R6), as indicated

by the continuous repetition of the two interface addresses.

Isolating the Causes of a Network Problem

Problem Description:Aparticular symptomcanbe the result of oneormore causes.Narrowdown

the focus of your search to find each individual cause of the unwanted behavior.

Solution To isolate the cause of a particular problem, enter one or all of the following Junos OS

CLI operational mode command:

user@host> show < configuration | bgp | interfaces | isis | ospf | route >

Your particular problemmay require the use of more than just the commands listed

above. See the appropriate command reference for a more exhaustive list of commonly

used operational mode commands.

Sample Output

user@R6> show interfaces terse
Interface               Admin Link Proto Local                 Remote
so-0/0/0                up    up  
so-0/0/0.0              up    up   inet  10.1.56.2/30    
                                   iso  
so-0/0/2                up    up  
so-0/0/2.0              up    up   inet  10.1.26.2/30    
                                   iso  
so-0/0/3                up    up  
so-0/0/3.0              up    up   inet  10.1.36.2/30    
                                   iso 
[...Output truncated...]

The following sample output is from R2:

user@R2> show route 10.0.0.5

inet.0: 22 destinations, 25 routes (22 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32         *[Static/5] 00:16:21
                    > to 10.1.26.2 via so-0/0/2.0
                    [BGP/170] 3d 20:23:35, MED 5, localpref 100
                      AS path: 65001 I
                    > to 10.1.12.1 via so-0/0/0.0

Meaning

The sample output shows that all interfaces on R6 are up. The output from R2 shows

that a static route [Static/5] configured onR2points toR6 (10.1.26.2) and is the preferred

route to R5 because of its low preference value. However, the route is looping from R2

to R6, as indicated by the missing reference to R5 (10.1.15.2).
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Taking Appropriate Action for Resolving the Network Problem

Problem Description: The appropriate action depends on the type of problem you have isolated.

In this example, a static route configured on R2 is deleted from the [routing-options]

hierarchy level. Other appropriate actions might include the following:

Solution • Check the local router’s configuration and edit it if appropriate.

• Troubleshoot the intermediate router.

• Check the remote host configuration and edit it if appropriate.

• Troubleshoot routing protocols.

• Identify additional possible causes.

To resolve the problem in this example, enter the following Junos OS CLI commands:

[edit]
user@R2# delete routing-options static route destination-prefix
user@R2# commit and-quit
user@R2# show route destination-prefix

Sample Output

[edit]
user@R2# delete routing-options static route 10.0.0.5/32

[edit]
user@R2# commit and-quit
commit complete
Exiting configuration mode

user@R2> show route 10.0.0.5

inet.0: 22 destinations, 24 routes (22 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32        *[BGP/170] 3d 20:26:17, MED 5, localpref 100
AS path: 65001 I

                    > to 10.1.12.1 via so-0/0/0.0

Meaning

The sample output shows the static route deleted from the [routing-options] hierarchy

and the new configuration committed. The output for the show route command now

shows the BGP route as the preferred route, as indicated by the asterisk (*).

Evaluating the Solution to CheckWhether the Network Problem Is Resolved

Problem Description: If the problem is solved, you are finished. If the problem remains or a new

problem is identified, start the process over again.

359Copyright © 2017, Juniper Networks, Inc.

Chapter 14: Troubleshooting Network Issues



You can address possible causes in any order. In relation to the network in “Isolating a

BrokenNetworkConnection” onpage 352,we chose towork from the local router toward

the remote router, but youmight start at a different point, particularly if you have reason

to believe that the problem is related to a known issue, such as a recent change in

configuration.

Solution To evaluate the solution, enter the following Junos OS CLI commands:

user@host> show route (ip-address |host-name)
user@host> ping (ip-address | host-name)
user@host> traceroute (ip-address | host-name)

Sample Output

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32         *[BGP/170]  00:01:35, MED 5, localpref 100, from 10.0.0.2
                      AS path: 65001 I
                    > to 10.1.26.1 via so-0/0/2.0

user@R6> ping 10.0.0.5
PING 10.0.0.5 (10.0.0.5): 56 data bytes
64 bytes from 10.0.0.5: icmp_seq=0 ttl=253 time=0.866 ms
64 bytes from 10.0.0.5: icmp_seq=1 ttl=253 time=0.837 ms
64 bytes from 10.0.0.5: icmp_seq=2 ttl=253 time=0.796 ms
^C
--- 10.0.0.5 ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 0.796/0.833/0.866/0.029 ms

user@R6> traceroute 10.0.0.5
traceroute to 10.0.0.5 (10.0.0.5), 30 hops max, 40 byte packets
 1  10.1.26.1 (10.1.26.1)  0.629 ms  0.538 ms  0.497 ms
 2  10.1.12.1 (10.1.12.1)  0.534 ms  0.538 ms  0.510 ms
 3  10.0.0.5 (10.0.0.5)  0.776 ms  0.705 ms  0.672 ms

Meaning

The sample output shows that there is now a connection between R6 and R5. The show

route command shows that the BGP route to R5 is preferred, as indicated by the asterisk

(*). The ping command is successful and the traceroute command shows that the path

from R6 to R5 is through R2 (10.1.26.1), and then through R1 (10.1.12.1).

Copyright © 2017, Juniper Networks, Inc.360

IS-IS Feature Guide



CHAPTER 15

Troubleshooting IS-IS

• Verifying the IS-IS Protocol on page 361

• Verifying the IS-IS Configuration on a Router in a Network on page 370

• Displaying the Status of IS-IS Adjacencies on page 376

• Displaying Detailed IS-IS Protocol Information on page 379

• Analyzing IS-IS Link-State PDUs in Detail on page 381

• Displaying Sent or Received IS-IS Protocol Packets on page 383

Verifying the IS-IS Protocol

Purpose

If your MPLS network is configuredwith IS-IS as the interior gateway protocol (IGP), and

theoutput of the showmpls lspextensive commandshows that there is aproblem, check

the IPand IS-IS layers. Because IS-ISand IPare independentof eachother, youcancheck

either layer first. For more information about checking the IP layer, see Verifying the IP

Layer.

After you have checked the IP layer and determined that there is still a problem, check

the IS-IS layer, verify that IS-IS adjacencies are up, andmake sure that the interfaces

and IS-IS protocol are configured correctly.
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Figure 39: MPLS Network Broken at the IS-IS Protocol Layer

To check the IS-IS protocol, follow these steps:

1. Verify the LSP on page 362

2. Verify IS-IS Adjacencies and Interfaces on page 364

3. Verify the IS-IS Configuration on page 365

4. Take Appropriate Action on page 366

5. Verify the LSP Again on page 367

Verify the LSP

Purpose Confirm that interfaces are configured for IS-IS, that the IS-IS protocol is configured

correctly, and that adjacencies are established.

Action To verify the label-switched path (LSP), enter the following command on the ingress,

transit, and egress routers:

user@host> showmpls lsp extensive

Sample Output 1

user@R1> showmpls lsp extensive
Ingress LSP: 1 sessions

10.0.0.6
  From: 10.0.0.1, State: Dn,  ActiveRoute: 0 , LSPname: R1-to-R6

ActivePath: (none)
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
  Primary                    State: Dn
   24 Oct 21 13:48:01  No Route toward dest [3 times]
   23 Oct 21 13:47:44 Deselected as active
   22 Oct 21 13:47:43 No Route toward dest[2 times]
   21 Oct 21 13:47:43  ResvTear received
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   20 Oct 21 13:47:43 Down
   19 Oct 21 13:47:43 10.1.13.2: No Route toward dest[2 times]
   18 Oct 21 13:47:38 Record Route:  10.1.13.2 10.1.36.2
   [...Output truncated...]
  Created: Tue Oct 19 21:22:53 2004
Total 1 displayed, Up 0,  Down 1

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Sample Output 2

user@R3> showmpls lsp extensive
Ingress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Sample Output 3

user@R6> showmpls lsp extensive
Ingress LSP: 1 sessions

10.0.0.1
  From: 10.0.0.6, State: Dn,  ActiveRoute: 0 , LSPname:  R6-to-R1

ActivePath: (none)
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
  Primary                    State: Dn
    Will be enqueued for recomputation in 3 second(s).
   13 Oct 21 14:23:33 CSPF failed: no route toward 10.0.0.1[90 times]
   12 Oct 21 13:39:56 Deselected as active
   11 Oct 21 13:39:56 CSPF: could not determine self
   [...Output truncated...]
  Created: Tue Oct 19 22:28:30 2004
Total 1 displayed, Up 0,  Down 1

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Meaning The sample output shows that LSP R1-to-R6 and the reverse LSP R6-to-R1 are down,

and there are no LSP sessions on transit router R3.
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Verify IS-IS Adjacencies and Interfaces

Purpose When you check the IS-IS layer, you verify that IS-IS adjacencies are up and that the IS-IS

interfaces are included at the protocol level.

Action To verify the functioning of adjacent interfaces, enter the following commands from the

relevant routers:

user@host> show isis adjacency
user@host> show isis interface

Sample Output 1

user@R1> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/0.0            R2             2 Up                   20
so-0/0/1.0            R5             2 Up                   23
so-0/0/2.0            R3             2 Up                   26

user@R3> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/0.0            R4             2 Up                   23
so-0/0/1.0            R2             2 Up                   21
so-0/0/2.0            R1             2 Up                   19
so-0/0/3.0 R6 2 Down                   0

user@R6> show isis adjacency
IS-IS instance is not running

Sample Output 2

user@R1> show isis interface
IS-IS interface database:
Interface             L CirID Level 1 DR        Level 2 DR        L1/L2 Metric
lo0.0                 0   0x1 Passive           Passive                 0/0
so-0/0/0.0            2   0x1 Disabled          Point to Point         10/10
so-0/0/1.0            2   0x1 Disabled          Point to Point         10/10
so-0/0/2.0            2   0x1 Disabled          Point to Point         10/10

user@R3> show isis interface
IS-IS interface database:
Interface             L CirID Level 1 DR        Level 2 DR        L1/L2 Metric
lo0.0                 0   0x1 Passive           Passive                 0/0
so-0/0/0.0            2   0x1 Disabled          Point to Point         10/10
so-0/0/1.0            2   0x1 Disabled          Point to Point         10/10
so-0/0/2.0            2   0x1 Disabled          Point to Point         10/10
so-0/0/3.0            2   0x1 Disabled          Point to Point         10/10

user@R6> show isis interface
IS-IS interface database:
Interface              L  CirID Level 1 DR         Level 2 DR         L1/L2 Metric
lo0.0                 0   0x1 Passive           Passive                 0/0
so-0/0/0.0             1    0x1 Point to Point     Disabled                10/10
so-0/0/1.0             1    0x1 Down               Disabled                10/10
so-0/0/2.0             1    0x1 Point to Point     Disabled                10/10
so-0/0/3.0             1    0x1 Point to Point     Disabled                10/10
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Meaning Sample Output 1 shows that ingress router R1 has established adjacencies with the

relevant routers. Transit router R3 does not have an adjacencywith egress router R6, and

egress router R6 has no adjacencies established in the network shown inMPLS Network

Broken at the IP and IGP Layers, indicating that the problemmight be at the IS-IS protocol

level.

Sample Output 2 shows that R1 and R2 are Level 2 routers, in contrast to R6 which is a

Level 1 router. When a router is configured explicitly as a Level 1 or Level 2 router, it does

not communicatewith routers configuredatadifferent level. Level 1 routers communicate

with other Level 1 routers within their area, while Level 2 routers communicate with other

Level 2 routers, and toward other autonomous systems. Because all the routers in this

network are configured for Level 2, they cannot form an adjacency with R6, which is

incorrectly configured as a Level 1 router.

Verify the IS-IS Configuration

Purpose Whenyouhavedetermined that theproblem isprobably at the IS-ISprotocol level, check

the IS-IS configuration of the routers in your network.

Action To verify the IS-IS configuration, enter the following command from the relevant routers:

user@host> show configuration protocols isis

Sample Output

user@R1> show configuration protocols isis
level 1 disable;
interface so-0/0/0.0;
interface so-0/0/1.0;
interface so-0/0/2.0;
interface lo0.0; {
    passive

user@R3> show configuration protocols isis
level 1 disable;
interface all {
    level 2 metric 10;
}
interface fxp0.0 {
    disable;
}
interface lo0.0; {
    passive

user@R6> show configuration protocols isis
level 2 disable; <<< Incorrect level disabled
interface all {
    level 2 metric 10;
}
interface fxp0.0 {
    disable;
}

365Copyright © 2017, Juniper Networks, Inc.

Chapter 15: Troubleshooting IS-IS



interface lo0.0; {
    passive

Meaning The sample output shows that R6 has Level 2 disabled, while R1 and R3 have Level 1

disabled. For IS-IS adjacencies to establish, routers need to be at the same level. Another

commonconfigurationerror is toomit the loopback interface (lo0) fromtheconfiguration

at the [edit protocols isis]hierarchy level. IS-IS does not function correctly if the loopback

interface (lo0) is not configured at this level. In addition, including the passive statement

ensures thatprotocolsarenot runover the loopback interface (lo0)and that the loopback

interface (lo0) is advertised correctly throughout the network.

Take Appropriate Action

Problem Description:Dependingon theerror youencountered in your investigation, youmust take
the appropriate action to correct the problem. In the example below, the routers are

configured to function at different levels of the IS-IS protocol.

Solution To correct the error in this example, enter the following commands:

Sample Output

[edit protocols isis]
user@R6# show
level 2 disable;
interface all {
    level 2 metric 10;
}
interface fxp0.0 {
    disable;
}
interface lo0.0; {
passive

[edit protocols isis]
user@R6# delete level 2

[edit protocols isis]
user@R6# set level 1 disable

[edit protocols isis]
user@R6# show
level 1 disable;
interface all {
    level 2 metric 10;
}
interface fxp0.0 {
    disable;
}
interface lo0.0; {
passive

[edit protocols isis]
user@R6# commit
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commit complete

[edit protocols isis]
user@R6# run show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/0.0            R5             2 Up                   22
so-0/0/1.0            R4             2 Up                   22
so-0/0/2.0            R2             2 Up                   22
so-0/0/3.0            R3             2 Up                   22

Meaning

The sample output shows that the configuration error on egress router R6 has been

corrected, and IS-IS adjacencies are now established.

Verify the LSP Again

Purpose After taking the appropriate action to correct the error, the label-switched path (LSP)

needs to be checked again to confirm that the problem in the RSVP layer has been

resolved.

Action To verify that the LSP is up and traversing the network as expected, enter the following

command from the ingress, egress, and transit routers:

user@host> showmpls lsp extensive

Sample Output 1

user@R1> showmpls lsp extensive
Ingress LSP: 1 sessions

10.0.0.6
  From: 10.0.0.1, State: Up,  ActiveRoute: 1 , LSPname: R1-to-R6
  ActivePath:  (primary)
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 20)
10.1.13.2 S 10.1.36.2 S

    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt):

          10.1.13.2 10.1.36.2
    5 Oct 21 15:52:07 Selected as active path
    4 Oct 21 15:52:07 Record Route:  10.1.13.2 10.1.36.2
    3 Oct 21 15:52:07 Up
    2 Oct 21 15:52:07 Originate Call
    1 Oct 21 15:52:07 CSPF: computation result accepted
  Created: Thu Oct 21 15:52:06 2004
Total 1 displayed,  Up 1 , Down 0

Egress LSP: 1 sessions

10.0.0.1
  From: 10.0.0.6, LSPstate: Up, ActiveRoute: 0

LSPname: R6-to-R1 , LSPpath: Primary
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  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: -
  Resv style: 1 FF, Label in: 3, Label out: -
  Time left:  142, Since: Thu Oct 21 15:41:59 2004
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 2 receiver 39082 protocol 0
  PATH rcvfrom: 10.1.13.2 (so-0/0/2.0) 17 pkts
  Adspec: received MTU 1500 
  PATH sentto: localclient
  RESV rcvfrom: localclient 

Record route: 10.1.36.2 10.1.13.2 <self>
Total 1 displayed,  Up 1 , Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Sample Output 2

user@R3> showmpls lsp extensive
Ingress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 2 sessions

10.0.0.1
  From: 10.0.0.6, LSPstate: Up, ActiveRoute: 1

LSPname: R6-to-R1 , LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: 3
  Resv style: 1 FF, Label in: 100528, Label out: 3
  Time left:  125, Since: Thu Oct 21 15:29:26 2004
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 2 receiver 39082 protocol 0
  PATH rcvfrom: 10.1.36.2 (so-0/0/3.0) 17 pkts
  Adspec: received MTU 1500 sent MTU 1500
  PATH sentto: 10.1.13.1 (so-0/0/2.0) 17 pkts
  RESV rcvfrom: 10.1.13.1 (so-0/0/2.0) 17 pkts
  Explct route: 10.1.13.1 
  Record route: 10.1.36.2 <self> 10.1.13.1  

10.0.0.6
  From: 10.0.0.1, LSPstate: Up, ActiveRoute: 1

LSPname: R1-to-R6 , LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: 3
  Resv style: 1 FF, Label in: 100544, Label out: 3
  Time left:  147, Since: Thu Oct 21 15:39:33 2004
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 47963 protocol 0
  PATH rcvfrom: 10.1.13.1 (so-0/0/2.0) 4 pkts
  Adspec: received MTU 1500 sent MTU 1500
  PATH sentto: 10.1.36.2 (so-0/0/3.0) 4 pkts
  RESV rcvfrom: 10.1.36.2 (so-0/0/3.0) 4 pkts
  Explct route: 10.1.36.2 
  Record route: 10.1.13.1 <self> 10.1.36.2  
Total 2 displayed, Up 2, Down 0
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Sample Output 3

user@R6> showmpls lsp extensive
Ingress LSP: 1 sessions

10.0.0.1
  From: 10.0.0.6, State: Up, ActiveRoute: 1,  LSPname: R6-to-R1
  ActivePath:  (primary)
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 20)
10.1.36.1 S 10.1.13.1 S

    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt):

          10.1.36.1 10.1.13.1
   18 Oct 21 15:34:18 Selected as active path
   17 Oct 21 15:34:17 Record Route:  10.1.36.1 10.1.13.1
   16 Oct 21 15:34:17 Up
   15 Oct 21 15:34:17 Originate Call
   14 Oct 21 15:34:17 CSPF: computation result accepted
   [...Output truncated...]
  Created: Tue Oct 19 22:28:30 2004
Total 1 displayed, Up 1, Down 0

Egress LSP: 1 sessions

10.0.0.6
  From: 10.0.0.1, LSPstate: Up, ActiveRoute: 0

LSPname: R1-to-R6 , LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: -
  Resv style: 1 FF, Label in: 3, Label out: -
  Time left:  126, Since: Thu Oct 21 15:44:25 2004
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 47963 protocol 0
  PATH rcvfrom: 10.1.36.1 (so-0/0/3.0) 4 pkts
  Adspec: received MTU 1500 
  PATH sentto: localclient
  RESV rcvfrom: localclient 

Record route: 10.1.13.1 10.1.36.1 <self>
Total 1 displayed, Up 1, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Meaning Sample Outputs 1 and 3 from ingress router R1 and egress router R6 show that the LSP

is now traversing the network along the expected path, from R1 through R3 to R6, and

the reverse LSP, from R6 through R3 to R1. In addition, Sample Output 2 from transit

router R3 shows that there are two transit LSP sessions, one fromR1 to R6, and the other

from R6 to R1.
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Verifying the IS-IS Configuration on a Router in a Network

Purpose

For IS-IS to run on a router (intermediate system) in your network, youmust enable IS-IS

on the router, configure a network entity title (NET) on the loopback interface (lo0), and

configure family iso on all interfaces on which you want to run IS-IS. When you enable

IS-IS on a router, Level 1 and Level 2 are enabled by default.

Figure 40 on page 370 illustrates an example of routers at different levels in an IS-IS

topology.

Figure 40: Levels in an IS-IS Network Topology

The network in Figure 40 on page 370 is organized hierarchically and consists of Level 2,

Level 1/Level 2, and Level 1 routers in one autonomous system (AS) divided into four

areas: 49.0001, 49.0002, 49.0003, and 49.0004. The Level 2 routers route toward other

autonomous systems. The Level 1/Level 2 routers route between areas and to other

autonomous systems. The Level 1 routers routewithin an area, andwhen the destination

is outside the local area, they route toward a Level1/Level2 system.

In the following topics, the configuration of the various types of routers is examined.

Figure 41 on page 371 provides more details about the IS-IS network topology in

Figure40onpage370so that youcanverify theconfigurationoutputof thevarious routers.
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Figure 41: IS-IS Network Topology with Details

To verify that IS-IS is configured correctly on routers at different levels, follow these

steps:

1. Check the Configuration of a Level 1/Level 2 Router on page 371

2. Check the Configuration of a Level 1 Router on page 373

3. Check the Configuration of a Level 2 Router on page 374

Check the Configuration of a Level 1/Level 2 Router

Purpose Check the configuration of a Level 1/Level 2 router.

Action To verify the IS-IS configuration of a Level 1/Level 2 router in your network, enter the

following Junos OS command-line interface (CLI) commands:

user@host# [edit protocols isis] show
user@host# [edit protocols isis]
user@host# run show isis interface
user@host# [edit] edit interfaces
user@host# [edit interfaces] show

The following output is for an IS-IS configuration on R2, a Level 1/Level 2 router in the

network shown.

Sample Output

[edit protocols isis]
user@R2# show
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interface so-0/0/0.0 {
    level 2 metric 10;

level 1 disable;
}
interface so-0/0/1.0 {
    level 2 disable;
    level 1 metric 10;
}
interface so-0/0/2.0 {
    level 2 metric 10;

level 1 disable;
}
interface fxp0.0 {

disable;
}
interface lo0.0;

[edit protocols isis]
user@R2# run show isis interface
IS-IS interface database:
Interface             L CirID Level 1 DR        Level 2 DR        L1/L2 Metric
lo0.0                 0   0x1 Passive           Passive                 0/0
so-0/0/0.0            2   0x1 Disabled          Point to Point         10/10
so-0/0/1.0            3   0x1 Point to Point    Point to Point         10/10
so-0/0/2.0            2   0x1 Disabled          Point to Point         10/10
[edit interfaces]
user@R2# show
so-0/0/0 {
    unit 0 {
        family inet {
            address 10.1.12.2/30;
        }

family iso;
    }
}
so-0/0/1 {
    unit 0 {
        family inet {
            address 10.1.23.1/30;
        }

family iso;
    }
}
so-0/0/2 {
    unit 0 {
        family inet {
            address 10.1.26.1/30;
        }

family iso;
    }
}
lo0 {
    unit 0 {
        family inet {
            address 10.0.0.2/32;
        }

family iso {
address 49.0002.1000.0000.0002.00;

        }
    }
}
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Meaning The sample output shows a basic configuration of IS-IS on R2, a Level 1/Level 2 router.

The basic configuration is at the [edit protocols isis] and [edit interfaces] hierarchy levels.

At the [editprotocols isis] level, five interfacesare included: so-0/0/0, so-0/0/1, so-0/0/2,

fxp0, and the loopback interface (lo0). Two interfaces, so-0/0/0.0 and so-0/0/2.0,

have Level 1 disabled, making them Level 2 interfaces. One interface, so-0/0/1.0, has

Level 2 disabled, making it a Level 1 interface. Themanagement interface (fxp0) is

disabled so that IS-IS packets are not sent over it, and the loopback interface (lo0) is

included because it becomes a point of connection from the router to the IS-IS network.

At the [edit interfaces] hierarchy level, all of the interfaces included in the [edit protocols

isis] hierarchy level are configured with family iso, and the loopback interface (lo0) is

configured with the NET address 49.0002.1000.0000.0002.00. Every router in an IS-IS

network must have at least one NET address that identifies a point of connection to the

IS-IS network. The NET address is generally configured on the loopback interface (lo0).

Routers that participate in multiple areas can havemultiple NET addresses.

Check the Configuration of a Level 1 Router

Purpose To check the configuration of a Level 1 router.

Action To check the configuration of a Level 1 router, enter the following CLI commands:

user@host# [edit protocols isis] show
user@host# [edit protocols isis] run show isis interface
user@host# [edit] edit interfaces
user@host# [edit interfaces] show

The following sample output is for R4, a Level 1 router in the network shown in The

following output is for an IS-IS configuration onR2, a Level 1/Level 2 router in the network

shown.

Sample Output

[edit protocols isis]

user@R4# show
level 2 disable;
interface  so-0/0/2.0 {
    level 1 metric 10;
}
interface fxp0.0 {

disable;
}
interface lo0.0;
[edit protocols isis]

user@R4# run show isis interface
IS-IS interface database:
Interface             L CirID Level 1 DR         Level 2 DR        L1/L2 Metric
lo0.0                 0   0x1 Passive           Passive                 0/0
so-0/0/2.0            1   0x1 Point to Point     Disabled               10/10
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[edit interfaces]
user@R4# show
so-0/0/2 {
    unit 0 {
        family inet {
            address 10.1.45.1/30;
        }

family iso;
    }
}
lo0 {
    unit 0 {
        family inet {
            address 10.0.0.4/32;
        }

family iso {
address 49.0001.1000.0000.0004.00;

        }
    }
}

Meaning The sample output shows a basic configuration of IS-IS on R4, a Level 1 router. The basic

configuration is at the [edit protocols isis] and [edit interfaces] hierarchy levels.

At the [edit protocols isis] hierarchy level, three interfaces are included: so-0/0/2.0, fxp0,

and the loopback interface (lo0). Level 2 is disabled on the router, making it a Level 1

router that sends packets within its local area, 49.0001. When a packet destination is

outside the local area,R4establishesanadjacencywith thenearest Level 1/Level 2 router

(R5) that forwards the packets. Formore information about adjacencies, see “Displaying

the Status of IS-IS Adjacencies” on page 376.

One interface, so-0/0/2.0, is configured for IS-IS. Themanagement interface (fxp0) is

disabled so that IS-IS packets are not sent over it, and the loopback interface (lo0) is

included because it becomes a point of connection from the router to the IS-IS network.

At the [edit interfaces] hierarchy level, the interface included in the [edit protocols isis]

hierarchy level is also configured with family iso, and the loopback interface (lo0) is

configured with the NET address of 49.0001.1000.0000.0004.00. Every router in an

IS-IS network must have at least one NET address that identifies a point of connection

to the IS-IS network. The NET address is generally configured on the loopback interface

(lo0). Routers that participate in multiple areas can havemultiple NET addresses.

Check the Configuration of a Level 2 Router

Purpose Check the configuration of a Level 2 router.

Action To check the configuration of a Level 2 router, enter the following CLI commands:

user@host# [edit protocols isis] show
user@host# [edit protocols isis] run show isis interface
user@host# [edit] edit interfaces
user@host# [edit interfaces] show
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The following sample output is for R6, a Level 2 router in the network shown.

Sample Output

[edit protocols isis]
user@R6# show
level 1 disable;
interface so-0/0/0.0 {
    level 2 metric 10;
}
interface so-0/0/2.0 {
    level 2 metric 10;
}
interface fxp0.0 {

disable;
}
interface lo0.0;

[edit protocols isis]
user@R6# run show isis interface
IS-IS interface database:
Interface             L CirID Level 1 DR        Level 2 DR        L1/L2 Metric
lo0.0                 0   0x1 Passive           Passive                 0/0
so-0/0/0.0            2   0x1 Disabled          Point to Point         10/10
so-0/0/2.0            2   0x1 Disabled          Point to Point         10/10

[edit interfaces]
user@R6# show
so-0/0/0 {
    unit 0 {
        family inet {
            address 10.1.56.2/30;
        }

family iso;
    }
}
so-0/0/2 {
    unit 0 {
        family inet {
            address 10.1.26.2/30;
        }

family iso;
    }
}
lo0 {
    unit 0 {
        family inet {
            address 10.0.0.6/32;
        }

family iso {
address 49.0003.1000.0000.0006.00;

        }
    }
}

Meaning The sample output shows a basic configuration of IS-IS on R6, a Level 2 router. The basic

configuration is at the [edit protocols isis] and [edit interfaces] hierarchy levels.

375Copyright © 2017, Juniper Networks, Inc.

Chapter 15: Troubleshooting IS-IS



At the [edit protocols isis] level, four interfaces are included: so-0/0/0.0, so-0/0/2.0,

fxp0, and the loopback interface (lo0). Level 1 is disabled on the two SONET/SDH

interfaces, making this a Level 2 router that routes between areas and toward other ASs.

Themanagement interface (fxp0) is disabled so that IS-IS packets are not sent over it,

and the loopback interface (lo0) is included because it becomes a point of connection

from the router to the IS-IS network.

At the [edit interfaces] hierarchy level, the interfaces included in the [edit protocols isis]

hierarchy level are also configured with family iso, and the loopback interface (lo0) is

configured with the NET address of 49.0003.1000.0000.0006.00. Every router in an

IS-IS network must have at least one NET address that identifies a point of connection

to the IS-IS network. The NET address is generally configured on the loopback interface

(lo0). Routers that participate in multiple areas can havemultiple NET addresses.

Related
Documentation

Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

•

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20

Displaying the Status of IS-IS Adjacencies

Purpose

Assuming that all the routers are correctly configured for IS-IS, you can verify which

neighbors are adjacent and able to exchange IS-IS data. In addition, you can examine

the setof routes installed in the forwarding table to verify that the routingprotocol process

(rpd) has relayed the correct information into the forwarding table.

Figure 42 on page 377 illustrates the example IS-IS topology used for the procedures in

this topic.
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Figure 42: IS-IS Network Topology

The network consists of Level 1 and Level 2 adjacencies. Level 1 adjacencies are within

areas 49.0001 and 49.0002. Level 2 adjacencies occur between all directly connected

Level 2 routers regardless of which area they are in. For example, R5 is in area 49.0001,

R6 is in area 49.0003, R1 is in area 49.0004, and R2 is in area 49.0002. The network in

Figure 42 on page 377 should have the following adjacencies:

• Level 2 adjacencies between all directly connected Level 2 routers (R1, R2, R5, andR6).

• Level 1 adjacencies between routers in area 49.0001 (R4 andR5) and between routers

in area 49.0002 (R2 and R3).

To verify that routers are adjacent and able to exchange IS-IS data, follow these steps:

1. Verifying Adjacent Routers on page 377

2. Examine the Forwarding Table on page 378

Verifying Adjacent Routers

Purpose Verify that routers are adjacent and able to exchange IS-IS data.

Action To verify that routers are adjacent and able to exchange IS-IS data, enter the following

CLI operational mode command:

user@host> show isis adjacency

The following sample output shows the adjacencies that formed for all routers shown

in “Displaying the Status of IS-IS Adjacencies” on page 376.
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Sample Output

user@R1> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/0.0             R2             2 Up                   19
so-0/0/1.0             R5            2 Up                   18

user@R2> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/0.0             R1             2 Up                   19
so-0/0/1.0             R3             1 Up                   26
so-0/0/2.0             R6             2 Up                   21

user@R3> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/1.0             R2             1 Up                   24

user@R4> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/2.0             R5             1 Up                   23

user@R5> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/0.0             R6            2 Up                   22
so-0/0/1.0             R1            2 Up                   20
so-0/0/2.0             R4             1 Up                   20

user@R6> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
so-0/0/0.0             R5             2 Up                   21
so-0/0/2.0             R2             2 Up                   20

Meaning The sample output shows the adjacencies that formed in the network illustrated in

“Displaying the Status of IS-IS Adjacencies” on page 376. The Level 1/Level 2 routers (R2

and R5) formed Level 1 adjacencies with Level 1 routers (R3 and R4), and Level 2

adjacencies with the Level 2 routers (R1 and R6). To view the status of the adjacency,

examine the State column. In this example, all adjacencies in the network are up.

If the state is not Up for a particular neighbor, youmust first examine the IS-IS

configuration for the particular interface. Make sure that the NET address is correct and

that the loopback interface (lo0) is configured. Use the show isis interface or show isis

interface detail command to display the IS-IS parameters for all interfaces configured

with IS-IS. With these two commands, you can see which interfaces are configured for

IS-IS, whether they are configured for Level 1 or Level 2, the IS-IS metric, and other IS-IS

information.

Examine the Forwarding Table

Purpose Youcandisplay the set of routes installed in the forwarding table to verify that the routing

protocol process (rpd) has relayed the correct information into the forwarding table. This

is especially important when there are network problems, such as connectivity. In this
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procedure, you verify that the routes displayed in Step 2 appear in the forwarding table

for Router R5.

Action To examine the forwarding table for a router, enter the following CLI command:

user@host> show route forwarding-table destination destination-prefix

Sample Output

user@R5> show route forwarding-table destination 10.0.0.3
Routing table: inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
10.0.0.3/32        user     0 10.1.15.0          ucst   285     7  so-0/0/1.0 
user@R5> show route forwarding-table destination 10.0.0.3
Routing table: inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
10.0.0.3/32        user     0 10.1.56.0          ucst   281     9  so-0/0/0.0 

Meaning The sample output shows the selected next hop between Routers R5 and R3 sent from

the inet routing table and installed into the forwarding table. The first instance shows

the route through Router R1, and the second instance shows the route through Router

R6. In both instances, the preferred route displayed in Step 2 is installed in the forwarding

table.

In general, the sample output includes the destination address and destination type, the

next-hop address and next-hop type, the number of references to the next hop, an index

number into an internal next-hopdatabase, and the interface used to reach the next hop.

Related
Documentation

Verifying the IS-IS Protocol on page 361•

Displaying Detailed IS-IS Protocol Information

Action To trace IS-IS messages in detail, follow these steps:

1. Configure the flag to display detailed IS-IS protocol messages.

[edit protocols isis traceoptions]
user@host# set flag hello detail

2. Verify the configuration.

user@host# show

For example:

[edit protocols isis traceoptions]
user@host# show
file isislog size 10k files 10;
flag hello detail;

3. Commit the configuration.
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user@host# commit

4. View the contents of the file containing the detailed messages.

user@host# run show log filename

For example:

user@host# run show log isislog

Nov 29 23:17:50 trace_on: Tracing to "/var/log/isislog" started
Nov 29 23:17:50 Sending PTP IIH on so-1/1/1.0
Nov 29 23:17:53 Sending PTP IIH on so-1/1/0.0
Nov 29 23:17:54 Received PTP IIH, source id abc-core-01 on so-1/1/0.0
Nov 29 23:17:54     from interface index 11
Nov 29 23:17:54     max area 0, circuit type l2, packet length 4469
Nov 29 23:17:54     hold time 30, circuit id 6
Nov 29 23:17:54     neighbor state up
Nov 29 23:17:54     speaks IP
Nov 29 23:17:54     area address 99.0008 (1)
Nov 29 23:17:54     IP address 10.10.10.29
Nov 29 23:17:54     4396 bytes of total padding
Nov 29 23:17:54     updating neighbor abc-core-01
Nov 29 23:17:55 Received PTP IIH, source id abc-core-02 on so-1/1/1.0
Nov 29 23:17:55     from interface index 12
Nov 29 23:17:55     max area 0, circuit type l2, packet length 4469
Nov 29 23:17:55     hold time 30, circuit id 6
Nov 29 23:17:55     neighbor state up
Nov 29 23:17:55     speaks IP
Nov 29 23:17:55     area address 99.0000 (1)
Nov 29 23:17:55     IP address 10.10.10.33
Nov 29 23:17:55     4396 bytes of total padding
Nov 29 23:17:55     updating neighbor abc-core-02

Meaning Table8onpage380 lists tracing flags that canbeconfiguredspecific to IS-ISandpresents

example output for some of the flags.

Table 8: IS-IS Protocol Tracing Flags

Example OutputDescriptionTracing Flags

Nov2820:02:48Sending L2CSNon interface so-1/1/0.0Nov2820:02:48Sending L2CSN
on interface so-1/1/1.0

With the detail option.

Nov 28 20:06:08 Sending L2 CSN on interface so-1/1/1.0Nov 28 20:06:08 LSP
abc-core-01.00-00lifetime1146Nov2820:06:08sequence0x1c4f8checksum0xa1e9Nov
28 20:06:08 LSP abc-core-02.00-00 lifetime 411Nov 28 20:06:08 sequence 0x7435
checksum0x5424Nov2820:06:08LSPabc-brdr-01.00-00 lifetime465Nov2820:06:08
sequence 0xf73 checksum0xab10Nov 28 20:06:08 LSP abc-edge-01.00-00 lifetime
1089Nov 28 20:06:08 sequence 0x1616 checksum0xdb29Nov 28 20:06:08 LSP
abc-edge-02.00-00 lifetime 1103Nov 28 20:06:08 sequence 0x45cc checksum0x6883

Complete sequence
number PDU (CSNP)

csn

Nov 28 20:13:50 Sending PTP IIH on so-1/1/1.0Nov 28 20:13:50 Received PTP IIH, source
id abc-core-01 on so-1/1/0.0Nov 28 20:13:53 Received PTP IIH, source id abc-core-02 on
so-1/1/1.0Nov2820:13:57SendingPTP IIHonso-1/1/0.0Nov2820:13:58ReceivedPTP IIH,
source id abc-core-01 on so-1/1/0.0Nov 28 20:13:59 Sending PTP IIH on so-1/1/1.0

Hello packethello
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Table 8: IS-IS Protocol Tracing Flags (continued)

Example OutputDescriptionTracing Flags

Nov2820:15:46ReceivedL2LSPabc-edge-01.00-00, interfaceso-1/1/0.0Nov2820:15:46
from abc-core-01Nov 28 20:15:46 sequence 0x1617, checksum0xd92a, lifetime 1197Nov
28 20:15:46 Updating L2 LSP abc-edge-01.00-00 in TEDNov 28 20:15:47 Received L2 LSP
abc-edge-01.00-00, interfaceso-1/1/1.0Nov2820:15:47 fromabc-core-02Nov2820:15:47
sequence 0x1617, checksum0xd92a, lifetime 1197

Link-state PDUs
(LSPs)

lsp

Nov 28 20:21:24 Regenerating L1 LSP abc-edge-03.00-00, old sequence 0x682Nov 28
20:21:27 Rebuilding L1, fragment abc-edge-03.00-00Nov 28 20:21:27 Rebuilt L1 fragment
abc-edge-03.00-00, size 59Nov 28 20:31:52 Regenerating L2 LSP abc-edge-03.00-00,
old sequence 0x689Nov 28 20:31:54 Rebuilding L2, fragment abc-edge-03.00-00Nov 28
20:31:54Rebuilt L2 fragment abc-edge-03.00-00, size 256Nov 28 20:34:05Regenerating
L1 LSPabc-edge-03.00-00, old sequence0x683Nov 28 20:34:08Rebuilding L1, fragment
abc-edge-03.00-00Nov 28 20:34:08 Rebuilt L1 fragment abc-edge-03.00-00, size 59

Link-state PDU
generation packets

lsp-generation

Not available.All IS-IS protocol
packets

packets

Nov2820:40:39ReceivedL2PSN,sourceabc-core-01, interfaceso-1/1/0.0Nov2820:40:39
ReceivedL2PSN, sourceabc-core-02, interfaceso-1/1/1.0Nov2820:41:36SendingL2PSN
on interface so-1/1/1.0Nov 28 20:41:36 Sending L2 PSN on interface so-1/1/0.0Nov 28
20:42:35 Received L2 PSN, source abc-core-02, interface so-1/1/1.0Nov 28 20:42:35 LSP
abc-edge-03.00-00 lifetime 1196Nov2820:42:35sequence0x68cchecksum0x746dNov
28 20:42:35 Received L2 PSN, source abc-core-01, interface so-1/1/0.0Nov 28 20:42:35
LSP abc-edge-03.00-00 lifetime 1196Nov 28 20:42:35 sequence 0x68c checksum
0x746dNov 28 20:42:49 Sending L2 PSN on interface so-1/1/1.0Nov 28 20:42:49 LSP
abc-core-01.00-00lifetime1197Nov2820:42:49sequence0x1c4fbchecksum0x9becNov
28 20:42:49 Sending L2 PSN on interface so-1/1/0.0Nov 28 20:42:49 LSP
abc-core-01.00-00 lifetime 1197Nov 28 20:42:49 sequence 0x1c4fb checksum0x9bec

Partial sequence
number PDU (PSNP)
packets

psn

Nov 28 20:44:01 Scheduling SPF for L1: ReconfigNov 28 20:44:01 Schedulingmulticast
SPF for L1: ReconfigNov 28 20:44:01 Scheduling SPF for L2: ReconfigNov 28 20:44:01
SchedulingmulticastSPFforL2:ReconfigNov2820:44:02RunningL1SPFNov2820:44:02
L1SPF initializationcomplete:0.000099scumulativetimeNov2820:44:02L1SPFprimary
processing complete: 0.000303s cumulative timeNov 28 20:44:02 L1 SPF result
postprocessing complete: 0.000497s cumulative timeNov 28 20:44:02 L1 SPF RIB
postprocessing complete: 0.000626s cumulative timeNov 28 20:44:02 L1 SPF routing
table postprocessing complete: 0.000736s cumulative time

Shortest-path-first
(SPF) calculations

spf

Related
Documentation

Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

•

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20

Analyzing IS-IS Link-State PDUs in Detail

To analyze IS-IS link-state PDUs in detail, follow these steps:

1. Configure IS-IS openmessages.
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[edit protocols isis traceoptions]
user@host# set flag lsp detail

2. Verify the configuration.

user@host# show

For example:

[edit protocols isis traceoptions]
user@host# show
file isislog size 5m world-readable;
flag error;
flag lsp detail;

3. Commit the configuration.

user@host# commit

4. View the contents of the file containing the detailed messages.

user@host# run show log filename

For example:

user@host# run show log isislog
Nov 28 20:17:24 Received L2 LSP abc-core-01.00-00, interface so-1/1/0.0
Nov 28 20:17:24     from abc-core-01
Nov 28 20:17:24     sequence 0x1c4f9, checksum 0x9fea, lifetime 1199
Nov 28 20:17:24     max area 0, length 426
Nov 28 20:17:24     no partition repair, no database overload
Nov 28 20:17:24     IS type 3, metric type 0
Nov 28 20:17:24     area address 99.0908 (1)
Nov 28 20:17:24     speaks CLNP
Nov 28 20:17:24     speaks IP
Nov 28 20:17:24     dyn hostname abc-core-01
Nov 28 20:17:24     IP address 10.10.134.11
Nov 28 20:17:24    IP prefix: 10.10.10.0/30 metric 1 up
Nov 28 20:17:24    IP prefix: 10.10.10.4/30 metric 5 up
Nov 28 20:17:24    IP prefix: 10.10.10.56/30 metric 5 up
Nov 28 20:17:24    IP prefix: 10.10.10.52/30 metric 1 up
Nov 28 20:17:24    IP prefix: 10.10.10.64/30 metric 5 up
Nov 28 20:17:24    IP prefix: 10.10.10.20/30 metric 5 up
Nov 28 20:17:24    IP prefix: 10.10.10.28/30 metric 5 up
Nov 28 20:17:24    IP prefix: 10.10.10.44/30 metric 5 up
Nov 28 20:17:24     IP prefix 10.10.10.0 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 1
Nov 28 20:17:24     IP prefix 10.10.10.4 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IP prefix 10.10.10.56 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IP prefix 10.10.10.52 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 1
Nov 28 20:17:24     IP prefix 10.10.10.64 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IP prefix 10.10.10.20 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IP prefix 10.10.10.28 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IP prefix 10.10.10.44 255.255.255.252
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IS neighbors:
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Nov 28 20:17:24     IS neighbor abc-core-02.00
Nov 28 20:17:24     internal, metrics: default 1
[...Output truncated...]
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IS neighbor abc-brdr-01.00
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IS neighbor abc-core-02.00, metric: 1
Nov 28 20:17:24     IS neighbor abc-esr-02.00, metric: 5
Nov 28 20:17:24     IS neighbor abc-edge-03.00, metric: 5
Nov 28 20:17:24     IS neighbor abc-edge-01.00, metric: 5
Nov 28 20:17:24     IS neighbor abc-edge-02.00, metric: 5
Nov 28 20:17:24     IS neighbor abc-brdr-01.00, metric: 5
Nov 28 20:17:24    IP prefix: 10.10.134.11/32 metric 0 up
Nov 28 20:17:24    IP prefix: 10.11.0.0/16 metric 5 up
Nov 28 20:17:24    IP prefix: 10.211.0.0/16 metric 0 up
Nov 28 20:17:24     IP prefix 10.10.134.11 255.255.255.255
Nov 28 20:17:24     internal, metrics: default 0
Nov 28 20:17:24     IP prefix 10.11.0.0 255.255.0.0
Nov 28 20:17:24     internal, metrics: default 5
Nov 28 20:17:24     IP prefix 10.211.0.0 255.255.0.0
Nov 28 20:17:24     internal, metrics: default 0
Nov 28 20:17:24     Updating LSP
Nov 28 20:17:24 Updating L2 LSP abc-core-01.00-00 in TED
Nov 28 20:17:24 Analyzing subtlv's for abc-core-02.00
Nov 28 20:17:24 Analysis complete
Nov 28 20:17:24 Analyzing subtlv's for abc-esr-02.00
Nov 28 20:17:24 Analysis complete
Nov 28 20:17:24 Analyzing subtlv's for abc-edge-03.00
Nov 28 20:17:24 Analysis complete
Nov 28 20:17:24 Analyzing subtlv's for abc-edge-01.00
Nov 28 20:17:24 Analysis complete
Nov 28 20:17:24 Analyzing subtlv's for abc-edge-02.00
Nov 28 20:17:24 Analysis complete
Nov 28 20:17:24 Analyzing subtlv's for abc-brdr-01.00
Nov 28 20:17:24 Analysis complete
Nov 28 20:17:24     Scheduling L2 LSP abc-core-01.00-00 sequence 0x1c4f9 on 
interface so-1/1/1.0

Related
Documentation

Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

•

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20

Displaying Sent or Received IS-IS Protocol Packets

To configure the tracing for only sent or received IS-IS protocol packets, follow these

steps:

1. Configure the flag to display sent, received, or both sent and received packets.

[edit protocols isis traceoptions]
user@host# set flag hello send

or

[edit protocols isis traceoptions]
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user@host# set flag hello receive

or

[edit protocols isis traceoptions]
user@host# set flag hello

2. Verify the configuration.

user@host# show

For example:

[edit protocols isis traceoptions]
user@host# show
file isislog size 10k files 10;
flag hello send;

or

[edit protocols isis traceoptions]
user@host# show
file isislog size 10k files 10;
flag hello receive;

or

[edit protocols isis traceoptions]
user@host# show
file isislog size 10k files 10;
flag hello send receive;

3. Commit the configuration.

user@host# commit

4. View the contents of the file containing the detailed messages.

user@host# run show log filename

For example:

user@host# run show log isislog
Sep 27 18:17:01 ISIS periodic xmit to 01:80:c2:00:00:15 (IFL 2)
Sep 27 18:17:01 ISIS periodic xmit to 01:80:c2:00:00:14 (IFL 2)
Sep 27 18:17:03 ISIS periodic xmit to 01:80:c2:00:00:15 (IFL 2)
Sep 27 18:17:04 ISIS periodic xmit to 01:80:c2:00:00:14 (IFL 2)
Sep 27 18:17:06 ISIS L2 hello from 0000.0000.0008 (IFL 2) absorbed
Sep 27 18:17:06 ISIS periodic xmit to 01:80:c2:00:00:15 (IFL 2)
Sep 27 18:17:06 ISIS L1 hello from 0000.0000.0008 (IFL 2) absorbed

Related
Documentation

• Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20
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PART 4

Configuration Statements and
Operational Commands

• Configuration Statements on page 387

• Operational Commands on page 523
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CHAPTER 16

Configuration Statements

• admin-group on page 391

• adjacency-segment on page 393

• authentication-key (Protocols IS-IS) on page 394

• authentication-key-chain (Protocols IS-IS) on page 395

• authentication-type (Protocols IS-IS) on page 396

• auto-bandwidth on page 397

• backup-selection (Protocols ISIS) on page 399

• backup-spf-options (Protocols IS-IS) on page 400

• bfd-liveness-detection (Protocols IS-IS) on page 401

• checksum (Protocols IS-IS) on page 403

• clns-routing on page 404

• clns-updown-compatibility on page 405

• context-identifier (Protocols IS-IS) on page 406

• csnp-interval on page 407

• destination on page 408

• disable (Protocols IS-IS) on page 410

• disable (LDP Synchronization for IS-IS) on page 411

• export on page 412

• external-preference (Protocols IS-IS) on page 413

• family (Protocols IS-IS) on page 414

• flood-group (Protocols IS-IS) on page 415

• graceful-restart (Protocols IS-IS) on page 416

• hello-authentication-key on page 417

• hello-authentication-key-chain on page 418

• hello-authentication-type on page 419

• hello-interval (Protocols IS-IS) on page 420

• hello-padding on page 422

• hold-time (Protocols IS-IS) on page 424
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• hold-time (LDP Synchronization for IS-IS) on page 426

• ignore-attached-bit on page 427

• ignore-lsp-metrics (Protocols IS-IS) on page 428

• import (Protocols IS-IS) on page 429

• interface (Protocols IS-IS) on page 430

• interface-group-holddown-delay on page 432

• interface (Protocols ISIS) on page 433

• ipv4-multicast on page 437

• ipv4-multicast-metric on page 438

• ipv6-multicast on page 439

• ipv6-multicast-metric on page 440

• ipv6-unicast on page 441

• ipv6-unicast-metric on page 442

• isis on page 443

• label-switched-path (Protocols IS-IS) on page 444

• ldp-synchronization on page 445

• level (Global IS-IS) on page 446

• level (IS-IS Interfaces) on page 448

• link-group-protection (Protocols IS-IS) on page 449

• link-protection (Protocols IS-IS) on page 450

• loose-authentication-check on page 451

• lsp-equal-cost on page 452

• lsp-interval on page 453

• lsp-lifetime on page 455

• max-areas on page 456

• max-hello-size on page 457

• max-lsp-size on page 458

• max-snp-size on page 459

• mesh-group (Protocols IS-IS) on page 460

• metric (Protocols IS-IS) on page 461

• multicast-rpf-routes on page 462

• multipath (Protocols IS-IS) on page 463

• multipath (SPF Options) on page 464

• no-adjacency-down-notification (Protocols IS-IS) on page 465

• no-adjacency-holddown on page 466

• no-authentication-check on page 467

• no-csnp-authentication on page 468
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• node on page 469

• node-segment (Protocols IS-IS) on page 471

• node-tag on page 473

• node-link-protection (Protocols IS-IS) on page 474

• no-eligible-backup (Protocols IS-IS) on page 475

• no-eligible-remote-backup on page 476

• no-hello-authentication on page 476

• no-ipv4-multicast on page 477

• no-ipv4-routing on page 478

• no-ipv6-multicast on page 479

• no-ipv6-routing on page 480

• no-ipv6-unicast on page 481

• no-psnp-authentication on page 482

• no-unicast-topology on page 483

• overload (Protocols IS-IS) on page 484

• passive (Protocols IS-IS) on page 487

• point-to-point on page 489

• preference (Protocols IS-IS) on page 490

• prefix-export-limit (Protocols IS-IS) on page 491

• prefix-segment on page 492

• priority (Protocols IS-IS) on page 493

• protocols on page 494

• purge-originator on page 497

• reference-bandwidth (Protocols IS-IS) on page 498

• remote-backup-calculation on page 499

• rib-group (Protocols IS-IS) on page 500

• routing-instances (Multiple Routing Entities) on page 501

• shortcuts (Protocols IS-IS) on page 503

• spf-options (Protocols IS-IS) on page 504

• static-host-mapping on page 506

• source-packet-routing-disable (Protocols IS-IS) on page 507

• source-packet-routing on page 508

• srgb on page 510

• te-metric (Protocols IS-IS) on page 511

• topologies (Protocols IS-IS) on page 512

• traceoptions (Protocols IS-IS) on page 513

• traffic-engineering (Protocols IS-IS) on page 516
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• traffic-statistics on page 519

• update-threshold-max-reservable on page 520

• use-source-packet-routing (Protocols IS-IS) on page 521

• wide-metrics-only on page 522
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admin-group

Syntax admin-group {
exclude [ group-name ];
include-all [ group-name ];
include-any [ group-name ];
preference [ group-name ];

}

Hierarchy Level [edit logical-systems logical-system-name routing-options backup-selection destination
prefix interface interface name],

[edit logical-systems logical-system-name routing-instances instance-name routing-options
backup-selection destination prefix interface interface-name],

[edit routing-instances instance-name routing-options backup-selection destination prefix
interface interface-name],

[edit routing-options backup-selection destination prefix interface interface name]

Release Information Statement introduced in Junos OS Release 14.1.

Description Define the administrative groups criteria for the selection of the backup path.

NOTE: Configure group names of admin-group under the [edit protocols

mpls] hierarchy level.

Options exclude [ group-name ]—Specify the administrative groups to be excluded. The backup

path is not selected as the loop-free alternate (LFA) or backup next hop if any of

the links in the path have any one of the listed administrative groups.

group-name—Name of one or more admin-group defined under the [edit protocols

mpls] hierarchy level.

include-all [ group-name ]—Require each link in the backup path to have all the listed

administrative groups in order to accept the path.

group-name—Name of one or more admin-group defined under the [edit protocols

mpls] hierarchy level.

include-any [ group-name ]—Require each link in the backup path to have at least one

of the listed administrative groups in order to select the path.

group-name—Name of one or more admin-group defined under the [edit protocols

mpls] hierarchy level.

preference[group-name ]—Defineanorderedsetof administrativegroups that specifies

thepreferenceof thebackuppath.The leftmostelement in theset is given thehighest

preference.
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group-name—Name of one or more admin-group defined under the [edit protocols

mpls] hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Backup Selection Policy for IS-IS Protocol on page 46

• Configuring Backup Selection Policy for IS-IS Protocol

• Understanding Backup Selection Policy for OSPF Protocol

• backup-selection (Protocols ISIS) on page 399

• destination on page 408

• interface on page 433
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adjacency-segment

Syntax adjacency-segment {
hold-time hold-time;

}

Hierarchy Level [edit logical-systems name protocols isis source-packet-routing],
[edit logical-systems name routing-instances name protocols isis source-packet-routing],
[edit protocols isis source-packet-routing],
[edit routing-instances name protocols isis source-packet-routing]

Release Information Statement introduced in Junos OS Release 17.2R1 for MX Series routers, PTX Series

routers, QFX5100 switches, and QFX10000 switches.

Statement introduced in Junos OS Release 17.3R1 for QFX5110 and QFX5200 switches.

Description Configure attributes for adjacency segments in source packet routing in networking

(SPRING), or configure segment routing (SR) to ensure that the adjacency segment

identifiers are retained during adjacency or link flaps. The adjacency segments are not

released immediately and are retained for the configured hold time duration.

Options hold-time—Duration, in milliseconds, to retain adjacency segments after isolating from
an interface.

Range: 180,000 through 900,000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

• Configuring Anycast and Prefix segments in SPRING for IS-IS Protocol on page 297

• source-packet-routing on page 508

• traffic-engineering on page 516

• prefix-segment on page 492
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authentication-key (Protocols IS-IS)

Syntax authentication-key key;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Authentication key (password). Neighboring routing devices use the password to verify

the authenticity of packets sent from this interface. For the key to work, you also must

include the authentication-type statement.

All routing devices must use the same password. If you are using the Junos OS IS-IS

software with another implementation of IS-IS, the other implementation must be

configured touse thesamepassword for thedomain, thearea, andall interfacesadjacent

to the Juniper Networks routing device.

Default If you do not include this statement and the authentication-type statement, IS-IS

authentication is disabled.

Options key—Authentication password. The password can be up to 1024 characters long.

Characters can includeanyASCII strings. If you includespaces, encloseall characters

in quotation marks (“ ”).

CAUTION: A simple password for authentication is truncated if it exceeds
254 characters.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Hitless Authentication Key Rollover for IS-IS on page 33

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34
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authentication-key-chain (Protocols IS-IS)

Syntax authentication-key-chain key-chain-name;

Hierarchy Level [edit logical-systems name protocols isis level level-number],
[edit logical-systemsname routing-instances instance-nameprotocols isis level level-number],
[edit protocols isis level level-number],
[edit routing-instances instance-name protocols isis level level-number]

Release Information Statement introduced in Junos OS Release 11.2.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply and enable an authentication keychain to the routing device.

Options key-chain—Authentication keychain name. It can be up to 126 characters. Characters can

include any ASCII strings. If you include spaces, enclose all characters in quotation

marks (“ ”).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34

• Example: Configuring Router Authentication for BGP

• Example: Configuring BFD Authentication for Securing Static Routes

• Configuring theAuthenticationKeyUpdateMechanismforBGPandLDPRoutingProtocols

• Understanding Hitless Authentication Key Rollover for IS-IS on page 33
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authentication-type (Protocols IS-IS)

Syntax authentication-type authentication;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enable authentication and specify the authentication scheme for IS-IS. If you enable

authentication, youmust specify a password by including the authentication-key

statement.

Default If you do not include this statement and the authentication-key statement, IS-IS

authentication is disabled.

Options authentication—Authentication scheme:

• md5—UseHMACauthentication in combinationwithMD5.HMAC-MD5authentication

is defined in RFC 2104, HMAC: Keyed-Hashing for Message Authentication.

• simple—Use a simple password for authentication. The password is included in the

transmitted packet, making this method of authentication relatively insecure. We

recommend that you not use this authentication method.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• authentication-key on page 394

• no-authentication-check on page 467

• Understanding Hitless Authentication Key Rollover for IS-IS on page 33

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34
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auto-bandwidth

Syntax auto-bandwidth {
template name {
adjust-interval adjust-interval;
adjust-threshold adjust-threshold;
auto-bandwidth-subscription auto-bandwidth-subscription;
statistic-collection-interval statistic-collection-interval;

}
traceoptions {
file filename <files files> <size size> <(world-readable | no-world-readable)>;
flag (all | state | timer) {
detail detail;
disable disable;
receive receive;
send send;

}
}

}

Hierarchy Level [edit logical-systems name routing-instances name routing-options],
[edit logical-systems name routing-options],
[edit routing-instances name routing-options],
[edit routing-options]

Release Information Statement introduced in Junos OS Release 17.3R1 for MX Series and PTX Series.

Description Configure an auto-bandwidth template to define parameters thatmeasure the available

bandwidth and periodically trigger updates to RSVP and IGP. You can configure this

option both at the IS-IS protocol level or at the IS-IS interface level.

Traffic samples are collected periodically at each statistics interval and the average

SPRING bandwidth utilization is calculated. If this average value increases beyond the

configured adjust threshold percentage, that is the last reported SPRING bandwidth,

then RSVP adjusts the subscription percentage accordingly. which might cause RSVP

LSP preemption, IGP updates, and further re-routing of RSVP LSPs. However, if the

SPRING bandwidth utilization drops below the configured threshold, the RSVP

subscriptionpercentage ismodified to reflect the increase. Youcanconfigureparameters

such as the threshold, the collection interval, and the adjust interval as per your

requirements.

CAUTION: Configure the adjust-interval and statistics-interval options

appropriately to avoid scaling issues. You can fine tune these values based
on route and label-switched path (LSP) scale.

Options template name—Specify an auto-bandwidth template namewith amaximum length

of 64 characters.
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adjust-interval—Specify the time interval after which the average bandwidth utilization

is measured.

Range: 30 through 3600 seconds

Default: 900 seconds

adjust-threshold—Specify the percentage change threshold after which an action is

triggered.

Range: 0 through 100 percent

Default: 10 percent

auto-bandwidth-subscription—Specify the threshold for RSVP subscription in

percentage.

Range: 0 through 200 percent

Default: 100 percent

statistic-collection-interval—Specify the time interval after which the traffic statistics

is collected from the line cards.

Range: 10 through 300 seconds

Default: 60 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• traffic-statistics on page 519

• update-threshold-max-reservable on page 520
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backup-selection (Protocols ISIS)

Syntax backup-selection {
destination prefix {
interface (interface-name| all){
admin-group {
exclude [ group-name ];
include-all [ group-name ];
include-any [ group-name ];
preference [ group-name ];

}
bandwidth-greater-equal-primary;
dest-metric (highest | lowest);
downstream-paths-only;
metric-order [ root dest ];
node {
exclude [ node-address ];
preference [ node-address ];

}
node-tag {
exclude [ route-tag ];
preference [ route-tag ];

}
protection-type (link | node | node-link);
root-metric (highest | lowest);
srlg (loose | strict);
evaluation-order [ admin-group srlg bandwidthprotection-typenodenode-tagmetric
] ;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name routing-options],
[edit logical-systems logical-system-name routing-instances instance-name routing-options],
[edit routing-instances instance-name routing-options],
[edit routing-options]

Release Information Statement introduced in Junos OS Release 14.1.

Description Define backup selection policies, per prefix per primary next-hop interface, to enforce

loop-free alternate (LFA) selection based on admin-group, srlg, bandwidth,

protection-type, node, node-tag, andmetric attributes of the backup path.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Backup Selection Policy for IS-IS Protocol on page 46

• Example: Configuring Backup Selection Policy for IS-IS Protocol on page 48
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backup-spf-options (Protocols IS-IS)

Syntax backup-spf options {
node-link-degradation;
per-prefix-calculation;
remote-backup-calculation;
use-source-packet-routing;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 11.4R3.

node-link-degradation option added in Junos OS Release 14.2.

use-source-packet-routing option introduced in Junos OS Release 16.2R1 for MX Series

and PTX Series routers.

Support for this option introduced in JunosOSRelease 17.2R1 forQFX5100andQFX10000

switches.

Description Configure options for running the shortest-path-first (SPF) algorithm for backup next

hops for protected interfaces.Use theseoptions tooverride thedefault behavior of having

Junos OS calculate backup paths for all the topologies in an instance when at least one

interface is configured with link protection or node-link protection.

This configuration option is used in conjunction with the node-link-protection statement

to compute per-prefix loop-free alternate routes (LFAs).

Options node-link-degradation—Degrade an interface from node-link to link protection in case

no node protection LFA route is found for a given destination node.

per-prefix-calculation—Calculate backup next hops for non-best prefix originators.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control-level—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MPLS Egress Protection for Layer 3 VPN Services

• Example: Configuring Layer 3 VPN Egress Protection with RSVP and LDP

• link-protection

• node-link-protection

• remote-backup-calculation on page 499
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bfd-liveness-detection (Protocols IS-IS)

Syntax bfd-liveness-detection {
authentication {
algorithm algorithm-name;
key-chain key-chain-name;
loose-check;

}
detection-time {
thresholdmilliseconds;

}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
version (1 | automatic);

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit protocols isis interface interface-name family inet|inet6],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

detection-time threshold and transmit-interval threshold options added in Junos OS

Release 8.2.

Support for logical systems introduced in Junos OS Release 8.3.

no-adaptation statement introduced in Junos OS Release 9.0.

authenticationalgorithm,authenticationkey-chain, andauthentication loose-checkoptions

introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure bidirectional failure detection timers and authentication.

NOTE: Starting with Junos OS Release 16.1, you can configure IS-IS BFD
sessions for the IPv6 address family. Therefore, this configuration statement
is also available under the [edit protocols isis interface interface-name family

inet|inet6] hierarchy level.
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Options authentication algorithm algorithm-name—Configure the algorithm used to authenticate

the specified BFD session: simple-password, keyed-md5, keyed-sha-1,

meticulous-keyed-md5,meticulous-keyed-sha-1.

authentication key-chain key-chain-name—Associate a security key with the specified

BFD session using the name of the security keychain. The name you specify must

match one of the keychains configured in the authentication-key-chains key-chain

statement at the [edit security] hierarchy level.

authentication loose-check—(Optional) Configure loose authentication checking on the

BFD session. Use only for transitional periods when authentication might not be

configured at both ends of the BFD session.

detection-time thresholdmilliseconds—Configure a threshold for the adaptation of the

BFD session detection time. When the detection time adapts to a value equal to or

greater than the threshold, a single trap and a single system logmessage are sent.

minimum-intervalmilliseconds—Configure the minimum interval after which the local

routing device transmits a hello packet and then expects to receive a reply from the

neighbor with which it has established a BFD session. Optionally, instead of using

this statement, youcanspecify theminimumtransmitand receive intervals separately

using the transmit-interval minimum-interval andminimum-receive-interval

statements.

Range: 1 through 255,000

minimum-receive-intervalmilliseconds—Configure the minimum interval after which the

local routing device expects to receive a reply from a neighbor with which it has

established a BFD session. Optionally, instead of using this statement, you can

configure the minimum receive interval using theminimum-interval statement.

Range: 1 through 255,000

multiplier number—Configure the number of hello packets not received by a neighbor

that causes the originating interface to be declared down.

Range: 1 through 255

Default: 3

no-adaptation—Specify that BFD sessions not adapt to changing network conditions.

We recommend that you not disable BFD adaptation unless it is preferable not to

have BFD adaptation enabled in your network.

transmit-interval thresholdmilliseconds—Configure the threshold for the adaptation of

the BFD session transmit interval. When the transmit interval adapts to a value

greater than the threshold, a single trap and a single systemmessage are sent. The

interval threshold must be greater than theminimum transmit interval.

Range: 0 through 4,294,967,295 (232 – 1)

transmit-interval minimum-intervalmilliseconds—Configure a minimum interval after

which the local routing device transmits hello packets to a neighbor. Optionally,

instead of using this statement, you can configure the minimum transmit interval

using theminimum-interval statement.
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Range: 1 through 255,000

version—Configure the BFD version to detect: 1 (BFD version 1) or automatic (autodetect

the BFD version)

Default: automatic

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring BFD for IS-IS on page 121

• Understanding BFD Authentication for IS-IS on page 128

checksum (Protocols IS-IS)

Syntax checksum;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Enable checksums for packets on this interface.

Junos OS supports IS-IS checksums as documented in RFC 3358,Optional Checksums

in Intermediate System to Intermediate System (ISIS).

The checksum cannot be enabled with MD5 hello authentication on the same interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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clns-routing

Syntax clns-routing;

Hierarchy Level [edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 11.2 for MX Series routers.

Description Enable IS-IS to exchange Connectionless Network Service (CLNS) routes. CLNS is a

Layer 3 protocol, similar to IPv4. CLNS uses network service access points (NSAPs) to

address end systems and intermediate systems.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS for CLNS on page 319

• Example: Configuring Static Routes for CLNS

• Example: Configuring BGP for CLNS VPNs

• Understanding BGP for CLNS VPNs

• Understanding Static Routes for CLNS
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clns-updown-compatibility

Syntax clns-updown-compatibility;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 11.4R7.

Description When you enable IS-IS to exchange Connectionless Network Service (CLNS) routes,

JunosOS sets the reserved (R) bit in the defaultmetric field inside type, length, and value

(TLV) type-3 (ES-Neighbor) as amarker for routing loop prevention. Junos OS uses the

up/downbit formarking prefixes on the Level 2-to-Level 1 boundary as being propagated

Down, such that any router in that area never propagates it Up on a Level 1-to-Level 2

boundary. For detailed information about how this works in IP routing environments, see

RFC 2966, Domain-wide Prefix Distribution with Two-Level IS-IS.

Some other vendors’ platformsmight not support up/down bit setting in CLNS route

TLVs. If one of these vendors’ platforms receives this TLVwith the R bit set, the platform

discards the information.

When you use the clns-updown-compatibility statement in the IS-IS configuration, the

R bit is set to 0, and the issue is resolved. The clns-updown-compatibility statement

causes Junos OS to use the Internal/External metric-type bit in the TLV header instead

of using the R bit as the up/down bit marker. This has the advantage that older end

system (ES) equipment does not receive TLV headers with the R bit set.

CAUTION: Not using the R bit can lead to potential routing loops. You can
use the site-of-origin (SoO) extended community to prevent a looped BGP
update frombeing injectedbackto IS-ISwhenreceivedfromaremoteprovider
edge (PE) device. The receiving PE device can check against the SoO
community, and if the valuematches its own, the NLRI is not accepted.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

Example: Configuring IS-IS for CLNS on page 319•

• Example: Configuring Static Routes for CLNS

• Example: Configuring BGP for CLNS VPNs

• Understanding BGP for CLNS VPNs
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• Understanding Static Routes for CLNS

context-identifier (Protocols IS-IS)

Syntax context-identifier identifier;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit protocols isis]

Release Information Statement introduced in Junos OS Release 10.4.

Description Configure IS-IS context identifier information.

Options identifier—IPv4 address that defines a protection pair. The context identifier is manually

configured on both primary and protector PEs.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• show isis context-identifier on page 587
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csnp-interval

Syntax csnp-interval (seconds | disable);

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the interval between complete sequence number PDUs (CSNPs) on a LAN

interface.

If the routing device is the designated router on a LAN, IS-IS sends CSN packets every

10 seconds.

NOTE: The csnp-interval statement is effective onlywhenconfiguredonLAN

interfaces.

To configure the interface not to send any CSNPs, specify the disable option.

Default By default, IS-IS sends CSNPs periodically. If the routing device is the designated router

on a LAN, IS-IS sends CSNPs every 10 seconds.

Options disable—Do not send CSNPs on this interface.

seconds—Number of seconds between the sending of CSNPs.

Range: 1 through 65,535 seconds

Default: 10 seconds on LAN broadcast links

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example:Configuring theTransmissionFrequency forCSNPPacketson IS-IS Interfaces

on page 307

• Understanding theTransmission Frequency for CSNPson IS-IS Interfaces onpage306
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destination

Syntax destination prefix {
interface (interface-name |all) {
admin-group {
exclude [ group-name ];
include-all [ group-name ];
include-any [ group-name ];
preference [ group-name ];

}
bandwidth-greater-equal-primary;
dest-metric (highest | lowest);
downstream-paths-only ;
evaluation-order [ admin-group srlg bandwidth protection-type neighbor neighbor-tag
metric ];

metric-order [ root dest ];
node {
exclude [ neighbor-address ];
preference [ neighbor-address ];

}
node-tag {
exclude [ route-tag ];
preference [ route-tag ];

}
protection-type (link |node | node-link);
root-metric (highest | lowest) ;
srlg (loose |strict);

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-options backup-selection],
[edit logical-systems logical-system-name routing-instances instance-name routing-options
backup-selection],

[edit routing-instances instance-name routing-options backup-selection],
[edit routing-options backup-selection]

Release Information Statement introduced in Junos OS Release 14.1.

Description Define thebackup selection policy for a particular destination prefix or for all the prefixes.

Options prefix—Destination prefix name and prefix length. You can specify 0/0 for the IPv4

least-specific prefix or 0::0/0 for the IPv6 least-specific prefix.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

Understanding Backup Selection Policy for IS-IS Protocol on page 46•
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• Configuring Backup Selection Policy for IS-IS Protocol

• backup-selection (Protocols ISIS) on page 399
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disable (Protocols IS-IS)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name protocols isis traffic-engineering],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name
protocols isis interface interface-name level level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis traffic-engineering],

[edit protocols isis],
[edit protocols isis interface interface-name],
[edit protocols isis interface interface-name level level-number],
[edit protocols isis traffic-engineering],
[edit routing-instances routing-instance-name protocols isis],
[edit routing-instances routing-instance-name protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number],

[edit routing-instances routing-instance-name protocols isis traffic-engineering]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Disable IS-IS on the routing device, on an interface, or on a level.

At the [edit protocols isis traffic-engineering] hierarchy level, disable IS-IS support for

traffic engineering.

Enabling IS-IS on an interface (by including the interface statement at the [edit protocols

isis] or the [edit routing-instances routing-instance-name protocols isis] hierarchy level),

disabling it (by including the disable statement), and not actually having IS-IS run on an

interface (by including the passive statement) are mutually exclusive states.

Default IS-IS is enabled for Level 1 and Level 2 routers on all interfaces on which family iso is

enabled.

IS-IS support for traffic engineering is enabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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Related
Documentation

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20

• IS-IS Overview on page 3

disable (LDP Synchronization for IS-IS)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name
ldp-synchronization],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name ldp-synchronization],

[edit protocols isis interface interface-name ldp-synchronization],
[edit routing-instances routing-instance-name protocols isis interface interface-name
ldp-synchronization]

Release Information Statement introduced in Junos OS Release 7.5.

Description Disable LDP synchronization for IS-IS.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding LDP-IGP Synchronization on page 258

• Example: Configuring Synchronization Between IS-IS and LDP on page 260
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export

Syntax export [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more policies to routes being exported from the routing table into IS-IS.

All routing protocols store the routes that they learn in the routing table. The routing table

uses this collected route information to determine the active routes to destinations. The

routing table then installs the active routes into its forwarding table and exports them

into the routing protocols. It is these exported routes that the protocols advertise.

For each protocol, you control which routes the protocol stores in the routing table and

which routes the routing table exports into theprotocol from the routing table bydefining

a routing policy for that protocol.

NOTE: For IS-IS, you cannot apply routing policies that affect how routes are
imported into the routing table; doing sowith a link-state protocol can easily
lead to an inconsistent topology database.

Options policy-names—Name of one or more policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation
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external-preference (Protocols IS-IS)

Syntax external-preference preference;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the preference of external routes.

Options preference—Preference value.

Range: 0 through 4,294,967,295 (232 – 1)

Default: 15 (for Level 1 internal routes), 18 (for Level 2 internal routes), 160 (for Level 1
external routes), 165 (for Level 2 external routes)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Route Preferences Overview

• Example: Redistributing OSPF Routes into IS-IS on page 83

• Example: Configuring a Routing Policy to Redistribute BGP Routes with a Specific

Community Tag into IS-IS on page 99

• Understanding BGP Communities, Extended Communities, and Large Communities

as Routing Policy Match Conditions on page 98

• Understanding Routing Policies on page 43

• preference on page 490
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family (Protocols IS-IS)

Syntax family inet {
shortcuts {
multicast-rpf-routes;

}
}
family inet-mpls {
shortcuts;

}
family inet6 {
shortcuts;

}
family inet6-mpls {
shortcuts;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis traffic-engineering],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis traffic-engineering],

[edit protocols isis traffic-engineering],
[edit routing-instances routing-instance-name protocols isis traffic-engineering]

Release Information Statement introduced in Junos OS Release 9.3.

Support for IPv6 for IGP shortcuts introduced in Junos OS Release 9.3.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Support for inet-mpls and inet6-mpls statements introduced in Junos OS Release 17.2

for the MX Series routers, PTX Series routers, QFX5100, and QFX10000 switches.

Description Configure the address family for traffic engineering IS-IS interior gateway protocol (IGP)

shortcuts.

Options inet—IPv4 address family

inet-mpls—IPv4-MPLS address family

inet6—IPv6 address family

inet6-mpls—IPv6-MPLS address family

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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flood-group (Protocols IS-IS)

Syntax flood-group;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced in Junos OS Release 16.2.

Description IS-IS supports flood-group. This feature limits link-state packet data unit (PDU) flooding

over IS-IS interfaces.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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graceful-restart (Protocols IS-IS)

Syntax graceful-restart {
disable;
helper-disable;
restart-duration seconds;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Configure graceful restart parameters for IS-IS.

Graceful restart allows a routing device to restart with minimal effects to the network,

and is enabled for all routing protocols at the [edit routing-options] hierarchy level.When

graceful restart is enabled, the restarting routing device is not removed from the network

topology during the restart period. The adjacencies are reestablished after restart is

complete.

On LAN interfaces where IS-IS is configured on a transit router that serves as the

designated router (DR), a graceful restart causes:

• The ingress router of the label-switched path (LSP), which passes through the DR, to

break the LSP.

• The ingress router to re-signal the LSP.

Options disable—Disable graceful restart for IS-IS.

helper-disable—Disable graceful restart helper capability. Helper mode is enabled by

default.

restart-duration seconds—Time period for the restart to last, in seconds.

Range: 30 through 300 seconds

Default: 30 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Routing Protocols Graceful Restart
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hello-authentication-key

Syntax hello-authentication-key password;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level number],

[edit protocols isis interface interface-name level number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configureanauthenticationkey (password) forhellopackets.Neighboring routingdevices

use the password to verify the authenticity of packets sent from an interface. For the key

to work, you also must include the hello-authentication-type statement.

Default By default, hello authentication is not configured on an interface. However, if IS-IS

authentication is configured, the hello packets are authenticated using the IS-IS

authentication type and password.

Options password—Authentication password. The password can be up to 255 characters.

Characters can includeanyASCII strings. If you includespaces, encloseall characters

in quotation marks (“ ”).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• authentication-key on page 394

• authentication-type on page 396

• hello-authentication-type on page 419
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hello-authentication-key-chain

Syntax hello-authentication-key-chain key-chain-name;

Hierarchy Level [edit logical-systems name protocols isis interface interface-name level level-number],
[edit logical-systems name routing-instances instance-name protocols isis interface
interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced in Junos OS Release 11.2.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply an authentication keychain to the IS-IS interface.

Options key-chain-name—Authenticationkeychainname. It canbeup to 126characters.Characters

can includeanyASCII strings. If you includespaces, encloseall characters inquotation

marks (“ ”).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Hitless Authentication Key Rollover for IS-IS on page 33

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34
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hello-authentication-type

Syntax hello-authentication-type (md5 | simple);

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level number],

[edit protocols isis interface interface-name level number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enable authentication on an interface for hello packets. If you enable authentication on

hello packets, youmust specify a password by including the hello-authentication-key

statement.

Youcanconfigureauthentication for agiven IS-IS level onan interface.Onapoint-to-point

link, if you enable hello authentication for both IS-IS levels, the password configured for

Level 1 is used for both levels.

CAUTION: If no authentication is configured for Level 1 on a point-to-point
linkwithboth levelsenabled, thehellopacketsaresentwithoutanypassword,
regardless of the Level 2 authentication configurations.

Default By default, hello authentication is not configured on an interface. However, if IS-IS

authentication is configured, the hello packets are authenticated using the IS-IS

authentication type and password.

Options md5—Specifies Message Digest 5 as the packet verification type.

simple—Specifies simple authentication as the packet verification type.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• authentication-key on page 394

• authentication-type on page 396

• hello-authentication-key on page 417
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hello-interval (Protocols IS-IS)

Syntax hello-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Modify the frequencywithwhich the routingdevicesendshellopacketsoutofan interface,

in seconds.

Routing devices send hello packets at a fixed interval on all interfaces to establish and

maintain neighbor relationships. This interval is advertised in the hello interval field in the

hello packet.

You can send out hello packets in subsecond intervals. To send out hello packets every

333milliseconds, set the hold-time value to 1.

Options seconds—Frequency of transmission for hello packets.

Range: 1 through 20,000 seconds

Default: 3 seconds (for designated intermediate system [DIS] routers), 9 seconds (for

non-DIS routers)

NOTE: When elected as a designated intermediate system [DIS] router on
any LAN adjacency, the hello and hold-timer intervals are scaled down by a
factor of 3. This means the default values of 9 and 27 seconds of ISIS hello
and hold time intervals are scaled down to 3 and 9 seconds for LAN
adjacencies. During switchovers, this hello interval is too short to form LAN
adjacencies. Therefore, you can configure one of the following solutions:

• Set the hello andhold time interval for LANadjacencies to 30 seconds and
90 seconds respectively on both the DIS and a neighboring router.

• Convert the LAN interfaces to point-to-point IS-IS interfaces.
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BEST PRACTICE: OnQFX10000 switches, we strongly recommend that you
configure all IS-IS interfaces, including peer interfaces, as point-to-point
interfaces. If you do not, youmight experience session flaps, that is, IS-IS
sessions that go down and then come back up, when IS-IS is configured in
virtual routing and forwarding (VRF) instances. When you scale IS-IS in any
scenario, youmight also experience scaling issues if you do not configure
IS-IS interfaces as point-to-point interfaces.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• hold-time on page 426
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hello-padding

Syntax hello-padding (adaptive | loose | strict);

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced in Junos OS Release 8.0.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure padding on hello packets to accommodate asymmetrical maximum transfer

units (MTUs) from different hosts.

This helps to prevent a premature adjacency Up state when one routing device’s MTU

does not meet the requirements to establish the adjacency.

As an OSI Layer 2 protocol, IS-IS does not support data fragmentation. Therefore,

maximumpacket sizesmust be established and supported between two routers. During

adjacency establishment, the IS-IS protocol makes sure that the link supports a packet

size of 1492 bytes by padding outgoing hello packets up to the maximum packet size of

1492 bytes.

This is the default behavior of the Junos OS IS-IS implementation. However, Junos OS

provides an option to disable hello padding that can override this behavior.

There are four types of hello padding:

• Adaptive padding—Onpoint-to-point connections, the hello packets are padded from

the initial detection of a new neighbor until the neighbor verifies the adjacency as Up

in the adjacency state type, length, and value (TLV) tuple. If the neighbor does not

support theadjacencystateTLV, thenpaddingcontinues.OnLANconnections, padding

starts from the initial detection of a new neighbor until there is at least one active

adjacency on the interface. Adaptive padding has more overhead than loose padding

and is able to detect MTU asymmetry from one side of the connection. This one-sided

detection can result in generation of extra link-state PDUs that are flooded throughout

the network. Specify the adaptive option to configure enough padding to establish an

adjacency to neighbors.

• Disabled padding—Padding is disabled on all types of interfaces for all adjacency

states. Specify the disable option to accommodate interfaces that support less than

the default packet size of 1492 bytes.

• Loose padding (the default)—The hello packet is padded from the initial detection of

a new neighbor until the adjacency transitions to the Up state. Loose padding might

not be able to detect certain situations such as asymmetrical MTUs between the
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routing devices. Specify the loose option to configure enough padding to initialize an

adjacency to neighbors.

• Strict padding—Padding is done on all interface types and for all adjacency states, and

is continuous. Strict padding has the most overhead. The advantage is that strict

paddingdetectsMTU issuesonboth sidesof a link. Specify the strictoption toconfigure

padding to allow all adjacency states with neighbors.

Options adaptive—Configure padding until the neighbor adjacency is established and active.

disable—Disable padding on all types of interfaces for all adjacency states.

loose—Configure padding until the state of the adjacency is initialized.

strict—Configure padding for all adjacency states.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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hold-time (Protocols IS-IS)

Syntax hold-time seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Set the length of timeaneighbor considers this router to be operative (up) after receiving

a hello packet. If the neighbor does not receive another hello packet within the specified

time, itmarks this routing device as inoperative (down). The hold time itself is advertised

in the hello packets.

The hold time specifies how long a neighbor should consider this routing device to be

operative without receiving another hello packet. If the neighbor does not receive a hello

packet from this routing device within the hold time, it marks the routing device as being

unavailable.

For systems configured with graceful routing switchover (GRES) with Graceful Restart,

the hold time for Master and Backup Routing Engines should be set to a value higher

than 40 seconds. This ensures that adjacencies between the Routing Engine and the

neighboringpeer 'helper' routers donot timeout, stopping graceful restart, andall traffic.

Options seconds—Hold-time value, in seconds.

Range: 3 through 65,535 seconds, or 1 to send out hello packets every 333milliseconds

Default: 9 seconds (for designated intermediate system [DIS] routers), 27 seconds (for

non-DIS routers; three times the default hello interval)

NOTE: When elected as a designated intermediate system [DIS] router on
any LAN adjacency, the hello and hold-timer intervals are scaled down by a
factor of 3. This means the default values of 9 and 27 seconds of ISIS hello
and hold time intervals are scaled down to 3 and 9 seconds for LAN
adjacencies. During switchovers, this hold time is too short to form LAN
adjacencies. Therefore, you can configure one of the following solutions:

• Set the hello andhold time interval for LANadjacencies to 30 seconds and
90 seconds respectively on both the DIS router and a neighboring router.

• Convert the LAN interfaces to point-to-point IS-IS interfaces.
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BEST PRACTICE: OnQFX10000 switches, we strongly recommend that you
configure all IS-IS interfaces, including peer interfaces, as point-to-point
interfaces. If you do not, youmight experience session flaps, that is, IS-IS
sessions that go down and then come back up, when IS-IS is configured in
virtual routing and forwarding (VRF) instances. When you scale IS-IS in any
scenario, youmight also experience scaling issues if you do not configure
IS-IS interfaces as point-to-point interfaces.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Graceful Routing Engine Switchover

• Example: Configuring IS-IS on page 14

• Example: Configuring IS-IS for GRES with Graceful Restart

• Understanding IS-IS Configuration on page 13

• hello-interval on page 420
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hold-time (LDP Synchronization for IS-IS)

Syntax hold-time seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name
ldp-synchronization],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name ldp-synchronization],

[edit protocols isis interface interface-name ldp-synchronization],
[edit routing-instances routing-instance-name protocols isis interface interface-name
ldp-synchronization]

Release Information Statement introduced in Junos OS Release 7.5.

Description Configure the time period to advertise themaximumcostmetric for a link that is not fully

operational.

NOTE: When an interface has been in the holddown state for more than

3minutes, a system logmessage with awarning level is sent. This message

appears in both themessages file and the trace file.

Options seconds—Hold-time value, in seconds.

Range: 1 through 65,535 seconds

Default: Infinity

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Synchronization Between IS-IS and LDP on page 260

• Understanding LDP-IGP Synchronization on page 258
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ignore-attached-bit

Syntax ignore-attached-bit;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Ignore the attached bit on IS-IS Level 1 routers. Configuring this statement enables the

routing device to ignore the attached bit on incoming Level 1 link-state PDUs. If the

attached bit is ignored, no default route, which points to the routing devicewhich has set

the attached bit, is installed.

There might be times, such as during a denial-of-service (DoS) attack, that you do not

want a Level 1 router to be able to forward traffic based on a default route.

To prevent a routing device from being able to reach interarea destinations, you can

prevent the routing device from installing the default route without affecting the status

of its IS-IS adjacencies. The ignore-attached-bit statement is used to tell the routing

device to ignore the presence of the attached bit in Level 1 link-state PDUs, which blocks

the installation of the IS-IS default route.

Default The ignore-attached-bit statement is disabled by default.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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ignore-lsp-metrics (Protocols IS-IS)

Syntax ignore-lsp-metrics;

Hierarchy Level [edit logical-systems logical-system-name protocols isis traffic-engineering],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis traffic-engineering],

[edit protocols isis traffic-engineering],
[edit routing-instances routing-instance-name protocols isis traffic-engineering]

Release Information Statement introduced in Junos OS Release 8.0.

Description Ignore the metrics for RSVP label-switched paths (LSPs) in IS-IS traffic engineering

shortcut calculations or when you configure LDP over RSVP LSPs.

If you are using RSVP for traffic engineering, you can run LDP simultaneously to eliminate

the distribution of external routes in the core. The LSPs established by LDP are tunneled

through theLSPsestablishedbyRSVP. LDPeffectively treats the traffic-engineeredLSPs

as single hops. Ignoring the metric of RSVP LSPs avoids mutual dependency between

IS-IS and RSVP, eliminating the time period when the RSVPmetric used for tunneling

traffic is not up to date.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Enabling IS-IS Traffic Engineering Support on page 233

• Example: Advertising Label-Switched Paths into IS-IS on page 248

• Example: EnablingWide IS-IS Metrics for Traffic Engineering on page 256

• Example: Configuring Synchronization Between IS-IS and LDP on page 260

• shortcuts on page 503
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import (Protocols IS-IS)

Syntax import [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 17.1.

Description Apply one or more routing policies to routes being imported into the Junos OS routing

table from IS-IS. You can import a routing policy to filter or restrict routes.

Options policy-names—Name of one or more routing policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring a Routing Policy to Prioritize IS-IS Routes on page 109

• Understanding Routing Policies
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interface (Protocols IS-IS)

Syntax interface (all | interface-name) {
disable;
bfd-liveness-detection {
authentication {
algorithm algorithm-name;
key-chain key-chain-name;
loose-check;

}
detection-time {
thresholdmilliseconds;

}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
transmit-interval {
thresholdmilliseconds;
minimum-intervalmilliseconds;

}
multiplier number;

}
checksum;
flood-group;
csnp-interval (seconds | disable);
hello-padding (adaptive | loose | strict);
interface-group-holddown-delay
ldp-synchronization {
disable;
hold-time seconds;

}
lsp-intervalmilliseconds;
max-hello-size size;
mesh-group (value | blocked);
no-adjacency-holddown;
no-eligible-remote-backup;
no-ipv4-multicast;
no-ipv6-multicast;
no-ipv6-unicast;
no-unicast-topology;
passive;
point-to-point;
level level-number {
disable;
hello-authentication-key key;
hello-authentication-key-chain key-chain-name;
hello-authentication-type authentication;
hello-interval seconds;
hold-time seconds;
ipv4-multicast-metricmetric;
ipv6-multicast-metricmetric;
ipv6-unicast-metricmetric;
metricmetric;
passive;
priority number;
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te-metricmetric;
}

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

no-eligible-remote-backup option introduced in Junos OS Release 14.2 for the MX Series.

interface-group-holddown-delay option introduced in Junos OS Release 15.2 for the MX

Series.

max-hello-size option introduced in Junos OS Release 17.1 for the MX Series.

Description Configure interface-specific IS-ISproperties. Toconfiguremore thanone interface, include

the interface statement multiple times.

Enabling IS-IS on an interface (by including the interface statement at the [edit protocols

isis] or the [edit routing-instances routing-instance-name protocols isis] hierarchy level),

disabling it (by including the disable statement), and not actually having IS-IS run on an

interface (by including the passive statement) are mutually exclusive states.

Options all—Have JunosOScreate IS-IS interfacesautomatically. If you include this option, disable

IS-IS on themanagement interface (fxp0).

interface-name—Name of an interface. Specify the full interface name, including the

physical and logical address components.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14

• Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20
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interface-group-holddown-delay

Syntax interface-group-holddown-delay seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 16.1.

Description Configure the time interval that the IS-IS takes before replacing themetric with the new

metric value and before flooding the newmetric to the labeled-switched paths (LSPs).

When the bundle changes from a worse bandwidth basedmetric to a better metric the

systemwaits for the configured time before switching to the newmetric. The system

also uses this time delaywhen a link status changes fromdown to up orwhen amember

link changes status from degrade to non-degrade.

Default By default, the time delay for a routing device is 20 seconds.

Options seconds—Number of seconds before the routing device replaces the bandwidth based

metric.

Default: 20 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• interface on page 430

• show isis interface-group on page 610
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interface (Protocols ISIS)

Syntax interface (interface-name | all) {
admin-group {
exclude [ group-name ];
include-all [ group-name ];
include-any [ group-name ];
preference [ group-name ];

}
bandwidth-greater-equal-primary;
dest-metric (highest | lowest);
downstream-paths-only ;
evaluation-order [ admin-group srlg bandwidth protection-type neighbor neighbor-tag
metric ];

metric-order [ root dest ];
node {
exclude [ neighbor-address ];
preference [ neighbor-address ];

}
node-tag {
exclude [ route-tag ];
preference [ route-tag ];

}
protection-type (link | node| node-link);
root-metric (highest | lowest);
srlg (loose |strict);

}

Hierarchy Level [edit logical-systems logical-system-name routing-options backup-selection destination
prefix],

[edit logical-systems logical-system-name routing-instances instance-name routing-options
backup-selection destination prefix],

[edit routing-instances instance-name routing-options backup-selection prefix],
[edit routing-options backup-selection destination prefix]

Release Information Statement introduced in Junos OS Release 14.1.

Description Define the backup selection policy for a specific primary next hop.

Options interface-name—Name of the primary next-hop interface.

all—All the interfaces.

bandwidth-greater-equal-primary—Allow the selection of the backup next hop only if

the bandwidth is greater than or equal to the bandwidth of the primary next hop.

dest-metric (highest | lowest)—Specifiy the metric from the one-hop neighbor or from

the remote router such as an RSVP backup label-switched-path (LSP) tail-end

router to the final destination.

highest—Select the backup path that has the highest destination metric.
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lowest—Select the backup path that has the lowest destination metric.

downstream-paths-only—Select the backup path that is a downstream path to the

destination.

evaluation-order [admin-groupsrlgbandwidthprotection-typeneighborneighbor-tag
metric ]—Control theorder and thecriteriaof evaluating thebackuppath.Thedefault
order of evaluation is admin-group, srlg, bandwidth, protection-type, neighbor,

neighbor-tag, andmetric.

NOTE: For the explicitly configured evaluation order, only the listed
attributes influence the selection of the backup path.
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metric-order [ rootdest ]—Specify theorderofpreferenceof the rootand thedestination

metric during the backup path selection. The preference order can be:

• [root dest]—Backup path selection or preference is first based on the root-metric

criteria. If the criteria of all the root-metric is the same, then the selection or

preference is based on the dest-metric.

• [dest root]—Backuppath selection or preference is first based on the dest-metric

criteria. If the criteria of all the dest-metric is the same, then the selection is based

on the root-metric.

NOTE: By default, backup paths with lower destinationmetric criteria
are selected or preferred. If the criteria is the same, then the lowest root
metric criteria is preferred or selected.

root—Themetric to a one-hop neighbor or a remote router.

dest—Themetric froma one-hop neighbor or remote router to the final destination.

protection-type (link | node | node-link)—Specify the required protection type of the
backup path.

NOTE: If no protection-type is configured, then by default the first best
path that matches all the other criteria is executed.

link—Select the backup path that provides link protection.

node—Select the backup path that provides node protection.

node-link—Allow either node or link protection LFA where node-protection LFA is

preferred over link-protection LFA.

root-metric (highest | lowest)—Specify the metric to the one-hop neighbor or to the
remote router such as an RSVP backup label-switched-path (LSP) tail-end router.

highest—Select the highest root metric.

lowest—Select the lowest root metric.
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srlg (loose | strict)—Define the backup selection to either allow or reject the common

shared risk link groups (SRLGs) between the primary link and any link in the backup

path.

loose—Allow the backup path that has common srlgs between the primary link and

any link in the backuppath. A backuppathwith a fewer number of srlg collisions

is preferred.

strict—Reject the backup path that has common srlgs between the primary link and

each link in the backup path.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Backup Selection Policy for IS-IS Protocol on page 46

• Configuring Backup Selection Policy for IS-IS Protocol

• backup-selection (Protocols ISIS) on page 399

• destination on page 408
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ipv4-multicast

Syntax ipv4-multicast;

Hierarchy Level [edit logical-systems logical-system-name protocols isis topologies],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis topologies],

[edit protocols isis topologies],
[edit routing-instances routing-instance-name protocols isis topologies]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure alternate IPv4multicast topologies.

NOTE: The IS-IS interfacemetrics for the IPv4 topology can be configured
independentlyof the IPv6metrics. Youcanalso selectivelydisable interfaces
from participating in the IPv6 topology while continuing to participate in the
IPv4 topology. This lets you exercise control over the paths that unicast data
takes through a network.

Default Multicast topologies are disabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143
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ipv4-multicast-metric

Syntax ipv4-multicast-metricmetric;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the multicast topology metric value for the level.

Options metric—Metric value.

Range: 0 through 16,777,215

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143
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ipv6-multicast

Syntax ipv6-multicast;

Hierarchy Level [edit logical-systems logical-system-name protocols isis topologies],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis topologies],

[edit protocols isis topologies],
[edit routing-instances routing-instance-name protocols isis topologies]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Configure alternate IPv6multicast topologies.

Default Multicast topologies are disabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143
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ipv6-multicast-metric

Syntax ipv6-multicast-metricmetric;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Specify the IPv6 alternate multicast topology metric value for the level.

Options metric—Metric value.

Range: 0 through 16,777,215

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143

Copyright © 2017, Juniper Networks, Inc.440

IS-IS Feature Guide



ipv6-unicast

Syntax ipv6-unicast;

Hierarchy Level [edit logical-systems logical-system-name protocols isis topologies],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis topologies],

[edit protocols isis topologies],
[edit routing-instances routing-instance-name protocols isis topologies]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Configure alternate IPv6 unicast topologies.

This statement causes IS-IS to calculate an alternate IPv6 unicast topology, in addition

to the normal IPv4 unicast topology, and add the corresponding routes to inet6.0.

NOTE: The IS-IS interfacemetrics for the IPv4 topology can be configured
independentlyof the IPv6metrics. Youcanalso selectivelydisable interfaces
from participating in the IPv6 topology while continuing to participate in the
IPv4 topology. This lets you exercise control over the paths that unicast data
takes through a network.

Default IPv6 unicast topologies are disabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS IPv4 and IPv6 Unicast Topologies on page 167

• Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167
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ipv6-unicast-metric

Syntax ipv6-unicast-metricmetric;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Specify the IPv6 unicast topology metric value for the level. The IS-IS interface metrics

for the IPv4 topology can be configured independently of the IPv6metrics.

Options metric—Metric value.

Range: 0 through 16,777,215

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167

• Understanding IS-IS IPv4 and IPv6 Unicast Topologies on page 167
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isis

Syntax isis { ... }

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit logical-systems logical-system-name routing-instances routing-instance-name
protocols],

[edit protocols],
[edit routing-instances routing-instance-name protocols]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enable IS-IS routing on the routing device or for a routing instance.

The isis statement is the one statement youmust include in the configuration to run IS-IS

on the routing device or in a routing instance.

Default IS-IS is disabled on the routing device.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS on page 14

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20
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label-switched-path (Protocols IS-IS)

Syntax label-switched-path name level level-numbermetricmetric;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Description Advertise label-switched paths (LSPs) into IS-IS as point-to-point links. The LSP is

advertised in the appropriate IS-IS levels as a point-to-point link and contains a local

address and a remote address.

When you advertise LSPs into IS-IS as point-to-point links, the LSPs are used in SPF

calculations. The advertisement contains a local address (the from address of the LSP),

a remote address (the to address of the LSP), and ametric.

Before a single-hop LSP between amultiaccess link can be announced as up and used

in SPF calculations, youmust configure an LSP in both directions between two

label-switched routers.

Options name—Identifies the LSP.

level-number—IS-IS level number.

Values: 1 or 2

metric—Metric value.

Range: 1 through 63, or 1 through 16,777,215 (if you have configured widemetrics)

Default: 0 (for lo0), 10 (for all other interfaces)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Advertising Label-Switched Paths into IS-IS on page 248

• Understanding Forwarding Adjacencies on page 247
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ldp-synchronization

Syntax ldp-synchronization {
disable;
hold-time seconds;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced in Junos OS Release 7.5.

Description Enable synchronization by advertising themaximum costmetric until LDP is operational

on the link.

LDPdistributes labels in non-traffic-engineeredapplications. Labels aredistributedalong

the best path determined by IS-IS. If the synchronization between LDP and IS-IS is lost,

the label-switched path (LSP) goes down. Therefore, IS-IS and LDP synchronization is

beneficial.WhenLDPsynchronization is configuredandwhenLDP is not fully operational

onagiven link (a session isnotestablishedand labelsarenotexchanged), IS-ISadvertises

the linkwith themaximumcostmetric. The link is notpreferredbut remains in thenetwork

topology.

LDP synchronization is supported only on point-to-point interfaces and LAN interfaces

configuredaspoint-to-point interfacesunder IS-IS. LDPsynchronization isnot supported

during graceful restart.

To advertise the maximum cost metric until LDP is operational for LDP synchronization,

include the ldp-synchronization statement.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Synchronization Between LDP and OSPF
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level (Global IS-IS)

Syntax level level-number {
authentication-key key;
authentication-key-chain (Protocols IS-IS) key-chain-name;
authentication-type type;
disable;
external-preference preference;
no-csnp-authentication;
no-hello-authentication;
no-psnp-authentication;
preference preference;
purge-originator {
empty|self;

}
wide-metrics-only;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the global-level properties.

YoucanadministrativelydivideasingleAS into smaller groupscalledareas.Youconfigure

each routing device interface to be in an area. Any interface can be in any area. The area

address applies to the entire routing device. You cannot specify one interface to be in

one area and another interface in a different area. To route between areas, youmust

have two adjacent Level 2 routers that communicate with each other.

Level 1 routers can only route within their IS-IS area. To send traffic outside their area,

Level 1 routersmust sendpackets to thenearest intra-areaLevel 2 router. A routingdevice

can be a Level 1 router, a Level 2 router, or both. You specify the router level on a

per-interface basis, and a routing device becomes adjacent to other routing devices on

the same level on that link only.

You can configure one Level 1 routing process and one Level 2 routing process on each

interface, and you can configure the two levels differently.

Options level-number—IS-IS level number.

Values: 1 or 2

The remaining statements are explained separately. See CLI Explorer.
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14

• Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20
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level (IS-IS Interfaces)

Syntax level level-number {
level (IS-IS Interfaces);
hello-authentication-key key;
hello-authentication-key-chain key-chain-name;
hello-authentication-type authentication;
hello-interval seconds;
hold-time seconds;
ipv4-multicast-metric number;
ipv6-unicast-metric number;
metricmetric;
passive;
priority number;
te-metricmetric;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Configure the IS-IS level. You can configure one instance of Level 1 routing and one

instance of Level 2 routing on each interface, and you can configure the two levels

differently.

Options level-number—IS-IS level number.

Values: 1 or 2

Default: The routing device operates as both a Level 1 and Level 2 router.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14

• Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20
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link-group-protection (Protocols IS-IS)

Syntax link-group-protection {
minimum-bandwidth rate;
revert-bandwidth rate;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface-group group-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface-group group-name],

[edit protocols isis interface-group group-name],
[edit routing-instances routing-instance-name protocols isis interface-group group-name]

Release Information Statement introduced in Junos OS Release 16.1 for the MX Series.

Description Configure link group protection. This enables Packet Forwarding Engine-based local

repair by pre-downloading suboptimal backup paths with appropriate weights in the

Packet Forwarding Engine.

Options minimum-bandwidth rate—Minimum bandwidth to carry traffic. This is the minimum

bandwidth belowwhich the outgoing traffic can no longer be carried on this link

group. The Packet Forwarding Engine needs to load-balance across links of best or

suboptimal interface groups as well.

Range: 9600 through 1,000,000,000,000

revert-bandwidth rate—Revert bandwidth to carry traffic. This is the bandwidth above
which the outgoing traffic can be carried over the members of this link group. There

is no need for the Packet Forwarding Engine to load-balance across member links

of other suboptimal link groups if it provides a path with the shortest metric.

Range: 9600 through 1,000,000,000,000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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link-protection (Protocols IS-IS)

Syntax link-protection;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced in Junos OS Release 9.5.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enable linkprotectionon thespecified IS-IS interface. JunosOScreatesabackup loop-free

alternatepath to theprimarynexthop for all destination routes that traverse theprotected

interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Loop-Free Alternate Routes for IS-IS on page 177

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

• node-link-protection on page 474
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loose-authentication-check

Syntax loose-authentication-check;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Allow the use of MD5 authentication without requiring network-wide deployment.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Hitless Authentication Key Rollover for IS-IS on page 33

• Example: Configuring Hitless Authentication Key Rollover for IS-IS on page 34
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lsp-equal-cost

Syntax lsp-equal-cost;

Hierarchy Level [edit logical-systems logical-system-name protocols isis traffic-engineeringmultipath],
[edit protocols isis traffic-engineeringmultipath]

Release Information Statement introduced in Junos OS Release 9.6.

Description Configure label-switched paths (LSPs) to be retained as equal cost paths for load

balancing when a better path metric is found during the IS-IS internal routing table

calculation.

When a route with an improvedmetric is added to the IS-IS internal routing table, IS-IS

flushes all next-hop information (including LSP next-hop information) for a route. This

is undesirable, because certain equal-cost multipath (ECMP) combinations can be lost

during routecalculation.Tooverride thisdefault IS-ISbehavior, include the lsp-equal-cost

statement for load balancing, so that the equal cost path information is retained in the

routing table.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• UsingLabeled-SwitchedPaths toAugmentSPF toCompute IGPShortcutsonpage232

• Example: Enabling IS-IS Traffic Engineering Support on page 233

• multipath on page 463

• traffic-engineering on page 516
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lsp-interval

Syntax lsp-intervalmilliseconds;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the link-state PDU interval time.

By default, the routing device sends one link-state PDU packet out an interface every

100milliseconds. To disable the transmission of all link-state PDUs, set the interval to 0.

Link-state PDU throttling by use of the lsp-interval statement controls the flooding pace

to neighboring routing devices in order to not overload them.

Also, consider that control traffic (such as link-state PDUs and related packets) might

delay user traffic (information packets) because control traffic always has precedence

in terms of scheduling on the routing device interface cards. Unfortunately, the control

traffic transmission rate is not decreased on low-bandwidth interfaces, such as DS-0 or

fractional T1 and E1 interface. Line control traffic stays the same. On a low-bandwidth

circuit that is transmitting 30 full-MTU-sized packets, there is not much bandwidth left

over for other types of packets.

Default By default, the routing device sends one link-state PDU out an interface every

100milliseconds.

Options milliseconds—Numberofmillisecondsbetween thesendingof link-statePDUs.Specifying

a value of 0 blocks all link-state PDU transmission.

Range: 0 through 1000milliseconds

Default: 100milliseconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

Example: Configuring the Transmission Frequency for Link-State PDUs on IS-IS

Interfaces on page 302

•

• Understanding Link-State PDU Throttling for IS-IS Interfaces on page 301
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• Example:Configuring theTransmissionFrequency forCSNPPacketson IS-IS Interfaces

on page 307

• Understanding theTransmission Frequency for CSNPson IS-IS Interfaces onpage306

Copyright © 2017, Juniper Networks, Inc.454

IS-IS Feature Guide



lsp-lifetime

Syntax lsp-lifetime seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify how long a link-state PDU originating from the routing device should persist in

thenetwork.The routingdevicesends link-statePDUsoftenenoughso that the link-state

PDU lifetime never expires.

Because link-statePDUshaveamaximum lifetime, theyneed tobe refreshed. Refreshing

means that a routing device needs to re-originate its link-state PDUs periodically. The

re-origination interval must be less than the link-state PDU’s lifetime. For example, if the

link-statePDU is valid for 1200 seconds, the routing device needs to refresh the link-state

PDU in less than 1200 seconds to avoid removal of the link-state PDU from the link-state

databasebyother routingdevices.The recommendedmaximumlink-statePDUorigination

interval is the lifetimeminus 300 seconds. So, in a default environment this would be

900 seconds. In Junos OS, the refresh interval is derived from the lifetime and is equal

to the lifetimeminus 317 seconds. You can change the lifetime to a higher value to reduce

the number of refreshes in the network. (You would rarely want to increase the number

of refreshes.) Often theses periodic link-state PDU refreshes are referred to as refresh

noise, and network administrators want to reduce this noise as much as possible.

The show isis overview command displays the link-state PDU lifetime.

Default By default, link-state PDUs are maintained in network databases for 1200 seconds

(20minutes) before being considered invalid. This length of time, called the LSP lifetime,

normally is sufficient to guarantee that link-state PDUs never expire.

Options seconds—link-state PDU lifetime, in seconds.

Range: 350 through 65,535 seconds

Default: 1200 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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Related
Documentation

• Example:Configuring theTransmissionFrequency forCSNPPacketson IS-IS Interfaces

on page 307

• Example: Configuring the Transmission Frequency for Link-State PDUs on IS-IS

Interfaces on page 302

• Understanding Link-State PDU Throttling for IS-IS Interfaces on page 301

• Understanding theTransmission Frequency for CSNPson IS-IS Interfaces onpage306

• http://www.juniper.net/us/en/training/certification/JNCIP_studyguide.pdf

max-areas

Syntax max-areas number;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis]

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 8.1.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Modify the maximum number of IS-IS areas advertised.

This value is included in the Maximum Address Area field of the IS-IS common PDU

header included in all outgoing PDUs.

Themaximum number of areas you can advertise is restricted to 36 to ensure that the

IIH PDUs have enough space to include other type, length, and value (TLV) fields, such

as the Authentication and IPv4 and IPv6 Interface Address TLVs.

Options number—Maximumnumberofareas to include in the IS-IShello (IIH)PDUsand link-state

PDUs.

Range: 3 through 36

Default: 3

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Areas to Divide an Autonomous System into Smaller Groups on

page 20

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20
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max-hello-size

Syntax max-hello-size size;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 12.1.

interface interface-name option introduced in Junos OS Release 17.1 for the MX Series.

Description Modify themaximumsize of IS-IS hello packets. IS-IS sends hello packets out of all IS-IS

enabled interfaces to discover neighbors and form adjacencies between the devices.

Based on the actual MTU of the physical interface, you can configure upto 16000 bytes

as the maximum size for IS-IS packets.

Options size—Maximum size allocated for IS-IS hello packets.

Range: 512 through 16000 bytes

Default: 1492 bytes

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14
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max-lsp-size

Syntax max-lsp-size size;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 12.1.

Description Modify the maximum size of IS-IS link-state PDUs. IS-IS sends link-state PDUs out of

IS-IS enabled interfaces to distribute routing information between the IS-IS nodes.

Options size—Maximum size allocated for IS-IS link-state PDUs.

Range: 512 through 1492 bytes

Default: 1492 bytes

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14
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max-snp-size

Syntax max-snp-size size;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 12.1.

Description Modify the maximum size of partial or complete IS-IS sequence number PDUs. IS-IS

sendssequencenumberpacketsoutof IS-ISenabled interfaces tocontrol thedistribution

of link-state PDUs between the IS-IS nodes. Sequence number packets provide a

mechanism to synchronize the link-state databases of routers in the same area.

Options size—Maximumsize allocated for sequence number of partial or complete IS-IS packets.

Range: 512 through 1400 bytes

Default: 1400 bytes

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14
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mesh-group (Protocols IS-IS)

Syntax mesh-group (blocked | value);

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure an interface to bepart of amesh group,which is a set of fully connectednodes.

Amesh group is a set of routing devices that are fully connected. That is, they have a fully

meshed topology. When link-state PDUs are being flooded throughout an area, each

router within a mesh group receives only a single copy of a link-state PDU instead of

receiving one copy from each neighbor, thus minimizing the overhead associated with

the flooding of link-state PDUs.

To create amesh group and designate that an interface be part of the group, assign a

mesh-group number to all the routing device interfaces in the group. To prevent an

interface in the mesh group from flooding link-state PDUs, configure blocking on that

interface.

Options blocked—Configure the interface so that it does not flood link-state PDUs.

value—Number that identifies the mesh group.

Range: 1 through 4,294,967,295 (232 – 1; 32 bits are allocated to identify a mesh group)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Mesh Groups of IS-IS Interfaces on page 312

• Understanding IS-IS Mesh Groups on page 312
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metric (Protocols IS-IS)

Syntax metricmetric;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the IPv4 unicast topology metric value for the level. The IS-IS interface metrics

for the IPv6 topology can be configured independently of the IPv4metrics.

All IS-IS routes have a cost, which is a routing metric that is used in the IS-IS link-state

calculation. The cost is an arbitrary, dimensionless integer that can be from 1 through 63,

or from 1 through 16,777,215 (2
24
– 1) if you are using widemetrics.

Similar to other routing protocols, IS-IS provides a way of exporting routes from the

routing table into the IS-IS network. When a route is exported into the IS-IS network

without a specified metric, IS-IS uses default metric values for the route, depending on

the protocol that was used to learn the route.

Table 9 on page 461 depicts IS-IS route export metric default values.

Table 9: Default Metric Values for Routes Exported into IS-IS

Default Metric ValueProtocol Used for Learning the Route

10Direct

Same as reported by the protocol used for exporting the routeStatic

10Aggregate

10Generate

Same as reported by the protocol used for exporting the routeRIP

Same as reported by the protocol used for exporting the routeOSPF

10BGP

The default metric values behavior can be customized by using routing policies.
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Options metric—Metric value.

Range: 1 through 63, or 1 through 16,777,215 (if you have configured widemetrics)

Default: 10 (for all interfaces except lo0), 0 (for the lo0 interface)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: EnablingWide IS-IS Metrics for Traffic Engineering on page 256

• UnderstandingWide IS-IS Metrics for Traffic Engineering on page 255

• te-metric on page 511

• wide-metrics-only on page 522

multicast-rpf-routes

Syntax multicast-rpf-routes;

Hierarchy Level [edit logical-systems logical-system-name protocols isis traffic-engineering family inet
shortcuts],

[edit logical-systems logical-system-name routing-instances traffic-engineering family inet
shortcuts],

[edit protocols isis traffic-engineering family inet shortcuts],
[edit routing-instances routing-instance-name protocols isis traffic-engineering family inet
shortcuts]

Release Information Statement introduced in Junos OS Release 9.3.

Description Install unicast IPv4 routes into the multicast routing table (inet.2) for multicast

reverse-path-forwarding (RPF) checks.

Traffic engineering shortcuts must be enabled. IPv4multicast topology must not be

enabled. Label-switched paths (LSPs) must not be advertised into IS-IS.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Enabling IS-IS Traffic Engineering Support on page 233

• UsingLabeled-SwitchedPaths toAugmentSPF toCompute IGPShortcutsonpage232
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multipath (Protocols IS-IS)

Syntax multipath {
lsp-equal-cost;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis traffic-engineering],
[edit protocols isis traffic-engineering]

Release Information Statement introduced in Junos OS Release 9.6.

Description Enable load balancing for multiple label-switched paths (LSPs).

Options lsp-equal-cost—Configure LSPs to be retained as equal cost paths for load balancing

when a better route metric is added to the routing table.

When a route with an improvedmetric is added to the IS-IS internal routing table,

IS-IS flushes all next-hop information (including LSP next-hop information) for a

route. This is undesirable, because certain equal-cost multipath (ECMP) path

combinations can be lost during route calculation. To override this default IS-IS

behavior, include the lsp-equal-cost statement for load balancing, so that the equal

cost path information is retained in the routing table.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• UsingLabeled-SwitchedPaths toAugmentSPF toCompute IGPShortcutsonpage232

• Example: Enabling IS-IS Traffic Engineering Support on page 233

• lsp-equal-cost on page 452

• multipath (Protocols BGP)

• multipath (Routing Options)

• traffic-engineering on page 516
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multipath (SPF Options)

Syntax multipath [
weighted {
one-hop;

}
}

Hierarchy Level [edit protocols isis spf-options]

Release Information Statement introduced in Junos OS Release 15.1F4 for the MX Series.

Description Enable weighted equal-cost multipath (ECMP) for load-sharing data based on the

bandwidth for incoming trafficdestined to IS-ISneighbors thatareataone-hopdistance.

The IS-IS protocol gets the logical interface bandwidth information associated with the

gatewaysofECMPnexthopandshares this informationwith the routingprotocolprocess

(rpd) and the Packet Forwarding Engine.

Instead of distributing traffic equally overmultiple paths, weighted equal-costmultipath

(ECMP) routingdistributes trafficbasedon the totalavailablebandwidth foreachgateway

of a next hop. It thereby distributes traffic unequally over multiple paths and utilizes

available bandwidth more efficiently for better load balancing.

NOTE: Weighted equal-cost multipath routing displays unequal traffic
distribution prominently when the traffic flow is as heavy as 10000 flows.

Options weighted—Enable weighted ECMP for efficient load sharing.

one-hop—Enable weighted ECMP load balancing on IS-IS neighbors that are just one
hop away based on the interface bandwidth.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• show route on page 639

• Example:WeightedECMPTrafficDistributiononOne-Hop IS-ISNeighborsonpage208

• UnderstandingWeighted ECMP Traffic Distribution on One-Hop IS-IS Neighbors on

page 207
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no-adjacency-down-notification (Protocols IS-IS)

Syntax no-adjacency-down-notification;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit protocols isis interface interface-name]

Release Information Statement introduced in Junos OS Release 8.0.

Description Disable adjacency down notification for IS-IS to allow for migration from IS-IS to OSPF

without disruption of theRSVPneighbors andassociatedRSVP-signaled label-switched

paths (LSPs).

Whenever IS-IS is deactivated, the IS-IS adjacencies are brought down. IS-IS signals to

RSVP to bring down any RSVP neighbors associated with the IS-IS adjacencies, and this

further causes the associated LSPs signaled by RSVP to go down as well.

A similar process occurswheneverOSPF is deactivated. TheOSPFneighbors are brought

down. OSPF signals to RSVP to bring down any of the RSVP neighbors associated with

the OSPF neighbors, and this further causes the associated LSPs signaled by RSVP to

go down as well.

If you need to migrate from IS-IS to OSPF or fromOSPF to IS-IS, the internal gateway

protocol (IGP) notification to RSVP for an adjacency or neighbor down event needs to

be ignored. Using the no-adjacency-down-notification or no-neighbor-down-notification

statements, you can disable IS-IS adjacency down notification or OSPF neighbor down

notification, respectively, until the migration is complete. The network administrator is

responsible for configuring thestatementsbefore themigration, and then removing them

from the configuration afterward, so that IGP notification can function normally.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• no-neighbor-down-notification
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no-adjacency-holddown

Syntax no-adjacency-holddown;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 8.0.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Disable the hold-down timer for IS-IS adjacencies.

A hold-down timer delays the advertising of adjacencies by waiting until a time period

has elapsed before labeling adjacencies in the up state. You can disable this hold-down

timer,which labels adjacencies up faster. However, disabling thehold-down timer creates

more frequent link-state PDU updates and SPF computation.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• hold-time on page 424
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no-authentication-check

Syntax no-authentication-check;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Generate authenticated packets and check the authentication on received packets, but

do not reject packets that cannot be authenticated.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• csnp-interval on page 407

• hello-authentication-type on page 419
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no-csnp-authentication

Syntax no-csnp-authentication;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Suppress authentication check on complete sequence number PDU (CSNP) packets.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• csnp-interval on page 407
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node

Syntax node {
exclude [ node-address ];
preference [ node-address ];

}

Hierarchy Level [edit logical systems logical-system-name routing-options backup-selection (Protocols
ISIS) destination prefix interface interface name],

[edit logical-systems logical-system-name routing-instances instance-name routing-options
backup-selection destination prefix interface interface-name],

[edit routing-instances instance-name routing-options backup-selection destination prefix
interface interface-name],

[edit routing-optionsbackup-selection(Protocols ISIS)destinationprefix interface interface
name]

Release Information Statement introduced in Junos OS Release 14.1.

Description Define a list of loop-back IP addresses of the adjacent nodes to either prefer or exclude

in the backup path selection. The node can be a local (adjacent router) node, remote

node, or any other router in the backup path.

NOTE: The nodes are identified through the TE-router-ID TLV advertised by
a node in the LSP.

Options exclude [ node-address ]—Specify the list of nodes to be excluded. The backup path

that has a router from the list is not selected as the loop-free alternative or backup

next hop.

node-address—Name of one or more nodes to be excluded during backup path

selection.

preference[node-address ]—Defineanordered setof nodes tobepreferred. Thebackup

path having the leftmost node is selected.

node-address—Name of one or more nodes to be preferred in the backup path

selection.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

Understanding Backup Selection Policy for IS-IS Protocol on page 46•

• Configuring Backup Selection Policy for IS-IS Protocol

• backup-selection (Protocols ISIS) on page 399
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• destination on page 408

• interface on page 433
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node-segment (Protocols IS-IS)

Syntax node-segment {
index-range index range;
ipv4-index index;
ipv6-index index;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis source-packet-routing],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis source-packet-routing],

[edit protocols isis source-packet-routing],
[edit routing-instances routing-instance-name protocols isis source-packet-routing]

Release Information Statement introduced in Junos OS Release 16.2R1 for MX Series routers.

Statement introduced in Junos OS Release 16.1X65 for the PTX1000 routers.

Statement introduced in Junos OSRelease 17.2R1 for QFX5100 andQFX10000 switches.

Statement introduced in Junos OS Release 17.3R1 for QFX5110 and QFX5200 switches.

Description Enable source packet routing in networking (SPRING) at all levels. SPRING or segment

routing is a control-plane architecture that enables an ingress router to steer a packet

throughaspecific setof nodesand links in thenetworkwithout relyingon the intermediate

nodes in the network to determine the actual path it should take.

NOTE: Provisioning the IPv4 and IPv6 node segment index is allowed per
routing-instance, and will NOT be allowed per IS-IS level. Node segment
index isattachedto the IPv4and IPv6 router-id, if the router-idsareconfigured
on the loopback interface. Else, lowest IP address on the loopback is chosen
to attach the node-sid.

Options index-range index range—Range of node segment indices allowed.

Default: 4096

Range: 32 through 16384

ipv4-index index— IPv4 node segment index.

Range: 0 through 199999

NOTE: Startingwith JunosOSRelease 17.2, themaximum index for IPv4
node segment index is 199999.

ipv6-index index— IPv6 node segment index.

Range: 0 through 199999
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NOTE: Startingwith JunosOSRelease 17.2, themaximum index for IPv6
node segment index is 199999.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• isis on page 443
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node-tag

Syntax node-tag {
exclude [ route-tag ];
preference [ route-tag ];

}

Hierarchy Level [edit logical-systems logical-system-name routing-options backup-selection (Protocols
ISIS) destination prefix interface interface name],

[edit logical-systems logical-system-name routing-instances instance-name routing-options
backup-selection destination prefix interface interface-name],

[edit routing-instances instance-name routing-options backup-selection destination prefix
interface interface-name],

[edit routing-options backup-selection destination prefix interface interface name]

Release Information Statement introduced in Junos OS Release 14.1.

Description Define per-neighbor policy to either prefer or exclude a backup path.

NOTE: This statement identifies a group of nodes in the network based on
criteria such as the same neighbor tag values for all PE nodes. This is
implemented using IS-IS admin-tags.

Options exclude [ route-tag ]—Specify that the backup path which has any node or router with

route-tag from this list is not selected as the loop-free alternative or backup-next

hop.

route-tag—Nameof one ormore tags advertised as part of extended IP reachability

with a /32 prefix length that represents the TE-router-ID or node ID of a router.

preference [ route-tag ]—Specify the set of route tags in descendingorder of preference.

route-tag—Nameof one ormore tags advertised as part of extended IP reachability

with a /32 prefix length that represents the TE-router-ID or node ID of a router.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Backup Selection Policy for IS-IS Protocol on page 46

• Configuring Backup Selection Policy for IS-IS Protocol

• backup-selection (Protocols ISIS) on page 399

• destination on page 408

• interface on page 433
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node-link-protection (Protocols IS-IS)

Syntax node-link-protection;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-routers logical-router-name routing-instances routing-instance-name protocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced in Junos OS Release 9.5.

Statement introduced in Junos OS Release 9.5 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enablenode-linkprotectionon thespecified IS-IS interface. JunosOScreatesanalternate

loop-free path to the primary next hop for all destination routes that traverse a protected

interface. This alternate path avoids the primary next-hop routing device altogether and

establishes a path through a different routing device.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Loop-Free Alternate Routes for IS-IS on page 177

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

• link-protection on page 450
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no-eligible-backup (Protocols IS-IS)

Syntax no-eligible-backup;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced in Junos OS Release 9.5.

Statement introduced in Junos OS Release 9.5 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Exclude the specified interface as a backup interface for IS-IS interfaces on which link

protection or node-link protection is enabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Loop-Free Alternate Routes for IS-IS on page 177

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

• link-protection on page 450

• node-link-protection on page 474
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no-eligible-remote-backup

Syntax no-eligible-remote-backup;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit protocols isis interface interface-name]
[edit protocols (ospf | ospf3) area area-id interface interface-name]

Release Information Statement introduced in Junos OS Release 14.2.

Description Disable remote LFA backup calculation for the specified interface. If remote LFA is

disabled, Junos OS does not consider the interface for calculating the remote LFA next

hop.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• auto-targeted-session

• backup-spf-options on page 400

• interface on page 430

• remote-backup-calculation on page 499

no-hello-authentication

Syntax no-hello-authentication;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Suppress authentication check on complete sequence number hello packets.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• hello-authentication-type on page 419
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no-ipv4-multicast

Syntax no-ipv4-multicast;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Exclude an interface from IPv4multicast topologies.

Default Multicast topologies are disabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143
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no-ipv4-routing

Syntax no-ipv4-routing;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Disable IP version 4 (IPv4) routing.

Disabling IPv4 routing has the following results:

• The routing device does not advertise the network layer protocol identifier (NLPID) for

IPv4 in the Junos OS link-state PDU fragment zero.

• The routing device does not advertise any IPv4 prefixes in Junos OS link-state PDUs.

• The routing device does not advertise the NLPID for IPv4 in Junos OS hello packets.

• The routing device does not advertise any IPv4 addresses in Junos OS hello packets.

• The routing device does not calculate any IPv4 routes.

NOTE: Note: Even when no-ipv4-routing is configured, an IS-IS traceoptions

logcan list rejected IPv4addresses.Whenaconfiguration iscommitted, IS-IS
schedules a scan of the routing table to determine whether any routes need
to be exported into the IS-IS link state database. The implicit default export
policy action is to reject everything. IPv4 addresses from the routing table
are examined for export, rejected by the default policy, and the rejections are
logged.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167

• Understanding IS-IS IPv4 and IPv6 Unicast Topologies on page 167
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no-ipv6-multicast

Syntax no-ipv6-multicast;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Exclude an interface from the IPv6multicast topologies.

Default Multicast topologies are disabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143
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no-ipv6-routing

Syntax no-ipv6-routing;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Disable IP version 6 (IPv6) routing.

Disabling IPv6 routing has the following results:

• The routing device does not advertise the network layer protocol identifier (NLPID) for

IPv6 in the Junos OS link-state PDU fragment zero.

• The routing device does not advertise any IPv6 prefixes in Junos OS link-state PDUs.

• The routing device does not advertise the NLPID for IPv6 in Junos OS hello packets.

• The routing device does not advertise any IPv6 addresses in Junos OS hello packets.

• The routing device does not calculate any IPv6 routes.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167

• Understanding IS-IS IPv4 and IPv6 Unicast Topologies on page 167
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no-ipv6-unicast

Syntax no-ipv6-unicast;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Excludean interface fromthe IPv6unicast topologies. This enables you toexercise control

over the paths that unicast data takes through a network.

Default IPv6 unicast topologies are disabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167

• Understanding IS-IS IPv4 and IPv6 Unicast Topologies on page 167
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no-psnp-authentication

Syntax no-psnp-authentication;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Suppress authentication check on partial sequence number PDU (PSNP) packets.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring IS-IS Authentication on page 31
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no-unicast-topology

Syntax no-unicast-topology;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Exclude an interface from the IPv4 unicast topologies.

Default IPv4 unicast topologies are disabled.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143
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overload (Protocols IS-IS)

Syntax overload {
advertise-high-metrics;
allow-route-leaking;
timeout seconds;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the local routing device so that it appears to be overloaded. This statement

causes the routing device to continue participating in IS-IS routing, but prevents it from

being used for transit traffic. Traffic destined to immediately attached subnets continues

to transit the routing device.

You can also advertise maximum link metrics in network layer reachability information

(NLRI) instead of setting the overload bit.

You configure or disable overloadmode in IS-IS with or without a timeout. Without a

timeout, overloadmode is set until it is explicitly deleted from the configuration. With a

timeout, overloadmode is set if the time elapsed since the IS-IS instance started is less

than the specified timeout.

A timer is started for the difference between the timeout and the time elapsed since the

instance started. If the time elapsed after the IS-IS instance is enabled is less than the

specified timeout, overloadmode is set.When the timerexpires, overloadmode is cleared.

Inoverloadmode, the routingdevice IS-ISadvertisementsareoriginatedwith theoverload

bit set. This causes the transit traffic to take paths around the routing device. However,

the overloaded routing device’s own links are still accessible.

The value of the overload bit depends on these three scenarios:

1. When the overload bit has already been set to a given value and the routing process

is restarted: Link-state PDUs are regenerated with the overload bit cleared.

2. When the overload bit is reset to a lesser value while the routing process is running:

Link-state PDUs are regenerated with the overload bit cleared.

3. When the overload bit is reset to a greater value while the routing process is running:

Link-state PDUs are regenerated with the overload bit set to the difference between

the old and new value.
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In overloadmode, the routingdeviceadvertisement is originatedwithall the transit routing

device links (except stub) set to ametric of 0xFFFF. The stub routing device links are

advertised with the actual cost of the interfaces corresponding to the stub. This causes

the transit traffic toavoid theoverloaded routingdeviceand takepathsaround the routing

device.

Tounderstand the reason for setting theoverloadbit, consider thatBGPconverges slowly.

It is not very good at detecting that a neighbor is down because it has slow-paced

keepalive timers. Once the BGP neighbor is determined to be down, it can take up to 2

minutes for a BGP router to declare the neighbor down. IS-IS is much quicker. IS-IS only

takes 10-30 seconds to detect absent peers. It is the slowness of BGP, more precisely

the slowness of internal BGP (IBGP), that necessitates the use of the overload bit. IS-IS

and BGP routing are mutually dependent on each other. If both do not converge at the

same time, traffic is dropped without notification (black holed).

Youmight want to configure the routing device so that it appears to be overloadedwhen

you are restarting routing on the device. Setting the overload bit for a fixed amount of

time right after a restart of the routing protocol process (rpd) ensures that the router

does not receive transit traffic while the routing protocols (especially IBGP) are still

converging.

Setting the overload bit is useful when performing hardware or software maintenance

work on a routing device. After the maintenance work, clear the overload bit to carry on

forwarding transit traffic.Manual clearing of the overloadbit is not alwayspossible.What

is needed is an automated way of clearing the overload bit after some amount of time.

Most networks use a time value of 300 seconds. This 5-minute value provides a good

balance, allowing time to bring up even large internal IBGPmeshes, while still relatively

quick.

Another appropriate application for setting for the overload bit is on dedicated devices

suchasBGP route reflectors,whichare intentionally notmeant to carry any transit traffic.

In this case, you would not use the timer.

You can verify that the overload bit is set by running the show isis database command.
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Options advertise-high-metrics—Advertise maximum link metrics in NLRIs instead of setting the

overload bit.

Theadvertise-high-metric setting is only validwhile the routingdevice is in overloadmode.

When advertise-high-metric is configured, IS-IS does not set the overloadbit. Rather,

it sets the metric to 63 or 16,777,214, depending whether wide metrics are enabled.

This allows the overloaded routing device to be used for transit as a last resort.

An L1-L2 router in overloadmode stops leaking route information between L1 and L2

levels and clears its attached bit. This is also true when advertise-high-metrics is

configured.

allow-route-leaking—Enable leaking of route information into the network even if the

overload bit is set.

NOTE: The allow-route-leaking option does not work if the routing device is

in dynamic overloadmode. Dynamic overload can occur if the device has
exceeded its resource limits, such as the prefix limit.

timeout seconds—Number of seconds at which the overloading is reset.

Range: 60 through 1800 seconds

Default: 0 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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passive (Protocols IS-IS)

Syntax passive {
remote-node-id address;
remote-node-iso iso-id;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name],
[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

remote-node-id address option introduced in Junos OS Release 14.2.

remote-node-iso iso-id option introduced in Junos OS Release 14.2.

Description Advertise the direct interface addresses on an interface or into a level on the interface

without actually running IS-IS on that interface or level.

This statement effectively prevents IS-IS from running on the interface. To enable IS-IS

on an interface, include the interface statement at the [edit protocols isis] or the [edit

routing-instances routing-instance-name protocols isis] hierarchy level. To disable it,

include the disable statement at those hierarchy levels. The three states—enabling,

disabling, or not running IS-IS on an interface—are mutually exclusive.

NOTE: Configuring IS-IS on a loopback interface automatically renders it as
a passive interface, irrespective of whether the passive statement was used

in the configuration of the interface.

If neither passivemode nor the family iso option is configured on the IS-IS interface, then

the routing device treats the interface as not being operational, and no direct IPv4/IPv6

routes are exported into IS-IS. (You configure the family iso option at the [edit interfaces

interface-name unit logical-unit-number] hierarchy level.)

Default Bydefault, IS-ISmustbeconfiguredonan interfaceora level for direct interfaceaddresses

to be advertised into that level.
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Options remote-node-id address—IP address of the remote link.

remote-node-iso iso-id—ISO ID of the remote node.

NOTE: Theoptions remote-node-idaddressand remote-node-iso iso-iddonot

apply under the [edit routing-instances routing-instance-name protocols isis]

hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring a Multi-Level IS-IS Topology to Control Interarea Flooding on

page 20

• disable on page 411
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point-to-point

Syntax point-to-point;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name],

[edit protocols isis interface interface-name],
[edit routing-instances routing-instance-name protocols isis interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure an IS-IS interface to behave like a point-to-point connection.

You can use the point-to-point statement to configure a LAN interface to act like a

point-to-point interface for IS-IS. You do not need an unnumbered LAN interface, and it

has no effect if configured on an interface that is already point-to-point.

The point-to-point statement affects only IS-IS protocol procedures on that interface.

All other protocols continue to treat the interface as a LAN interface. Only two IS-IS

routing devices can be connected to the LAN interface, and both must be configured as

point-to-point.

BEST PRACTICE: OnQFX10000 switches, we strongly recommend that you
configure all IS-IS interfaces, including peer interfaces, as point-to-point
interfaces. If you do not, youmight experience session flaps, that is, IS-IS
sessions that go down and then come back up, when IS-IS is configured in
virtual routing and forwarding (VRF) instances. When you scale IS-IS in any
scenario, youmight also experience scaling issues if you do not configure
IS-IS interfaces as point-to-point interfaces.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• IS-IS Overview on page 3

• Example: Configuring Synchronization Between IS-IS and LDP on page 260

• Understanding LDP-IGP Synchronization on page 258

• Understanding IS-IS Designated Routers on page 29
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preference (Protocols IS-IS)

Syntax preference preference;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the preference of internal routes.

Route preferences (also known as administrative distances) are used to select which

route is installed in the forwarding table when several protocols calculate routes to the

same destination. The route with the lowest preference value is selected.

To change the preference values, include the preference statement (for internal routes)

or the external-preference statement.

Options preference—Preference value.

Range: 0 through 4,294,967,295 (232 – 1)

Default: 15 (for Level 1 internal routes), 18 (for Level 2 internal routes), 160 (for Level 1
external routes), 165 (for Level 2 external routes)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Route Preferences Overview

• Example: Configuring a Routing Policy to Redistribute BGP Routes with a Specific

Community Tag into IS-IS on page 99

• Example: Redistributing OSPF Routes into IS-IS on page 83

• Understanding Routing Policies on page 43

• Understanding BGP Communities, Extended Communities, and Large Communities

as Routing Policy Match Conditions on page 98

• external-preference on page 413
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prefix-export-limit (Protocols IS-IS)

Syntax prefix-export-limit number;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure a limit to the number of prefixes exported into IS-IS.

By default, there is no limit to the number of prefixes that can be exported into IS-IS. To

configure a limit to the number of prefixes that can be exported into IS-IS, include the

prefix-export-limit statement. The prefix-export-limit statement protects the rest of the

network from amalicious policy by applying a threshold filter for exported routes.

The number of prefixes depends on the size of your network. Good design advice is to

set it to double the total number of IS-IS Level 1 and Level 2 routing devices in your

network.

If the number of prefixes exported into IS-IS exceeds the configured limit, the overload

bit is set and the overload state is reached. When other routers detect that this bit is set,

theydonot use this routingdevice for transit traffic, but theydouse it for packetsdestined

to the overloaded routing device’s directly connected networks and IP prefixes. The

overload state can be cleared by using the clear isis overload command.

The show isis overview command displays the prefix export limit when it is configured.

Options number—Prefix limit.

Range: 0 through 4,294,967,295 (232 – 1)

Default: None

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

Example: Redistributing OSPF Routes into IS-IS on page 83•

• Example: Configuring a Routing Policy to Redistribute BGP Routes with a Specific

Community Tag into IS-IS on page 99

• Understanding BGP Communities, Extended Communities, and Large Communities

as Routing Policy Match Conditions on page 98
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• Understanding Routing Policies on page 43

prefix-segment

Syntax prefix-segment {
index index;
node-segment;

}

Hierarchy Level [edit policy-options policy-statement policy-name term term-name then]

Release Information Statement introduced in Junos OS Release 17.2 for the MX Series routers, PTX Series

routers, QFX5100 switches, and QFX10000 switches.

Statement introduced in JunosOSRelease 17.3R1 fro theQFX5110andQFX5200switches.

Description Configure prefix segment attributes such as index and node segment. Prefix segment

index is the index assigned to a specific prefix. This is used by all other remote routers in

the network to index the prefix into respective segment routing global blocks (SRGB) to

derive the segment identifier and to forward the traffic destined for the current prefix.

Prefix segment index is provisioned through policy for each prefix along with the option

to mark it as a node segment.

index index—Specify the prefix segment index

Range: 0 through 199,999

node-segment—Set node segment flag for this prefix segment.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

• Configuring Anycast and Prefix segments in SPRING for IS-IS Protocol on page 297

• adjacency-segment on page 393
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priority (Protocols IS-IS)

Syntax priority number;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the interface’s priority for becoming the designated router. The interface with

the highest priority value becomes that level’s designated router.

The priority value is meaningful only on amultiaccess network. It has nomeaning on a

point-to-point interface.

A routing device advertises its priority to become a designated router in its hello packets.

On all multiaccess networks, IS-IS uses the advertised priorities to elect a designated

router for the network. This routing device is responsible for sending network link-state

advertisements, which describe all the routing devices attached to the network. These

advertisements are flooded throughout a single area.

A routing device’s priority for becoming the designated router is indicated by an arbitrary

number from0through 127. Routingdeviceswithahigher valuearemore likely tobecome

the designated router.

Options number—Priority value.

Range: 0 through 127

Default: 64

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS Designated Routers
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protocols

Syntax protocols {
bgp {
... bgp-configuration ...

}
isis {
... isis-configuration ...

}
ldp {
... ldp-configuration ...

}
mpls {
...mpls -configuration ...

}
msdp {
...msdp-configuration ...

}
mstp {
...mstp-configuration ...

}
ospf {
domain-id domain-id;
domain-vpn-tag number;
route-type-community (iana | vendor);
traffic-engineering {
<advertise-unnumbered-interfaces>;
<credibility-protocol-preference>;
ignore-lsp-metrics;
multicast-rpf-routes;
no-topology;
shortcuts {
lsp-metric-into-summary;

}
}
... ospf-configuration ...

}
ospf3 {
domain-id domain-id;
domain-vpn-tag number;
route-type-community (iana | vendor);
traffic-engineering {
<advertise-unnumbered-interfaces>;
<credibility-protocol-preference>;
ignore-lsp-metrics;
multicast-rpf-routes;
no-topology;
shortcuts {
lsp-metric-into-summary;

}
}
... ospf3-configuration ...

}
pim {
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... pim-configuration ...
}
rip {
... rip-configuration ...

}
ripng {
... ripng-configuration ...

}
rstp {
rstp-configuration;

}
rsvp{
... rsvp-configuration ...

}
vstp {
vstp configuration;

}
vpls {
vpls configuration;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name],
[edit routing-instances routing-instance-name]

Release Information Statement introduced before Junos OS Release 7.4.

Support for RIPng introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 11.1 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

mpls and rsvp options added in Junos OS Release 15.1.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the protocol for a routing instance. You can configuremultiple instances ofmany

protocol types. Not all protocols are supported on the switches. See the switch CLI.
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Options bgp—Specify BGP as the protocol for a routing instance.

isis—Specify IS-IS as the protocol for a routing instance.

ldp—Specify LDP as the protocol for a routing instance or for a virtual router instance.

l2vpn—Specify Layer 2 VPN as the protocol for a routing instance.

mpls—Specify MPLS as the protocol for a routing instance.

msdp—Specify the Multicast Source Discovery Protocol (MSDP) for a routing instance.

mstp—Specify the Multiple Spanning Tree Protocol (MSTP) for a virtual switch routing

instance.

ospf—Specify OSPF as the protocol for a routing instance.

ospf3—Specify OSPF version 3 (OSPFv3) as the protocol for a routing instance.

NOTE: OSPFv3 supports the no-forwarding, virtual-router, and vrf routing

instance types only.

pim—Specify the Protocol Independent Multicast (PIM) protocol for a routing instance.

rip—Specify RIP as the protocol for a routing instance.

ripng—Specify RIP next generation (RIPng) as the protocol for a routing instance.

rstp—Specify the Rapid Spanning Tree Protocol (RSTP) for a virtual switch routing

instance.

rsvp—Specify the RSVP for a routing instance.

vstp—Specify the VLAN Spanning Tree Protocol (VSTP) for a virtual switch routing

instance.

vpls—Specify VPLS as the protocol for a routing instance.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multiple Routing Instances of OSPF
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purge-originator

Syntax purge-originator {
empty|self;

}

Hierarchy Level [edit protocols isis level level-number] ,
{edit logical-systems logical-system-name protocols isis level level-number]

Release Information Statement introduced in Junos OS Release 15.1 F4 for the MX Series and PTX Series.

Description Enable purge originator identification (POI) by adding the type, length and value (TLV)

with the Intermediate System (IS) identification to the LSPs that do not contain POI

information. If an IS generates a purge, Junos adds this TLV with the system ID of the IS

to the purge.

If an IS receives a purge that does not include this TLV, it adds this TLVwith both its own

system ID and the system ID of the IS fromwhich it received the purge. This allows the

IS that receives this purge to log the system ID of the originator, or the upstream source

of the purge andmakes it easier to locate the origin of the purge.

Options empty—(Optional) Add POI to a purge received from an IS that does not contain POI

information

self—(Optional) Add POI only to self-originated purge LSPs

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• show isis overview on page 612

• show isis purge log on page 616

• IS-IS Purge Originator Identification Overview on page 349
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reference-bandwidth (Protocols IS-IS)

Syntax reference-bandwidth reference-bandwidth;

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Optimize routing based on bandwidth by setting the reference bandwidth used in

calculating the default interface cost.

All IS-IS interfaces havea cost,which is a routingmetric that is used in the IS-IS link-state

calculation. Routes with lower total path metrics are preferred over those with higher

path metrics. When there are several equal-cost routes to a destination, traffic is

distributed equally among them.

The cost of a route is described by a single dimensionlessmetric that is determined using

the following formula:

cost = reference-bandwidth/bandwidth

For example, if you set the reference bandwidth to 1 Gbps (that is, reference-bandwidth

is set to 1,000,000,000), a 100-Mbps interface has a routing metric of 10.

All IS-IS interfaces havea cost,which is a routingmetric that is used in the IS-IS link-state

calculation. Routes with lower total path metrics are preferred over those with higher

path metrics.

Options reference-bandwidth—Reference bandwidth value in bits per second.

Range: 9600 through 1,000,000,000,000 bps

Default: None

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IS-IS Configuration on page 13

• Example: Configuring IS-IS on page 14

• http://www.juniper.net/us/en/training/certification/JNCIP_studyguide.pdf
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remote-backup-calculation

Syntax remote-backup-calculation;

Hierarchy Level [edit logical-systems logical-system-name protocols isis backup-spf-options],
[edit protocols isis backup-spf-options]

Release Information Statement introduced in Junos OS Release 14.2.

Description Determine the remote LFA backup paths from the point of local repair (PLR) in an IS-IS

network. For every protected link on the PLR, Junos OS creates a dynamic LDP

label-switched path to reach the remote LFA node. When the primary link fails, the PLR

uses these remote LFA backup paths to reach all the destinations reachable via the

primary-link.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• auto-targeted-session

• backup-spf-options on page 400

• no-eligible-remote-backup on page 476
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rib-group (Protocols IS-IS)

Syntax rib-group {
inet group-name;
inet6 group-name;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Install routes learned from IS-IS routing instances into routing tables in the IS-IS routing

table group. You can install IPv4 routes or IPv6 routes.

Support for IPv6 routing table groups in IS-IS enables IPv6 routes that are learned from

IS-IS routing instances to be installed into other routing tables defined in an IS-IS routing

table group.

Options group-name—Name of the routing table group.

inet—Install IPv4 IS-IS routes.

inet6—Install IPv6 IS-IS routes.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Exporting Specific Routes from One Routing Table Into Another Routing Table

• Example: Importing Direct and Static Routes Into a Routing Instance

• Understanding Multiprotocol BGP
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routing-instances (Multiple Routing Entities)

Syntax routing-instances routing-instance-name { ... }

Hierarchy Level [edit],
[edit logical-systems logical-system-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure an additional routing entity for a router. You can create multiple instances of

BGP, IS-IS, OSPF, OSPFv3, and RIP for a router. You can also create multiple routing

instances for separating routing tables, routing policies, and interfaces for individual

wholesale subscribers (retailers) in a Layer 3 wholesale network.

Each routing instance consist of the following:

• A set of routing tables

• A set of interfaces that belong to these routing tables

• A set of routing option configurations

Each routing instance has a unique name and a corresponding IP unicast table. For

example, if youconfigurea routing instancewith thenamemy-instance, its corresponding

IP unicast table is my-instance.inet.0. All routes formy-instance are installed into

my-instance.inet.0.

Routes are installed into the default routing instance inet.0 by default, unless a routing

instance is specified.

In Junos OS Release 9.0 and later, you can no longer specify a routing-instance name of

master,default, orbgpor includespecial characterswithin thenameofa routing instance.

In Junos OS Release 9.6 and later, you can include a slash (/) in a routing-instance name

only if a logical system is not configured. That is, you cannot include the slash character

ina routing-instancename if a logical systemother than thedefault is explicitly configured.

Routing-instance names, further, are restricted from having the form __.*__ (beginning

and endingwith underscores). The colon : character cannot be usedwhenmultitopology

routing (MTR) is enabled.

Default Routing instances are disabled for the router.

Options routing-instance-name——Name of the routing instance. This must be a non-reserved

string of not more than 128 characters.

remote-vtep-list—Configure static remote VXLAN tunnel endpoints.

remote-vtep-v6-list—Configure static IPv6 remote VXLAN tunnel endpoints.
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Interprovider Layer 3 VPN Option A

• Example: Configuring Interprovider Layer 3 VPN Option B

• Example: Configuring Interprovider Layer 3 VPN Option C
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shortcuts (Protocols IS-IS)

Syntax shortcuts {
multicast-rpf-routes;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis traffic-engineering family (inet |
inet6)],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis traffic-engineering family (inet | inet6)],

[edit protocols isis traffic-engineering family (inet | inet6)],
[edit routing-instances routing-instance-name protocols isis traffic-engineering family (inet
| inet6)]

Release Information Statement introduced before Junos OS Release 7.4.

The family statement and support for IPv6 routes for IS-IS traffic engineering shortcuts

introduced in Junos OS Release 9.3.

Description Configure IS-IS to use MPLS label-switched paths (LSPs) as next hops if possible when

installing routing information into the inet.3 or inet6.3 routing table. Internal gateway

protocol (IGP) shortcuts allow the IGP to install prefixes in inet.3 or inet6.3.

It is onlynecessary toenable IGPshortcutson the ingress routerbecause that is the router

performing the shortest-path-first (SPF) calculations.

It is important to understand how IGP shortcuts affect the protocol and routing table

relationship. The IGP performs SPF calculations to subnets downstream of LSP egress

points, but the results of these calculations are entered into the inet.3 table only. At the

same time, the IGP performs its traditional SPF calculations and enters the results of

these calculations into the inet.0 table. The result is that although the IGP is making

entries into the inet.3 table, BGP is still the only protocol with visibility into that table for

the purposes of route resolution. Therefore, forwarding to AS-internal destinations still

uses the inet.0 IGP routes, and the LSPs are only used for BGP next-hop resolution. If

you want the LSPs to be used for IGP next-hop resolution, youmust configure

traffic-engineering bgp-igp.

The remaining statement is explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Enabling IS-IS Traffic Engineering Support on page 233

• UsingLabeled-SwitchedPaths toAugmentSPF toCompute IGPShortcutsonpage232

• traffic-engineering (Protocols IS-IS) on page 516

• traffic-engineering (Protocols MPLS)
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spf-options (Protocols IS-IS)

Syntax spf-options {
delaymilliseconds;
holddownmilliseconds;
rapid-runs number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Configure options for running the shortest-path-first (SPF) algorithm.

Running the SPF algorithm is usually the beginning of a series of larger system-wide

events. For example, the SPF algorithmcan lead to interior gateway protocol (IGP) prefix

changes, which then lead to BGP nexthop resolution changes. Consider what happens

if there are rapid link changes in the network. The local routing device can become

overwhelmed. This is why it sometimesmakes sense to throttle the scheduling of the

SPF algorithm.

You can configure the following SPF options:

• The delay in the time between the detection of a topology change and when the SPF

algorithm actually runs.

• Themaximum number of times that the SPF algorithm can run in succession before

the hold-down timer begins.

• The time to hold down, or wait, before running another SPF calculation after the SPF

algorithm has run in succession the configuredmaximum number of times.

If the network stabilizes during the hold-down period and the SPF algorithm does not

need to runagain, the system reverts to the configured values for thedelayand rapid-runs

statements.

Options delaymilliseconds—Time interval between the detection of a topology change andwhen

the SPF algorithm runs.

Range: 50 through 1000milliseconds

Default: 200milliseconds

holddownmilliseconds—Time interval to hold down, or wait before a subsequent SPF

algorithm runs after the SPF algorithm has run the configuredmaximum number of

times in succession.

Range: 2000 through 10,000milliseconds
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Default: 5000milliseconds

rapid-runs number—Maximumnumber of times the SPF algorithm can run in succession.

After the maximum is reached, the holddown interval begins.

Range: 1 through 5

Default: 3

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Loop-Free Alternate Routes for IS-IS on page 177

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181
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static-host-mapping

Syntax static-host-mapping {
hostname {
alias [ aliases ];
inet [ addresses ];
inet6 [ addresses];
sysid system-identifier;

}
}

Hierarchy Level [edit system]

Release Information Statement introduced before Junos OS Release 7.4.

Description (Optional) Statically map a hostname to one or more IP addresses and aliases, and

configure an International Organization for Standardization (ISO) system identifier

(system ID).

Default If you do not staticallymap the hostname, themapping is generated dynamically, based

on the system configuration. For instance, if you omit the static-host-mapping hostname

sysid statement, the IS-IS system ID is dynamically generated from the host portion of

the ISO address configured on the loopback interface (lo0) and is mapped to the

host-name statement configured at the [edit system] hierarchy level.

Options alias alias—Alias for the hostname.

hostname—Fully qualified hostname.

inet address—IP address. You can specify one or more IP addresses for the host.

inet6 address—IP address. You can specify one or more IPv6 addresses for the host.

sysid system-identifier—ISO system identifier (system ID). This is the 6-byte portion of

the Intermediate System-to-Intermediate System (IS-IS) network service access

point (NSAP). We recommend that you use the host’s IP address represented in

binary-coded decimal (BCD) format. For example, the IP address 208.197.169.18 is

2081.9716.9018 in BCD.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Hostname of a Router or Switch by Using a Configuration Group
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source-packet-routing-disable (Protocols IS-IS)

Syntax source-packet-routing {
disable;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced in Junos OS Release 16.2R1 for MX Series routers.

Statement introduced in Junos OS Release 16.1X65 for the PTX1000 routers.

Statement introduced in JunosOSRelease 17.2R1 for QFX5100, QFX5110, andQFX10000

switches.

Statement introduced in Junos OS Release 17.3R1 for QFX5110 and QFX5200 switches.

Description Disable source packet routing in networking (SPRING) feature at a specific level.

Default Enabled, if source-packet-routing is configured globally at:

[edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-name
protocols isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• isis on page 443
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source-packet-routing

Syntax source-packet-routing {
adjacency-segment {
hold-time hold-time;

}
disable;
explicit-null;
node-segment {
index-range index range;
ipv4-index index;
ipv6-index index;

}
srgb {
start-label start-label;
index-range index range;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]
[edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]
[edit logical-systems logical-system-name protocols ospf],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
ospf],

[edit protocols ospf],
[edit routing-instances routing-instance-name protocols ospf]
[edit logical-systems logical-system-name protocols ospf area-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
ospf area-number],

[edit protocols ospf area-number],
[edit routing-instances routing-instance-name protocols ospf area-number]

Release Information Statement introduced in Junos OS Release 16.2R1 for MX Series routers.

Statement introduced in Junos OS Release 16.1X65 for the PTX1000 routers.

Statement introduced in Junos OS Release 17.2R1 for QFX5100 switches and QFX10000

switches.

Support for explicit-null and adjacency-segment statements introduced in Junos OS

Release 17.2R1 forMXSeries routers,PTXSeries routers,QFX5100switchesandQFX10000

switches.

Statement introduced in Junos OS Release 17.3R1 for QFX5110 and QFX5200 switches.

Description Enable source packet routing in networking (SPRING) feature on IS-IS levels or OSPF

areas.
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NOTE: Source packet routing for IPv6 is supported only for IS-IS. The
adjacency-segment, explicit-null, and srgb statements are supported only for

IS-IS.

The remaining statements are explained separately.

Default Disabled.

Options disable—Disable source packet routing from a specific level.

explicit-null—ConfigureEandPbits in all prefix segment identifier (SID)advertisements.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Source Packet Routing in Networking (SPRING) on page 264

• Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

• Configuring Anycast and Prefix segments in SPRING for IS-IS Protocol on page 297
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srgb

Syntax srgb {
start-label start-label-value;
index-range index range-value;

}

Hierarchy Level [edit logical-systems name protocols isis source-packet-routing],
[edit logical-systems name routing-instances name protocols isis source-packet-routing],
[edit protocols isis source-packet-routing],
[edit routing-instances name protocols isis source-packet-routing]

Release Information Statement introduced in Junos OS Release 17.2 for the MX Series routers in Enhanced-IP

mode, PTX Series routers, QFX5100 switches, and QFX10000 switches.

Statement introduced in Junos OS Release 17.3 for QFX5110 and QFX5200 switches.

Description Configure thesegment routingglobalblock (SRGB) in sourcepacket routing innetworking

(SPRING) or segment routing (SR). The SRGB label range is based on the start label and

the index range. The value of the start label indicates the start of the label range, and

the value of the index range along with the value of the start label indicate the end of

the label range.

Options index-range index-range-value—Index range of the SRGB label block.

Range: 32 through 1,048,559

start-label start-label-value—Start of the SRGB label block.

Range: 16 through 1,048,575

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Support for SRGB, Anycast, and Prefix Segments in SPRING for IS-IS Protocol on

page 266

• ConfiguringSegmentRoutingGlobal Blocks Label Ranges inSPRING for IS-ISProtocol

on page 296

• Example: Configuring Segment Routing Global Blocks in SPRING for IS-IS to Increase

Network Speed on page 268

• source-packet-routing on page 508
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te-metric (Protocols IS-IS)

Syntax te-metricmetric;

Hierarchy Level [edit logical-systems logical-system-name protocols isis interface interface-name level
level-number],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis interface interface-name level level-number],

[edit protocols isis interface interface-name level level-number],
[edit routing-instances routing-instance-name protocols isis interface interface-name level
level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Description Set the metric value used by traffic engineering for information injected into the traffic

engineering database. The value of the traffic engineeringmetric does not affect normal

IS-IS forwarding.

When traffic engineering is enabled on the routing device, you can use this statement to

configure an IS-IS metric that is used exclusively for traffic engineering.

Options metric—Metric value.

Range: 1 through 16,777,215

Default: Value of the IGPmetric

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Loop-Free Alternate Routes for IS-IS on page 177

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

• metric on page 461

• wide-metrics-only on page 522
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topologies (Protocols IS-IS)

Syntax topologies {
ipv4-multicast;
ipv6-multicast;
ipv6-unicast;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure alternate IS-IS topologies.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IS-IS IPv4 and IPv6 Unicast Topologies on page 167

• Example: Configuring IS-IS Multicast Topology on page 145

• IS-IS Multicast Topologies Overview on page 143

• Understanding IS-IS IPv4 and IPv6 Unicast Topologies on page 167
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traceoptions (Protocols IS-IS)

Syntax traceoptions {
file name <size size> <files number> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis],

[edit protocols isis],
[edit routing-instances routing-instance-name protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure IS-ISprotocol-level tracingoptions. To specifymore thanone tracingoperation,

includemultiple flag statements.

NOTE: The traceoptions statement is not supported on QFabric systems.

Default The default IS-IS protocol-level tracing options are those inherited from the routing

protocols traceoptions statement included at the [edit routing-options] hierarchy level.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file name—Name of the file to receive the output of the tracing operation. Enclose the

namewithin quotation marks (“ ”). All files are placed in the directory /var/log. We

recommend that you place IS-IS tracing output in the file isis-log.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until themaximumnumber of trace files is reached. Then, the oldest trace file

is overwritten.

If you specify amaximumnumber of files, you alsomust specify amaximum file sizewith

the size option.

Range: 2 through 1000 files

Default: 10 files
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flag flag—Tracing operation to perform. To specify more than one flag, includemultiple

flag statements.

IS-IS Protocol-Specific Tracing Flags

• csn—Complete sequence number PDU (CSNP) packets

• error—Errored IS-IS packets

• graceful-restart—Graceful restart operation

• hello—Hello packets

• layer2-map—Mapped ARP or neighbor discovery next hops in the kernel

• ldp-synchronization—Synchronization between IS-IS and LDP

• lsp—Link-state PDUs

• lsp-generation—Link-state PDU generation packets

• packets—All IS-IS protocol packets

• psn—Partial sequence number PDU (PSNP) packets

• spf—Shortest-path-first calculations

Global Tracing Flags

• all—All tracing operations

• general—A combination of the normal and route trace operations

• normal—All normal operations, including adjacency changes

Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• policy—Policy operations and actions

• route—Routing table changes

• state—State transitions

• task—Routing protocol task processing

• timer—Routing protocol timer processing

flag-modifier—(Optional) Modifier for the tracing flag. You can specify one or more of

these modifiers:

• detail—Provide detailed trace information.

• receive—Trace the packets being received.

• send—Trace the packets being transmitted.

no-world-readable—(Optional) Prevent any user from reading the log file.
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size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches this size, it is renamed

trace-file.0.When the trace-fileagain reaches itsmaximumsize, trace-file.0 is renamed

trace-file.1 and trace-file is renamed trace-file.0. This renaming scheme continues

until the maximum number of trace files is reached. Then, the oldest trace file is

overwritten. Note that if you specify a maximum file size, you also must specify a

maximum number of trace files with the files option.

Syntax: xk to specify KB, xm to specify MB, or xg to specify GB

Range: 10 KB through themaximum file size supported on your system

Default: 128 KB

world-readable—(Optional) Allow any user to read the log file.

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Example:Configuring theTransmissionFrequency forCSNPPacketson IS-IS Interfaces

on page 307

• Example:EnablingPacketChecksumson IS-IS Interfaces forErrorCheckingonpage39

• Example: Configuring the Transmission Frequency for Link-State PDUs on IS-IS

Interfaces on page 302

• Understanding Link-State PDU Throttling for IS-IS Interfaces on page 301

• Understanding Checksums on IS-IS Interfaces for Error Checking on page 39

• Understanding theTransmission Frequency for CSNPson IS-IS Interfaces onpage306
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traffic-engineering (Protocols IS-IS)

Syntax traffic-engineering {
disable;
credibility-protocol-preference;
family inet {
shortcuts {
multicast-rpf-routes;

}
}
family inet-mpls {
shortcuts;

}
family inet6 {
shortcuts;

}
family inet6-mpls {
shortcuts;

}
multipath {
lsp-equal-cost;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols isis],
[edit protocols isis]

Release Information Statement introduced before Junos OS Release 7.4.

Support for the family statement introduced in Junos OS Release 9.3.

Support for thecredibility-protocol-preference statement introduced in JunosOSRelease

9.4.

Support for themultipath statement introduced in Junos OS Release 9.6.

Support for the lsp-equal-cost statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Support for inet-mpls and inet6-mpls statements introduced in Junos OS Release 17.2

for MX Series, PTX Series, QFX5100 switches, and QFX10000 switches.

Support for inet-mpls and inet6-mpls statements introduced in Junos OS Release 17.3

for QFX5110 and QFX5200 switches.

Description Configure traffic engineering properties for IS-IS.

IS-IS always performs shortest-path-first (SPF) calculations to determine next hops.

For prefixes reachable through a particular next hop, IS-IS places that next hop for that

prefix in the inet.0 routing table. In addition, for routers running MPLS, IS-IS installs the

prefix for IPv4 routes in the inet.3 routing table as well. The inet.3 table, which is present

on the ingress router, contains the host address of eachMPLS label-switchedpath (LSP)

egress router. BGP uses this routing table to resolve next-hop addresses.

If you enable IS-IS traffic engineering shortcuts and if there is a label-switched path to

a point along the path to that prefix, IS-IS installs the prefix in the inet.3 routing table
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and uses the LSP as a next hop. The net result is that for BGP egress routers for which

there is no LSP, BGPautomatically uses an LSPalong the path to reach the egress router.

In JunosOSRelease 9.3 and later, IS-IS traffic engineering shortcuts support IPv6 routes.

LSPs to be used for shortcuts continue to be signaled using IPv4. However, by default,

shortcut routes calculated through IPv6 routes are added to the inet6.3 routing table.

The default behavior is for only BGP to use LSPs in its calculations. If you configureMPLS

so that both BGPand interior gateway protocols use LSPs for forwarding traffic, shortcut

routes calculated through IPv6 are added to the inet6.0 routing table. IS-IS ensures that

the IPv6 routes running over the IPv4 MPLS LSP are correctly de-encapsulated at the

tunnel egress by pushing an extra IPv6 explicit null label between the IPv6 payload and

the IPv4 transport label.

RSVP LSPs with a higher preference than IS-IS routes are not considered during the

computation of traffic engineering shortcuts.

To configure IS-IS so that it uses LSPs as shortcuts when installing information in the

inet.3 or inet6.3 routing table, include the following statements:

family inet {
shortcuts {
multicast-rpf-routes;

}
}
family inet6 {
shortcuts;

}

For IPv4 traffic, include the inet statement. For IPv6 traffic, include the inet6 statement.

To configure IPv4 MPLS or IPv6 MPLS shortcuts explicitly for segment routing, include

the inet-mpls statement for IPv4 MPLS traffic and the inet6-mpls statement for IPv6

MPLS traffic.

To configure load balancing across multiple LSPs, include themultipath statement.

When traffic engineering shortcuts are used, RSVP first looks at themetric2 value, which

is derived from the IGP cost. After this, RSVP considers the LSPmetric value. So, if a

certain path changes for an LSP and the cost changes, not all LSPs are used to load-

balance the network.

When a route with an improvedmetric is added to the IS-IS internal routing table, IS-IS

flushes all next-hop information (including LSP next-hop information) for a route. This

is undesirable, because certain equal-cost multipath (ECMP) combinations can be lost

during route calculation. To override this default behavior for load balancing, include the

lsp-equal-cost statement to retain the equal cost path information in the routing table.

multipath {
lsp-equal-cost;

}

Because the inet.3 routing table is present only on ingress routers, you can configure LSP

shortcuts only on these routers.
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Default IS-IS traffic engineering support is enabled.

By default, IS-IS supports traffic engineering by exchanging basic information with the

traffic engineering database. To disable this support, and to disable IS-IS shortcuts if

they are configured, include the disable statement.

Options credibility-protocol-preference—Specify that IS-IS should use the configured protocol

preference for IGP routes to determine the traffic engineering database credibility

value. By default, the traffic engineering database prefers IS-IS routes even when

the routes of another IGP are configured with a lower, that is, more preferred value.

Use this statement to override this default behavior.

The traffic engineering database assigns a credibility value to each IGP and prefers

the routes of the IGP with the highest credibility value. In Junos OS Release 9.4 and

later, you can configure IS-IS to take protocol preference into account to determine

the traffic engineering database credibility value. When protocol preference is used

to determine the credibility value, IS-IS routes are not automatically preferred by

the traffic engineering database, depending on your configuration. For example,

OSPF routes have a default preference value of 10, whereas IS-IS Level 1 routes have

a default preference value of 15.When protocol preference is enabled, the credibility

value is determined by deducting the protocol preference value from a base value

of 512. Using default protocol preference values, OSPF has a credibility value of 502,

whereas IS-IShasacredibility valueof497. Because the traffic engineeringdatabase

prefers IGP routes with the highest credibility value, OSPF routes are now preferred.

NOTE: This feature is also supported for OSPFv2.

lsp-equal-cost—Configure LSPs to be retained as equal cost paths for load balancing

when a better pathmetric is found during the IS-IS internal routing table calculation.

When a route with an improvedmetric is added to the IS-IS internal routing table,

IS-IS flushes all next-hop information (including LSP next-hop information) for a

route.This isundesirable,becausecertainequal-costmultipath(ECMP)combinations

can be lost during route calculation. To override this default IS-IS behavior, include

the lsp-equal-cost statement for load balancing, so that the equal cost path

information is retained in the routing table.

multipath—Enable load balancing for multiple LSPs.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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Related
Documentation

• Example: Enabling OSPF Traffic Engineering Support

• Example: Enabling IS-IS Traffic Engineering Support on page 233

• traffic-engineering (OSPF)

• UsingLabeled-SwitchedPaths toAugmentSPF toCompute IGPShortcutsonpage232

traffic-statistics

Syntax traffic-statistics auto-bandwidth auto-bandwidth statistics-granularity per-interface
per-interface;

Hierarchy Level [edit logical-systems name protocols isis source-packet-routing],
[edit logical-systems name routing-instances name protocols isis source-packet-routing],
[edit protocols isis source-packet-routing],
[edit routing-instances name protocols isis source-packet-routing]

Release Information Statement introduced in Junos OS Release 17.3R1 for the MX Series and PTX Series.

Description Enable trafficmeasuring on the SPRING link. RSVP-TE needs tomeasure the bandwidth

utilized by SPRING and estimate the available bandwidth at its disposal for traffic

engineering. Traffic statistics are collected at a configured interval. The average of the

measuredSPRINGbandwidth is reported toRSVPonlywhena set threshold is breached.

RSVP then passes on this information to the IGP for reallocation of bandwidth.

Options auto-bandwidth auto-bandwidth—Specify the name of auto bandwidth.

statistics-granularity per-interface—Specify the interface where you need to measure

traffic statistics of SPRING traffic.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• auto-bandwidth on page 397

• update-threshold-max-reservable on page 520

519Copyright © 2017, Juniper Networks, Inc.

Chapter 16: Configuration Statements



update-threshold-max-reservable

Syntax update-threshold-max-reservable update-threshold-max-reservable;

Hierarchy Level [edit logical-systems name protocols rsvp interface],
[edit logical-systems name routing-instances name protocols rsvp interface],
[edit protocols rsvp interface],
[edit routing-instances name protocols rsvp interface]

Release Information Statement introduced in Junos OS Release 17.3R1 for MX Series and PTX Series.

Description Configure a threshold in bits per second. When SPRING bandwidth utilization exceeds

this threshold, Resource Reservation Protocol (RSVP) reports this event to IGP and

preempts the labeled switched paths (LSPs). However, if this threshold is not exceeded,

RSVP does not make any changes to the bandwidth allocation.

Note that the changes are not applied by modifying the subscription percentage at the

[edit protocols rsvp interface interface-name] hierarchy level.

Default The default value is 0.

Options update-threshold-max-reservable—Specify a threshold value for maximum SPRING

bandwidth utilization in bits per second.

Range: 0 through 100000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• auto-bandwidth on page 397

• traffic-statistics on page 519
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use-source-packet-routing (Protocols IS-IS)

Syntax use-source-packet-routing;

Hierarchy Level [edit logical-systems logical-system-name protocols isis backup-spf-options],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis backup-spf-options],

[edit protocols isis backup-spf-options],
[edit routing-instances routing-instance-name protocols isis backup-spf-options]

Release Information Statement introduced in Junos OS Release 16.2 for the M, MX, and PTX Series.

Statement introduced in Junos OSRelease 17.2R1 for QFX5100 andQFX10000 switches.

Statement introduced in Junos OS Release 17.3R1 for QFX5110 and QFX5200 switches.

Description Enable use of source packet routing node segment labels for computing backup paths

for normal IPv4 or IPv6 IS-IS prefixes and primary IS-IS source packet routing node

segments.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• isis on page 443

• source-packet-routing on page 508
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wide-metrics-only

Syntax wide-metrics-only;

Hierarchy Level [edit logical-systems logical-system-name protocols isis level level-number],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
isis level level-number],

[edit protocols isis level level-number],
[edit routing-instances routing-instance-name protocols isis level level-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure IS-IS to generate metric values greater than 63 on a per IS-IS level basis.

Normally, IS-IS metrics can have values up to 63, and IS-IS generates two type, length,

and value (TLV) tuples, one for an IS-IS adjacency and the second for an IP prefix. To

allow IS-IS to support traffic engineering, a second pair of TLVs has been added to IS-IS,

one for IPprefixes and the second for IS-ISadjacencyand traffic engineering information.

With these TLVs, IS-IS metrics can have values up to 16,777,215 (2
24
– 1).

To configure IS-IS to generate only the new pair of TLVs and thus to allow the wider

range of metric values, include thewide-metrics-only statement.

Default Bydefault, JunosOSsupports the sendingand receivingofwidemetrics. JunosOSallows

amaximummetric value of 63 and generates both pairs of TLVs.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• te-metric on page 511

• Example: EnablingWide IS-IS Metrics for Traffic Engineering on page 256

• UnderstandingWide IS-IS Metrics for Traffic Engineering on page 255
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CHAPTER 17

Operational Commands

• clear bfd adaptation

• clear bfd session

• clear isis adjacency

• clear isis database

• clear isis overload

• clear isis statistics

• clear isis spring traffic-statistics

• ping clns

• restart

• show auto-bandwidth

• show bfd session

• show isis adjacency

• show isis adjacency holddown

• show isis authentication

• show isis backup coverage

• show isis backup label-switched-path

• show backup-selection

• show isis backup spf results

• show isis context-identifier

• show isis database

• show isis hostname

• show isis interface

• show isis interface-group

• show isis overview

• show isis purge log

• show isis route

• show isis route download priority

• show isis spf
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• show isis spring interface traffic-statistics

• show isis statistics

• show policy

• show policy conditions

• show route

• show route active-path

• show route advertising-protocol

• show route all

• show route best

• show route brief

• show route detail

• show route exact

• show route export

• show route extensive

• show route forwarding-table

• show route hidden

• show route inactive-path

• show route instance

• show route next-hop

• show route output

• show route protocol

• show route receive-protocol

• show route table

• show route terse

• show security keychain

• test policy

• traceroute clns

Copyright © 2017, Juniper Networks, Inc.524

IS-IS Feature Guide



clear bfd adaptation

Syntax clear bfd adaptation
<all>
<address session-address>
<discriminator discr-number>

Release Information Command introduced before Junos OS Release 7.4.

Description Clear adaptation for Bidirectional Forwarding Detection (BFD) sessions. BFD is a simple

hello mechanism that detects failures in a network. Configured BFD interval timers can

change, adapting to network situations. Use this command to return BFD interval timers

to their configured values.

The clearbfdadaptation command is hitless,meaning that the commanddoesnot affect

traffic flow on the routing device.

Options all—Clear adaptation for all BFD sessions.

address session-address—(Optional) Clear adaptation for all BFD sessions matching
the specified address.

discriminator discr-number—(Optional) Clear adaptation for the local BFD session
matching the specified discriminator.

Additional Information For more information, see the description of the bfd-liveness-detection configuration

statement in the Junos Routing Protocols Configuration Guide.

Required Privilege
Level

clear

Related
Documentation

show bfd session on page 551•

List of Sample Output clear bfd adaptation on page 525

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear bfd adaptation

user@host> clear bfd adaptation
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clear bfd session

List of Syntax Syntax on page 526

Syntax (EX Series Switch and QFX Series) on page 526

Syntax clear bfd session
<all>
<address session-address>
<discriminator discr-number>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and QFX

Series)

clear bfd session
<all>
<address session-address>
<discriminator discr-number>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Description Drop one or more Bidirectional Forwarding Detection (BFD) sessions.

Options all—Drop all BFD sessions.

address session-address—(Optional) Drop all BFD sessions matching the specified
address.

discriminatordiscr-number—(Optional)Dropthe localBFDsessionmatching thespecified
discriminator.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

show bfd session on page 551•

List of Sample Output clear bfd session all on page 526

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear bfd session all

user@host> clear bfd session all
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clear isis adjacency

List of Syntax Syntax on page 527

Syntax (EX Series Switches and QFX Series) on page 527

Syntax clear isis adjacency
<all>
<instance instance-name>
<interface interface-name>
<logical-system (all | logical-system-name)>
<neighbor>

Syntax (EX Series
Switches and QFX

Series)

clear isis adjacency
<all>
<instance instance-name>
<interface interface-name>
<neighbor>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

all option introduced in Junos OS Release 14.2.

Description Remove entries from the IS-IS adjacency database.

Options all—Remove all entries from the adjacency database.

instance instance-name—(Optional) Clear all adjacencies for the specified routing
instance only.

interface interface-name—(Optional) Clear all adjacencies for the specified interface
only.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

neighbor—(Optional) Clear adjacencies for the specified neighbor only.

Required Privilege
Level

clear

Related
Documentation

show isis adjacency on page 562•

List of Sample Output clear isis adjacency on page 528
clear isis adjacency all on page 528

Output Fields See show isis adjacency for an explanation of output fields.
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Sample Output

clear isis adjacency

The following sample output displays IS-IS adjacency database information before and

after the clear isis adjacency command is entered:

user@host> show isis adjacency
IS-IS adjacency database:
Interface     System         L State        Hold (secs) SNPA
so-1/0/0.0    karakul        3 Up                    26
so-1/1/3.0    1921.6800.5080 3 Up                    23
so-5/0/0.0    1921.6800.5080 3 Up                    19

user@host> clear isis adjacency karakul

user@host> show isis adjacency
IS-IS adjacency database:
Interface     System         L State        Hold (secs) SNPA
so-1/0/0.0    karakul        3 Initializing          26
so-1/1/3.0    1921.6800.5080 3 Up                    24
so-5/0/0.0    1921.6800.5080 3 Up                    21

clear isis adjacency all

user@host> clear isis adjacency all
IS-IS adjacency database:
Interface     System         L State        Hold (secs) SNPA
so-1/0/0.0    karakul        3 Initializing          26
so-1/1/3.0    1921.6800.5080 3 Initializing          24
so-5/0/0.0    1921.6800.5080 3 Initializing          21
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clear isis database

List of Syntax Syntax on page 529

Syntax (EX Series Switches and QFX Series) on page 529

Syntax clear isis database
<all>
<entries>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

clear isis database
<all>
<entries>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Command introduced in 15.1X53-D30 for QFX10002 switch.

Description Remove the entries from the IS-IS link-state database, which contains prefixes and

topology information.

Options all—Remove all entries from the IS-IS link-state database for all routing instances.

entries—(Optional) Name of the database entry.

instance instance-name—(Optional) Clear all entries for the specified routing instance.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

show isis database on page 589•

List of Sample Output clear isis database on page 530

Output Fields See show isis database for an explanation of output fields.
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Sample Output

clear isis database

The following sample output displays IS-IS link-state database information before and

after the clear isis database all command is entered:

user@host> show isis database
IS-IS level 1 link-state database:
LSP ID                  Sequence Checksum Lifetime (secs)
crater.00-00                0x12   0x84dd            1139
  1 LSPs
IS-IS level 2 link-state database:
LSP ID                  Sequence Checksum Lifetime (secs)
crater.00-00                0x19   0xe92c            1134
badlands.00-00              0x16   0x1454             985
carlsbad.00-00              0x33   0x220b            1015
ranier.00-00                0x2e   0xfc31            1007
1921.6800.5066.00-00        0x11   0x7313             566
1921.6800.5067.00-00        0x14   0xd9d4             939
  6 LSPs

user@host> clear isis database all

user@host> show isis database
IS-IS level 1 link-state database:
LSP ID                  Sequence Checksum Lifetime (secs)

IS-IS level 2 link-state database:
LSP ID                  Sequence Checksum Lifetime (secs)
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clear isis overload

List of Syntax Syntax on page 531

Syntax (EX Series Switches and QFX Series) on page 531

Syntax clear isis overload
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

clear isis overload
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Reset the IS-IS dynamic overload bit. This command can appear to not work, continuing

to display overload after execution. The bit is reset only if the root cause is corrected by

configuration remotely or locally.

When other routers detect that the overload bit is set, they do not use this routing device

for transit traffic, but theydouse it forpacketsdestined to theoverloaded routingdevice’s

directly connected networks and IP prefixes.

Options none—Reset the IS-IS dynamic overload bit.

instance instance-name—(Optional)Reset the IS-ISdynamicoverloadbit for thespecified
routing instance.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

show isis database on page 589•

List of Sample Output clear isis overload on page 532

Output Fields See show isis database for an explanation of output fields.
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Sample Output

clear isis overload

The following sample output displays IS-IS database information before and after the

clear isis overload command is entered:

user@host> show isis database
IS-IS level 1 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
pro3-c.00-00                     0x4   0x10db     1185 L1 L2 Overload

  1 LSPs
IS-IS level 2 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
pro3-c.00-00                     0x5   0x429f     1185 L1 L2 Overload

pro2-a.00-00                   0x91e   0x2589      874 L1 L2
pro2-a.02-00                     0x1    0xcbc      874 L1 L2
  3 LSPs

user@host> clear isis overload

user@host> show isis database
IS-IS level 1 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
pro3-c.00-00                     0xa   0x429e     1183 L1 L2
  1 LSPs

IS-IS level 2 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
pro3-c.00-00                     0xc   0x9c39     1183 L1 L2
pro2-a.00-00                   0x91e   0x2589      783 L1 L2
pro2-a.02-00                     0x1    0xcbc      783 L1 L2
  3 LSPs
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clear isis statistics

List of Syntax Syntax on page 533

Syntax (EX Series Switches and QFX Series) on page 533

Syntax clear isis statistics
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

clear isis statistics
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Set statistics about IS-IS traffic to zero.

Options none—Set IS-IS traffic statistics to zero for all routing instances.

instance instance-name—(Optional) Set IS-IS traffic statistics to zero for the specified
routing instance only.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

show isis statistics on page 631•

List of Sample Output clear isis statistics on page 533

Output Fields See show isis statistics for an explanation of output fields.

Sample Output

clear isis statistics

The following sample output displays IS-IS statistics before and after the

clear isis statistics command is entered:

user@host> show isis statistics
IS-IS statistics for merino:

PDU type     Received  Processed      Drops       Sent     Rexmit
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LSP             12793      12793          0       8666        719
IIH            116751     116751          0     118834          0
CSNP           203956     203956          0     204080          0
PSNP             7356       7350          6       8635          0
Unknown             0          0          0          0          0
Totals         340856     340850          6     340215        719

Total packets received: 340856 Sent: 340934

SNP queue length:           0 Drops:          0
LSP queue length:           0 Drops:          0

SPF runs:                1064
Fragments rebuilt:       1087
LSP regenerations:        436
Purges initiated:           0

user@host> clear isis statistics

user@host> show isis statistics
IS-IS statistics for merino:

PDU type     Received  Processed      Drops       Sent     Rexmit
LSP                 0          0          0          0          0
IIH                 3          3          0          3          0
CSNP                2          2          0          4          0
PSNP                0          0          0          0          0
Unknown             0          0          0          0          0
Totals              5          5          0          7          0

Total packets received: 5 Sent: 7

SNP queue length:           0 Drops:          0
LSP queue length:           0 Drops:          0

SPF runs:                   0
Fragments rebuilt:          0
LSP regenerations:          0
Purges initiated:           0
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clear isis spring traffic-statistics

Syntax clear isis spring traffic-statistics
<all>
<interface interface>
<logical-system (all | logical-system-name>

Release Information Command introduced in Junos OS Release 17.3R1 on the MX Series and PTX Series.

Description Clear all IS-IS SPRING traffic statistics. The Packet Forwarding Engine (PFE) does not

support clearing thecounters.The IS-IS routingprotocolmustmaintain the traffic counters

corresponding to the time when clear was issued and subtract it from the next sample.

Use this command when the routing protocol process (rpd) restarts and the IS-IS time

stamps are lost. The existing clear statistics commandmight not clear all SPRING traffic

statistics.

Options none—Clear IS-IS SPRING traffic statistics.

all— (Optional) Clear IS-IS SPRING traffic statistics for all interfaces.

interface interface— (Optional) Clear all IS-IS SPRING traffic statistics for an interface

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

auto-bandwidth on page 397•

• traffic-statistics on page 519

• update-threshold-max-reservable on page 520

• show auto-bandwidth on page 548

• show isis spring interface traffic-statistics on page 630

Output Fields This command produces no output.

535Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



ping clns

Syntax ping clns host
<brief>
<count requests>
<detail>
<do-not-fragment>
<interval seconds>
<logical-system logical-system-name>
<no-resolve>
<pattern string>
<rapid>
<routing-instance routing-instance-name>
<size bytes>
<source source-address>
<ttl value>
<verbose>
<wait seconds>

Release Information Command introduced before Junos OS Release 7.4.

Description Check the reachability of a remote Connectionless Network Service (CLNS) node. Type

Ctrl+c to interrupt a ping clns command.

Options host—IP address or hostname of the remote system to ping.

brief—(Optional) Display brief information.

count requests—(Optional) Number of ping requests to send. The range of values is 1
through 2,000,000,000. The default is an unlimited number of requests.

detail—(Optional) Include in theoutput the interfaceonwhich theping replywas received.

do-not-fragment—(Optional) Set the do-not-fragment (DF) bit in the IP header of the
ping packets.

interval seconds—(Optional) How often to send ping requests. The range of values, in

seconds, is 1 through infinity. The default value is 1.

logical-system logical-system-name—(Optional) Run the command from the specified

logical system.

no-resolve—(Optional) Do not attempt to determine the hostname that corresponds
to the IP address.

patternstring—(Optional)Specify ahexadecimal fill pattern to include in thepingpacket.

rapid—(Optional)Sendping requests rapidly. The resultsare reported inasinglemessage,
not in individual messages for each ping request. By default, five ping requests are

sent before the results are reported. To change the number of request, include the

count option.
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routing-instance routing-instance-name—(Optional) Name of the routing instance for
the ping attempt.

size bytes—(Optional) Size of ping request packets. The range of values, in bytes, is 0
through 65,468. The default value is 56, which is effectively 64 bytes because 8

bytes of ICMP header data are added to the packet.

source source-address—(Optional) IP address of the outgoing interface. This address is
sent in the IP source address field of the ping request. If this option is not specified,

the default address is usually the loopback interface.

ttl value—(Optional) Time-to-live (TTL) value to include in the ping request (IPv6). The
range of values is 0 through 255.

verbose—(Optional) Display detailed output.

wait seconds—(Optional) Maximumwait time, in seconds, after the final packet is sent.

If this option is not specified, the default delay is 10 seconds. If this option is used

without the count option, a default count of 5 packets is used.

Required Privilege
Level

network

List of Sample Output ping clns on page 537

Output Fields When you enter this command, you are provided feedback on the status of your request.

An exclamation point (!) indicates that an echo reply was received. A period (.) indicates

that an echo reply was not received within the timeout period. An x indicates that an

echo reply was received with an error code. Packets with an error code are not counted

in the received packets count. They are accounted for separately.

Sample Output

ping clns

user@host> ping clns 47.0005.9000.f800.0000.0108.0001.1921.6812.4058.00
PING 47.0005.9000.f800.0000.0108.0001.1921.6812.4058.00 
(47.0005.9000.f800.0000.0108.0001.1921.6812.4058.00): 55 data bytes
64 bytes from 47.0005.9000.f800.0000.0108.0001.1921.6812.4058.00: seq=0 ttl=30 
time=15.051 ms
64 bytes from 47.0005.9000.f800.0000.0108.0001.1921.6812.4058.00: seq=1 ttl=30 
time=10.370 ms
64 bytes from 47.0005.9000.f800.0000.0108.0001.1921.6812.4058.00: seq=2 ttl=30 
time=10.367 ms
--- ping statistics ---
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max/stddev = 10.367/11.929/15.051/2.207 ms
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restart

List of Syntax Syntax on page 538

Syntax (ACX Series Routers) on page 538

Syntax (EX Series Switches) on page 538

Syntax (MX Series Routers) on page 539

Syntax (QFX Series) on page 539

Syntax (Routing Matrix) on page 539

Syntax (TXMatrix Routers) on page 539

Syntax (TXMatrix Plus Routers) on page 540

Syntax (QFX Series) on page 540

Syntax restart
<adaptive-services |ancpd-service | application-identification |audit-process |
auto-configuration |captive-portal-content-delivery |ce-l2tp-service |chassis-control |
class-of-service |clksyncd-service |database-replication|datapath-trace-service
|dhcp-service | diameter-service | disk-monitoring | dynamic-flow-capture |
ecc-error-logging | ethernet-connectivity-fault-management
|ethernet-link-fault-management |event-processing | firewall
|general-authentication-service | gracefully | iccp-service |idp-policy | immediately
|interface-control | ipsec-key-management | kernel-replication | l2-learning | l2cpd-service
| l2tp-service | l2tp-universal-edge | lacp | license-service |link-management
|local-policy-decision-function |mac-validation |mib-process | mountd-service
|mpls-traceroute |mspd | multicast-snooping |named-service | nfsd-service |
packet-triggered-subscribers |peer-selection-service |pgm|pic-services-logging |pki-service
|ppp | ppp-service |pppoe | protected-system-domain-service |
redundancy-interface-process | remote-operations | root-system-domain-service | routing
<logical-system logical-system-name> | sampling | sbc-configuration-process | sdk-service
|service-deployment | services | snmp |soft |static-subscribers |statistics-service|
subscriber-management | subscriber-management-helper | tunnel-oamd |usb-control|
vrrp |web-management>

<gracefully | immediately | soft>

Syntax (ACX Series
Routers)

restart
<adaptive-services |audit-process | auto-configuration | autoinstallation |chassis-control |
class-of-service |clksyncd-service |database-replication| dhcp-service | diameter-service
| disk-monitoring | dynamic-flow-capture | ethernet-connectivity-fault-management
|ethernet-link-fault-management |event-processing | firewall
|general-authentication-service | gracefully | immediately |interface-control |
ipsec-key-management | l2-learning | lacp|link-management |mib-process |mountd-service
|mpls-traceroute |mspd | named-service | nfsd-service | pgm | pki-service |ppp | pppoe |
redundancy-interface-process | remote-operations | routing | sampling | sdk-service
|secure-neighbor-discovery | service-deployment | services | snmp|soft |statistics-service|
subscriber-management | subscriber-management-helper | tunnel-oamd | vrrp>

Syntax (EX Series
Switches)

restart
<autoinstallation | chassis-control | class-of-service | database-replication | dhcp |
dhcp-service | diameter-service | dot1x-protocol | ethernet-link-fault-management |
ethernet-switching | event-processing | firewall | general-authentication-service |
interface-control | kernel-replication | l2-learning | lacp | license-service | link-management
| lldpd-service | mib-process | mountd-service | multicast-snooping | pgm |
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redundancy-interface-process | remote-operations | routing | secure-neighbor-discovery
| service-deployment | sflow-service | snmp | vrrp | web-management>

Syntax (MX Series
Routers)

restart
<adaptive-services | ancpd-service |application-identification|audit-process |
auto-configuration |captive-portal-content-delivery |ce-l2tp-service |chassis-control |
class-of-service |clksyncd-service |database-replication| datapath-trace-service
|dhcp-service | diameter-service | disk-monitoring | dynamic-flow-capture |
ecc-error-logging | ethernet-connectivity-fault-management
|ethernet-link-fault-management |event-processing | firewall |
general-authentication-service | gracefully |iccp-service |idp-policy |immediately
|interface-control | ipsec-key-management | kernel-replication | l2-learning |l2cpd-service
|l2tp-service | l2tp-universal-edge | lacp | license-service |link-management
|local-policy-decision-function |mac-validation |mib-process | mountd-service
|mpls-traceroute |mspd | multicast-snooping |named-service | nfsd-service |
packet-triggered-subscribers |peer-selection-service | pgm | pic-services-logging |
pki-service |ppp | ppp-service |pppoe | protected-system-domain-service |
redundancy-interface-process | remote-operations |root-system-domain-service | routing
|routing <logical-system logical-system-name> | sampling | sbc-configuration-process |
sdk-service |service-deployment |services |snmp|soft |static-subscribers |statistics-service|
subscriber-management | subscriber-management-helper | tunnel-oamd | usb-control|
vrrp |web-management>

<all-members>
<gracefully | immediately | soft>
<local>
<membermember-id>

Syntax (QFX Series) restart
<adaptive-services | audit-process | chassis-control | class-of-service | dialer-services |
diameter-service | dlsw | ethernet-connectivity | event-processing | fibre-channel | firewall
| general-authentication-service | igmp-host-services | interface-control |
ipsec-key-management | isdn-signaling | l2ald | l2-learning | l2tp-service | mib-process |
named-service | network-access-service | nstrace-process | pgm | ppp | pppoe |
redundancy-interface-process | remote-operations |logical-system-name> | routing |
sampling |secure-neighbor-discovery | service-deployment | snmp | usb-control |
web-management>

<gracefully | immediately | soft>

Syntax (Routing
Matrix)

restart
<adaptive-services | audit-process | chassis-control | class-of-service | disk-monitoring |
dynamic-flow-capture | ecc-error-logging | event-processing | firewall | interface-control
| ipsec-key-management | kernel-replication | l2-learning | l2tp-service | lacp |
link-management | mib-process | pgm | pic-services-logging | ppp | pppoe |
redundancy-interface-process | remote-operations | routing <logical-system
logical-system-name> | sampling | service-deployment | snmp>

<all | all-lcc | lcc number>
<gracefully | immediately | soft>

Syntax (TXMatrix
Routers)

restart
<adaptive-services | audit-process | chassis-control | class-of-service | dhcp-service |
diameter-service | disk-monitoring | dynamic-flow-capture | ecc-error-logging |
event-processing | firewall | interface-control | ipsec-key-management | kernel-replication
| l2-learning | l2tp-service | lacp | link-management |mib-process |pgm|pic-services-logging
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| ppp |pppoe | redundancy-interface-process | remote-operations | routing<logical-system
logical-system-name> | sampling | service-deployment | snmp| statistics-service>

<all-chassis | all-lcc | lcc number | scc>
<gracefully | immediately | soft>

Syntax(TXMatrixPlus
Routers)

restart
<adaptive-services | audit-process | chassis-control | class-of-service | dhcp-service |
diameter-service | disk-monitoring | dynamic-flow-capture | ecc-error-logging |
event-processing | firewall | interface-control | ipsec-key-management | kernel-replication
| l2-learning | l2tp-service | lacp | link-management | mib-process | pgm |
pic-services-logging | ppp | pppoe | redundancy-interface-process | remote-operations |
routing <logical-system logical-system-name> | sampling | service-deployment | snmp|
statistics-service>

<all-chassis | all-lcc | all-sfc | lcc number | sfc number>
<gracefully | immediately | soft>

Syntax (QFX Series) restart
<adaptive-services | audit-process | chassis-control | class-of-service | dialer-services |
diameter-service | dlsw | ethernet-connectivity | event-processing | fibre-channel | firewall
| general-authentication-service | igmp-host-services | interface-control |
ipsec-key-management | isdn-signaling | l2ald | l2-learning | l2tp-service | mib-process |
named-service | network-access-service | nstrace-process | pgm | ppp | pppoe |
redundancy-interface-process | remote-operations |logical-system-name> | routing |
sampling |secure-neighbor-discovery | service-deployment | snmp | usb-control |
web-management>

<gracefully | immediately | soft>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.1 for the QFX Series.

Command introduced in Junos OS Release 12.2 for ACX Series routers.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Options added:

• dynamic-flow-capture in Junos OS Release 7.4.

• dlsw in Junos OS Release 7.5.

• event-processing in Junos OS Release 7.5.

• ppp in Junos OS Release 7.5.

• l2ald in Junos OS Release 8.0.

• link-management in Release 8.0.

• pgcp-service in Junos OS Release 8.4.

• sbc-configuration-process in Junos OS Release 9.5.

• services pgcp gateway in Junos OS Release 9.6.

• sfc and all-sfc for the TXMatrix Router in Junos OS Release 9.6.

Description Restart a Junos OS process.
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CAUTION: Never restart a software process unless instructed to do so by a
customer support engineer. A restartmight cause the router or switch todrop
calls and interrupt transmission, resulting in possible loss of data.

Options none—Same as gracefully.

adaptive-services—(Optional) Restart the configuration management process that
manages the configuration for stateful firewall, Network Address Translation (NAT),

intrusion detection services (IDS), and IP Security (IPsec) services on the Adaptive

Services PIC.

all-chassis—(TXMatrix andTXMatrix Plus routers only) (Optional)Restart the software
process on all chassis.

all-lcc—(TXMatrix and TXMatrix Plus routers only) (Optional) For a TXMatrix router,
restart the software process on all T640 routers connected to the TXMatrix router.

For a TXMatrix Plus router, restart the software process on all T1600 routers

connected to the TXMatrix Plus router.

all-members—(MX Series routers only) (Optional) Restart the software process for all
members of the Virtual Chassis configuration.

all-sfc—(TXMatrix Plus routers only) (Optional) For a TXMatrix Plus router, restart the
software processes for the TXMatrix Plus router (or switch-fabric chassis).

ancpd-service—(Optional) Restart the Access Node Control Protocol (ANCP) process,
which works with a special Internet GroupManagement Protocol (IGMP) session to

collect outgoing interface mapping events in a scalable manner.

application-identification—(Optional)Restart theprocess that identifies anapplication
using intrusion detection and prevention (IDP) to allow or deny traffic based on

applications running on standard or nonstandard ports.

audit-process—(Optional)Restart theRADIUSaccountingprocess thatgathersstatistical
data that can be used for general networkmonitoring, analyzing, and tracking usage

patterns, for billing a user based on the amount of time or type of services accessed.

auto-configuration—(Optional) Restart the Interface Auto-Configuration process.

autoinstallation—(EX Series switches only) (Optional) Restart the autoinstallation
process.

captive-portal-content-delivery—(Optional) Restart the HTTP redirect service by
specifying the location to which a subscriber's initial Web browser session is

redirected, enabling initial provisioning and service selection for the subscriber.

ce-l2tp-service—(M10, M10i, M7i, and MX Series routers only) (Optional) Restart the
Universal Edge Layer 2 Tunneling Protocol (L2TP) process, which establishes L2TP

tunnels and Point-to-Point Protocol (PPP) sessions through L2TP tunnels.
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chassis-control—(Optional) Restart the chassis management process.

class-of-service—(Optional) Restart the class-of-service (CoS) process,which controls
the router's or switch’s CoS configuration.

clksyncd-service—(Optional) Restart the external clock synchronization process, which
uses synchronous Ethernet (SyncE).

database-replication—(EX Series switches and MX Series routers only) (Optional)
Restart the database replication process.

datapath-trace-service—(Optional) Restart the packet path tracing process.

dhcp—(EX Series switches only) (Optional) Restart the software process for a Dynamic
Host Configuration Protocol (DHCP) server. A DHCP server allocates network IP

addressesanddelivers configurationsettings toclienthostswithoutuser intervention.

dhcp-service—(Optional) Restart the Dynamic Host Configuration Protocol process.

dialer-services—(EXSeries switches only) (Optional) Restart the ISDNdial-out process.

diameter-service—(Optional) Restart the diameter process.

disk-monitoring—(Optional) Restart disk monitoring, which checks the health of the
hard disk drive on the Routing Engine.

dlsw—(QFX Series only) (Optional) Restart the data link switching (DLSw) service.

dot1x-protocol—(EX Series switches only) (Optional) Restart the port-based network
access control process.

dynamic-flow-capture—(Optional) Restart the dynamic flow capture (DFC) process,

which controls DFC configurations on Monitoring Services III PICs.

ecc-error-logging—(Optional) Restart the error checking and correction (ECC) process,
which logs ECC parity errors in memory on the Routing Engine.

ethernet-connectivity-fault-management—(Optional)Restart theprocess thatprovides
IEEE 802.1ag Operation, Administration, andManagement (OAM) connectivity fault

management (CFM) database information for CFMmaintenance association end

points (MEPs) in a CFM session.

ethernet-link-fault-management—(EX Series switches and MX Series routers only)
(Optional) Restart the process that provides theOAM link faultmanagement (LFM)

information for Ethernet interfaces.

ethernet-switching—(EXSeries switchesonly) (Optional)Restart theEthernet switching
process.

event-processing—(Optional) Restart the event process (eventd).

fibre-channel—(QFX Series only) (Optional) Restart the Fibre Channel process.
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firewall—(Optional) Restart the firewall management process, which manages the
firewall configuration and enables accepting or rejecting packets that are transiting

an interface on a router or switch.

general-authentication-service—(EX Series switches and MX Series routers only)
(Optional) Restart the general authentication process.

gracefully—(Optional) Restart the software process.

iccp-service—(Optional) Restart the Inter-Chassis Communication Protocol (ICCP)
process.

idp-policy—(Optional) Restart the intrusion detection and prevention (IDP) protocol
process.

immediately—(Optional) Immediately restart the software process.

interface-control—(Optional) Restart the interface process, which controls the router's
or switch’s physical interface devices and logical interfaces.

ipsec-key-management—(Optional) Restart the IPsec key management process.

isdn-signaling—(QFX Series only) (Optional) Restart the ISDN signaling process, which
initiates ISDN connections.

kernel-replication—(Optional) Restart the kernel replication process, which replicates
the state of the backup Routing Engine when graceful Routing Engine switchover

(GRES) is configured.

l2-learning—(Optional) Restart the Layer 2 address flooding and learning process.

l2cpd-service—(Optional) Restart the Layer 2 Control Protocol process, which enables
features such as Layer 2 protocol tunneling and nonstop bridging.

l2tp-service—(M10,M10i,M7i, andMXSeries routers only) (Optional)Restart theLayer 2

Tunneling Protocol (L2TP) process, which sets up client services for establishing

Point-to-Point Protocol (PPP) tunnels across a network and negotiating Multilink

PPP if it is implemented.

l2tp-universal-edge—(MX Series routers only) (Optional) Restart the L2TP process,
which establishes L2TP tunnels and PPP sessions through L2TP tunnels.

lacp—(Optional) Restart the Link Aggregation Control Protocol (LACP) process. LACP
providesastandardizedmeans for exchanging informationbetweenpartner systems

on a link to allow their link aggregation control instances to reach agreement on the

identity of the LAG to which the link belongs, and then to move the link to that LAG,

and to enable the transmission and reception processes for the link to function in

an orderly manner.

lcc number—(TXMatrix and TXMatrix Plus routers only) (Optional) For a TXMatrix
router, restart the software process for a specific T640 router that is connected to

the TXMatrix router. For a TXMatrix Plus router, restart the software process for a

specific router that is connected to the TXMatrix Plus router.
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Replace numberwith the following values depending on the LCC configuration:

• 0 through 3, when T640 routers are connected to a TXMatrix router in a routing

matrix.

• 0 through 3, when T1600 routers are connected to a TXMatrix Plus router in a

routing matrix.

• 0 through 7, when T1600 routers are connected to a TXMatrix Plus router with 3D

SIBs in a routing matrix.

• 0, 2, 4, or 6, when T4000 routers are connected to a TXMatrix Plus router with

3D SIBs in a routing matrix.

license-service—(EX Series switches only) (Optional) Restart the feature license
management process.

link-management— (TXMatrix and TXMatrix Plus routers and EX Series switches only)

(Optional)Restart theLinkManagementProtocol (LMP)process,whichestablishes

andmaintains LMP control channels.

lldpd-service—(EX Series switches only) (Optional) Restart the Link Layer Discovery
Protocol (LLDP) process.

local—(MX Series routers only) (Optional) Restart the software process for the local
Virtual Chassis member.

local-policy-decision-function— (Optional) Restart the process for the Local Policy

Decision Function, which regulates collection of statistics related to applications

and application groups and tracking of information about dynamic subscribers and

static interfaces.

mac-validation—(Optional)Restart theMediaAccessControl (MAC)validationprocess,

whichconfiguresMACaddress validation for subscriber interfaces createdondemux

interfaces in dynamic profiles on MX Series routers.

membermember-id—(MX Series routers only) (Optional) Restart the software process
for a specific member of the Virtual Chassis configuration. Replacemember-idwith

a value of 0 or 1.

mib-process—(Optional) Restart the Management Information Base (MIB) version II
process, which provides the router's MIB II agent.

mobile-ip—(Optional) Restart the Mobile IP process, which configures Junos OSMobile
IP features.

mountd-service—(EX Series switches and MX Series routers only) (Optional) Restart
the service for NFSmount requests.

mpls-traceroute—(Optional) Restart the MPLS Periodic Traceroute process.

mspd—(Optional) Restart the Multiservice process.
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multicast-snooping—(EXSeries switchesandMXSeries routersonly) (Optional)Restart
themulticast snoopingprocess,whichmakesLayer2devices, suchasVLANswitches,

aware of Layer 3 information, such as the media access control (MAC) addresses

of members of a multicast group.

named-service—(Optional) Restart the DNS Server process, which is used by a router
or a switch to resolve hostnames into addresses.

network-access-service—( QFX Series only) (Optional) Restart the network access
process, which provides the router's Challenge Handshake Authentication Protocol

(CHAP) authentication service.

nfsd-service—(Optional)Restart theRemoteNFSServerprocess,whichprovides remote
file access for applications that need NFS-based transport.

packet-triggered-subscribers—(Optional)Restart thepacket-triggeredsubscribersand
policy control (PTSP) process, which allows the application of policies to dynamic

subscribers that are controlled by a subscriber termination device.

peer-selection-service—(Optional) Restart the Peer Selection Service process.

pgcp-service—(Optional) Restart the pgcpd service process running on the Routing
Engine. This optiondoesnot restart pgcpdprocesses runningonmobile stationPICs.

To restart pgcpd processes running onmobile station PICs, use the services pgcp

gateway option.

pgm—(Optional) Restart the process that implements the Pragmatic General Multicast
(PGM) protocol for assisting in the reliable delivery of multicast packets.

pic-services-logging—(Optional) Restart the logging process for some PICs. With this

process, also known as fsad (the file system access daemon), PICs send special

logging information to the Routing Engine for archiving on the hard disk.

pki-service—(Optional) Restart the PKI Service process.

ppp—(Optional) Restart the Point-to-Point Protocol (PPP) process, which is the
encapsulationprotocol process for transporting IP traffic acrosspoint-to-point links.

ppp-service—(Optional) Restart the Universal edge PPP process, which is the
encapsulation protocol process for transporting IP traffic across universal edge

routers.

pppoe—(Optional) Restart the Point-to-Point Protocol over Ethernet (PPPoE) process,
which combines PPP that typically runs over broadband connections with the

Ethernet link-layer protocol that allows users to connect to a network of hosts over

a bridge or access concentrator.

protected-system-domain-service—(Optional) Restart the Protected System Domain

(PSD) process.

redundancy-interface-process—(Optional) Restart the ASP redundancy process.
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remote-operations—(Optional) Restart the remote operations process, which provides
the ping and traceroute MIBs.

root-system-domain-service—(Optional) Restart the Root System Domain (RSD)

service.

routing—(ACXSeries routers,QFXSeries, EXSeries switches, andMXSeries routersonly)
(Optional) Restart the routing protocol process.

routing<logical-system logical-system-name>—(Optional)Restart the routingprotocol
process, which controls the routing protocols that run on the router or switch and

maintains the routing tables. Optionally, restart the routing protocol process for the

specified logical system only.

sampling—(Optional) Restart the sampling process, which performs packet sampling
based on particular input interfaces and various fields in the packet header.

sbc-configuration-process—(Optional) Restart the session border controller (SBC)
process of the border signaling gateway (BSG).

scc—(TXMatrix routers only) (Optional) Restart the software process on the TXMatrix
router (or switch-card chassis).

sdk-service—(Optional) Restart the SDK Service process, which runs on the Routing
Engine and is responsible for communications between the SDK application and

Junos OS. Although the SDK Service process is present on the router, it is turned off

by default.

secure-neighbor-discovery—(QFX Series, EX Series switches, and MX Series routers
only) (Optional) Restart the secure Neighbor Discovery Protocol (NDP) process,

which provides support for protecting NDPmessages.

sfc number—(TXMatrix Plus routers only) (Optional) Restart the software process on
the TXMatrix Plus router (or switch-fabric chassis). Replace numberwith 0.

service-deployment—(Optional)Restart the servicedeploymentprocess,whichenables
Junos OS to work with the Session and Resource Control (SRC) software.

services—(Optional) Restart a service.

services pgcp gateway gateway-name—(Optional) Restart the pgcpd process for a
specific border gateway function (BGF) running on anMS-PIC. This option does not

restart thepgcpdprocess runningon theRoutingEngine. To restart thepgcpdprocess

on the Routing Engine, use the pgcp-service option.

sflow-service—(EX Series switches only) (Optional) Restart the flow sampling (sFlow

technology) process.

snmp—(Optional) Restart the SNMP process, which enables themonitoring of network
devices from a central location and provides the router's or switch’s SNMPmaster

agent.
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soft—(Optional) Reread and reactivate the configuration without completely restarting
the software processes. For example, BGP peers stay up and the routing table stays

constant. Omitting this option results in a graceful restart of the software process.

static-subscribers—(Optional) Restart the static subscribers process, which associates
subscribers with statically configured interfaces and provides dynamic service

activation and activation for these subscribers.

statistics-service—(Optional) Restart the process thatmanages the Packet Forwarding
Engine statistics.

subscriber-management—(Optional) Restart the Subscriber Management process.

subscriber-management-helper—(Optional)Restart theSubscriberManagementHelper
process.

tunnel-oamd—(Optional)Restart theTunnelOAMprocess,whichenables theOperations,

Administration, and Maintenance of Layer 2 tunneled networks. Layer 2 protocol

tunneling (L2PT)allowsserviceproviders to sendLayer 2protocol dataunits (PDUs)

across the provider’s cloud and deliver them to Juniper Networks EX Series Ethernet

Switches that are not part of the local broadcast domain.

usb-control—(MX Series routers) (Optional) Restart the USB control process.

vrrp—(ACX Series routers, EX Series switches, and MX Series routers only) (Optional)
Restart the Virtual Router Redundancy Protocol (VRRP) process, which enables

hosts on a LAN tomake use of redundant routing platforms on that LANwithout

requiring more than the static configuration of a single default route on the hosts.

web-management—(QFX Series, EX Series switches, and MX Series routers only)
(Optional) Restart theWebmanagement process.

Required Privilege
Level

reset

Related
Documentation

Overview of Junos OS CLI Operational Mode Commands•

List of Sample Output restart interface-control gracefully on page 547

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

restart interface-control gracefully

user@host> restart interface-control gracefully
Interface control process started, pid 41129
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show auto-bandwidth

Syntax show auto-bandwidth
history-log
traffic (sensor-name brief|detail)

Release Information Command introduced in Junos OS Release 17.3R1 for MX Series and PTX Series.

Description Display the auto-bandwidth information. You can view the traffic or the history log

information in the output.

Options history-log—Display the log of the sensor in the threshold activation period.

traffic (sensor-name brief | detail)—Display the traffic details and the configured
auto-bandwidth parameters.

Required Privilege
Level

view

Related
Documentation

auto-bandwidth on page 397•

• traffic-statistics on page 519

• update-threshold-max-reservable on page 520

• clear isis spring traffic-statistics on page 535

• show isis spring interface traffic-statistics on page 630

List of Sample Output show auto-bandwidth (traffic) on page 549
show auto-bandwidth (history-log) on page 550
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Output Fields

Field DescriptionField Name

Time in seconds between two traffic sample collections.Collection Interval

Time interval after which the average bandwidth utilization is measured.Adjust Interval

Percentage change threshold after which an action is triggered.Adjust threshold

Threshold for RSVP subscription in percentage.Adjust Subscription

Number of packets received.Pkt Recv

Number of bytes received.Byte Recv

Number of times the data was collected.Poll Count

Average bandwidth utilization across the SPRING traffic samples collected.Average

Traffic statistics that was last reported indicating the number of packets received in the
last report.

Last Report

Time stamp of the last reporting time.Last Report time

Time stamp of the last query.Last Query Time

Time stamp of the last response time.Last Resp Time

Count of bytes sent on the link measured periodically as per the configured collection
interval.

Byte Bucket

Count of packets sent on the link measured periodically as per the configured collection
interval.

Packet Bucket

Sample Output

show auto-bandwidth (traffic)

user@host> show auto-bandwidth traffic
Name                Stats-Id      packets     bytes
ge-0/0/2.0          0xc0000002          0         0             
ge-0/0/0.0          0xc0000003          0         0             
lo0.0               0xc0000004          0         0             

user@host> show auto-bandwidth traffic detail
ge-0/0/0.0:
Collection Interval: 10, Adjust Interval : 200, Adjust threshold : 10
Adjust Subscription : 100
Pkt Recv: 1536   Byte Recv: 135168   Poll Count:29 Average:0
Last Report: 2829 Last Report time:Mon Jan  2 11:07:59 2017
Byte Bucket:
         0          0          0          0          0
         0          0          0          0          0
         0          0          0          0          0
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         0          0          0          0          0
Packet Bucket:
         0          0          0          0          0
         0          0          0          0          0
         0          0          0          0          0
         0          0          0          0          0

show auto-bandwidth (history-log)

user@host> show auto-bandwidth history-log
Tue Jan  3 18:39:36
  ge-0/0/0.0:
   Threshold crossed firsttime, waiting for  5sec (adjust-interval – collection 
period) 
  Byte Recv:4M Poll Count:1 Average:5Mbps
  Last Report:0
  Last Report time:Tue Jan  3 18:39:26 2017
  Chronological order: First bucket is the most recent

     2000000          0          0          0
Tue Jan  3 18:39:46
  ge-0/0/0.0:
   Threshold crossed early, waiting for  5sec
  Byte Recv:6M Poll Count:2 Average:1Mbps
  Last Report:0
  Last Report time:Tue Jan  3 18:39:26 2017
Chronological order: First bucket is the most recent

     2000000    2000000          0          0
Tue Jan  3 18:39:56
  ge-0/0/0.0:
   Threshold crossed early, waiting for  5sec
  Byte Recv:8M Poll Count:3 Average:1.5Mbps
  Last Report:0
  Last Report time:Tue Jan  3 18:39:26 2017
Chronological order: First bucket is the most recent

     2000000    2000000    2000000          0
Tue Jan  3 18:40:06
  ge-0/0/0.0:
  Threshold crossed, reporting 0 MBps to RSVP
  Byte Recv:10M Poll Count:4 Average:2 Mbps
  Last Report:0
  Last Report time:Tue Jan  3 18:39:26 2017
Chronological order: First bucket is the most recent

     2000000    2000000    2000000    2000000
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show bfd session

List of Syntax Syntax on page 551

Syntax (EX Series Switch and QFX Series) on page 551

Syntax show bfd session
<brief | detail | extensive | summary>
<address address>
<client rsvp-oam (brief | detail | extensive | summary) | vpls-oam (brief | detail | extensive |
instance instance-name | summary)>

<discriminator discriminator>
<logical-system (all | logical-system-name)>
<prefix address>
<subscriber (address destination-address | discriminator discriminator | extensive)>

Syntax (EX Series
Switch and QFX

Series)

show bfd session
<brief | detail | extensive | summary>
<address address>
<client rsvp-oam (brief | detail | extensive | summary) | vpls-oam (brief | detail | extensive |
instance instance-name | summary)>

<discriminator discriminator>
<prefix address>

Release Information Command introduced before Junos OS Release 7.4.

Options discriminator and address introduced in Junos OS Release 8.2.

Option prefix introduced in Junos OS Release 9.0.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Option client introduced in Junos OS Release 12.3R3.

Option subscriber introduced in Junos OS Release 15.1 for the MX Series.

Description Display information about active Bidirectional Forwarding Detection (BFD) sessions.

Options none—(Same as brief) Display information about active BFD sessions.

brief | detail | extensive | summary—(Optional) Display the specified level of output.

addressaddress—(Optional)Display informationabout theBFDsession for the specified
neighbor address.

client rsvp-oam
(brief | detail | extensive | summary)
| vpls-oam
(brief | detail | extensive | instance instance-name | summary)—(Optional)Display
information about RSVP-OAM or VPLS-OAM BFD sessions in the specified level of

output. For VPLS-OAM, display the specified level of output or display information

about all of the BFD sessions for the specified VPLS routing instance.

discriminatordiscriminator—(Optional)Display informationabout theBFDsessionusing
the specified local discriminator.
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logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

<subscriber (address destination-address | discriminator discriminator |
extensive)>—(Optional)Display informationabout all BFDsessions for subscribers,
or for a single BFD subscriber session with a particular destination address, or with

a particular denominator.

Required Privilege
Level

view

Related
Documentation

clear bfd session on page 526•

• Understanding BFD for Static Routes for Faster Network Failure Detection

• Example: Configuring BFD for Static Routes for Faster Network Failure Detection

• Understanding BFD for OSPF

• Example: Configuring BFD for OSPF

• Understanding BFD for BGP

• Example: Configuring BFD on Internal BGP Peer Sessions

• Understanding Bidirectional Forwarding Detection Authentication for PIM

• Configuring BFD for PIM

• Understanding BFD for IS-IS on page 119

List of Sample Output show bfd session on page 556
show bfd session brief on page 557
show bfd session detail on page 557
show bfd session detail (with Authentication) on page 557
show bfd session address extensive on page 557
show bfd session client rsvp-oam on page 558
show bfd session client vpls-oam summary on page 558
show bfd session client vpls-oam instance instance-name on page 558
show bfd session extensive on page 558
show bfd session extensive (with Authentication) on page 559
show bfd session summary on page 559
show bfd session subscriber on page 559
show bfd session subscriber address on page 560
show bfd session subscriber extensive on page 560
show bfd session subscriber discriminator extensive on page 560

Output Fields Table 10 on page 553 describes the output fields for the show bfd session command.

Output fields are listed in the approximate order in which they appear.
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Table 10: show bfd session Output Fields

Level of OutputField DescriptionField Name

brief detail extensive
none

Address on which the BFD session is active.Address

brief detail extensive
none

State of the BFD session: Up, Down, Init (initializing), or Failing.State

brief detail extensive
none

Interface on which the BFD session is active.Interface

brief detail extensive
none

Negotiated time interval, in seconds, used to detect BFD control packets.Detect Time

brief detail extensive
none

Time interval, in seconds, used by the transmitting system to send BFD control
packets.

Transmit Interval

detail extensiveNegotiatedmultiplier by which the time interval is multiplied to determine the
detection time for the transmitting system.

Multiplier

detail extensiveHow long a BFD session has been established.Session up time

detail extensiveProtocol or process forwhich theBFDsession is active: ISIS,OSPF,DHCP,Static,
or VGD.

Client

brief detail extensive
none

Time interval, in seconds, used by the host system to transmit BFD control
packets.

TX interval

brief detail extensive
none

Time interval, in seconds, used by the host system to receive BFD
control packets.

RX interval

detail extensiveIndicates that BFD authentication is configured.Authenticate

extensiveName of the security authentication keychain being used by a specific client.

BFD authentication information for a client is provided in a single line and
includes the keychain, algo, andmode parameters. Multiple clients can be
configured on a BFD session.

keychain

extensiveBFD authentication algorithm being used for a specific client: keyed-md5,
keyed-sha-1,meticulous-keyed-md5,meticulous-keyed-sha-1, orsimple-password.

BFD authentication information for a client is provided in a single line and
includes the keychain, algo, andmode parameters. Multiple clients can be
configured on a BFD session.

algo
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Table 10: show bfd session Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveLevel of BFD authentication enforcement being used by a specific client: strict
or loose. Strict enforcement indicates that authentication is configured at both
ends of the session (the default). Loose enforcement indicates that one end of
the session might not be authenticated.

BFD authentication information for a client is provided in a single line and
includes the keychain, algo, andmode parameters. Multiple clients can be
configured on a BFD session.

mode

detail extensiveLocal diagnostic information about failing BFD sessions.

Following are the expected values for Local Diagnostic output field:

• None—No diagnostic

• CtlExpire—Control detection time expired

• EchoExpire—Echo detection time expired

• NbrSignal—Neighbor signalled session down

• FwdPlaneReset—Forwarding plane reset

• PathDown—Path down

• ConcatPathDown—Concatenated path down

• AdminDown—Administratively down

Local diagnostic

detail extensiveRemote diagnostic information about failing BFD sessions.

Following are the expected values for Remote Diagnostic output field:

• None—No diagnostic

• CtlExpire—Control detection time expired

• EchoExpire—Echo detection time expired

• NbrSignal—Neighbor signalled session down

• FwdPlaneReset—Forwarding plane reset

• PathDown—Path down

• ConcatPathDown—Concatenated path down

• AdminDown—Administratively down

Remotediagnostic

detail extensiveReports whether the remote system's BFD packets have been received and
whether the remote system is receiving transmitted control packets.

Remote state

extensiveBFD version: 0 or 1.Version

detail extensiveThe replicated flag appears when nonstop routing or graceful Routing Engine
switchover is configuredand theBFDsession hasbeen replicated to thebackup
Routing Engine.

Replicated

extensiveMinimum amount of time, in seconds, between asynchronous control packet
transmissions across the BFD session.

Min async interval

extensiveMinimum amount of time, in seconds, between synchronous control packet
transmissions across the BFD session.

Min slow interval

Copyright © 2017, Juniper Networks, Inc.554

IS-IS Feature Guide



Table 10: show bfd session Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveTransmission interval being used because of adaptation.Adaptive async TX
interval

extensiveMinimum required receive interval.RX interval

extensiveMinimum amount of time, in seconds, between control packet transmissions
on the local system.

Local min TX
interval

extensiveMinimum amount of time, in seconds, between control packet detections on
the local system.

Local min RX
interval

extensiveMinimum amount of time, in seconds, between control packet transmissions
on the remote system.

Remotemin TX
interval

extensiveMinimum amount of time, in seconds, between control packet detections on
the remote system.

Remotemin TX
interval

extensiveThreshold for notification if the transmission interval increases.Threshold
transmission
interval

extensiveThreshold for notification if the detection time increases.Threshold for
detection time

extensiveAuthentication code used by the local system to identify that BFD session.Localdiscriminator

extensiveAuthentication code used by the remote system to identify that BFD session.Remote
discriminator

extensiveInformation about the state of echo transmissions on the BFD session.Echomode

All levelsLDP FEC address associated with the BFD session.Prefix

All levelsDisplays theLDPFECdestinationaddress. This field is displayedonlyona router
at the egress of an LDP FEC, where the BFD session has an LDP Operation,
Administration, and Maintenance (OAM) client.

Egress,Destination

extensiveTheBFD session on the remote peer is running on its Packet Forwarding Engine.
In this case, when the remote node undergoes a graceful restart, the local peer
can help the remote peer with the graceful restart.

The followingBFDsessionsarenotdistributed to thePacketForwardingEngine:
tunnel-encapsulatedsessions, andsessionsover integrated routingandbridging
(IRB) interfaces.

Remote is
control-plane
independent
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Table 10: show bfd session Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveSummary status of BFD authentication:

• status—enabled/active indicates authentication is configured and active.
enabled/inactive indicates authentication is configured but not active. This
only occurs when the remote end of the session does not support
authentication and loose checking is configured.

• keychain—Name of the security authentication keychain associated with the
specified BFD session.

• algo—BFD authentication algorithm being used: keyed-md5, keyed-sha-1,
meticulous-keyed-md5,meticulous-keyed-sha-1, or simple-password.

• mode—Level of BFD authentication enforcement: strict or loose. Strict
enforcement indicatesauthentication is configuredatbothendsof thesession
(thedefault). Loose enforcement indicates that oneendof the sessionmight
not be authenticated.

This information is only shown if BFD authentication is configured.

Authentication

detail extensiveThe BFD session ID number that represents the protection using MPLS fast
reroute (FRR) and loop-free alternate (LFA).

Session ID

All levelsTotal number of active BFD sessions.sessions

All levelsTotal number of clients that are hosting active BFD sessions.clients

All levelsTotal number of BFD control packets transmitted per second on all
active sessions.

Cumulative
transmit rate

All levelsTotal number of BFDcontrol packets receivedper secondonall active sessions.Cumulative receive
rate

extensiveMinimum time to live (TTL) accepted if the session is configured for multihop.Multi-hop,
min-recv-TTL

extensiveRoute table used if the session is configured for multihop.route table

extensiveLocal address of the source used if the session is configured for multihop.

The source IP address for outgoing BFD packets from the egress side of an
MPLS BFD session is based on the outgoing interface IP address.

local address

Sample Output

show bfd session

user@host> show bfd session
                                                          Transmit
Address              State     Interface     Detect Time  Interval  Multiplier
10.9.1.33            Up        so-7/1/0.0          0.600     0.200      3
10.9.1.29            Up        ge-4/0/0.0          0.600     0.200      3

Copyright © 2017, Juniper Networks, Inc.556

IS-IS Feature Guide



2 sessions, 2 clients
Cumulative transmit rate 10.0 pps, cumulative receive rate 10.0 pps

show bfd session brief

The output for the show bfd session brief command is identical to that for the show bfd

session command.

show bfd session detail

user@host> show bfd session detail
                                                     Transmit
Address              State     Interface     Detect Time  Interval  Multiplier
10.9.1.33            Up        so-7/1/0.0          0.600     0.200      3
  Client OSPF, TX interval 0.200, RX interval 0.200, multiplier 3
  Session up time 3d 00:34:02
  Local diagnostic None, remote diagnostic None
  Remote state Up, version 1
  Replicated
10.9.1.29            Up        ge-4/0/0.0          0.600     0.200      3
  Client ISIS L2, TX interval 0.200, RX interval 0.200, multiplier 3
  Session up time 3d 00:29:04, previous down time 00:00:01
  Local diagnostic NbrSignal, remote diagnostic AdminDown
  Remote state Up, version 1

2 sessions, 2 clients
Cumulative transmit rate 10.0 pps, cumulative receive rate 10.0 pps

show bfd session detail (with Authentication)

user@host> show bfd session detail
                                                     Transmit
Address              State     Interface     Detect Time  Interval  Multiplier
10.9.1.33            Up        so-7/1/0.0          0.600     0.200      3
  Client OSPF, TX interval 0.200, RX interval 0.200, multiplier 3, Authenticate
  Session up time 3d 00:34:18  
  Local diagnostic None, remote diagnostic None
  Remote state Up, version 1
  Replicated
10.9.1.29            Up        ge-4/0/0.0          0.600     0.200      3
  Client ISIS L2, TX interval 0.200, RX interval 0.200, multiplier 3
  Session up time 3d 00:29:12, previous down time 00:00:01
  Local diagnostic NbrSignal, remote diagnostic AdminDown
  Remote state Up, version 1

2 sessions, 2 clients
Cumulative transmit rate 10.0 pps, cumulative receive rate 10.0 pps

show bfd session address extensive

user@host> show bfd session 10.255.245.212 extensive
                                                     Transmit
Address              State     Interface     Detect Time  Interval  Multiplier
10.255.245.212       Up                            1.200     0.400      3
  Client Static, TX interval 0.400, RX interval 0.400, multiplier 3
  Session up time 00:17:03, previous down time 00:00:14
  Local diagnostic CtlExpire, remote diagnostic NbrSignal
  Remote state Up, version 1
  Replicated
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  Min async interval 0.400, min slow interval 1.000
  Adaptive async tx interval 0.400, rx interval 0.400
  Local min tx interval 0.400, min rx interval 0.400, multiplier 3
  Remote min tx interval 0.400, min rx interval 0.400, multiplier 3
  Threshold transmission interval 0.000, Threshold for detection time 0.000
  Local discriminator 6, remote discriminator 16
  Echo mode disabled/inactive
  Multi-hop, min-recv-TTL 255, route-table 0, local-address 10.255.245.205

1 sessions, 1 clients
Cumulative transmit rate 2.5 pps, cumulative receive rate 2.5 pps

show bfd session client rsvp-oam

user@host> show bfd session client rsvp-oam
                                              Detect   Transmit
 Address                  State     Interface      Time     Interval  Multiplier

 192.168.0.223            Up                       540.000   180.000      3

 1 Up sessions, 0 Down sessions
 1 sessions, 1 clients
 Cumulative transmit rate 0.0 pps, cumulative receive rate 0.0 pps

show bfd session client vpls-oam summary

user@host> show bfd session client vpls-oam summary
1 Up sessions, 1 Down sessions
 2 sessions, 2 clients
 Cumulative transmit rate 2.0 pps, cumulative receive rate 1.0 pps

show bfd session client vpls-oam instance instance-name

user@host> show bfd session client vpls-oam instance vpls
                                              Detect   Transmit
 Address                  State     Interface      Time     Interval  Multiplier

 127.0.0.1                Up        ae9.0          3.000     1.000        3

 1 Up Sessions, 0 Down Sessions
 1 sessions, 1 clients
 Cumulative transmit rate 1.0 pps, cumulative receive rate 1.0 pps

show bfd session extensive

user@host> show bfd session extensive
                                             Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
10.31.1.2                Up        ge-2/1/8.0     0.030     0.010        3   
 Client OSPF realm ospf-v2 Area 0.0.0.0, TX interval 0.010, RX interval 0.010
 Session up time 00:10:13
 Local diagnostic None, remote diagnostic None
 Remote state Up, version 1
 Replicated 
 Min async interval 0.010, min slow interval 1.000
 Adaptive async TX interval 0.010, RX interval 0.010
 Local min TX interval 0.010, minimum RX interval 0.010, multiplier 3
 Remote min TX interval 0.010, min RX interval 0.010, multiplier 3
 Local discriminator 12, remote discriminator 4
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 Echo mode disabled/inactive
 Remote is control-plane independent
  Session ID: 0x201
  Micro-BFD Session
                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
10.31.2.2                Up        ge-2/1/4.0     0.030     0.010        3   
 Client OSPF realm ospf-v2 Area 0.0.0.0, TX interval 0.010, RX interval 0.010
 Session up time 00:10:14
 Local diagnostic None, remote diagnostic NbrSignal
 Remote state Up, version 1
 Replicated 
 Min async interval 0.010, min slow interval 1.000
 Adaptive async TX interval 0.010, RX interval 0.010
 Local min TX interval 0.010, minimum RX interval 0.010, multiplier 3
 Remote min TX interval 0.010, min RX interval 0.010, multiplier 3
 Local discriminator 13, remote discriminator 5
 Echo mode disabled/inactive
 Remote is control-plane independent
  Session ID: 0x202

2 sessions, 2 clients
Cumulative transmit rate 200.0 pps, cumulative receive rate 200.0 pps

show bfd session extensive (with Authentication)

user@host> show bfd session extensive
                                             Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
192.168.208.26           Up        so-1/0/0.0     2.400     0.800        10  
 Client Static, TX interval 0.600, RX interval 0.600, Authenticate

keychain bfd, algo keyed-md5, mode loose
 Session up time 00:18:07
 Local diagnostic None, remote diagnostic NbrSignal
 Remote state Up, version 1
 Replicated 
 Min async interval 0.600, min slow interval 1.000
 Adaptive async TX interval 0.600, RX interval 0.600
 Local min TX interval 0.600, minimum RX interval 0.600, multiplier 10
 Remote min TX interval 0.800, min RX interval 0.800, multiplier 3
 Local discriminator 2, remote discriminator 3
 Echo mode disabled/inactive
Authentication enabled/active, keychain bfd, algo keyed-md5, mode loose

1 sessions, 1 clients
Cumulative transmit rate 1.2 pps, cumulative receive rate 1.2 pps

show bfd session summary

user@host> show bfd session summary
2 sessions, 2 clients
Cumulative transmit rate 10.0 pps, cumulative receive rate 10.0 pps

show bfd session subscriber

user@host> show bfd session subscriber
      Detect  Transmit
Address   State  Interface  Time  Interval  Multiplier
1.0.0.2   Up   ae0.0  90.000  30.000   3
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1.0.0.6   Up  ae0.1  90.000  30.000  3
1.0.0.10 Up  ae0.2  90.000 30.000   3
1.0.0.14 Up  ae0.3  90.000  30.000   3
1.0.0.18 Up   ae0.4  90.000  30.000   3

20 sessions, 20 clients

show bfd session subscriber address

user@host> show bfd session subscriber address 1.0.0.2
     Detect  Transmit
Address  State  Interface Time  Interval  Multiplier
1.0.0.2  Up   ae0.0  90.000  30.000   3

1 sessions, 1 clients
Cumulative transmit rate 5.0 pps, cumulative receive rate 5.0 pps

show bfd session subscriber extensive

user@host> show bfd session subscriber extensive
     Detect   Transmit
Address  State  Interface Time   Interval  Multiplier
1.0.0.2  Up   ae0.0  90.000   30.000   3

Client DHCP, TX interval 30.000, RX interval 30.000
Session up time 09:11:50
Local diagnostic None, remote diagnostic NbrSignal
Remote state Up, version 1
Replicated
Min async interval 30.000, min slow interval 30.000
Adaptive async TX interval 30.000, RX interval 30.000
Local min TX interval 30.000, minimum RX interval 30.000, multiplier 3
Remote min TX interval 30.000, min RX interval 30.000, multiplier 3
Local discriminator 20, remote discriminator 16
Echo mode disabled/inactive
Remote is control-plane independent
Session ID: 0x1

     Detect   Transmit
Address  State  Interface  Time   Interval  Multiplier
1.0.0.6  Up   ae0.1  90.000   30.000   3

Client DHCP, TX interval 30.000, RX interval 30.000
Session up time 09:11:50
Local diagnostic None, remote diagnostic NbrSignal
Remote state Up, version 1
Replicated
Min async interval 30.000, min slow interval 30.000
Adaptive async TX interval 30.000, RX interval 30.000
Local min TX interval 30.000, minimum RX interval 30.000, multiplier 3
Remote min TX interval 30.000, min RX interval 30.000, multiplier 3
Local discriminator 21, remote discriminator 17
Echo mode disabled/inactive
Remote is control-plane independent
Session ID: 0x2

show bfd session subscriber discriminator extensive

user@host> show bfd session subscriber discriminator 20 extensive
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     Detect   Transmit
Address  State  Interface  Time   Interval  Multiplier
1.0.0.2  Up   ae0.0  90.000   30.000   3

Client DHCP, TX interval 30.000, RX interval 30.000
Session up time 09:11:50
Local diagnostic None, remote diagnostic NbrSignal
Remote state Up, version 1
Replicated
Min async interval 30.000, min slow interval 30.000
Adaptive async TX interval 30.000, RX interval 30.000
Local min TX interval 30.000, minimum RX interval 30.000, multiplier 3
Remote min TX interval 30.000, min RX interval 30.000, multiplier 3
Local discriminator 20, remote discriminator 16
Echo mode disabled/inactive
Remote is control-plane independent
Session ID: 0x1

1 sessions, 1 clients
Cumulative transmit rate 5.0 pps, cumulative receive rate 5.0 pps
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show isis adjacency

List of Syntax Syntax on page 562

Syntax (EX Series Switches and QFX Series) on page 562

Syntax show isis adjacency
<system-id>
<brief | detail | extensive>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis adjacency
<system-id>
<brief | detail | extensive>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display information about IS-IS neighbors.

Options none—Display standard information about IS-IS neighbors for all routing instances.

system id—(Optional) Display information about IS-IS neighbors for the specified
intermediate system.

brief | detail | extensive—(Optional)Display standard informationabout IS-IS neighbors
with the specified level of output.

instance instance-name—(Optional) Display information about IS-IS neighbors for the
specified routing instance.

logical-system(all | logical-system-name)—(Optional)Display informationabout IS-IS
neighbors for all logical systems or for a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear isis adjacency on page 527•

List of Sample Output show isis adjacency on page 565
show isis adjacency brief on page 565
show isis adjacency detail on page 566
show isis adjacency extensive on page 566
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Output Fields Table 11 on page 563 describes the output fields for the show isis adjacency command.

Output fields are listed in the approximate order in which they appear.

Table 11: show isis adjacency Output Fields

Level of OutputField DescriptionField Name

All levelsInterface through which the neighbor is reachable.Interface

briefSystem identifier (sysid), displayed as a name, if possible.System

All levelsLevel:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

Anexclamationpoint (!)preceding the levelnumber indicates that theadjacency
is missing an IP address.

L or Level

All levelsState of the adjacency: Up, Down, New,One-way, Initializing, or Rejected.State

briefRemaining hold time of the adjacency.Hold (secs)

briefSubnetwork point of attachment (MAC address of the next hop).SNPA

detailHow long until the adjacency expires, in seconds.Expires in

detail extensivePriority to become the designated intermediate system.Priority

detailCount of adjacency status changes from Up to Down or from Down to Up.Up/Down
transitions

detailTime of the last Up/Down transition.Last transition

detailBit mask of levels on this interface: 1=Level 1 router; 2=Level 2 router; 3=both
Level 1 and Level 2 router.

Circuit type

detail extensiveProtocols supported by this neighbor.Speaks

detail extensiveMAC address of the interface.MAC address

detail extensiveSupported topologies.Topologies

detail extensiveWhether a neighbor is capable of graceful restart: Yes or No.Restart capable

detail extensiveThis routing device has signaled to advertise this interface to its neighbors in
their link-state PDUs.

Adjacency
advertisement:
Advertise

detail extensiveThis neighbor has signaled not to advertise the interface in the routing device's
outbound link-state PDUs.

Adjacency
advertisement:
Suppress

563Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



Table 11: show isis adjacency Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveIP address of this neighbor.IP addresses

detail extensiveIPv6 address of the neighbor.IPV6 Address

detail extensiveLevel 1 IPv4 node-SID of the adjacent neighbor.Level 1 IPv4
Adj-SID

Level 1 IPv6 node-SID of the adjacent neighbor.Level 1 IPv6
Adj-SID

detail extensiveLevel 2 IPv4 node-SID of the adjacent neighbor.Level 2 IPv4
Adj-SID

detail extensiveLevel 2 IPv6 node-SID of the adjacent neighbor.Level 2 IPv6
Adj-SID
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Table 11: show isis adjacency Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveList of recent transitions, including:

• When—Time at which an IS-IS adjacency transition occurred.

• State—Current state of the IS-IS adjacency (up, down, or rejected).

• Up—Adjacency is up and operational.

• Down—Adjacency is down and not available.

• Rejected—Adjacency has been rejected.

• Event—Type of transition that occurred.

• Seenself—Possible routing loop has been detected.

• Interface down—IS-IS interface has gone down and is no longer available.

• Error—Adjacency error.

• Down reason—Reason that an IS-IS adjacency is down:

• 3-Way Handshake Failed—Connection establishment failed.

• Address Mismatch—Address mismatch caused link failure.

• Aged Out—Link expired.

• ISO AreaMismatch—IS-IS areamismatch caused link failure.

• Bad Hello—Unacceptable hello message caused link failure.

• BFD Session Down—Bidirectional failure detection caused link failure.

• Interface Disabled—IS-IS interface is disabled.

• Interface Down—IS-IS interface is unavailable.

• Interface Level Disabled—IS-IS level is disabled.

• Level Changed—IS-IS level has changed on the adjacency.

• Level Mismatch—Levels on adjacency are not compatible.

• MPLS LSP Down—Label-switched path (LSP) is unavailable.

• MTTopology Changed—IS-IS topology has changed.

• MTTopologyMismatch—IS-IS topology is mismatched.

• Remote System ID Changed—Adjacency peer system ID changed.

• Protocol Shutdown—IS-IS protocol is disabled.

• CLI Command—Adjacency brought down by user.

• Unknown—Unknown.

Transition log

Sample Output

show isis adjacency

user@host> show isis adjacency
Interface             System         L State        Hold (secs) SNPA
at-2/3/0.0            ranier         3  Up                   23

show isis adjacency brief

The output for the show isis adjacency brief command is identical to that for the show

isis adjacency command. For sample output, see show isis adjacency on page 565.
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show isis adjacency detail

user@host> show isis adjacency detail
ranier
  Interface: at-2/3/0.0, Level: 3, State: Up, Expires in 21 secs
  Priority: 0, Up/Down transitions: 1, Last transition: 00:01:09 ago
  Circuit type: 3, Speaks: IP, IPv6
  Topologies: Unicast, IPV6-Unicast  Restart capable: Yes, Adjacency advertisement:
 Advertise
  LAN id: pro-bng3-c-F.02, IP addresses: 11.1.1.2
  IPv6 addresses: fe80::2a0:a514:0:4745
  Level 1 IPv4 Adj-SID: 299808, IPv6 Adj-SID: 299824

show isis adjacency extensive

user@host> show isis adjacency extensive
ranier
  Interface: at-2/3/0.0, Level: 3, State: Up, Expires in 22 secs
  Priority: 0, Up/Down transitions: 1, Last transition: 00:01:16 ago
  Circuit type: 3, Speaks: IP, IPv6

  Topologies: Unicast, IPV6-Unicast
  Restart capable: Yes, Adjacency advertisement: Advertise
  IP addresses: 11.1.1.2
  IPv6 addresses: fe80::2a0:a514:0:3e45
  Level 1 IPv4 Adj-SID: 300112, IPv6 Adj-SID: 300304
  Level 2 IPv4 Adj-SID: 300320, IPv6 Adj-SID: 300336
  Transition log:
  When                  State        Event           Down reason
  Thu Mar 26 06:13:18   Up           Seenself  
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show isis adjacency holddown

Syntax show isis adjacency holddown
<level>
<brief | detail | extensive>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 16.1 for the MX Series and PTX Series.

Description Display holddown status and time when IS-IS adjacencies are being formed. Adjacency

holddown process takes place on an IS-IS level basis. When adjacency holdown is

enabled, IS-IS adjacencies are formed sequentially. There is a holddown time between

each adjacency and the process is completed when all IS-IS adjacencies are formed.

This holddown timemight cause network instability.

This command is useful to verify whether the adjacency holddown is enabled and

facilitates troubleshooting when there are adjacency issues due to IS-IS adjacency

holddown .

Options none—Display standard overview information about IS-IS adjacency holddown for all

routing instances.

brief |detail | extensive—(Optional)Display standard informationabout IS-ISadjacency
holddown with the specified level of output.

instance instance-name—(Optional) Display IS-IS adjacency holddown information for
the specified routing instance.

level—(Optional) Display information about IS-IS neighbors for the specified IS-IS level.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

show isis adjacency on page 562•

List of Sample Output show isis adjacency holddown on page 568
show isis adjacency holddown extensive on page 568
show isis adjacency holddown detail on page 569
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Output Fields

Field DescriptionField

IS-IS level:

• 1—Level 1 information

• 2—Level 2 information

Level

IS-IS Adjacency holddown status:

• active—IS-IS adjacency holddown is in process.

• inactive—IS-IS adjacency holddown process is completed.

• disabled—IS-IS adjacency holddown is disabled.

status

The time stamp for the IS-IS adjacency holddown.when

• seenself—IS-IS has changed the IS-IS adjacency holddown status.

• status change—IS-IS adjacency holddown status has changed.

Event

The reason for change in the IS-IS adjacency holddown state.reason

Sample Output

show isis adjacency holddown

user@host> show isis adjacency holddown
Level           status
1               active  
2               active  

show isis adjacency holddown extensive

user@host> show isis adjacency holddown extensive
Level: 1
  Adjacency holddown is active, Adjacency holddown reset is not completed
  Holddown process has not started, Network might not be stable
  Holddown Started 0 secs ago
  First adjacency up since 0 secs
  Total adjacency up count: 0
  Transition log:
  When                  State        Event           reason
  Mon Jun 22 05:35:03   Active       Seenself        
  Tue Jun 23 02:13:30   Active       Seenself        
  Tue Jun 23 02:14:40   Inactive     Status change   holddown complete
  Tue Jun 23 02:15:52   Active       Seenself        

Level: 2
  Adjacency holddown is active, Adjacency holddown reset is not completed
  Holddown process has not started, Network might not be stable
  Holddown Started 0 secs ago
  First adjacency up since 0 secs
  Total adjacency up count: 0
  Transition log:
  When                  State        Event           reason
  Mon Jun 22 05:35:03   Active       Seenself        
  Tue Jun 23 02:13:30   Active       Seenself        
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  Tue Jun 23 02:14:40   Inactive     Status change   holddown complete
  Tue Jun 23 02:15:52   Active       Seenself       

show isis adjacency holddown detail

user@host> show isis adjacency holddown detail
 Level: 1
  Adjacency holddown is active, Adjacency holddown reset is not completed
  Holddown process has not started, Network might not be stable
  Holddown Started 0 secs ago
  First adjacency up since 0 secs
  Total adjacency up count: 0

Level: 2
  Adjacency holddown is active, Adjacency holddown reset is not completed
  Holddown process has not started, Network might not be stable
  Holddown Started 0 secs ago
  First adjacency up since 0 secs
  Total adjacency up count: 0
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show isis authentication

List of Syntax Syntax on page 570

Syntax (EX Series Switches and QFX Series) on page 570

Syntax show isis authentication
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis authentication
<instance instance-name>

Release Information Command introduced in Junos OS Release 7.5.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Support for hitless authentication key rollover introduced in Junos OS Release 11.2.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display information about Intermediate System-to-Intermediate System (IS-IS)

authentication.

Options none—Display information about IS-IS authentication.

instance instance-name—(Optional)Display IS-ISauthentication for thespecified routing
instance.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

show security keychain on page 826•

List of Sample Output show isis authentication on page 571
show isis authentication (With Hitless Authentication Key Rollover
Configured) on page 571

Output Fields Table 12onpage570describes theoutput fields for theshowisisauthentication command.

Output fields are listed in the approximate order in which they appear.

Table 12: show isis authentication Output Fields

Field DescriptionField Name

Interface name.Interface
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Table 12: show isis authentication Output Fields (continued)

Field DescriptionField Name

IS-IS level.Level

IS-IS Hello (IIH) packet authentication type.

Displays thenameof theactive keychain if hitless authentication key rollover
is configured.

IIH Auth

Complete sequence number authentication type.CSNAuth

Partial sequence number authentication type.PSNAuth

Layer 1 link-state PDU authentication type.L1 LSP
Authentication

Layer 2 link-state PDU authentication type.L2 LSP
Authentication

Sample Output

show isis authentication

user@host> show isis authentication
Interface             Level IIH Auth  CSN Auth  PSN Auth
at-2/3/0.0            1     Simple    Simple    Simple
                      2     MD5       MD5       MD5

L1 LSP Authentication: Simple
L2 LSP Authentication: MD5

show isis authentication (With Hitless Authentication Key Rollover Configured)

user@host> show isis authentication
Interface             Level IIH Auth  CSN Auth  PSN Auth
so-0/1/3.0            2     hakrhello MD5       MD5     

L2 LSP Authentication: MD5
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show isis backup coverage

Syntax show isis backup coverage
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis backup coverage
<instance instance-name>

Release Information Command introduced in Junos OS Release 9.5.

Command introduced in Junos OS Release 9.5 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display information about the level of backup coverage available.

Options none—Display information about the level of backup coverage available for all the nodes
and prefixes in the network.

instance instance-name—(Optional) Display information about the level of backup
coverage for a specific IS-IS routing instance.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

Understanding Loop-Free Alternate Routes for IS-IS on page 177•

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

• show isis backup label-switched-path on page 574

List of Sample Output show isis backup coverage on page 573

Output Fields Table 13 on page 572 lists the output fields for the show isis backup coverage command.

Output fields are listed in the approximate order in which they appear.

Table 13: show isis backup coverage Output Fields

Field DescriptionField Name

Type of topology or address family: IPV4 Unicast or IPV6 Unicast.Topology
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Table 13: show isis backup coverage Output Fields (continued)

Field DescriptionField Name

IS-IS level:

• 1—Level 1

• 2—Level 2

Level

By topology, the percentage of all routes configured on the node that
are protected through backup coverage.

Node

Percentage of IPv4 unicast routes that are protected through backup
coverage.

IPv4

Percentage of IPv6 unicast routes that are protected through backup
coverage.

IPv6

Percentage of Connectionless Network Service (CLNS) routes that are
protected through backup coverage.

CLNS

Sample Output

show isis backup coverage

user@host> show isis backup coverage
Backup Coverage:
    Topology        Level   Node    IPv4    IPv6    CLNS
    IPV4 Unicast        2  28.57%  22.22%   0.00%   0.00%
    IPV6 Unicast        2   0.00%   0.00%   0.00%   0.00%
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show isis backup label-switched-path

Syntax show isis backup label-switched-path
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis backup label-switched-path

Release Information Command introduced in Junos OS Release 9.5.

Command introduced in Junos OS Release 9.5 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display information about MPLS label-switched-paths (LSPs) designated as backup

routes for IS-IS routes.

Options none—Display information about MPLS LSPs designated as backup routes for IS-IS
routes.

logical-system (all | logical-system-name—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

Understanding Loop-Free Alternate Routes for IS-IS on page 177•

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

• show isis backup coverage on page 572

List of Sample Output show isis backup label-switched-path on page 575

Output Fields Table 14 on page 574 lists the output fields for the show isis backup label-switched-path

command. Output fields are listed in the approximate order in which they appear.

Table 14: show isis backup label-switched-path Output Fields

Field DescriptionField Name

List of MPLS LSPs designated as backup paths for IS-IS routes.BackupMPLS LSPs

IP address of the egress routing device for the LSP.Egress
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Table 14: show isis backup label-switched-path Output Fields (continued)

Field DescriptionField Name

State of the LSP:

• Up—The routing device can detect RSVP hello messages from the neighbor.

• Down—The routing device has received one of the following indications:

• Communication failure from the neighbor.

• Communication from IGP that the neighbor is unavailable.

• Change in the sequence numbers in the RSVP hello messages sent by the neighbor.

• Deleted—LSP is no longer available as a backup path.

Status

Timeelapsedsince theneighbor statechangedeither fromup todownor fromdowntoup.The format
is hh:mm:ss.

Last change

Configured traffic engineering metric.TE-metric

Configuredmetric.Metric

Sample Output

show isis backup label-switched-path

user@host> show isis backup label-switched-path
 Backup MPLS LSPs:
 f-to-g, Egress: 192.168.1.4, Status: up, Last change: 06:12:03
    TE-metric: 9, Metric: 0
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show backup-selection

Syntax show backup-selection
<instance instance-name>
<interface interface-name>
<logical-system logical-system-name>
<prefix prefix>

Release Information Command introduced in Junos OS Release 14.1.

Description Display the configured policies for each destination (IPv4 and IPv6) and a primary

next-hop interface.

Options instance instance-name—(Optional) Display configured policy for the routing instance.

interface interface-name—(Optional) Display configured policy for the interface.

logical-system logical-system-name—(Optional)Displayconfiguredpolicy foraparticular
logical system or for all logical systems.

prefix prefix—(Optional) Display configured policy for the destination.

Required Privilege
Level

view

List of Sample Output show backup-selection on page 578
show backup-selection instance instance-name on page 578
show backup-selection interface interface-name on page 579
show backup-selection logical-system all on page 579
show backup-selection logical-system logical-system-name on page 581
show backup-selection prefix prefix on page 582

Output Fields Table 15onpage576describes theoutput fields for theshowbackup-selectioncommand.
Output fields are listed in the approximate order in which they appear.

Table 15: show backup-selection Output Fields

Field DescriptionField Name

Destination prefix .Prefix

Primary interface to reach the destination.

• all — All the interfaces on the router which requires backup path.

• <interface-name>— Specific primary interface in the backup path.

Interface

Specifies the administrative groups to be excluded. The backup path is not selected as the
loop free alternative or backup next hop if any of the links in the path have any one of the listed
administrative groups.

admin-group exclude
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Table 15: show backup-selection Output Fields (continued)

Field DescriptionField Name

Requires each link in the backup path to have all the listed administrative groups in order to
accept the path.

admin-group include-all

Requires each link in the backup path to have at least one of the listed administrative groups
in order to select the path.

admin-group include-any

Defines an ordered set of administrative groups that specifies the preference of the backup
path. The leftmost element in the set is given the highest preference.

admin-group preference

Specifies the list of nodes to be excluded. The backup path that has a router from the list is
not selected as the loop free alternative or backup next hop.

nodes excluded

Defines an ordered set of nodes to be preferred. The backup path having the leftmost node
is selected.

nodes preference

Specifies the backup selection to exclude the set of route tags in the backup path selection.node-tags excluded

Specifies the set of route tags in descending order of preference.node-tags preference

Specifies the required protection type of the backup path.

• node — Selects a backup path that provides node protection.

• link — Selects the backup path that provides link protection.

• node-link—Allowseither nodeor linkprotectionLFAwherenode-protectionLFA ispreferred
over link-protection LFA.

protection-type

Selects the backup path that is a downstream path to the destination.downstream paths only

Evaluates common srlgs between the primary link and each link in the backup path.

• strict — Rejects the backup path that has common srlgs between the primary link and any
link in the backup path.

• loose — Allows the backup path that has common srlgs between the primary link and any
link in thebackuppath. Thebackuppathwith the fewer numberof srlg collisions is preferred.

srlg

Uses backup next hop only if the bandwidth is greater than or equal to the primary next hop.B/W>= primary

Metric to one-hop node or remote router such as an RSVP backup label switched path (LSP)
tail-end router.

root-metric

Metric from one-hop node or remote router such as an RSVP backup label switched path
(LSP) tail-end router to the final destination.

dest-metric

Defines the evaluation order of the metric (root and dest metrics) results.metric evaluation order

Defines the evaluation order of the backup policy.policy evaluation order
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Sample Output

show backup-selection

user@host> show backup-selection

Prefix: 0.0.0.0/0
  Interface: all
    Admin-group exclude: c6
    Admin-group include-all: c1 c2
    Admin-group include-any: c3 c4
    Admin-group preference: c8
    Nodes excluded: 100.0.7.2
    Node preference: 100.2.6.2
    Node-tags excluded: 1004
    Node-tag preference: 1007
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Strict, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Root-metric, Dest-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Node-Tag, Metric
  Interface: ge-1/2/5.0
    Admin-group include-all: c1
    Admin-group include-any: c2
    Admin-group preference: c4
    Nodes excluded: 10.218.32.0
    Node preference: 10.92.8.0
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Strict, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Root-metric, Dest-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection
Prefix: 10.150.0.0/16
  Interface: all
    Admin-group include-all: c1
    Admin-group include-any: c2
    Admin-group preference: c5
    Nodes excluded: 10.218.32.0
    Node preference: 10.92.8.0
    Node-tags excluded: 1004
    Node-tag preference: 1007
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth
Prefix: ::/0
  Interface: all
    Admin-group exclude: c2
    Admin-group include-all: c1 c3
    Admin-group include-any: c4 c5
    Admin-group preference: c6
    Node preference: 100.0.1.2
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth

show backup-selection instance instance-name

user@host> show backup-selection instance r
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Prefix: 0.0.0.0/0
  Interface: all
    Admin-group include-any: c4
    Admin-group preference: c6 c0
    Nodes excluded: 100.0.4.2
    Node preference: 100.4.5.1
    Node-tags excluded: 1007
    Node-tag preference: 1004
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth

show backup-selection interface interface-name

user@host> show backup-selection interface ge-1/2/5.0

Prefix: 0.0.0.0/0
  Interface: ge-1/2/5.0
    Admin-group include-all: c1
    Admin-group include-any: c2
    Admin-group preference: c4
    Nodes excluded: 10.218.32.0
    Node preference: 10.92.8.0
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Strict, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Root-metric, Dest-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection
Prefix: 10.150.0.0/16
Prefix: ::/0

show backup-selection logical-system all

user@host> show backup-selection logical-system all

logical-system: R0
Prefix: 0.0.0.0/0
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Disabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Root-metric, Dest-metric
-----

logical-system: R5
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 0.0.0.0/0
  Interface: all
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
-----

logical-system: R1
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 0.0.0.0/0
  Interface: all
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
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Primary: Disabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
-----

logical-system: R4
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 0.0.0.0/0
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Loose, B/w >= 
Primary: Disabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
-----

logical-system: R3
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth
Prefix: 0.0.0.0/0
  Interface: all
    Admin-group include-all: c1
    Admin-group include-any: c2
    Admin-group preference: c3
    Node preference: 10.255.102.178
    Node-tag preference: 1004
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth
Prefix: 100.0.1.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 100.0.7.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Disabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
-----

logical-system: R7
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 0.0.0.0/0                       
  Interface: all                        
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Strict, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
-----                                   

logical-system: R2                      
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 0.0.0.0/0                       
  Interface: all                        
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Strict, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
-----                                   
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logical-system: R6                      
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 0.0.0.0/0                       
  Interface: all                        
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
-----                                   

logical-system: default                 
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag

show backup-selection logical-system logical-system-name

user@host> show backup-selection logical-systemR3

Prefix: 100.0.1.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 100.0.7.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Disabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag

Prefix: 0.0.0.0/0
  Interface: all
    Admin-group include-all: c1
    Admin-group include-any: c2
    Admin-group preference: c3
    Node preference: 10.255.102.178
    Node-tag preference: 1004
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth
Prefix: 100.0.1.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
Prefix: 100.0.7.0/24
  Interface: all
    Protection Type: Link, Downstream Paths Only: Disabled, SRLG: Strict, B/w >=
 Primary: Disabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth, Protection, Node, 
Metric, Node-Tag
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show backup-selection prefix prefix

user@host> show backup-selection prefix 10.150.0.0

Prefix: 10.150.0.0/16
  Interface: all
    Admin-group include-all: c1
    Admin-group include-any: c2
    Admin-group preference: c5
    Nodes excluded: 10.218.32.0
    Node preference: 10.92.8.0
    Node-tags excluded: 1004
    Node-tag preference: 1007
    Protection Type: Link, Downstream Paths Only: Enabled, SRLG: Loose, B/w >= 
Primary: Enabled, Root-metric: lowest, Dest-metric: lowest
    Metric Evaluation Order: Dest-metric, Root-metric
    Policy Evaluation Order: Admin-group, SRLG, Bandwidth
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show isis backup spf results

Syntax show isis backup spf results
<instance instance-name>
<level (1 | 2)>
<logical-system (all | logical-system-name)>
<no-coverage>
<topology (ipv4-unicast | ipv6-multicast | ipv6-unicast | unicast)>

Syntax (EX Series
Switches)

show isis backup spf results
<instance instance-name>
<level (1 | 2)>
<no-coverage>
<topology (ipv4-unicast | unicast)>

Release Information Command introduced in Junos OS Release 9.5.

Description Display information about IS-IS shortest-path-first (SPF) calculations for backup paths.

Options none—Display information about IS-IS SPF calculations for all backup paths for all
destination nodes.

instance instance-name—(Optional) Display SPF calculations for backup paths for the
specified routing instance.

level (1 | 2)—(Optional) Display SPF calculations for the backup paths for the specified
IS-IS level.

logical-system logical-system-name—(Optional)DisplaySPFcalculations for thebackup
paths for all logical systems or on a particular logical system.

no-coverage—(Optional)DisplaySPFcalculations only for destinations that donot have
backup coverage.

topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)—(Optional)Display
SPF calculations for backup paths for the specified topology only.

Required Privilege
Level

view

Related
Documentation

Example: Configuring Link and Node Protection for IS-IS Routes•

• show isis backup coverage on page 572

• Understanding Loop-Free Alternate Routes for IS-IS on page 177

• Example:ConfiguringNode-LinkProtection for IS-ISRoutes inaLayer3VPNonpage 181

List of Sample Output show isis backup spf results on page 584

583Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



show isis backup spf results no-coverage on page 585

Output Fields Table 16 onpage584 lists the output fields for the show isisbackupspf results command.

Output fields are listed in the approximate order in which they appear.

Table 16: show isis backup spf results Output Fields

Field DescriptionField Name

Name of the destination node.node-name

Address of the destination node.Address

Interface and name of the node of the primary next hop to reach the
destination.

Primary next-hop

Name of the next-hop neighbor.Root

Metric to the node.Metric

Indicates that the next-hop neighbor has beendesignated as a backup
path to the destination node.

Eligible

Name of the interface of the backup next hop.Backup next-hop

Subnetwork point of attachment (MAC address of the next hop).SNPA

Nameof theMPLS label-switched path (LSP) designated as a backup
path.

LSP

Indicates that thenext-hopneighbor cannot functionasabackuppath
to the destination.

Not eligible

Describes why the next-hop neighbor is designated as Not eligible as
a backup path.

Reason

Sample Output

show isis backup spf results

user@host> show isis backup spf results

IS-IS level 1 SPF results:
  0 nodes

 IS-IS level 2 SPF results:
banff.00
  Primary next-hop: so-6/0/0.0, IPV4, olympic
  Primary next-hop: ae0.0, IPV4, camaro, SNPA:  0:90:69:f:67:f0
  Primary next-hop: so-6/0/0.0, IPV6, olympic
  Primary next-hop: ae0.0, IPV6, camaro, SNPA:  0:90:69:f:67:f0
    Root: camaro, Root Metric: 10, Metric: 10
      Not eligible, Reason: Primary next-hop multipath 
    Root: olympic, Root Metric: 10, Metric: 10
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      Not eligible, Reason: Primary next-hop multipath 
    Root: glacier, Root Metric: 10, Metric: 25
      Not eligible, Reason: Primary next-hop multipath 
crater.00
  Primary next-hop: so-6/0/0.0, IPV4, olympic
  Primary next-hop: so-6/0/0.0, IPV6, olympic
    Root: olympic, Root Metric: 10, Metric: 10
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: glacier, Root Metric: 10, Metric: 15
      Eligible, Backup next-hop: as0.0, IPV4, glacier
      Eligible, Backup next-hop: as0.0, IPV6, glacier
    Root: camaro, Root Metric: 10, Metric: 20
      Not eligible, Reason: Interface is already covered 
olympic.00
  Primary next-hop: so-6/0/0.0, IPV4, olympic
  Primary next-hop: so-6/0/0.0, IPV6, olympic
    Root: olympic, Root Metric: 10, Metric: 0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: camaro, Root Metric: 10, Metric: 20
      track-item: olympic.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
    Root: glacier, Root Metric: 10, Metric: 20
      track-item: olympic.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
camaro.00
  Primary next-hop: ae0.0, IPV4, camaro, SNPA:  0:90:69:f:67:f0
  Primary next-hop: ae0.0, IPV6, camaro, SNPA:  0:90:69:f:67:f0
    Root: camaro, Root Metric: 10, Metric: 0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: glacier, Root Metric: 10, Metric: 20
      track-item: camaro.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
    Root: olympic, Root Metric: 10, Metric: 20
      track-item: camaro.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
glacier.00
  Primary next-hop: as0.0, IPV4, glacier
  Primary next-hop: as0.0, IPV6, glacier
    Root: glacier, Root Metric: 10, Metric: 0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: camaro, Root Metric: 10, Metric: 20
      track-item: glacier.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
    Root: olympic, Root Metric: 10, Metric: 20
      track-item: glacier.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
  5 nodes

show isis backup spf results no-coverage

user@host> show isis backup spf results no-coverage
IS-IS level 1 SPF results:
pro-bng3-k.00
  Primary next-hop: fe-1/3/3.0, IPV4, pro-bng3-k, SNPA:  b0:c6:9a:2c:f0:de
  Primary next-hop: fe-1/3/3.0, IPV6, pro-bng3-k, SNPA:  b0:c6:9a:2c:f0:de
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    Root: pro-bng3-k, Root Metric: 10, Metric: 0, Root Preference: 0x0
    Root: pro-bng3-i, Root Metric: 10, Metric: 20, Root Preference: 0x0
      track-item: pro-bng3-k.00-00
      track-item: pro-bng3-j.00-00
pro-bng3-i.00
  Primary next-hop: fe-0/1/2.0, IPV4, pro-bng3-i, SNPA:  b0:c6:9a:2a:f4:21
  Primary next-hop: fe-0/1/2.0, IPV6, pro-bng3-i, SNPA:  b0:c6:9a:2a:f4:21
    Root: pro-bng3-i, Root Metric: 10, Metric: 0, Root Preference: 0x0
    Root: pro-bng3-k, Root Metric: 10, Metric: 20, Root Preference: 0x0
      track-item: pro-bng3-j.00-00
      track-item: pro-bng3-i.00-00
   2 nodes                               

 IS-IS level 2 SPF results:
olympic.00
  Primary next-hop: so-6/0/0.0, IPV4, olympic
  Primary next-hop: so-6/0/0.0, IPV6, olympic
    Root: olympic, Root Metric: 10, Metric: 0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: camaro, Root Metric: 10, Metric: 20
      track-item: olympic.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
    Root: glacier, Root Metric: 10, Metric: 20
      track-item: olympic.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
camaro.00
  Primary next-hop: ae0.0, IPV4, camaro, SNPA:  0:90:69:f:67:f0
  Primary next-hop: ae0.0, IPV6, camaro, SNPA:  0:90:69:f:67:f0
    Root: camaro, Root Metric: 10, Metric: 0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: glacier, Root Metric: 10, Metric: 20
      track-item: camaro.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
    Root: olympic, Root Metric: 10, Metric: 20
      track-item: camaro.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
glacier.00
  Primary next-hop: as0.0, IPV4, glacier
  Primary next-hop: as0.0, IPV6, glacier
    Root: glacier, Root Metric: 10, Metric: 0
      Not eligible, Reason: Primary next-hop link fate sharing 
    Root: camaro, Root Metric: 10, Metric: 20
      track-item: glacier.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
    Root: olympic, Root Metric: 10, Metric: 20
      track-item: glacier.00-00
      track-item: kobuk.00-00
      Not eligible, Reason: Path loops 
  3 nodes
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show isis context-identifier

Syntax show isis context-identifier
<brief | detail | extensive>
<identifier name>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 10.4.

Description Display IS-IS context identifier information.

Options brief | detail | extensive—(Optional) Display the specified level of output.

identifier name—(Optional) Display information about the specified context identifier.

instance instance-name—(Optional) Display entries for the specified routing instance.

logical-system (all | logical-system-name)—(Optional) Display the context identifier
information for all logical systems or for a particular logical system.

Required Privilege
Level

View

Output Fields Table 17 on page 587 lists the output fields for the show isis context-identifier command.

Output fields are listed in the approximate order in which they appear.

Table 17: show isis context-identifier Output Fields

Level of OutputField DescriptionField Name

detailIPv4 address that defines a protection pair. The context is manually
configured on both primary and protector PEs.

Context

detailProtocol that requires the context.Owner

detailRole of the PE, which is either primary or protector.Role

detailName of the primary PE.Primary

detailAdvertised interior gateway protocol (IGP) metric.Metric

Sample Output

user@host> show isis context-identifier detail

IS-IS context database:
Context                Owner     Role       Primary      Metric
2.2.4.3               MPLS      Primary    pro3-e        1      
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  Advertiser pro3-e, Router ID 10.255.245.198, Metric 1, Level 1
  Advertiser pro3-e, Router ID 10.255.245.198, Metric 1, Level 2
  Advertiser pro3-c, Router ID 10.255.245.196, Metric 11, Level 2
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show isis database

List of Syntax Syntax on page 589

Syntax (EX Series Switches and QFX Series) on page 589

Syntax show isis database
<system-id>
<brief | detail | extensive>
<instance instance-name>
<level (1 | 2)>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis database
<system-id>
<brief | detail | extensive>
<level (1 | 2)>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Command introduced in Junos OS Release 15.1X53-D30 for the QFX10002 switch.

Description Display the entries in the IntermediateSystem-to-IntermediateSystem(IS-IS) link-state

database, which contains data about PDU packets.

Options none—Display standard informationabout IS-IS link-statedatabaseentries for all routing
instances.

system id—(Optional) Display IS-IS link-state database entries for the specified
intermediate system.

brief | detail | extensive—(Optional) Display the specified level of output.

instance instance-name—(Optional) Display IS-IS link-state database entries for the
specified routing instance.

level (1 | 2)—(Optional) Display IS-IS link-state database entries for the specified IS-IS
level.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear isis database on page 529•
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List of Sample Output show isis database on page 591
show isis database brief on page 592
show isis database detail on page 592
show isis database extensive on page 593

Output Fields Table 18 on page 590 describes the output fields for the show isis database command.

Output fields are listed in the approximate order inwhich they appear. Fields that contain

internal IS-IS information useful only in troubleshooting obscure problems are not

described in the table. Formoredetails about these fields, contact your customer support

representative.

Table 18: show isis database Output Fields

Level of OutputField DescriptionField Name

All levelsName of the interface on which the link-state PDU has been received; always
IS-IS for this command.

Interface name

All levelsLevel of intermediate system:

• 1—Intermediate systemrouteswithinanarea;when thedestination is outside
an area, it routes toward a Level 2 system.

• 2—Intermediate system routes between areas and toward other ASs.

level

All levelsLink-state PDU identifier.LSP ID

All levelsSequence number of the link-state PDU.Sequence

All levelsChecksum value of the link-state PDU.Checksum

All levelsRemaining lifetime of the link-state PDU, in seconds.Lifetime (secs)

none briefAttributes of the specified database: L1, L2,Overload, or Attached (L1 only).Attributes

none briefTotal number of link-state PDUs in the specified link-state database.# LSPs

detail extensivePrefix advertised by this link-state PDU.IP prefix

detail extensiveIS-IS neighbor of the advertising system.IS neighbor

detail extensiveIPv4 prefix advertised by this link-state PDU.IP prefix

detail extensiveIPv6 prefix advertised by this link-state PDU.V6 prefix

detail extensiveMetric of the prefix or neighbor.Metric

extensive• LSP ID—Link state PDU identifier of the header.

• Length—Header length.

• Allocated Length—Amount of length available for the header.

• Router ID—Address of the local routing device.

• Remaining Lifetime—Remaining lifetime of the link-state PDU, in seconds.

Header
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Table 18: show isis database Output Fields (continued)

Level of OutputField DescriptionField Name

extensive• LSP ID—The identifier for the link-state PDU.

• Length—Packet length.

• Lifetime—Remaining lifetime, in seconds.

• Checksum—The checksum of the link-state PDU.

• Sequence—The sequence number of the link-state PDU. Every time the
link-state PDU is updated, this number increments.

• Attributes—Packet attributes.

• NLPID—Network layer protocol identifier.

• Fixed length—Specifies the set length for the packet.

Packet

extensive• Area Address—Area addresses that the routing device can reach.

• Speaks—Supported routing protocols.

• IP router id—ID of the routing device (usually the IP address).

• IP address—IPv4 address.

• Hostname—Assigned name of the routing device.

• IP prefix—IP prefix of the routing device.

• Metric—IS-IS metric that measures the cost of the adjacency between the
originating routing device and the advertised routing device.

• IP extended prefix—Extended IP prefix of the routing device.

• IS neighbor—Directly attached neighbor’s name andmetric.

• IS extendedneighbor—Directly attached neighbor’s name,metric, IP address,
local interface index, and remote interface index.

The interface indexes enable Junos OS to support unnumbered extensions
for IS-IS, as described in RFC 4205.

• Router Capability—ID of the routing device and flag.

NOTE: Router capability also specifies SPRING capability and SPRING
algorithmwhen segment routing is enabled on the routing device.

TLVs

Sample Output

show isis database

user@host> show isis database
IS-IS level 1 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
kobuk.00-00                      0x3   0x3167     1057 L1 L2
camaro.00-00                     0x5   0x770e     1091 L1 L2
ranier.00-00                     0x4   0xaa95     1091 L1 L2
glacier.00-00                    0x4   0x206f     1089 L1 L2
glacier.02-00                    0x1   0xd141     1089 L1 L2
badlands.00-00                   0x3   0x87a2     1093 L1 L2
  6 LSPs

IS-IS level 2 link-state database:
LSP ID                      Sequence Checksum Lifetime Attributes
kobuk.00-00                      0x6   0x8d6b     1096 L1 L2
camaro.00-00                     0x9   0x877b     1101 L1 L2
ranier.00-00                     0x8   0x855d     1103 L1 L2
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glacier.00-00                    0x7   0xf892     1098 L1 L2
glacier.02-00                    0x1   0xd141     1089 L1 L2
badlands.00-00                   0x6    0x562     1105 L1 L2
  6 LSPs

show isis database brief

The output for the show isis database brief command is identical to that for the show isis

database command. For sample output, see show isis database on page 591.

show isis database detail

user@host> show isis database logical-systemCE3 sisira.00-00 detail

IS-IS level 1 link-state database:

sisira.00-00 Sequence: 0x11, Checksum: 0x10fc, Lifetime: 975 secs
   IS neighbor: hemantha-CE3.02               Metric:       10
   ES neighbor: 0015.0015.0015                Metric:       10 Down
   ES neighbor: 0025.0025.0025                Metric:       10 Down
   ES neighbor: 0030.0030.0030                Metric:       10 Down
   ES neighbor: 0040.0040.0040                Metric:       10 Down
   ES neighbor: sisira                        Metric:        0
   IP prefix: 1.0.0.0/24                      Metric:       10 External Down
   IP prefix: 3.0.0.0/24                      Metric:       10 External Down
   IP prefix: 4.0.0.0/24                      Metric:       10 External Down
   IP prefix: 5.0.0.0/24                      Metric:       10 Internal Up
   IP prefix: 15.15.15.15/32                  Metric:       10 External Down
   IP prefix: 25.25.25.25/32                  Metric:       10 External Down
   IP prefix: 30.30.30.30/32                  Metric:       10 External Down
   IP prefix: 40.40.40.40/32                  Metric:       10 External Down
   IP prefix: 60.60.60.60/32                  Metric:        0 Internal Up

IS-IS level 2 link-state database:

sisira.00-00 Sequence: 0x13, Checksum: 0x69ac, Lifetime: 993 secs
   IS neighbor: hemantha-CE3.02               Metric:       10
   IP prefix: 1.0.0.0/24                      Metric:       10 External Down
   IP prefix: 3.0.0.0/24                      Metric:       10 External Down
   IP prefix: 4.0.0.0/24                      Metric:       10 External Down
   IP prefix: 5.0.0.0/24                      Metric:       10 Internal Up
   IP prefix: 15.15.15.15/32                  Metric:       10 External Down
   IP prefix: 25.25.25.25/32                  Metric:       10 External Down
   IP prefix: 30.30.30.30/32                  Metric:       10 External Down
   IP prefix: 40.40.40.40/32                  Metric:       10 External Down
   IP prefix: 50.50.50.50/32                  Metric:       10 Internal Up
   IP prefix: 60.60.60.60/32                  Metric:        0 Internal Up
   ISO prefix: 60.0006.80ff.f800.0000.0108.0001.0015.0015.0015/152
                                              Metric:       10 External Down
   ISO prefix: 60.0006.80ff.f800.0000.0108.0001.0025.0025.0025/152
                                              Metric:       10 External Down
   ISO prefix: 60.0006.80ff.f800.0000.0108.0001.0030.0030.0030/152
                                              Metric:       10 External Down
   ISO prefix: 60.0006.80ff.f800.0000.0108.0001.0040.0040.0040/152
                                              Metric:       10 External Down
   ISO prefix: 60.0006.80ff.f800.0000.0108.0001.0060.0060.0060/152
                                              Metric:        0 Internal Up
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show isis database extensive

user@host> show isis database extensive

IS-IS level 1 link-state database:

sisira.00-00 Sequence: 0x11, Checksum: 0x10fc, Lifetime: 970 secs
   IS neighbor: hemantha-CE3.02               Metric:       10
     Two-way fragment: hemantha-CE3.02-00, Two-way first fragment: 
hemantha-CE3.02-00
   ES neighbor: 0015.0015.0015                Metric:       10 Down
   ES neighbor: 0025.0025.0025                Metric:       10 Down
   ES neighbor: 0030.0030.0030                Metric:       10 Down
   ES neighbor: 0040.0040.0040                Metric:       10 Down
   ES neighbor: sisira                        Metric:        0
   IP prefix: 1.0.0.0/24                      Metric:       10 External Down
   IP prefix: 3.0.0.0/24                      Metric:       10 External Down
   IP prefix: 4.0.0.0/24                      Metric:       10 External Down
   IP prefix: 5.0.0.0/24                      Metric:       10 Internal Up
   IP prefix: 15.15.15.15/32                  Metric:       10 External Down
   IP prefix: 25.25.25.25/32                  Metric:       10 External Down
   IP prefix: 30.30.30.30/32                  Metric:       10 External Down
   IP prefix: 40.40.40.40/32                  Metric:       10 External Down
   IP prefix: 60.60.60.60/32                  Metric:        0 Internal Up

  Header: LSP ID: sisira.00-00, Length: 336 bytes
    Allocated length: 336 bytes, Router ID: 0.0.0.0
    Remaining lifetime: 970 secs, Level: 1, Interface: 333
    Estimated free bytes: 144, Actual free bytes: 0
    Aging timer expires in: 970 secs
    Protocols: IP, IPv6, CLNS

  Packet: LSP ID: sisira.00-00, Length: 336 bytes, Lifetime : 1198 secs
    Checksum: 0x10fc, Sequence: 0x11, Attributes: 0xb L1 L2 Attached
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 18, Packet version: 1, Max area: 0

  TLVs:
    Area address: 60.0006.80ff.f800.0000.0108.0001 (13)
    Speaks: IP
    Speaks: IPV6
    Speaks: CLNP
    Hostname: sisira
    ES neighbor TLV: Internal, Metric: default 0, Up
      ES: sisira
    IS neighbor: hemantha-CE3.02, Internal, Metric: default 10
    IS extended neighbor: hemantha-CE3.02, Metric: default 10
    ES neighbor TLV: External, Metric: default 10, Down
      ES: 0040.0040.0040
    ES neighbor TLV: External, Metric: default 10, Down
      ES: 0025.0025.0025
    ES neighbor TLV: External, Metric: default 10, Down
      ES: 0015.0015.0015
    ES neighbor TLV: External, Metric: default 10, Down
      ES: 0030.0030.0030
    IP external prefix: 3.0.0.0/24, Internal, Metric: default 10, Down
    IP external prefix: 40.40.40.40/32, Internal, Metric: default 10, Down
    IP external prefix: 4.0.0.0/24, Internal, Metric: default 10, Down
    IP external prefix: 25.25.25.25/32, Internal, Metric: default 10, Down
    IP external prefix: 15.15.15.15/32, Internal, Metric: default 10, Down
    IP external prefix: 1.0.0.0/24, Internal, Metric: default 10, Down
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    IP external prefix: 30.30.30.30/32, Internal, Metric: default 10, Down
    IP extended prefix: 3.0.0.0/24 metric 10 down
    IP extended prefix: 40.40.40.40/32 metric 10 down
    IP extended prefix: 4.0.0.0/24 metric 10 down
    IP extended prefix: 25.25.25.25/32 metric 10 down
    IP extended prefix: 15.15.15.15/32 metric 10 down
    IP extended prefix: 1.0.0.0/24 metric 10 down
    IP extended prefix: 30.30.30.30/32 metric 10 down
    IP prefix: 60.60.60.60/32, Internal, Metric: default 0, Up
    IP prefix: 5.0.0.0/24, Internal, Metric: default 10, Up
    IP extended prefix: 60.60.60.60/32 metric 0 up
    IP extended prefix: 5.0.0.0/24 metric 10 up
  No queued transmissions

IS-IS level 2 link-state database:

Router-A.00-00 Sequence: 0x5, Checksum: 0x3196, Lifetime: 1158 secs
   IS neighbor: Router-B.02                      Metric:       10
     Two-way fragment: Router-B.02-00, Two-way first fragment: Router-B.02-00
   IS neighbor: Router-E.02                      Metric:       10
     Two-way fragment: Router-E.02-00, Two-way first fragment: Router-E.02-00
   IP prefix: 10.0.0.0/30                     Metric:       10 Internal Up
   IP prefix: 10.0.0.4/30                     Metric:       10 Internal Up
   IP prefix: 192.168.0.1/32                  Metric:        0 Internal Up

  Header: LSP ID: Router-A.00-00, Length: 208 bytes
    Allocated length: 1492 bytes, Router ID: 192.168.0.1
    Remaining lifetime: 1158 secs, Level: 2, Interface: 0
    Estimated free bytes: 1233, Actual free bytes: 1284
    Aging timer expires in: 1158 secs
    Protocols: IP, IPv6

  Packet: LSP ID: Router-A.00-00, Length: 208 bytes, Lifetime : 1198 secs
    Checksum: 0x3196, Sequence: 0x5, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    Area address: 49.0002 (3)
    LSP Buffer Size: 1492
    Speaks: IP
    Speaks: IPV6
    IP router id: 192.168.0.1
    IP address: 192.168.0.1
    Hostname: Router-A
    IP prefix: 192.168.0.1/32, Internal, Metric: default 0, Up
    IP prefix: 10.0.0.4/30, Internal, Metric: default 10, Up
    IP prefix: 10.0.0.0/30, Internal, Metric: default 10, Up
    IP extended prefix: 192.168.0.1/32 metric 0 up
    IP extended prefix: 10.0.0.4/30 metric 10 up
    IP extended prefix: 10.0.0.0/30 metric 10 up
    IS neighbor: Router-E.02, Internal, Metric: default 10
    IS neighbor: Router-B.02, Internal, Metric: default 10
    IS extended neighbor: Router-E.02, Metric: default 10
      IP address: 10.0.0.1
      Local interface index: 101, Remote interface index: 0
    IS extended neighbor: Router-B.02, Metric: default 10
      IP address: 10.0.0.5
      Local interface index: 102, Remote interface index: 0
  No queued transmissions
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Router-B.00-00 Sequence: 0x5, Checksum: 0xf8f, Lifetime: 1183 secs
   IS neighbor: Router-B.02                      Metric:       10
     Two-way fragment: Router-B.02-00, Two-way first fragment: Router-B.02-00
   IS neighbor: Router-C.02                      Metric:       10
     Two-way fragment: Router-C.02-00, Two-way first fragment: Router-C.02-00
   IP prefix: 10.0.0.4/30                     Metric:       10 Internal Up
   IP prefix: 10.0.0.8/30                     Metric:       10 Internal Up
   IP prefix: 192.168.0.2/32                  Metric:        0 Internal Up

  Header: LSP ID: Router-B.00-00, Length: 208 bytes
    Allocated length: 284 bytes, Router ID: 192.168.0.2
    Remaining lifetime: 1183 secs, Level: 2, Interface: 102
    Estimated free bytes: 114, Actual free bytes: 76
    Aging timer expires in: 1183 secs
    Protocols: IP, IPv6

  Packet: LSP ID: Router-B.00-00, Length: 208 bytes, Lifetime : 1196 secs
    Checksum: 0xf8f, Sequence: 0x5, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    Area address: 49.0002 (3)
    LSP Buffer Size: 1492
    Speaks: IP
    Speaks: IPV6
    IP router id: 192.168.0.2
    IP address: 192.168.0.2
    Hostname: Router-B
    IP prefix: 192.168.0.2/32, Internal, Metric: default 0, Up
    IP prefix: 10.0.0.4/30, Internal, Metric: default 10, Up
    IP prefix: 10.0.0.8/30, Internal, Metric: default 10, Up
    IP extended prefix: 192.168.0.2/32 metric 0 up
    IP extended prefix: 10.0.0.4/30 metric 10 up
    IP extended prefix: 10.0.0.8/30 metric 10 up
    IS neighbor: Router-B.02, Internal, Metric: default 10
    IS neighbor: Router-C.02, Internal, Metric: default 10
    IS extended neighbor: Router-B.02, Metric: default 10
      IP address: 10.0.0.6              
      Local interface index: 108, Remote interface index: 0
    IS extended neighbor: Router-C.02, Metric: default 10
      IP address: 10.0.0.9
      Local interface index: 109, Remote interface index: 0
  No queued transmissions

Router-B.02-00 Sequence: 0x1, Checksum: 0x3c7c, Lifetime: 1156 secs
   IS neighbor: Router-A.00                      Metric:        0
     Two-way fragment: Router-A.00-00, Two-way first fragment: Router-A.00-00
   IS neighbor: Router-B.00                      Metric:        0
     Two-way fragment: Router-B.00-00, Two-way first fragment: Router-B.00-00

  Header: LSP ID: Router-B.02-00, Length: 76 bytes
    Allocated length: 284 bytes, Router ID: 0.0.0.0
    Remaining lifetime: 1156 secs, Level: 2, Interface: 102
    Estimated free bytes: 208, Actual free bytes: 208
    Aging timer expires in: 1156 secs

  Packet: LSP ID: Router-B.02-00, Length: 76 bytes, Lifetime : 1196 secs
    Checksum: 0x3c7c, Sequence: 0x1, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0
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  TLVs:
    IS neighbor: Router-B.00, Internal, Metric: default 0
    IS neighbor: Router-A.00, Internal, Metric: default 0
    IS extended neighbor: Router-B.00, Metric: default 0
    IS extended neighbor: Router-A.00, Metric: default 0
  No queued transmissions

Router-C.00-00 Sequence: 0x5, Checksum: 0x255b, Lifetime: 1182 secs
   IS neighbor: Router-C.02                      Metric:       10
     Two-way fragment: Router-C.02-00, Two-way first fragment: Router-C.02-00
   IS neighbor: Router-D.03                      Metric:       10
     Two-way fragment: Router-D.03-00, Two-way first fragment: Router-D.03-00
   IP prefix: 10.0.0.8/30                     Metric:       10 Internal Up
   IP prefix: 10.0.0.12/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.3/32                  Metric:        0 Internal Up

  Header: LSP ID: Router-C.00-00, Length: 208 bytes
    Allocated length: 284 bytes, Router ID: 192.168.0.3
    Remaining lifetime: 1182 secs, Level: 2, Interface: 102
    Estimated free bytes: 114, Actual free bytes: 76
    Aging timer expires in: 1182 secs
    Protocols: IP, IPv6

  Packet: LSP ID: Router-C.00-00, Length: 208 bytes, Lifetime : 1196 secs
    Checksum: 0x255b, Sequence: 0x5, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    Area address: 49.0002 (3)
    LSP Buffer Size: 1492
    Speaks: IP
    Speaks: IPV6
    IP router id: 192.168.0.3
    IP address: 192.168.0.3
    Hostname: Router-C
    IP prefix: 192.168.0.3/32, Internal, Metric: default 0, Up
    IP prefix: 10.0.0.8/30, Internal, Metric: default 10, Up
    IP prefix: 10.0.0.12/30, Internal, Metric: default 10, Up
    IP extended prefix: 192.168.0.3/32 metric 0 up
    IP extended prefix: 10.0.0.8/30 metric 10 up
    IP extended prefix: 10.0.0.12/30 metric 10 up
    IS neighbor: Router-C.02, Internal, Metric: default 10
    IS neighbor: Router-D.03, Internal, Metric: default 10
    IS extended neighbor: Router-C.02, Metric: default 10
      IP address: 10.0.0.10
      Local interface index: 105, Remote interface index: 0
    IS extended neighbor: Router-D.03, Metric: default 10
      IP address: 10.0.0.13
      Local interface index: 106, Remote interface index: 0
  No queued transmissions

Router-C.02-00 Sequence: 0x1, Checksum: 0xaa09, Lifetime: 1181 secs
   IS neighbor: Router-B.00                      Metric:        0
     Two-way fragment: Router-B.00-00, Two-way first fragment: Router-B.00-00
   IS neighbor: Router-C.00                      Metric:        0
     Two-way fragment: Router-C.00-00, Two-way first fragment: Router-C.00-00

  Header: LSP ID: Router-C.02-00, Length: 76 bytes
    Allocated length: 284 bytes, Router ID: 0.0.0.0
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    Remaining lifetime: 1181 secs, Level: 2, Interface: 102
    Estimated free bytes: 208, Actual free bytes: 208
    Aging timer expires in: 1181 secs

  Packet: LSP ID: Router-C.02-00, Length: 76 bytes, Lifetime : 1194 secs
    Checksum: 0xaa09, Sequence: 0x1, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    IS neighbor: Router-C.00, Internal, Metric: default 0
    IS neighbor: Router-B.00, Internal, Metric: default 0
    IS extended neighbor: Router-C.00, Metric: default 0
    IS extended neighbor: Router-B.00, Metric: default 0
  No queued transmissions

Router-D.00-00 Sequence: 0x4, Checksum: 0x8ab7, Lifetime: 1180 secs
   IS neighbor: Router-D.02                      Metric:       10
     Two-way fragment: Router-D.02-00, Two-way first fragment: Router-D.02-00
   IS neighbor: Router-D.03                      Metric:       10
     Two-way fragment: Router-D.03-00, Two-way first fragment: Router-D.03-00
   IP prefix: 10.0.0.12/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.20/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.4/32                  Metric:        0 Internal Up

  Header: LSP ID: Router-D.00-00, Length: 208 bytes
    Allocated length: 284 bytes, Router ID: 192.168.0.4
    Remaining lifetime: 1180 secs, Level: 2, Interface: 102
    Estimated free bytes: 114, Actual free bytes: 76
    Aging timer expires in: 1180 secs
    Protocols: IP, IPv6                 

  Packet: LSP ID: Router-D.00-00, Length: 208 bytes, Lifetime : 1192 secs
    Checksum: 0x8ab7, Sequence: 0x4, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    Area address: 49.0002 (3)
    LSP Buffer Size: 1492
    Speaks: IP
    Speaks: IPV6
    IP router id: 192.168.0.4
    IP address: 192.168.0.4
    Hostname: Router-D
    IP prefix: 192.168.0.4/32, Internal, Metric: default 0, Up
    IP prefix: 10.0.0.12/30, Internal, Metric: default 10, Up
    IP prefix: 10.0.0.20/30, Internal, Metric: default 10, Up
    IP extended prefix: 192.168.0.4/32 metric 0 up
    IP extended prefix: 10.0.0.12/30 metric 10 up
    IP extended prefix: 10.0.0.20/30 metric 10 up
    IS neighbor: Router-D.02, Internal, Metric: default 10
    IS neighbor: Router-D.03, Internal, Metric: default 10
    IS extended neighbor: Router-D.02, Metric: default 10
      IP address: 10.0.0.22
      Local interface index: 115, Remote interface index: 0
    IS extended neighbor: Router-D.03, Metric: default 10
      IP address: 10.0.0.14
      Local interface index: 114, Remote interface index: 0
  No queued transmissions
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Router-D.02-00 Sequence: 0x1, Checksum: 0xebbc, Lifetime: 1128 secs
   IS neighbor: Router-D.00                      Metric:        0
     Two-way fragment: Router-D.00-00, Two-way first fragment: Router-D.00-00
   IS neighbor: Router-F.00                      Metric:        0
     Two-way fragment: Router-F.00-00, Two-way first fragment: Router-F.00-00

  Header: LSP ID: Router-D.02-00, Length: 76 bytes
    Allocated length: 284 bytes, Router ID: 0.0.0.0
    Remaining lifetime: 1128 secs, Level: 2, Interface: 101
    Estimated free bytes: 208, Actual free bytes: 208
    Aging timer expires in: 1128 secs

  Packet: LSP ID: Router-D.02-00, Length: 76 bytes, Lifetime : 1160 secs
    Checksum: 0xebbc, Sequence: 0x1, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    IS neighbor: Router-D.00, Internal, Metric: default 0
    IS neighbor: Router-F.00, Internal, Metric: default 0
    IS extended neighbor: Router-D.00, Metric: default 0
    IS extended neighbor: Router-F.00, Metric: default 0
  No queued transmissions

Router-D.03-00 Sequence: 0x1, Checksum: 0x129b, Lifetime: 1180 secs
   IS neighbor: Router-C.00                      Metric:        0
     Two-way fragment: Router-C.00-00, Two-way first fragment: Router-C.00-00
   IS neighbor: Router-D.00                      Metric:        0
     Two-way fragment: Router-D.00-00, Two-way first fragment: Router-D.00-00

  Header: LSP ID: Router-D.03-00, Length: 76 bytes
    Allocated length: 284 bytes, Router ID: 0.0.0.0
    Remaining lifetime: 1180 secs, Level: 2, Interface: 101
    Estimated free bytes: 208, Actual free bytes: 208
    Aging timer expires in: 1180 secs

  Packet: LSP ID: Router-D.03-00, Length: 76 bytes, Lifetime : 1192 secs
    Checksum: 0x129b, Sequence: 0x1, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    IS neighbor: Router-D.00, Internal, Metric: default 0
    IS neighbor: Router-C.00, Internal, Metric: default 0
    IS extended neighbor: Router-D.00, Metric: default 0
    IS extended neighbor: Router-C.00, Metric: default 0
  No queued transmissions

Router-E.00-00 Sequence: 0x4, Checksum: 0x9da9, Lifetime: 1155 secs
   IS neighbor: Router-E.02                      Metric:       10
     Two-way fragment: Router-E.02-00, Two-way first fragment: Router-E.02-00
   IS neighbor: Router-F.02                      Metric:       20
     Two-way fragment: Router-F.02-00, Two-way first fragment: Router-F.02-00
   IP prefix: 10.0.0.0/30                     Metric:       10 Internal Up
   IP prefix: 10.0.0.16/30                    Metric:       20 Internal Up
   IP prefix: 192.168.0.5/32                  Metric:        0 Internal Up

  Header: LSP ID: Router-E.00-00, Length: 208 bytes
    Allocated length: 284 bytes, Router ID: 192.168.0.5
    Remaining lifetime: 1155 secs, Level: 2, Interface: 101
    Estimated free bytes: 114, Actual free bytes: 76

Copyright © 2017, Juniper Networks, Inc.598

IS-IS Feature Guide



    Aging timer expires in: 1155 secs
    Protocols: IP, IPv6

  Packet: LSP ID: Router-E.00-00, Length: 208 bytes, Lifetime : 1185 secs
    Checksum: 0x9da9, Sequence: 0x4, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    Area address: 49.0002 (3)
    LSP Buffer Size: 1492
    Speaks: IP
    Speaks: IPV6
    IP router id: 192.168.0.5
    IP address: 192.168.0.5
    Hostname: Router-E
    IP prefix: 192.168.0.5/32, Internal, Metric: default 0, Up
    IP prefix: 10.0.0.16/30, Internal, Metric: default 20, Up
    IP prefix: 10.0.0.0/30, Internal, Metric: default 10, Up
    IP extended prefix: 192.168.0.5/32 metric 0 up
    IP extended prefix: 10.0.0.16/30 metric 20 up
    IP extended prefix: 10.0.0.0/30 metric 10 up
    IS neighbor: Router-E.02, Internal, Metric: default 10
    IS neighbor: Router-F.02, Internal, Metric: default 20
    IS extended neighbor: Router-E.02, Metric: default 10
      IP address: 10.0.0.2
      Local interface index: 112, Remote interface index: 0
    IS extended neighbor: Router-F.02, Metric: default 20
      IP address: 10.0.0.17
      Local interface index: 111, Remote interface index: 0
  No queued transmissions

Router-E.02-00 Sequence: 0x1, Checksum: 0xb4fa, Lifetime: 1130 secs
   IS neighbor: Router-A.00                      Metric:        0
     Two-way fragment: Router-A.00-00, Two-way first fragment: Router-A.00-00
   IS neighbor: Router-E.00                      Metric:        0
     Two-way fragment: Router-E.00-00, Two-way first fragment: Router-E.00-00

  Header: LSP ID: Router-E.02-00, Length: 76 bytes
    Allocated length: 284 bytes, Router ID: 0.0.0.0
    Remaining lifetime: 1130 secs, Level: 2, Interface: 101
    Estimated free bytes: 208, Actual free bytes: 208
    Aging timer expires in: 1130 secs

  Packet: LSP ID: Router-E.02-00, Length: 76 bytes, Lifetime : 1161 secs
    Checksum: 0xb4fa, Sequence: 0x1, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    IS neighbor: Router-E.00, Internal, Metric: default 0
    IS neighbor: Router-A.00, Internal, Metric: default 0
    IS extended neighbor: Router-E.00, Metric: default 0
    IS extended neighbor: Router-A.00, Metric: default 0
  No queued transmissions

Router-F.00-00 Sequence: 0x5, Checksum: 0x94bd, Lifetime: 1153 secs
   IS neighbor: Router-D.02                      Metric:       10
     Two-way fragment: Router-D.02-00, Two-way first fragment: Router-D.02-00
   IS neighbor: Router-F.02                      Metric:       10
     Two-way fragment: Router-F.02-00, Two-way first fragment: Router-F.02-00
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   IP prefix: 10.0.0.16/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.20/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.6/32                  Metric:        0 Internal Up

  Header: LSP ID: Router-F.00-00, Length: 208 bytes
    Allocated length: 284 bytes, Router ID: 192.168.0.6
    Remaining lifetime: 1153 secs, Level: 2, Interface: 101
    Estimated free bytes: 76, Actual free bytes: 76
    Aging timer expires in: 1153 secs
    Protocols: IP, IPv6

  Packet: LSP ID: Router-F.00-00, Length: 208 bytes, Lifetime : 1183 secs
    Checksum: 0x94bd, Sequence: 0x5, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    Area address: 49.0002 (3)
    LSP Buffer Size: 1492
    Speaks: IP
    Speaks: IPV6
    IP router id: 192.168.0.6
    IP address: 192.168.0.6
    Hostname: Router-F
    IP prefix: 192.168.0.6/32, Internal, Metric: default 0, Up
    IP prefix: 10.0.0.16/30, Internal, Metric: default 10, Up
    IP prefix: 10.0.0.20/30, Internal, Metric: default 10, Up
    IP extended prefix: 192.168.0.6/32 metric 0 up
    IP extended prefix: 10.0.0.16/30 metric 10 up
    IP extended prefix: 10.0.0.20/30 metric 10 up
    IS neighbor: Router-D.02, Internal, Metric: default 10
    IS neighbor: Router-F.02, Internal, Metric: default 10
    IS extended neighbor: Router-D.02, Metric: default 10
      IP address: 10.0.0.21
      Local interface index: 94, Remote interface index: 0
    IS extended neighbor: Router-F.02, Metric: default 10
      IP address: 10.0.0.18
      Local interface index: 93, Remote interface index: 0
  No queued transmissions

Router-E.02-00 Sequence: 0x1, Checksum: 0xb4fa, Lifetime: 1130 secs
   IS neighbor: Router-A.00                      Metric:        0
     Two-way fragment: Router-A.00-00, Two-way first fragment: Router-A.00-00
   IS neighbor: Router-E.00                      Metric:        0
     Two-way fragment: Router-E.00-00, Two-way first fragment: Router-E.00-00

  Header: LSP ID: Router-E.02-00, Length: 76 bytes
    Allocated length: 284 bytes, Router ID: 0.0.0.0
    Remaining lifetime: 1130 secs, Level: 2, Interface: 101
    Estimated free bytes: 208, Actual free bytes: 208
    Aging timer expires in: 1130 secs

  Packet: LSP ID: Router-E.02-00, Length: 76 bytes, Lifetime : 1161 secs
    Checksum: 0xb4fa, Sequence: 0x1, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    IS neighbor: Router-E.00, Internal, Metric: default 0
    IS neighbor: Router-A.00, Internal, Metric: default 0
    IS extended neighbor: Router-E.00, Metric: default 0
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    IS extended neighbor: Router-A.00, Metric: default 0
  No queued transmissions

Router-F.00-00 Sequence: 0x5, Checksum: 0x94bd, Lifetime: 1153 secs
   IS neighbor: Router-D.02                      Metric:       10
     Two-way fragment: Router-D.02-00, Two-way first fragment: Router-D.02-00
   IS neighbor: Router-F.02                      Metric:       10
     Two-way fragment: Router-F.02-00, Two-way first fragment: Router-F.02-00
   IP prefix: 10.0.0.16/30                    Metric:       10 Internal Up
   IP prefix: 10.0.0.20/30                    Metric:       10 Internal Up
   IP prefix: 192.168.0.6/32                  Metric:        0 Internal Up

  Header: LSP ID: Router-F.00-00, Length: 208 bytes
    Allocated length: 284 bytes, Router ID: 192.168.0.6
    Remaining lifetime: 1153 secs, Level: 2, Interface: 101
    Estimated free bytes: 76, Actual free bytes: 76
    Aging timer expires in: 1153 secs
    Protocols: IP, IPv6

  Packet: LSP ID: Router-F.00-00, Length: 208 bytes, Lifetime : 1183 secs
    Checksum: 0x94bd, Sequence: 0x5, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    Area address: 49.0002 (3)
    LSP Buffer Size: 1492
    Speaks: IP
    Speaks: IPV6
    IP router id: 192.168.0.6
    IP address: 192.168.0.6
    Hostname: Router-F
    IP prefix: 192.168.0.6/32, Internal, Metric: default 0, Up
    IP prefix: 10.0.0.16/30, Internal, Metric: default 10, Up
    IP prefix: 10.0.0.20/30, Internal, Metric: default 10, Up
    IP extended prefix: 192.168.0.6/32 metric 0 up
    IP extended prefix: 10.0.0.16/30 metric 10 up
    IP extended prefix: 10.0.0.20/30 metric 10 up
    IS neighbor: Router-D.02, Internal, Metric: default 10
    IS neighbor: Router-F.02, Internal, Metric: default 10
    IS extended neighbor: Router-D.02, Metric: default 10
      IP address: 10.0.0.21
      Local interface index: 94, Remote interface index: 0
    IS extended neighbor: Router-F.02, Metric: default 10
      IP address: 10.0.0.18
      Local interface index: 93, Remote interface index: 0
  No queued transmissions

Router-F.02-00 Sequence: 0x1, Checksum: 0xf5ae, Lifetime: 1153 secs
   IS neighbor: Router-E.00                      Metric:        0
     Two-way fragment: Router-E.00-00, Two-way first fragment: Router-E.00-00
   IS neighbor: Router-F.00                      Metric:        0
     Two-way fragment: Router-F.00-00, Two-way first fragment: Router-F.00-00

  Header: LSP ID: Router-F.02-00, Length: 76 bytes
    Allocated length: 284 bytes, Router ID: 0.0.0.0
    Remaining lifetime: 1153 secs, Level: 2, Interface: 101
    Estimated free bytes: 208, Actual free bytes: 208
    Aging timer expires in: 1153 secs

  Packet: LSP ID: Router-F.02-00, Length: 76 bytes, Lifetime : 1183 secs
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    Checksum: 0xf5ae, Sequence: 0x1, Attributes: 0x3 <L1 L2>
    NLPID: 0x83, Fixed length: 27 bytes, Version: 1, Sysid length: 0 bytes
    Packet type: 20, Packet version: 1, Max area: 0

  TLVs:
    IS neighbor: Router-F.00, Internal, Metric: default 0
    IS neighbor: Router-E.00, Internal, Metric: default 0
    IS extended neighbor: Router-F.00, Metric: default 0
    IS extended neighbor: Router-E.00, Metric: default 0
  No queued transmissions
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show isis hostname

List of Syntax Syntax on page 603

Syntax (EX Series Switches and QFX Series) on page 603

Syntax show isis hostname
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis hostname

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display IS-IS hostname database information.

This commanddisplays the system ID-to-name cache. The output shows if themapping

has been learned by receipt of a HostnameTLV#137 (type dynamic) configured in Junos

OSwith the set system host-name command, or a static mapping defined in Junos OS

with the set system static-host-mapping hostname sysid command (type static). The

local router always has its type set to static even if static-host-mapping is not configured.

Options none—Display IS-IS hostname database information.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show isis hostname on page 604

Output Fields Table 19 on page 603 describes the output fields for the show isis hostname command.

Output fields are listed in the approximate order in which they appear.

Table 19: show isis hostnameOutput Fields

Field DescriptionField Name

System identifier mapped to the hostname.System Id

Hostnamemapped to the system identifier.Hostname
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Table 19: show isis hostnameOutput Fields (continued)

Field DescriptionField Name

Type of mapping between system identifier and hostname.

• Dynamic—Hostnamemapping determined as described in
RFC 2763, Dynamic Hostname Exchange Mechanism for IS-IS.

• Static—Hostnamemapping configured by user.

Type

Sample Output

show isis hostname

user@host> show isis hostname
   IS-IS hostname database:
   System Id      Hostname                                         Type
   1921.6800.4201 isis1                                            Dynamic
   1921.6800.4202 isis2                                            Static
   1921.6800.4203 isis3                                            Dynamic
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show isis interface

List of Syntax Syntax on page 605

Syntax (EX Series Switches and QFX Series) on page 605

Syntax show isis interface
<brief | detail | extensive>
<interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis interface
<brief | detail | extensive>
<interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Description Display status information about Intermediate System-to-Intermediate System

(IS-IS)-enabled interfaces.

NOTE: If the configuredmetric for an IS-IS level is above 63, and the
wide-metrics-only statement is not configured, the show isis interface detail

command and the show isis interface extensive command display 63 as the

metric value for that level. Configure thewide-metrics-only statement to

generatemetric values greater than 63 on a per IS-IS level basis.

The show isis interface command displays the configuredmetric value for an

IS-IS level irrespective of whether is configured or not.

Options none—Display standard information about all IS-IS-enabled interfaces.

brief | detail | extensive—(Optional) Display the specified level of output.

interface-name—(Optional) Display information about the specified interface only.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

UnderstandingWide IS-IS Metrics for Traffic Engineering on page 255•

• Example: EnablingWide IS-IS Metrics for Traffic Engineering on page 256
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List of Sample Output show isis interface on page 608
show isis interface brief on page 608
show isis interface detail on page 608
show isis interface extensive on page 608

Output Fields Table 20 on page 606 describes the output fields for the show isis interface command.

Output fields are listed in the approximate order in which they appear.

Table 20: show isis interface Output Fields

Level of OutputField DescriptionField Name

detailName of the interface.interface-name

detailRoutingdevice selectedbyother routers that is responsible for sending link-state
advertisements that describe the network. Used only on broadcast networks.

Designated router

detailInterface index assigned by the Junos OS kernel.Index

detailInternal implementation information.State

detailCircuit identifier.

NOTE: Each IS-IS interface is assigneda circuit ID value to identify the interface
within the linkstate database. All interfaces (loopback, broadcast, and so on)
and all point-to-point links share the locally significant value of 0x01, and this
value is not incremented.

Circuit id

detailCircuit type:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

Circuit type

detailInterval between link-state PDUs sent from the interface.LSP interval

detail extensiveInterval between complete sequence number PDUs sent from the interface.CSNP interval

detailSystem identifier.Sysid

none briefInterface through which the adjacency is made.Interface

All levelsLevel:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

NOTE: The default IS-IS level on loopback interfaces are always same as the
IS-IS level configuredonother IS-IS interfaces ina router. Youcanalsoconfigure
IS-IS level on loopback interfaces per your requirement.

L or Level

none briefCircuit identifier.CirID
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Table 20: show isis interface Output Fields (continued)

Level of OutputField DescriptionField Name

none briefLevel 1 designated intermediate system.Level 1 DR

none briefLevel 2 designated intermediate system.Level 2 DR

none briefInterface's metric for Level 1 and Level 2. If there is no information, the metric
is 0.

L1/L2Metric

detail extensiveFlood-group is configured on a specific IS-IS interface

NOTE: Seen only when Flood-group is configured.

Flood-group
Area-ID

detail extensiveThis routing device has signaled to advertise this interface to its neighbors in
their label-switched paths (LSPs).

Adjacency
advertisement:
Advertise

detail extensiveThis neighbor has signaled not to advertise this interface in the routing device’s
outbound LSPs.

Adjacency
advertisement:
Suppress

detailNumber of adjacencies established on this interface.Adjacencies

detailPriority value for this interface.Priority

detailMetric value for this interface.Metric

detail extensiveInterface's hello interval.Hello(s) / Hello
Interval

detail extensiveInterface's hold time.Hold(s) /HoldTime

detailRouter responsible for sendingnetwork link-stateadvertisements,whichdescribe
all the routing devices attached to the network.

Designated Router

extensiveType of hello padding:

• Adaptive—Onpoint-to-point connections, thehellopacketsarepadded from
the initial detectionofanewneighbor until theneighbor verifies theadjacency
as Up in the adjacency state TLV. If the neighbor does not support the
adjacency state TLV, then padding continues. On LAN connections, padding
starts from the initial detection of a new neighbor until there is at least one
active adjacency on the interface.

• Loose—(Default) The hello packet is padded from the initial detection of a
new neighbor until the adjacency transitions to the Up state.

• Strict—Padding is performed on all interface types and for all adjacency
states, and is continuous.

Hello padding

extensiveCurrent LDP synchronization state: in sync, in holddown, or not supported.LDP sync state

extensiveReason for being in the LDP sync state.reason

607Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



Table 20: show isis interface Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveConfigured value of the hold timer.config holdtime

extensiveIf the state is not in sync and the hold time is not infinity, then this field displays
the remaining hold time in seconds.

remaining

extensiveConfigured value of IS-IS hello packetsIIH max size

Sample Output

show isis interface

user@host> show isis interface
IS-IS interface database:
Interface             L CirID Level 1 DR        Level 2 DR        L1/L2 Metric
at-2/3/0.0            3   0x1 Point to Point    Point to Point         10/10
lo0.0                 3   0x1 Passive           Passive                 0/0

show isis interface brief

The output for the show isis interface brief command is identical to that for the show isis

interface command. For sample output, see show isis interface on page 608.

show isis interface detail

user@host> show isis interface detail
IS-IS interface database:
at-2/3/0.0
  Index: 66, State: 0x6, Circuit id: 0x1, Circuit type: 3
  LSP interval: 100 ms, CSNP interval: 5 s
  Level Adjacencies Priority Metric Hello (s) Hold (s) Designated Router
    1             1       64     10     9.000       27
    2             1       64     10     9.000       27
lo0.0
  Index: 64, State: 0x6, Circuit id: 0x1, Circuit type: 0
  LSP interval: 100 ms, CSNP interval: disabled
  Adjacency advertisement: Advertise
  Protection Type: Node Link, No eligible Backup
  Level Adjacencies Priority Metric Hello (s) Hold (s) Designated Router
    1             0       64      0 Passive
    2             0       64      0 Passive

show isis interface extensive

user@host> show isis interface extensive
IS-IS interface database:
xe-6/1/0.0
  Index: 75, State: 0x6, Circuit id: 0x1, Circuit type: 2
  LSP interval: 100 ms, CSNP interval: 10 s, Loose Hello padding, IIH max size: 
1505
  Adjacency advertisement: Advertise

  Flood-group Area-ID: 49.0001
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  Level 1
    Adjacencies: 0, Priority: 64, Metric: 10
    Disabled
  Level 2
    Adjacencies: 1, Priority: 64, Metric: 10
    Hello Interval: 20.000 s, Hold Time: 60 s
    Designated Router: nemean.03 
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show isis interface-group

Syntax show isis interface-group
<instance instance>
<logical-system (all| logical-system-name)>

Release Information Command introduced in Junos OS Release 16.1 for the M Series and MX Series.

Description Display status information about the specified interface group.

Options none—Display standard status information about the interface group.

instance—Display the status information about the interface group for the specified

instance.

logical-system (all | logical-system-name)— (Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

interface-group-holddown-delay on page 432•

List of Sample Output show isis interface-group on page 611

Output Fields Table21onpage610describes theoutput fields for theshowisis interface-groupcommand.

Output fields are listed in the approximate order in which they appear.

Table 21: show layer2-mapOutput Fields

Field DescriptionField Name

Name of the interface group followed by the interfaces that belong to the specified group and their
status.

Interface-group

Minimum bandwidth reserved for this interface group.TotalNominalBandwidth

Total bandwidth that is actually available.Total Actual Bandwidth

IS-IS Level

• 1—Level 1

• 2—Level 2

Level

Address family can have one of the following values:

• IPv6 Unicast

• IPv6 Multicast

Address family
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Table 21: show layer2-mapOutput Fields (continued)

Field DescriptionField Name

Metric value for this interface group.Metric

Themaximum bandwidth allowed for this interface group.Bandwidth Treshold

Sample Output

show isis interface-group

user@host> show isis interface-group
Interface-group: R2-B
  et-8/0/0.0, 100Gbps, Up
  et-9/0/0.0, 100Gbps, Up
  Total Nominal Bandwidth: 200Gbps, Total Actual Bandwidth: 200Gbps
  Level 1
    IPV6 Unicast, Metric: 30
      Bandwidth Threshold: 100Gbps, Metric: 1000
      Bandwidth Threshold: 200Gbps, Metric: 30
    IPV6 Multicast, Metric: 30
      Bandwidth Threshold: 100Gbps, Metric: 1000
      Bandwidth Threshold: 200Gbps, Metric: 30

611Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



show isis overview

Syntax show isis overview
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis overview
<instance instance-name>

Release Information Command introduced in Junos OS Release 8.5.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display IS-IS overview information.

Options none—Display standard overview information about IS-IS for all routing instances.

instance instance-name—(Optional) Display overview information for the specified

routing instance.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show isis overview on page 614

Output Fields Table 22 on page 612 lists the output fields for the show isis overview command. Output

fields are listed in the approximate order in which they appear.

Table 22: show isis overviewOutput Fields

Field DescriptionField Name

Name of the router.Hostname

Part of the ISO address of the routing device.Sysid

The area number of the routing device.Areaid

IS-IS routing instance.Instance

Router ID of the routing device.Router ID

Adjacency holddown capability: enabled or disabled.Adjacency holddown

Copyright © 2017, Juniper Networks, Inc.612

IS-IS Feature Guide



Table 22: show isis overviewOutput Fields (continued)

Field DescriptionField Name

Maximum number of IS-IS areas advertised by the routing device.MaximumAreas

Lifetime of the link-state PDU, in seconds.LSP life time

LSPs with a lifetime lower than this value are filtered out.Filter low life time LSPs
up to

Attached bit capability: enabled or disabled.Attached bit evaluation

Delay before performing consecutive shortest-path-first (SPF) calculations.SPF delay

Delay before performing additional SPF calculations after the maximum number of consecutive SPF
calculations is reached.

SPF holddown

Maximumnumber of SPF calculations that canbeperformed in succession before the holddown timer
begins.

SPF rapid runs

Overload bit capability is enabled.Overload bit at startup
is set

Overload high metrics capability: enabled or disabled.Overload highmetrics

Time period after which overload is reset and the time that remains before the timer is set to expire.Overload timeout

Traffic engineering capability: enabled or disabled.Traffic engineering

Graceful restart capability: enabled or disabled.Restart

Time period for complete reacquisition of IS-IS neighbors.Restart duration

Graceful restart helper capability: enabled or disabled.Helper mode

IS-IS level:

• 1—Level 1 information

• 2—Level 2 information

Level

IP Protocol version 4 capability is enabled.IPv4 is enabled

IP Protocol version 6 capability is enabled.IPv6 is enabled

Micro-loop avoidance is enabled. Generally adjacent nodes converge faster than neighboring nodes
causing traffic to loop. A route convergence delay is configured to avoid suchmicro loops.

Micro-loop avoidance

Preference value of internal routes.Internal route
preference
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Table 22: show isis overviewOutput Fields (continued)

Field DescriptionField Name

Preference value of external routes.External route
preference

Number of prefixes allowed to be exported, as configured by the prefix-export-limit statement.Prefix export limit

Number of prefixes exported.Prefix export count

Wide areametrics capability is enabled.Wide areametrics are
enabled

Narrowmetrics capability is enabled.Narrowmetrics are
enabled

IS-IS adjacencies come up one after another when adjacency holddown is enabled.Adjacency holddown is
active

Sample Output

show isis overview

user@host> show isis overview
Instance: master
  Router ID: 10.255.107.183
  Hostname: pro-bng3-a
  Sysid: 0192.0168.0001
  Areaid: 49.0002
  Adjacency holddown: enabled
  Maximum Areas: 3
  LSP life time: 1200
  Filter low life time LSPs up to: 300
  Attached bit evaluation: enabled
  SPF delay: 200 msec, SPF holddown: 5000 msec, SPF rapid runs: 3
  IPv4 is enabled, IPv6 is enabled
Micro-loop avoidance: Enabled
    Method: Route Convergence Delay, Route convergence delay: 5000 msec
  Traffic engineering: enabled
  Restart: Disabled
    Helper mode: Enabled
  Level 1
    Internal route preference: 15
    External route preference: 160
    Wide metrics are enabled, Narrow metrics are enabled
    Adjacency holddown is active
  Level 2
    Internal route preference: 18
    External route preference: 165
    Prefix export limit: 5, Prefix export count: 5
    Wide metrics are enabled
    Adjacency holddown is active  

user@host> show isis overview logical-systemR2
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Instance: master
  Router ID: 192.168.0.2
  Hostname: pro-bng3-a-R2
  Sysid: 0192.0168.0002
  Areaid: 49.0002
  Adjacency holddown: enabled
  Maximum Areas: 3
  LSP life time: 1200
  Attached bit evaluation: enabled
  SPF delay: 200 msec, SPF holddown: 5000 msec, SPF rapid runs: 3
  IPv4 is enabled, IPv6 is enabled
  Traffic engineering: enabled
  Restart: Disabled
    Helper mode: Enabled
  Level 1
    Internal route preference: 15
    External route preference: 160
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled
  Level 2
    Internal route preference: 18
    External route preference: 165
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled

user@host> show isis overview logical-systemR3
Instance: master
  Router ID: 192.168.0.3
  Hostname: pro-bng3-a-R3
  Sysid: 0192.0168.0003
  Areaid: 49.0002
  Adjacency holddown: enabled
  Maximum Areas: 3
  LSP life time: 1200
  Attached bit evaluation: enabled
  SPF delay: 200 msec, SPF holddown: 5000 msec, SPF rapid runs: 3
  IPv4 is enabled, IPv6 is enabled
  Traffic engineering: enabled
  Restart: Disabled
    Helper mode: Enabled
  Level 1
    Internal route preference: 15
    External route preference: 160
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled
  Level 2
    Internal route preference: 18
    External route preference: 165
    Prefix export count: 0
    Wide metrics are enabled, Narrow metrics are enabled

615Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



show isis purge log

Syntax show isis purge log
<instance instance-name>
<level level>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 16.1 for the MX Series and PTX Series.

Description Displays the purge log history received from adjacent devices. The purge log can include

the type, length and value (TLV) details and the Intermediate System (IS) identification.

Use this command to identify thepurgeoriginator andviewotherdetails of recentpurges.

You can display the last 50 entries in the IS-IS purge log and filter the log history based

on the IS-IS level or by routing instance.

Options none—Display purge log of all routing instances.

instance instance-name—(Optional) Display purge log of the specified routing instance.

level level—(Optional) Display purge log of IS-IS routers that belong to the specified
level.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

purge-originator on page 497•

List of Sample Output show isis purge log on page 617

Output Fields Table 23 on page 616 describes the output fields for the show isis purge log command.

Output fields are listed in the approximate order in which they appear.

Table 23: show isis purge log Output Fields

Field DescriptionField Name

Level:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

Anexclamationpoint (!)preceding the levelnumber indicates that theadjacency
is missing an IP address.

IS-IS Level

Date and time in hours, minutes, and seconds when the purge occurred.Time
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Table 23: show isis purge log Output Fields (continued)

Field DescriptionField Name

Name of the LSP where the purge occurredLSP Name

Source of the purgeOriginator

Router that received the purge instructionReceived

Sample Output

show isis purge log

user@host> show isis purge log
IS-IS level Level: 1 Purge log:
Time                   LSP Name             Originator         Received
Wed Aug  5 17:52:32    VMX_R5_re.00-00       VMX_R6_re        VMX_R4_re
Wed Aug  5 17:52:32    VMX_R5_re.02-00       VMX_R6_re        VMX_R4_re
Wed Aug  5 17:52:32    VMX_R2_re.00-00       VMX_R6_re        VMX_R4_re
Wed Aug  5 17:52:32    VMX_R3_re.00-00       VMX_R6_re        VMX_R4_re
Wed Aug  5 17:52:32    VMX_R1_re.00-00       VMX_R6_re        VMX_R4_re
Wed Aug  5 17:52:32    VMX_R6_re.00-00       VMX_R6_re   0000.0000.0000
Wed Aug  5 17:52:45    VMX_R6_re.00-00       VMX_R3_re        VMX_R3_re
Wed Aug  5 17:52:45    VMX_R6_re.00-00       VMX_R3_re        VMX_R3_re
Wed Aug  5 17:52:45    VMX_R5_re.00-00       VMX_R3_re        VMX_R3_re
Wed Aug  5 17:52:45    VMX_R5_re.02-00       VMX_R3_re        VMX_R3_re
Wed Aug  5 17:52:45    VMX_R2_re.00-00       VMX_R3_re        VMX_R3_re
Wed Aug  5 17:52:45    VMX_R2_re.02-00       VMX_R3_re        VMX_R3_re
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show isis route

List of Syntax Syntax on page 618

Syntax (EX Series Switches and QFX Series) on page 618

Syntax show isis route
<destination>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>
<topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)>

Syntax (EX Series
Switches and QFX

Series)

show isis route
<destination>
<inet | inet6>
<instance instance-name>
<topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display the routes in the IS-IS routing table.

Options none—Display all routes in the IS-IS routing table for all supported address families for
all routing instances.

destination—(Optional) Destination address for the route.

inet | inet6—(Optional) Display inet (IPv4) or inet6 (IPv6) routes, respectively.

instance instance-name—(Optional) Display routes for the specified routing instance
only.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)—(Optional)Display
routes for the specified topology only, or use unicast to display information, if

available, for both IPv4 and IPv6 unicast topologies.

Required Privilege
Level

view

List of Sample Output show isis route logical-system on page 619
show isis route floodgroup on page 619
show isis route (CLNS) on page 620
show isis route on page 620
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Output Fields Table24onpage619describes theoutput fields for the showisis routecommand.Output

fields are listed in the approximate order in which they appear.

Table 24: show isis route Output Fields

Field DescriptionField Name

Number of the current version of the IS-IS routing table.Current version

Version of Level 1 SPF that was run.L1

Version of Level 2 SPF that was run.L2

Destination of the route.Prefix or Label

IS-IS level:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

L

Version of SPF that generated the route.Version

Metric value associated with the route.Metric

Metric type: int (internal) or ext (external).Type

Interface to the next hop.Interface

System identifier of the next hop, displayed as a name if possible.Via

ISO routing table entries.ISO Routes

MAC address.snpa

Sample Output

show isis route logical-system

user@host> show isis route logical-system ls1
IS-IS routing table             Current version: L1: 8 L2: 11
Prefix             L Version Metric Type Interface    Via
10.9.7.0/30        2      11     20 int  gr-0/2/0.0   h                  
10.9.201.1/32      2      11     60 int  gr-0/2/0.0   h                  
IPV6 Unicast IS-IS routing table             Current version: L1: 9 L2: 11
Prefix             L Version Metric Type Interface    Via
8009:3::a09:3200/126 2      11     20 int gr-0/2/0.0  h                  

show isis route floodgroup

user@R2> show isis route floodgroup 49.0001
IS-IS routing table             Current version: L1: 14 L2: 27
IPv4/IPv6 Routes
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----------------
Prefix             L Version   Metric Type Interface       NH   Via             
    Backup Score
0.0.0.0/0          1      14       10 int  ge-0/0/8.0      IPV4 R1
81.3.3.3/32        1      14       10 int  ge-0/0/8.0      IPV4 R1
128.220.17.202/32  1      14       10 int  ge-0/0/8.0      IPV4 R1

show isis route (CLNS)

user@host> show isis route
IS-IS routing table             Current version: L1: 10 L2: 8
IPv4/IPv6 Routes
Prefix             L Version   Metric Type Interface    Via
0.0.0.0/0          1      10       10 int  fe-0/0/1.0   ISIS.0 
ISO Routes
Prefix  L   Version   Metric Type Interface    Via    snpa
0/0     
        1        10       10 int  fe-0/0/1.0   isis.0 0:12:0:34:0:56 
47.0005.80ff.f800.0000.0108.0001/104
        1        10        0 int 
47.0005.80ff.f800.0000.0108.0001.1921.6800.4001/152
        1        10       10 int  fe-0/0/1.0 isis.0 0:12:0:34:0:56
47.0005.80ff.f800.0000.0108.0001.1921.6800.4002/152
        1        10       20 int  fe-0/0/1.0 isis.0 0:12:0:34:0:56
47.0005.80ff.f800.0000.0108.0002/104
        1        10        0 int 
47.0005.80ff.f800.0000.0108.0002.1921.6800.4001/152
        1        10       10 int  fe-0/0/1.0 isis.0 0:12:0:34:0:56

show isis route

user@host> show isis route

IS-IS routing table             Current version: L1: 4 L2: 13
IPv4/IPv6 Routes
----------------
Prefix                   L   Version  Metric Type Interface       NH   Via
10.255.71.52/32          2      13       10   int  ae0.0           IPV4 camaro  

10.255.71.238/32         2      13       20   int  so-6/0/0.0      IPV4 olympic 

                                                   as0.0           IPV4 glacier 

10.255.71.239/32         2      13       20   int  so-6/0/0.0      IPV4 olympic 

                                                   ae0.0           IPV4 camaro  

10.255.71.242/32         2      13       10   int  as0.0           IPV4 glacier 

10.255.71.243/32         2      13       10   int  so-6/0/0.0      IPV4 olympic 

12.13.0.0/30             2      13       20   int  so-6/0/0.0      IPV4 olympic 

12.15.0.0/30             2      13       20   int  so-6/0/0.0      IPV4 olympic 

13.15.0.0/30             2      13       30   int  ae0.0           IPV4 camaro  

                                                   so-6/0/0.0      IPV4 olympic 

                                                   as0.0           IPV4 glacier 
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13.16.0.0/30             2      13       25   int  as0.0           IPV4 glacier 

14.15.0.0/30             2      13       20   int  ae0.0           IPV4 camaro  

192.2.1.0/30             2      13       30   int  so-6/0/0.0      IPV4 olympic 

                                                   as0.0           IPV4 glacier 

1eee::/64                2      13       30   int  so-6/0/0.0      IPV6 olympic 

                                                   as0.0           IPV6 glacier 

abcd::10:255:71:52/128   2      13       10   int  ae0.0           IPV6 camaro  

abcd::10:255:71:238/128  2      13       20   int  so-6/0/0.0      IPV6 olympic 

                                                   as0.0           IPV6 glacier 

abcd::10:255:71:239/128  2      13       20   int  so-6/0/0.0      IPV6 olympic 

                                                   ae0.0           IPV6 camaro  

abcd::10:255:71:242/128  2      13       10   int  as0.0           IPV6 glacier 

abcd::10:255:71:243/128  2      13       10   int  so-6/0/0.0      IPV6 olympic 

MPLS Routes
-----------
Label              L Version   Metric Type Interface       NH     Via
300032 /52         2      38        0 int  lt-1/2/0.13     MPLS   Direct forward
 to 10.0.7.60(pro-bng3-c-E)
300048 /52         1      27        0 int  lt-1/2/0.12     MPLS   Direct forward
 to 10.0.6.60(pro-bng3-c-E)
300064 /52         1      27        0 int  lt-1/2/0.12     MPLS   Direct forward
 to 10.0.6.60(pro-bng3-c-E)
300080 /52         2      38        0 int  lt-1/2/0.12     MPLS   Direct forward
 to 10.0.6.60(pro-bng3-c-E)
300096 /52         2      38        0 int  lt-1/2/0.12     MPLS   Direct forward
 to 10.0.6.60(pro-bng3-c-E)
299920 /52         1      27        0 int  lt-1/2/0.14     MPLS   Direct forward
 to 10.0.10.70(pro-bng3-c-F)
299936 /52         1      27        0 int  lt-1/2/0.14     MPLS   Direct forward
 to 10.0.10.70(pro-bng3-c-F)
299952 /52         2      38        0 int  lt-1/2/0.14     MPLS   Direct forward
 to 10.0.10.70(pro-bng3-c-F)
299968 /52         2      38        0 int  lt-1/2/0.14     MPLS   Direct forward
 to 10.0.10.70(pro-bng3-c-F)
299984 /52         1      27        0 int  lt-1/2/0.13     MPLS   Direct forward
 to 10.0.7.60(pro-bng3-c-E)
300000 /52         1      27        0 int  lt-1/2/0.13     MPLS   Direct forward
 to 10.0.7.60(pro-bng3-c-E)
300016 /52         2      38        0 int  lt-1/2/0.13     MPLS   Direct forward
 to 10.0.7.60(pro-bng3-c-E)
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show isis route download priority

Syntax show isis route download priority
<destination>
<floodgroup floodgroup>
<inet | inet6>
<instance instance-name>
<iso>
<logical-system (all | logical-system-name>
<nexthop interface | neighbor>
<topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)>

Release Information Command introduced in Junos OS Release 17.1.

Description Display the routes in the IS-IS routing table in the sequence of set priority. IS-IS routes

set with a high priority are displayed first followed bymedium and low priority prefixes.

Internet Service Providers (ISP) can configure route priority to ensure faster convergence

for important customers.

Configure a routing policy to assign a priority to IS-IS routes. These routes are updated

in the routing table in the order of their priority. In the event of an IS-IS topology change,

high priority prefixes are updated in the routing table first followed bymedium and then

low priority prefixes.

Options none—Displayall routes in the IS-IS routing table in order of their priority for all supported
address families for all routing instances.

destination—(Optional) Destination address for the route for which you want to display
the priority.

floodgroup floodgroup—(Optional)Display thepriorityof routes thatbelong toaspecific
floodgroup.

inet | inet6—(Optional) Display IS-IS route priority for inet (IPv4) or inet6 (IPv6) routes,
respectively.

instance instance-name—(Optional) Display route priority for the specified routing
instance only.

iso—(Optional) Display the priority of Connectionless Network Service (CLNS) routes.

nexthop interface | neighbor—Display the priority of routes reachable through a specific
next hop.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)—(Optional)Display
routes in order of the set priority for the specified topology only, or use unicast to

display information, if available, for both IPv4 and IPv6 unicast topologies.
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Required Privilege
Level

view

Related
Documentation

show isis route on page 618•

• Example: Configuring a Routing Policy to Prioritize IS-IS Routes on page 109

• import (Protocols IS-IS) on page 429

List of Sample Output show isis route download-priority on page 623

Output Fields Table24onpage619describes theoutput fields for the showisis routecommand.Output

fields are listed in the approximate order in which they appear.

Table 25: show isis route Output Fields

Field DescriptionField Name

Number of the current version of the IS-IS routing table.Current version

Version of Level 1 SPF that was run.L1

Version of Level 2 SPF that was run.L2

Destination of the route.Prefix or Label

IS-IS level:

• 1—Level 1 only

• 2—Level 2 only

• 3—Level 1 and Level 2

L

Version of SPF that generated the route.Version

Metric value associated with the route.Metric

Metric type: int (internal) or ext (external).Type

Interface to the next hop.Interface

System identifier of the next hop, displayed as a name if possible.Via

Next hop address type: IPv4, IPv6, orMPLS.NH

Count of available backup paths.Backup Score

Sample Output

show isis route download-priority

user@host> show isis route download-priority
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IS-IS routing table             Current version: L1: 0 L2: 122
IPv4/IPv6 Routes
----------------
Prefix             L Version   Metric Type Interface       NH   Via             
    Backup Score
3.3.3.3/32 2 122 20 int ge-1/0/1.0 IPV4 R2

ge-5/0/9.0 IPV4 R2
2.2.2.2/32         2     122       10 int  ge-1/0/1.0      IPV4 R2
                                           ge-5/0/9.0      IPV4 R2
198.1.1.0/24        2     122       20 int  ge-1/0/1.0      IPV4 R2
                                           ge-5/0/9.0      IPV4 R2
198.1.2.0/24        2     122       20 int  ge-1/0/1.0      IPV4 R2
                                           ge-5/0/9.0      IPV4 R2
2001:db8:2:2::1/128  2     122       10 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2
2001:db8:3:3::3/128  2     122       20 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2
2001:db8:1:1::/64   2     122       20 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2
2001:db8:1:2::/64   2     122       20 int  ge-1/0/1.0      IPV6 R2
                                           ge-5/0/9.0      IPV6 R2
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show isis spf

List of Syntax Syntax on page 625

Syntax (EX Series Switches) on page 625

Syntax show isis spf (brief | log | results)
<instance instance-name>
<level (1 | 2)>
<logical-system (all | logical-system-name)>
<topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)>

Syntax (EX Series
Switches)

show isis spf (brief | log | results)
<instance instance-name>
<level (1 | 2)>
<topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display information about IS-IS shortest-path-first (SPF) calculations.

Options brief—Display an overview of SPF calculations.

log—Display the log of SPF calculations.

results—Display the results of SPF calculations.

instance instance instance-name—(Optional) Display SPF calculations for the specified
routing instance.

level (1 | 2)—(Optional) Display SPF calculations for the specified IS-IS level.

log—Display the log of SPF calculations.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

results—Display the results of SPF calculations.

topology (ipv4-multicast | ipv6-multicast | ipv6-unicast | unicast)—(Optional)Display
SPF calculations for the specified topology only.

Required Privilege
Level

view

List of Sample Output show isis spf log on page 626
show isis spf results logical-system on page 627
show isis spf results (CLNS) on page 628
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Output Fields Table 26 on page 626 describes the output fields for the show isis spf command. Output

fields are listed in the approximate order in which they appear.

Table 26: show isis spf Output Fields

Field DescriptionField Name

System ID of a node.Node

Metric to the node.Metric

Interface of the next hop.Interface

System ID of the next hop.Via

Subnetwork point of attachment (MAC address of the next hop).SNPA

(log option only) Time that the SPF computation started.Start time

(log option only) Length of time, in seconds, required to complete
the SPF computation.

Elapsed (secs)

(log option only) Number of times the SPF was triggered.Count

(logoptiononly)Reason that theSPFcomputationwascompleted.Reason

Sample Output

show isis spf log

user@host> show isis spf log logical-system lsl
 IS-IS level 1 SPF log:
Start time          Elapsed (secs) Count Reason
Fri Oct 31 12:41:18        0.000069    1 Reconfig
Fri Oct 31 12:41:18        0.000107    3 Updated LSP fix.00-00
Fri Oct 31 12:41:18        0.000050    3 Address change on so-1/2/2.0
Fri Oct 31 12:41:23        0.000033    1 Updated LSP fix.00-00
Fri Oct 31 12:41:28        0.000178    5 New adjacency scat on ge-1/1/0.0
Fri Oct 31 12:41:59        0.000060    1 Updated LSP fix.00-00
Fri Oct 31 12:42:30        0.000161    2 Multi area attachment change
Fri Oct 31 12:56:58        0.000198    1 Periodic SPF
Fri Oct 31 13:10:29        0.000209    1 Periodic SPF
 IS-IS level 2 SPF log:

Start time          Elapsed (secs) Count Reason
Fri Oct 31 12:41:18        0.000035    1 Reconfig
Fri Oct 31 12:41:18        0.000047    2 Updated LSP fix.00-00
Fri Oct 31 12:41:18        0.000043    5 Address change on gr-0/2/0.0
Fri Oct 31 12:41:23        0.000022    1 Updated LSP fix.00-00
Fri Oct 31 12:41:59        0.000144    3 New adjacency h on gr-0/2/0.0
Fri Oct 31 12:42:30        0.000257    3 New LSP skag.00-00
Fri Oct 31 12:54:37        0.000195    1 Periodic SPF
Fri Oct 31 12:55:50        0.000178    1 Updated LSP fix.00-00
Fri Oct 31 12:55:55        0.000174    1 Updated LSP h.00-00
Fri Oct 31 12:55:58        0.000176    1 Updated LSP skag.00-00
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Fri Oct 31 13:08:14        0.000198    1 Periodic SPF
IPV6 Unicast IS-IS level 1 SPF log:

Start time          Elapsed (secs) Count Reason
Fri Oct 31 12:41:18        0.000028    1 Reconfig
Fri Oct 31 12:41:18        0.000043    3 Updated LSP fix.00-00
Fri Oct 31 12:41:18        0.000112    4 Updated LSP fix.00-00
Fri Oct 31 12:41:23        0.000059    1 Updated LSP fix.00-00
Fri Oct 31 12:41:25        0.000041    1 Updated LSP fix.00-00
Fri Oct 31 12:41:28        0.000103    5 New adjacency scat on ge-1/1/0.0
Fri Oct 31 12:41:59        0.000040    1 Updated LSP fix.00-00
Fri Oct 31 12:42:30        0.000118    2 Multi area attachment change
Fri Oct 31 12:56:08        0.000289    1 Periodic SPF
Fri Oct 31 13:11:07        0.000214    1 Periodic SPF
IPV6 Unicast IS-IS level 2 SPF log:

Start time          Elapsed (secs) Count Reason
Fri Oct 31 12:41:18        0.000027    1 Reconfig
Fri Oct 31 12:41:18        0.000039    2 Updated LSP fix.00-00
Fri Oct 31 12:41:18        0.000049    6 Updated LSP fix.00-00
Fri Oct 31 12:41:23        0.000025    1 Updated LSP fix.00-00
Fri Oct 31 12:41:25        0.000023    1 Updated LSP fix.00-00
Fri Oct 31 12:41:59        0.000087    3 New adjacency h on gr-0/2/0.0
Fri Oct 31 12:42:30        0.000123    3 New LSP skag.00-00
Fri Oct 31 12:55:50        0.000121    1 Updated LSP fix.00-00
Fri Oct 31 12:55:55        0.000121    1 Updated LSP h.00-00
Fri Oct 31 12:55:58        0.000121    1 Updated LSP skag.00-00
Fri Oct 31 13:09:46        0.000201    1 Periodic SPF
...

show isis spf results logical-system

user@host> show isis spf results logical-system ls1
IS-IS level 1 SPF results:
Node             Metric     Interface         Via             SNPA
scat.00          10         ge-1/1/0.0       scat            0:90:69:a6:48:9d
                 20         10.9.1.0/30
fix.02           10
fix.00           0
                 10         10.9.1.0/30
                 10         10.9.5.0/30
                 10         10.9.6.0/30
                 20         10.9.7.0/30
                 60         10.9.201.1/32
  3 nodes

 IS-IS level 2 SPF results:
Node             Metric     Interface         Via             SNPA
skag.00          20         gr-0/2/0.0       h             
                 30         10.9.7.0/30
skag.02          20         gr-0/2/0.0       h             
h.00             10         gr-0/2/0.0       h             
                 20         10.9.6.0/30
                 20         10.9.7.0/30
                 60         10.9.201.1/32
fix.00           0
                 10         10.9.1.0/30
                 10         10.9.5.0/30
                 10         10.9.6.0/30
  4 nodes
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IPV6 Unicast IS-IS level 1 SPF results:
Node             Metric     Interface         Via             SNPA
scat.00          10         ge-1/1/0.0       scat            0:90:69:a6:48:9d
                            ge-1/1/0.0       scat            0:90:69:a6:48:9d
                 20         8009:1::a09:1400/126
fix.02           10
fix.00           0
                 10         8009:1::a09:1400/126
                 10         8009:2::a09:1e00/126
                 20         8009:3::a09:3200/126
                 10         8009:4::a09:2800/126
  3 nodes

IPV6 Unicast IS-IS level 2 SPF results:
Node             Metric     Interface         Via             SNPA
skag.00          20         gr-0/2/0.0       h             
                            gr-0/2/0.0       h             
                 30         8009:3::a09:3200/126
skag.02          20         gr-0/2/0.0       h             
                            gr-0/2/0.0       h             
h.00             10         gr-0/2/0.0       h             
                            gr-0/2/0.0       h             
                 20         8009:3::a09:3200/126
                 20         8009:4::a09:2800/126
fix.00           0
                 10         8009:1::a09:1400/126
                 10         8009:2::a09:1e00/126
                 10         8009:4::a09:2800/126
  4 nodes           

Multicast IS-IS level 1 SPF results:
Node             Metric     Interface         Via             SNPA
scat.00          10         ge-1/1/0.0       scat            0:90:69:a6:48:9d
fix.02           10 
fix.00           0  
  3 nodes           

Multicast IS-IS level 2 SPF results:
Node             Metric     Interface         Via             SNPA
skag.00          20         gr-0/2/0.0       h             
skag.02          20         gr-0/2/0.0       h             
h.00             10         gr-0/2/0.0       h             
fix.00           0  
  4 nodes           
...

show isis spf results (CLNS)

user@host> show isis spf results
IS-IS level 1 SPF results:
Node             Metric     Interface         Via             SNPA
skag.00 10                  fe-0/0/1.0       toothache       0:12:0:34:0:56
                            fe-0/0/1.0       toothache       0:12:0:34:0:56
                 20         192.168.37.64/29
                 10         1921.6800.4001
                 20         1921.6800.4002
pro1-a.02        10
pro1-a.00        0
                 0          10.255.245.1/32
                 10         192.168.37.64/29
                 0          1921.6800.4211
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  3 nodes

IS-IS level 2 SPF results:
Node             Metric     Interface         Via             SNPA
skag.00 10                  fe-0/0/1.0       toothache       0:12:0:34:0:56
                            fe-0/0/1.0       toothache       0:12:0:34:0:56
                 20         10.255.245.1/32
                 20         192.168.37.64/29
                 20         47.0005.80ff.f800.0000.0109.0010/104
pro1-a.02        10
pro1-a.00        0
                 0          10.255.245.1/32
                 10         192.168.37.64/29
  3 nodes 
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show isis spring interface traffic-statistics

Syntax show isis spring interface traffic-statistics
logical-system (all |logical-system-name)

Release Information Command introduced in Junos OS Release 17.3R1 for MX Series and PTX Series.

Description Display the traffic statistics of an IS-IS SPRING link. SPRING traffic is measured to

recalculate the actual available bandwidth to RSVP for traffic engineering.

Options none—Display the traffic statistics of an IS-IS SPRING link.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

auto-bandwidth on page 397•

• traffic-statistics on page 519

• update-threshold-max-reservable on page 520

• clear isis spring traffic-statistics on page 535

• show auto-bandwidth on page 548

List of Sample Output show isis spring interface traffic-statistics on page 630

Sample Output

show isis spring interface traffic-statistics

user@host> show isis spring interface traffic-statistics
Interface name     Bytes          Packets
ge-0/0/1.0         1287495        3000
ae0.0              2332435435     10233
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show isis statistics

List of Syntax Syntax on page 631

Syntax (EX Series Switches and QFX Series) on page 631

Syntax show isis statistics
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX

Series)

show isis statistics
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display statistics about IS-IS traffic.

Options none—Display IS-IS traffic statistics for all routing instances.

instance instance-name—(Optional)Display statistics for the specified routing instance.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear isis statistics on page 533•

List of Sample Output show isis statistics on page 633

Output Fields Table 27 on page 632 describes the output fields for the show isis statistics command.

Output fields are listed in the approximate order in which they appear.
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Table 27: show isis statistics Output Fields

Field DescriptionField Name

PDU type:

• CSNP—Complete sequence number PDUs contain a complete list of all link-state PDUs in the IS-IS
database. CSNPs are sent periodically on all links, and the receiving systems use the information
in the CSNP to update and synchronize their link-state PDU databases. The designated router
multicasts CSNPs on broadcast links in place of sending explicit acknowledgments for each
link-state PDU.

• IIH—IS-IS hello packets are broadcast to discover the identity of neighboring IS-IS systems and to
determine whether the neighbors are Level 1 or Level 2 intermediate systems.

• LSP—Link-state PDUs contain information about the state of adjacencies to neighboring IS-IS
systems. Link-state PDUs are flooded periodically throughout an area.

• PSNP—Partial sequence number PDUs are sent multicast by a receiver when it detects that it is
missing a link-state PDU (when its link-state PDU database is out of date). The receiver sends a
PSNP to the system that transmitted the CSNP, effectively requesting that the missing link-state
PDU be transmitted. That routing device, in turn, forwards the missing link-state PDU to the
requesting routing device.

• Unknown—The PDU type is unknown.

PDU type

Number of PDUs received since IS-IS started or since the statistics were set to zero.Received

Number of PDUs received less the number dropped.Processed

Number of PDUs dropped.Drops

Number of PDUs transmitted since IS-IS started or since the statistics were set to zero.Sent

Number of PDUs retransmitted since IS-IS started or since the statistics were set to zero.Rexmit

Total number of PDUs received and transmitted since IS-IS started or since the statistics were set to
zero.

Total packets
received/sent

Number ofCSPNandPSNPpackets currentlywaiting in thequeue for processing. This value is almost
always 0.

SNP queue length

Number of link-state PDUs waiting in the queue for processing. This value is almost always 0.LSP queue length

Number of shortest-path-first (SPF) calculations that have been performed. If this number is
incrementing rapidly, it indicates that the network is unstable.

SPF runs

Number of link-state PDU fragments that the local system has computed.Fragments rebuilt

Number of link-state PDUs that have been regenerated. A link-state PDU is regenerated when it is
nearing the end of its lifetime and it has not changed.

LSP regenerations

Number of purges that the system initiated. Apurge is initiated if the softwaredecides that a link-state
PDUmust be removed from the network.

Purges initiated
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Sample Output

show isis statistics

user@host> show isis statistics
IS-IS statistics for merino:

PDU type     Received  Processed      Drops       Sent     Rexmit
LSP             12227      12227          0       8184        683
IIH            113808     113808          0     115817          0
CSNP           198868     198868          0     198934          0
PSNP             6985       6979          6       8274          0
Unknown             0          0          0          0          0
Totals         331888     331882          6     331209        683

Total packets received: 331888 Sent: 331892

SNP queue length:           0 Drops:          0
LSP queue length:           0 Drops:          0

SPF runs:                1014
Fragments rebuilt:       1038
LSP regenerations:        425
Purges initiated:           0
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show policy

List of Syntax Syntax on page 634

Syntax (EX Series Switches) on page 634

Syntax show policy
<logical-system (all | logical-system-name)>
<policy-name>
<statistics >

Syntax (EX Series
Switches)

show policy
<policy-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

statistics option introduced in Junos OS Release 16.1 for MX Series routers.

Description Display information about configured routing policies.

Options none—List the names of all configured routing policies.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

policy-name—(Optional) Show the contents of the specified policy.

statistics—(Optional) Use in conjunction with the test policy command to show the

length of time (inmicroseconds) required to evaluate a given policy and the number

of times it has been executed. This information can be used, for example, to help

structure a policy so it is evaluated efficiently. Timers shown are per route; times are

not cumulative. Statistics are incremented even when the router is learning (and

thus evaluating) routes from peering routers.

Required Privilege
Level

view

Related
Documentation

show policy damping•

• test policy on page 829

List of Sample Output show policy on page 635
show policy policy-name on page 635
show policy statistics policy-name on page 635
show policy (Multicast Scoping) on page 636
show policy (Route Filter and source Address Filter Lists) on page 636
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Output Fields Table 28 on page 635 lists the output fields for the show policy command. Output fields

are listed in the approximate order in which they appear.

Table 28: show policy Output Fields

Field DescriptionField Name

Name of the policy listed.policy-name

Name of the user-defined policy term. The term name unnamed is
used for policy elements that occur outside of user defined terms

term

Match condition for the policy.from

Action for the policy.then

Sample Output

show policy

user@host> show policy
Configured policies:
__vrf-export-red-internal__
__vrf-import-red-internal__
red-export
rf-test-policy
multicast-scoping

show policy policy-name

user@host> show policy vrf-import-red-internal
Policy vrf-import-red-internal:
    from
         203.0.113.0/28  accept
         203.0.113.32/28  accept
    then reject

show policy statistics policy-name

user@host> show policy statistics iBGP-v4-RR-Import
Policy iBGP-v4-RR-Import:
    [1243328] Term Lab-Infra:
        from [1243328 0]  proto BGP
             [28 0] route filter:
                 10.11.0.0/8 orlonger
                 10.13.0.0/8 orlonger
        then [28 0] accept
    [1243300] Term External:
        from [1243300 1]  proto BGP
         [1243296 0]  community Ext-Com1 [64496:1515 ]
         [1243296 0]  prefix-list-filter Customer-Routes
         [1243296 0]  aspath AS6221
             [1243296 1] route filter:
                 172.16.49.0/12 orlonger
                 172.16.50.0/12 orlonger
                 172.16.51.0/12 orlonger
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                 172.16.52.0/12 orlonger
                 172.16.56.0/12 orlonger
                 172.16.60.0/12 orlonger
        then [1243296 2] community + Ext-Com2 [64496:2000 ] [1243296 0] accept
    [4] Term Final:
        then [4 0] reject

show policy (Multicast Scoping)

user@host> show policymulticast-scoping
Policy multicast-scoping:
    from
         multicast-scope == 8
  then
    accept

show policy (Route Filter and source Address Filter Lists)

user@host> show policy rf-test-policy
Policy rf-test-policy:
    Term term1:
        from source-address-filter-list saf-list-1
             source-address filter:
                 192.0.2.0/29 longer
                 192.0.2.64/28 exact
                 192.0.2.128/28 exact
                 192.0.2.160/28 orlonger
    Term term2:
        from route-filter-list rf-list-1
             route filter:
                 198.51.100.0/29 upto 198.51.100.0/30
                 198.51.100.8/29 upto 198.51.100.8/30 accept
    Term unnamed:
        then reject
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show policy conditions

Syntax show policy conditions
<condition-name>
<detail>
<dynamic>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show policy conditions
<condition-name>
<detail>
<dynamic>

Release Information Command introduced in Junos OS Release 9.0.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display all the configured conditions as well as the routing tables with which the

configuration manager is interacting. If the detail keyword is included, the output also

displays dependent routes for each condition.

Options none—Display all configured conditions and associated routing tables.

condition-name—(Optional) Display information about the specified condition only.

detail—(Optional) Display the specified level of output.

dynamic—(Optional)Display informationabout theconditions in thedynamicdatabase.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show policy conditions detail on page 638

Output Fields Table 29 on page 637 lists the output fields for the show policy conditions command.

Output fields are listed in the approximate order in which they appear.

Table 29: show policy conditions Output Fields

Level of OutputField DescriptionField Name

All levelsName of configured condition.Condition

All levelsCondition type. If the if-route-exists option is configured, the event type is:
Existence of a route in a specific routing table.

event

detailList of routes dependent on the condition, along with the latest generation
number.

Dependent routes
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Table 29: show policy conditions Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsList of routing tables associated with the condition, along with the latest
generation number and number of dependencies.

Condition tables

All levelsList of conditions configured to look for a route in the specified table.If-route-exists
conditions

Sample Output

show policy conditions detail

user@host> show policy conditions detail
Configured conditions:
Condition cond1, event: Existence of a route in a specific routing table
Dependent routes:
 172.16.4.4/32, generation 3
 6.6.6.6/32, generation 3
 10.10.10.10/32, generation 3

Condition cond2, event: Existence of a route in a specific routing table
Dependent routes:
None

Condition tables:
Table inet.0, generation 4, dependencies 3, If–route-exists conditions: cond1 
(static) cond2 (static)
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show route

List of Syntax Syntax on page 639

Syntax (EX Series Switches) on page 639

Syntax show route
<all>
<destination-prefix>
<logical-system (all | logical-system-name)>
<private>
<te-ipv4-prefix-ip te-ipv4-prefix-ip>
<te-ipv4-prefix-node-ip te-ipv4-prefix-node-ip>
<te-ipv4-prefix-node-iso te-ipv4-prefix-node-iso>

Syntax (EX Series
Switches)

show route
<all>
<destination-prefix>
<private>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Option private introduced in Junos OS Release 9.5.

Option private introduced in Junos OS Release 9.5 for EX Series switches.

Command introduced in Junos OS Release 15.1R3 on MX Series routers for enhanced

subscriber management.

Option display-client-data introduced in Junos OS Release 16.2R1 on MX80, MX104,

MX240, MX480, MX960, MX2010, MX2020, vMX Series routers.

Options te-ipv4-prefix-ip, te-ipv4-prefix-node-ip, and te-ipv4-prefix-node-iso introduced

in Junos OS Release 17.2R1 on MX Series and PTX Series.

Description Display the active entries in the routing tables.

Options none—Display brief information about all active entries in the routing tables.

all—(Optional) Display information about all routing tables, including private, or internal,
routing tables.

destination-prefix—(Optional) Display active entries for the specified address or range
of addresses.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

private—(Optional) Display information only about all private, or internal, routing tables.

display-client-data—(Optional) Display client id and cookie information for routes
installed by the routing protocol process client applications.

te-ipv4-prefix-ip te-ipv4-prefix-ip—(Optional) Display IPv4 address of the
traffic-engineering prefix, without the mask length if present in the routing table.
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te-ipv4-prefix-node-ip te-ipv4-prefix-node-ip—(Optional)Displayall prefixes thathave
originated fromthe traffic-engineeringnode.Youcan filter IPv4nodeaddresses from

the traffic-engineered routes in the lsdist.0 table.

te-ipv4-prefix-node-iso te-ipv4-prefix-node-iso—(Optional) Display all prefixes that
have originated from the traffic-engineering node. You can filter IPv4 routeswith the

specified ISO circuit ID from the lsdist.0 table.

Required Privilege
Level

view

Related
Documentation

Understanding IS-IS Configuration on page 13•

• Example: Configuring IS-IS on page 14

• Examples: Configuring Internal BGP Peering

• Examples: Configuring External BGP Peering

• Examples: Configuring OSPF Routing Policy

• Verifying and Managing Junos OS Enhanced Subscriber Management

List of Sample Output show route on page 643
show route (VPN) on page 644
show route (with Destination Prefix) on page 644
show route destination-prefix detail on page 644
show route extensive on page 644
show route extensive ( ECMP) on page 645
show route extensive (Multipath Resolution) on page 645
show route (Enhanced Subscriber Management) on page 649
show route (IPv6 Flow Specification) on page 650
show route display-client-data detail on page 650
show route te-ipv4-prefix-ip on page 651
show route te-ipv4-prefix-ip extensive on page 651
show route te-ipv4-prefix-node-iso on page 654
show route te-ipv4-prefix-node-iso extensive on page 654
show route te-ipv4-prefix-node-iso detail on page 657

Output Fields Table 30 on page 640 describes the output fields for the show route command. Output

fields are listed in the approximate order in which they appear.

Table 30: show route Output Fields

Field DescriptionField Name

Name of the routing table (for example, inet.0).routing-table-name

Number of destinations for which there are routes in the routing table.number destinations
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Table 30: show route Output Fields (continued)

Field DescriptionField Name

Number of routes in the routing table and total number of routes in the following states:

• active (routes that are active).

• holddown (routes that are in the pending state before being declared inactive). A holddown route
was once the active route and is no longer the active route. The route is in the holddown state
because a protocol still has interest in the route, meaning that the interest bit is set. A protocol
might have its interest bit set on the previously active route because the protocol is still advertising
the route. The route will be deleted after all protocols withdraw their advertisement of the route
and remove their interest bit. A persistent holddown state oftenmeans that the interested protocol
is not releasing its interest bit properly.

However, if you have configured advertisement of multiple routes (with the add-path or
advertise-inactive statement), the holddown bit is most likely set because BGP is advertising the
route as an active route. In this case, you can ignore the holddown state because nothing is wrong.

• hidden (routes that are not used because of a routing policy).

number routes

Routedestination (for example:10.0.0.1/24). Sometimes the route information is presented inanother
format, such as:

• MPLS-label (for example, 80001).

• interface-name (for example, ge-1/0/2).

• neighbor-address:control-word-status:encapsulationtype:vc-id :source (Layer2circuitonly. Forexample,
10.1.1.195:NoCtrlWord:1:1:Local/96):

• neighbor-address—Address of the neighbor.

• control-word-status—Whether the use of the control word has been negotiated for this virtual
circuit: NoCtrlWord or CtrlWord.

• encapsulation type—Type of encapsulation, represented by a number: (1) Frame Relay DLCI, (2)
ATM AAL5 VCC transport, (3) ATM transparent cell transport, (4) Ethernet, (5) VLAN Ethernet,
(6) HDLC, (7) PPP, (8) ATM VCC cell transport, (10) ATM VPC cell transport.

• vc-id—Virtual circuit identifier.

• source—Source of the advertisement: Local or Remote.

destination-prefix

Protocol fromwhich the route was learned and the preference value for the route.

• +—A plus sign indicates the active route, which is the route installed from the routing table into the
forwarding table.

• -—A hyphen indicates the last active route.

• *—Anasterisk indicates that the route is both the active and the last active route. An asterisk before
a to line indicates the best subpath to the route.

In every routing metric except for the BGP LocalPref attribute, a lesser value is preferred. In order to
use common comparison routines, Junos OS stores the 1's complement of the LocalPref value in the
Preference2 field. For example, if the LocalPref value for Route 1 is 100, the Preference2 value is -101.
If the LocalPref value for Route 2 is 155, the Preference2 value is -156. Route 2 is preferred because it
has a higher LocalPref value and a lower Preference2 value.

[ protocol, preference ]

How long the route been known (for example, 2w4d 13:11:14, or 2 weeks, 4 days, 13 hours, 11 minutes,
and 14 seconds).

weeks:days
hours:minutes:seconds

Cost value of the indicated route. For routes within an AS, the cost is determined by the IGP and the
individualprotocolmetrics. For external routes, destinations, or routingdomains, thecost isdetermined
by a preference value.

metric
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Table 30: show route Output Fields (continued)

Field DescriptionField Name

Local preference value included in the route.localpref

Interface fromwhich the route was received.from

AS path through which the route was learned. The letters at the end of the AS path indicate the path
origin, providing an indication of the state of the route at the point at which the AS path originated:

• I—IGP.

• E—EGP.

• ?—Incomplete; typically, the AS path was aggregated.

When AS path numbers are included in the route, the format is as follows:

• [ ]—Brackets enclose the local ASnumber associatedwith theASpath ifmore thanoneASnumber
is configured on the routing device, or if AS path prepending is configured.

• { }—Braces enclose AS sets, which are groups of AS numbers in which the order does not matter.
A set commonly results from route aggregation. The numbers in each AS set are displayed in
ascending order.

• ( )—Parentheses enclose a confederation.

• ( [ ] )—Parentheses and brackets enclose a confederation set.

NOTE: In Junos OS Release 10.3 and later, the AS path field displays an unrecognized attribute and
associatedhexadecimal value if BGP receivesattribute 128 (attribute set) andyouhavenot configured
an independent domain in any routing instance.

AS path

Extended next-hop encoding capability enabled for the specified BGP community for routing IPv4
traffic over IPv6 tunnels. When BGP receives routes without the tunnel community, IPv4-0ver IPv6
tunnels are not created and BGP routes are resolved without encapsulation.

encapsulated

Stack of labels carried in the BGP route update.Route Labels

(BGP-learned routes) Validation status of the route:

• Invalid—Indicates that the prefix is found, but either the corresponding AS received from the EBGP
peer is not the AS that appears in the database, or the prefix length in the BGP update message is
longer than themaximum length permitted in the database.

• Unknown—Indicates that the prefix is not among the prefixes or prefix ranges in the database.

• Unverified—Indicates that theoriginof theprefix is not verifiedagainst thedatabase.This isbecause
the database got populated and the validation is not called for in the BGP import policy, although
origin validation is enabled, or the origin validation is not enabled for the BGP peers.

• Valid—Indicates that the prefix and autonomous system pair are found in the database.

validation-state

Next hop to the destination. An angle bracket (>) indicates that the route is the selected route.

If the destination is Discard, traffic is dropped.

to
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Table 30: show route Output Fields (continued)

Field DescriptionField Name

Interface used to reach the next hop. If there is more than one interface available to the next hop, the
interface that is actually used is followedby thewordSelected. This field canalso contain the following
information:

• Weight—Value used to distinguish primary, secondary, and fast reroute backup routes. Weight
information is availablewhenMPLS label-switchedpath (LSP) linkprotection, node-linkprotection,
or fast reroute is enabled, orwhen the standby state is enabled for secondary paths. A lowerweight
value is preferred. Among routes with the same weight value, load balancing is possible.

• Balance—Balance coefficient indicating how traffic of unequal cost is distributed among next hops
when a routing device is performing unequal-cost load balancing. This information is available
when you enable BGPmultipath load balancing.

• lsp-path-name—Name of the LSP used to reach the next hop.

• label-action—MPLS label andoperation occurring at the next hop. Theoperation canbepop (where
a label is removed fromthe topof the stack),push (whereanother label is added to the label stack),
or swap (where a label is replaced by another label). For VPNs, expect to seemultiple push
operations, corresponding to the inner and outer labels required for VPN routes (in the case of a
direct PE-to-PE connection, the VPN route would have the inner label push only).

via

(Enhanced subscriber management for MX Series routers) Indicates that an access-internal route is
managed by enhanced subscriber management. By contrast, access-internal routes notmanaged
by enhanced subscriber management are displayed with associated next-hop andmedia access
control (MAC) address information.

Private unicast

Distribution of the load based on the underlying operational interface bandwidth for equal-cost
multipaths (ECMP) across the nexthop gateways in percentages.

balance

Sample Output

show route

user@host> show route
inet.0: 11 destinations, 12 routes (11 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:65500:1:10.0.0.20/240               
                   *[MVPN/70] 19:53:41, metric2 1
                      Indirect
1:65500:1:10.0.0.40/240               
                   *[BGP/170] 19:53:29, localpref 100, from 10.0.0.30
                      AS path: I
                    > to 10.0.24.4 via lt-0/3/0.24, label-switched-path toD
                    [BGP/170] 19:53:26, localpref 100, from 10.0.0.33
                      AS path: I
                    > to 10.0.24.4 via lt-0/3/0.24, label-switched-path toD
1:65500:1:10.0.0.60/240               
                   *[BGP/170] 19:53:29, localpref 100, from 10.0.0.30
                      AS path: I
                    > to 10.0.28.8 via lt-0/3/0.28, label-switched-path toF
                    [BGP/170] 19:53:25, localpref 100, from 10.0.0.33
                      AS path: I
                    > to 10.0.28.8 via lt-0/3/0.28, label-switched-path toF
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show route (VPN)

The following sample output shows aVPN routewith composite next hops enabled. The

first Push operation corresponds to the outer label. The second Push operation

corresponds to the inner label.

user@host> show route 192.0.2.0

13979:665001.inet.0: 871 destinations, 3556 routes (871 active, 0 holddown, 0 
hidden)
+ = Active Route, - = Last Active, * = Both

192.0.2.0/24        [BGP/170] 00:28:32, localpref 100, from 10.9.9.160
                      AS path: 13980 ?, validation-state: unverified
                    > to 10.100.0.42 via ae2.0, Push 16, Push 300368(top)
                    [BGP/170] 00:28:28, localpref 100, from 10.9.9.169
                      AS path: 13980 ?, validation-state: unverified
                    > to 10.100.0.42 via ae2.0, Push 126016, Push 300368(top)
                   #[Multipath/255] 00:28:28, metric2 102
                    > to 10.100.0.42 via ae2.0, Push 16, Push 300368(top)
                      to 10.100.0.42 via ae2.0, Push 16, Push 300368(top)

show route (with Destination Prefix)

user@host> show route 172.16.0.0/12

inet.0: 10 destinations, 10 routes (9 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

172.16.0.0/12      *[Static/5] 2w4d 12:54:27
                    > to 192.168.167.254 via fxp0.0

show route destination-prefix detail

user@host> show route 198.51.100.0 detail

inet.0: 15 destinations, 20 routes (15 active, 0 holddown, 0 hidden)
198.51.100.0/24 (2 entries, 2 announced)
        *BGP    Preference: 170/-101
         ...
         BGP-Static Preference: 4294967292
               Next hop type: Discard
                 Address: 0x9041ae4
                 Next-hop reference count: 2
                 State: <NoReadvrt Int Ext AlwaysFlash>
        Inactive reason: Route Preference
        Local AS:   200
        Age: 4d 1:40:40
        Validation State: unverified
        Task: RT
        Announcement bits (1): 2-BGP_RT_Background
        AS path: 4 5 6 I  

show route extensive

user@host> show route extensive
v1.mvpn.0: 5 destinations, 8 routes (5 active, 1 holddown, 0 hidden)
1:65500:1:10.0.0.40/240 (1 entry, 1 announced)
    *BGP   Preference: 170/-101
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           PMSI: Flags 0x0: Label[0:0:0]: PIM-SM: Sender 10.0.0.40 Group 
203.0.113.1
           Next hop type: Indirect
           Address: 0x92455b8
           Next-hop reference count: 2
           Source: 10.0.0.30
           Protocol next hop: 10.0.0.40
           Indirect next hop: 2 no-forward
           State: <Active Int Ext>
                     Local AS: 64510 Peer AS: 64511
           Age: 3  Metric2: 1
          Validation State: unverified
           Task: BGP_64510.10.0.0.30+179
           Announcement bits (2): 0-PIM.v1 1-mvpn global task
           AS path: I (Originator) Cluster list:  10.0.0.30
           AS path:  Originator ID: 10.0.0.40
           Communities: target:64502:100 encapsulation:0L:14           Import 
Accepted
           Localpref: 100
           Router ID: 10.0.0.30
           Primary Routing Table bgp.mvpn.0
           Indirect next hops: 1
                Protocol next hop: 10.0.0.40 Metric: 1
                Indirect next hop: 2 no-forward
                Indirect path forwarding next hops: 1
                      Next hop type: Router
                      Next hop: 10.0.24.4 via lt-0/3/0.24 weight 0x1
                10.0.0.40/32 Originating RIB: inet.3
                      Metric: 1                       Node path count: 1
                      Forwarding nexthops: 1
                         Nexthop: 10.0.24.4 via lt-0/3/0.24

show route extensive ( ECMP)

user@host> show route extensive
*IS-IS Preference: 15
                Level: 1
                Next hop type: Router, Next hop index: 1048577
                Address: 0xXXXXXXXXXX
                Next-hop reference count: YY 
                Next hop: 172.16.50.2 via ae1.0 balance 43%, selected
                Session Id: 0x141
                Next hop: 192.0.2.2 via ae0.0 balance 57%

show route extensive (Multipath Resolution)

user@host> show route extensive
inet.0: 37 destinations, 37 routes (36 active, 0 holddown, 1 hidden)
10.1.1.2/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 10.1.1.2/32 -> {indirect(1048574)}
        *Static Preference: 5
                Next hop type: Indirect, Next hop index: 0
                Address: 0xb39d1b0
                Next-hop reference count: 2
                Next hop type: Router, Next hop index: 581
                Next hop: 12.1.1.2 via ge-2/0/1.0, selected
                Session Id: 0x144
                Next hop: 13.1.1.2 via ge-2/0/2.0, selected
                Session Id: 0x145
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                Protocol next hop: 10.1.1.1
                Indirect next hop: 0xb2b20f0 1048574 INH Session ID: 0x143
                State: <Active Int Ext>
                Age: 2:53  Metric2: 0
                Validation State: unverified
                Task: RT
                Announcement bits (2): 0-KRT 2-Resolve tree 1
                AS path: I
                Indirect next hops: 1
                        Protocol next hop: 10.1.1.1
                        Indirect next hop: 0xb2b20f0 1048574 INH Session ID: 0x143

                        Indirect path forwarding next hops: 2
                                Next hop type: Router
                                Next hop: 12.1.1.2 via ge-2/0/1.0
                                Session Id: 0x144
                                Next hop: 13.1.1.2 via ge-2/0/2.0
                                Session Id: 0x145
                     10.1.1.1/32 Originating RIB: inet.0
                        Node path count: 1
                          Node flags: 1
                        Forwarding nexthops: 2 (Merged)
                        Nexthop: 12.1.1.2 via ge-2/0/1.0 
                         Nexthop: 13.1.1.2 via ge-2/0/2.0  

user@host> show route active-path extensive
user@host> show route 141.1.1.1 active-path extensive

inet.0: 1000061 destinations, 1000082 routes (1000061 active, 0 holddown, 0 hidden)
141.1.1.1/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 141.1.1.1/32 -> {indirect(1051215)}
unicast reverse-path: 0
[ae0.0 ae1.0]
Page 0 idx 0, (group Internet-IPv4 type External) Type 1 val 0xbb2e53d8 (adv_entry)
Advertised metrics:
Nexthop: Self
AS path: [500] 410 I
Communities:
Path 141.1.1.1 from 50.0.0.11 Vector len 4. Val: 0
*BGP Preference: 170/-101
Next hop type: Indirect, Next hop index: 0
Address: 0x2e9aacdc
Next-hop reference count: 500000
Source: 50.0.0.11
Next hop type: Router, Next hop index: 0
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Label operation: Push 3851, Push 25, Push 20(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 25: None; Label 20: None;
Label element ptr: 0xb5dc1780
Label parent element ptr: 0x18d48080
Label element references: 2
Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Label operation: Push 3851, Push 25, Push 22(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 25: None; Label 22: None;
Label element ptr: 0xb5dc1700
Label parent element ptr: 0x18d41000
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Label element references: 2
Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Label operation: Push 3851, Push 24, Push 48(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 24: None; Label 48: None;
Label element ptr: 0x18d40800
Label parent element ptr: 0x18d49780
Label element references: 3
Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Label operation: Push 3851, Push 24, Push 49(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 24: None; Label 49: None;
Label element ptr: 0xb5dc1680
Label parent element ptr: 0x18d48f00
Label element references: 2
Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1
Label operation: Push 3851, Push 25, Push 21(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 25: None; Label 21: None;
Label element ptr: 0xb5dc1600
Label parent element ptr: 0x18d44d80
Label element references: 2
Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1
Label operation: Push 3851, Push 25, Push 25(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 25: None; Label 25: None;
Label element ptr: 0xb5dc1580
Label parent element ptr: 0x18d3da80
Label element references: 2
Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1, selected
Label operation: Push 3851, Push 24, Push 68(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 24: None; Label 68: None;
Label element ptr: 0x18d41500
Label parent element ptr: 0x18d49000
Label element references: 3
Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1
Label operation: Push 3851, Push 24, Push 69(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 3851: None; Label 24: None; Label 69: None;
Label element ptr: 0xb5dc1500
Label parent element ptr: 0x18d48300
Label element references: 2
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Label element child references: 0
Label element lsp id: 0
Session Id: 0x0
Protocol next hop: 50.0.0.11
Label operation: Push 3851
Label TTL action: prop-ttl
Load balance label: Label 3851: None;
Indirect next hop: 0x1883e200 1051215 INH Session ID: 0xb0d
State:
Local AS: 500 Peer AS: 500
Age: 1:40:03 Metric2: 2
Validation State: unverified
Task: BGP_500.50.0.0.11
Announcement bits (5): 0-KRT 8-KRT 9-BGP_RT_Background 10-Resolve tree 5 11-Resolve
 tree 8
AS path: 410 I
Accepted
Route Label: 3851
Localpref: 100
Router ID: 50.0.0.11
Indirect next hops: 1
Protocol next hop: 50.0.0.11 Metric: 2
Label operation: Push 3851
Label TTL action: prop-ttl
Load balance label: Label 3851: None;
Indirect next hop: 0x1883e200 1051215 INH Session ID: 0xb0d
Indirect path forwarding next hops (Merged): 8
Next hop type: Router
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Session Id: 0x0
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Session Id: 0x0
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Session Id: 0x0
Next hop: 50.0.12.2 via ae0.0 weight 0x1
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1
Session Id: 0x0
Next hop: 50.0.13.3 via ae1.0 weight 0x1
Session Id: 0x0
50.0.0.11/32 Originating RIB: inet.3
Metric: 1 Node path count: 4
Node flags: 1
Indirect nexthops: 4
Protocol Nexthop: 50.0.0.4 Metric: 1 Push 24
Indirect nexthop: 0x1880f200 1048597 INH Session ID: 0xb0c
Path forwarding nexthops link: 0x36120400
Path inh link: 0x0
Indirect path forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0
50.0.0.4/32 Originating RIB: inet.3
Metric: 1 Node path count: 1
Forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
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Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0
Protocol Nexthop: 50.0.0.5 Metric: 1 Push 24
Indirect nexthop: 0x18810000 1048596 INH Session ID: 0xb0b
Path forwarding nexthops link: 0x1545be00
Path inh link: 0x0
Indirect path forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0
50.0.0.5/32 Originating RIB: inet.3
Metric: 1 Node path count: 1
Forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0
Protocol Nexthop: 50.0.0.6 Metric: 1 Push 25
Indirect nexthop: 0x1880e600 1048588 INH Session ID: 0xb0a
Path forwarding nexthops link: 0x3611f440
Path inh link: 0x0
Indirect path forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0
50.0.0.6/32 Originating RIB: inet.3
Metric: 1 Node path count: 1
Forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0
Protocol Nexthop: 50.0.0.7 Metric: 1 Push 25
Indirect nexthop: 0x1880dc00 1048586 INH Session ID: 0xb09
Path forwarding nexthops link: 0x15466d80
Path inh link: 0x0
Indirect path forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0
50.0.0.7/32 Originating RIB: inet.3
Metric: 1 Node path count: 1
Forwarding nexthops: 2
Nexthop: 50.0.12.2 via ae0.0
Session Id: 0
Nexthop: 50.0.13.3 via ae1.0
Session Id: 0

show route (Enhanced Subscriber Management)

user@host> show route
inet.0: 41 destinations, 41 routes (40 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

198.51.100.11/24    *[Access-internal/12] 00:00:08
                > to #0 10.0.0.1.93.65 via demux0.1073741824
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198.51.100.12/24    *[Access-internal/12] 00:00:08
                Private unicast

show route (IPv6 Flow Specification)

user@host> show route
inet6.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::10:255:185:19/128
                   *[Direct/0] 05:11:27
                    > via lo0.0
2001:db8::11:11:11:0/120
                   *[BGP/170] 00:28:58, localpref 100
                      AS path: 2000 I, validation-state: unverified
                    > to 2001:db8::13:14:2:2 via ge-1/1/4.0
2001:db8::13:14:2:0/120*[Direct/0] 00:45:07
                    > via ge-1/1/4.0
2001:db8::13:14:2:1/128*[Local/0] 00:45:18
                      Local via ge-1/1/4.0
fe80::2a0:a50f:fc71:71d5/128
                   *[Direct/0] 05:11:27
                    > via lo0.0
fe80::5e5e:abff:feb0:933e/128
                   *[Local/0] 00:45:18
                      Local via ge-1/1/4.0

inet6flow.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::11:11:11:10/128,*,proto=6,dstport=80,srcport=65535/term:1            
                   *[BGP/170] 00:28:58, localpref 100, from 2001:db8::13:14:2:2
                      AS path: 2000 I, validation-state: unverified
                      Fictitious
2001:db8::11:11:11:30/128,*,icmp6-type=128,len=100,dscp=10/term:2            
                   *[BGP/170] 00:20:54, localpref 100, from 2001:db8::13:14:2:2
                      AS path: 2000 I, validation-state: unverified
                      Fictitious

show route display-client-data detail

user@host> show route 198.51.100.0/24 display-client-data detail
inet.0: 59 destinations, 70 routes (59 active, 0 holddown, 0 hidden)
198.51.100.0/24 (1 entry, 1 announced)
        State: <FlashAll>
        *BGP-Static Preference: 5/-101
                Next hop type: Indirect, Next hop index: 0
                Address: 0xa5c2af8
                Next-hop reference count: 2
                Next hop type: Router, Next hop index: 1641
                Next hop: 192.0.2.1 via ge-2/1/1.0, selected
                Session Id: 0x160
                Protocol next hop: 192.0.2.1
                Indirect next hop: 0xa732cb0 1048621 INH Session ID: 0x17e
                State: <Active Int Ext AlwaysFlash NSR-incapable Programmed>
                Age: 3:13       Metric2: 0
                Validation State: unverified
                Announcement bits (3): 0-KRT 5-LDP 6-Resolve tree 3
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                AS path: I
                Client id: 1, Cookie: 1

show route te-ipv4-prefix-ip

user@host> show route te-ipv4-prefix-ip 10.10.10.10
lsdist.0: 283 destinations, 283 routes (283 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L1:0
 }/1152              
                   *[IS-IS/15] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0101.0101.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0202.0202.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0303.0303.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0404.0404.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0505.0505.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0606.0606.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0707.0707.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:01:01
                      Fictitious

show route te-ipv4-prefix-ip extensive

user@host>show route te-ipv4-prefix-ip 10.10.10.10 extensive
lsdist.0: 298 destinations, 298 routes (298 active, 0 holddown, 0 hidden)
        *IS-IS  Preference: 15
                Level: 1
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
                State:<Active NotInstall>
                Local AS:   100
                Age: 7:58
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                Validation State: unverified
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0x40, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0101.0101.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
       State: <Active NotInstall
       Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0xe0, Algo: 0>

PREFIX { Node { AS:100 ISO:0100.0202.0202.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
                State: <Active NotInstall>
       Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0303.0303.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0404.0404.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
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                State: <Active NotInstall>
                Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0505.0505.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0606.0606.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0707.0707.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
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                Address: 0xa1a2ac4
                Next-hop reference count: 298
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 7:58 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0x40, Algo: 0

show route te-ipv4-prefix-node-iso

user@host> show route te-ipv4-prefix-node-iso 0100.0a0a.0a0a.00
lsdist.0: 283 destinations, 283 routes (283 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L1:0
 }/1152              
                   *[IS-IS/15] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:1.1.1.1/32 } ISIS-L2:0 
}/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:2.2.2.2/32 } ISIS-L2:0 
}/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:3.3.3.3/32 } ISIS-L2:0 
}/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:4.4.4.4/32 } ISIS-L2:0 
}/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:5.5.5.5/32 } ISIS-L2:0 
}/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:6.6.6.6/32 } ISIS-L2:0 
}/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:7.7.7.7/32 } ISIS-L2:0 
}/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152              
                   *[IS-IS/18] 00:05:20
                      Fictitious

show route te-ipv4-prefix-node-iso extensive

user@host> show route te-ipv4-prefix-node-iso 0100.0a0a.0a0a.00 extensive
lsdist.0: 283 destinations, 283 routes (283 active, 0 holddown, 0 hidden)
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L1:0
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 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 15
                Level: 1
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0x40, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:1.1.1.1/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1001, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:2.2.2.2/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1002, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:3.3.3.3/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
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                Prefix SID: 1003, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:4.4.4.4/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1004, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:5.5.5.5/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1005, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:6.6.6.6/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1006, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:7.7.7.7/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
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                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1007, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:47 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0x40, Algo: 0

show route te-ipv4-prefix-node-iso detail

user@host> show route te-ipv4-prefix-node-iso 0100.0a0a.0a0a.00 detail
lsdist.0: 283 destinations, 283 routes (283 active, 0 holddown, 0 hidden)
PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L1:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 15
                Level: 1
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0x40, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:1.1.1.1/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1001, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:2.2.2.2/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
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                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1002, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:3.3.3.3/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1003, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:4.4.4.4/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1004, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:5.5.5.5/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1005, Flags: 0xe0, Algo: 0
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PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:6.6.6.6/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1006, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:7.7.7.7/32 } ISIS-L2:0 
}/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1007, Flags: 0xe0, Algo: 0

PREFIX { Node { AS:100 ISO:0100.0a0a.0a0a.00 } { IPv4:10.10.10.10/32 } ISIS-L2:0
 }/1152 (1 entry, 0 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Fictitious, Next hop index: 0
                Address: 0xa1a2ac4
                Next-hop reference count: 283
                Next hop: 
                State: <Active NotInstall>
                Local AS:   100 
                Age: 6:54 
                Validation State: unverified 
                Task: IS-IS
                AS path: I
                Prefix SID: 1000, Flags: 0x40, Algo: 0
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show route active-path

List of Syntax Syntax on page 660

Syntax (EX Series Switches) on page 660

Syntax show route active-path
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route active-path
<brief | detail | extensive | terse>

Release Information Command introduced in Junos OS Release 8.0.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display all active routes for destinations. An active route is a route that is selected as the

best path. Inactive routes are not displayed.

Options none—Display all active routes.

brief | detail | extensive | terse—(Optional) Display the specified level of output. If you
do not specify a level of output, the system defaults to brief.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show route active-path on page 660
show route active-path brief on page 661
show route active-path detail on page 661
show route active-path extensive on page 662
show route active-path terse on page 664

Output Fields For information about output fields, see the output field tables for the show route

command, the show route detail command, the show route extensive command, or the

show route terse command.

Sample Output

show route active-path

user@host> show route active-path

inet.0: 7 destinations, 7 routes (6 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

10.255.70.19/32    *[Direct/0] 21:33:52
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                    > via lo0.0
10.255.71.50/32    *[IS-IS/15] 00:18:13, metric 10
                    > to 172.16.100.1 via so-2/1/3.0
172.16.100.1/24       *[Direct/0] 00:18:36
                    > via so-2/1/3.0
172.16.100.1/32       *[Local/0] 00:18:41
                      Local via so-2/1/3.0
192.168.64.0/21    *[Direct/0] 21:33:52
                    > via fxp0.0
192.168.70.19/32   *[Local/0] 21:33:52
                      Local via fxp0.0

show route active-path brief

The output for the show route active-pathbrief command is identical to that for the show

route active-path command. For sample output, see show route active-path onpage660.

show route active-path detail

user@host> show route active-path detail

inet.0: 7 destinations, 7 routes (6 active, 0 holddown, 1 hidden)

10.255.70.19/32 (1 entry, 1 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 3
                Next hop: via lo0.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 21:37:10
                Task: IF
                Announcement bits (3): 2-IS-IS 5-Resolve tree 2 6-Resolve tree 3

                AS path: I

10.255.71.50/32 (1 entry, 1 announced)
        *IS-IS  Preference: 15
                Level: 1
                Next hop type: Router, Next hop index: 397
                Next-hop reference count: 4
                Next hop: 172.16.100.1 via so-2/1/3.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 21:31      Metric: 10
                Task: IS-IS
                Announcement bits (4): 0-KRT 2-IS-IS 5-Resolve tree 2 6-Resolve 
tree 3
                AS path: I

172.16.100.0/24 (1 entry, 1 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 3
                Next hop: via so-2/1/3.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 21:54
                Task: IF
                Announcement bits (3): 2-IS-IS 5-Resolve tree 2 6-Resolve tree 3

661Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



                AS path: I

172.16.100.1/32 (1 entry, 1 announced)
        *Local  Preference: 0
                Next hop type: Local
                Next-hop reference count: 11
                Interface: so-2/1/3.0
                State: ‹Active NoReadvrt Int›
                Local AS:   200
                Age: 21:59
                Task: IF
                Announcement bits (2): 5-Resolve tree 2 6-Resolve tree 3
                AS path: I

192.168.64.0/21 (1 entry, 1 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 3
                Next hop: via fxp0.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 21:37:10
                Task: IF
                Announcement bits (2): 5-Resolve tree 2 6-Resolve tree 3
                AS path: I

192.168.70.19/32 (1 entry, 1 announced)
        *Local  Preference: 0
                Next hop type: Local
                Next-hop reference count: 11
                Interface: fxp0.0
                State: ‹Active NoReadvrt Int›
                Local AS:   200
                Age: 21:37:10
                Task: IF
                Announcement bits (2): 5-Resolve tree 2 6-Resolve tree 3
                AS path: I

show route active-path extensive

user@host> show route active-path extensive

inet.0: 7 destinations, 7 routes (6 active, 0 holddown, 1 hidden)
10.255.70.19/32 (1 entry, 1 announced)
TSI:
IS-IS level 1, LSP fragment 0
IS-IS level 2, LSP fragment 0
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 3
                Next hop: via lo0.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 21:39:47
                Task: IF
                Announcement bits (3): 2-IS-IS 5-Resolve tree 2 6-Resolve tree 3

                AS path: I

10.255.71.50/32 (1 entry, 1 announced)
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TSI:
KRT in-kernel 10.255.71.50/32 -> {172.16.100.1}
IS-IS level 2, LSP fragment 0
        *IS-IS  Preference: 15
                Level: 1
                Next hop type: Router, Next hop index: 397
                Next-hop reference count: 4
                Next hop: 172.16.100.1 via so-2/1/3.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 24:08      Metric: 10
                Task: IS-IS
                Announcement bits (4): 0-KRT 2-IS-IS 5-Resolve tree 2 6-Resolve 
tree 3
                AS path: I

172.16.100.1/24 (1 entry, 1 announced)
TSI:
IS-IS level 1, LSP fragment 0
IS-IS level 2, LSP fragment 0
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 3
                Next hop: via so-2/1/3.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 24:31
                Task: IF
                Announcement bits (3): 2-IS-IS 5-Resolve tree 2 6-Resolve tree 3

                AS path: I

172.16.100.1/32 (1 entry, 1 announced)
        *Local  Preference: 0
                Next hop type: Local
                Next-hop reference count: 11
                Interface: so-2/1/3.0
                State: ‹Active NoReadvrt Int›
                Local AS:   200
                Age: 24:36
                Task: IF
                Announcement bits (2): 5-Resolve tree 2 6-Resolve tree 3
                AS path: I

192.168.64.0/21 (1 entry, 1 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 3
                Next hop: via fxp0.0, selected
                State: ‹Active Int›
                Local AS:   200
                Age: 21:39:47
                Task: IF
                Announcement bits (2): 5-Resolve tree 2 6-Resolve tree 3
                AS path: I

192.168.70.19/32 (1 entry, 1 announced)
        *Local  Preference: 0
                Next hop type: Local
                Next-hop reference count: 11
                Interface: fxp0.0
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                State: ‹Active NoReadvrt Int›
                Local AS:   200
                Age: 21:39:47
                Task: IF
                Announcement bits (2): 5-Resolve tree 2 6-Resolve tree 3
                AS path: I

show route active-path terse

user@host> show route active-path terse

inet.0: 7 destinations, 7 routes (6 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 10.255.70.19/32    D   0                       >lo0.0
* 10.255.71.50/32    I  15         10            >172.16.100.1.
* 172.16.100.0/24       D   0                       >so-2/1/3.0
* 172.16.100.2/32       L   0                        Local
* 192.168.64.0/21    D   0                       >fxp0.0
* 192.168.70.19/32   L   0                        Local
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show route advertising-protocol

Syntax show route advertising-protocol protocol neighbor-address
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display the routing information as it has been prepared for advertisement to a particular

neighbor of a particular dynamic routing protocol.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

neighbor-address—Address of the neighboring router to which the route entry is being
transmitted.

protocol—Protocol transmitting the route:

• bgp—Border Gateway Protocol

• dvmrp—Distance Vector Multicast Routing Protocol

• msdp—Multicast Source Discovery Protocol

• pim—Protocol Independent Multicast

• rip—Routing Information Protocol

• ripng—Routing Information Protocol next generation

Additional Information Routes displayed are routes that the routing table has exported into the routing protocol

and thathavebeen filteredby theassociatedprotocol'sexport routingpolicy statements.

Starting with Junos OS Release 13.3, you can display the routing instance table foo for

any address family, on a VPN route reflector, or a VPN AS boundary router that is

advertising local VPN routes. However, If you do not specify the table in the command,

the output displays each VRF prefix twice.

Required Privilege
Level

view

Related
Documentation

Example: Configuring the MED Attribute That Determines the Exit Point in an AS•

List of Sample Output show route advertising-protocol bgp (Layer 3 VPN) on page 668
show route advertising-protocol bgp detail on page 668
show route advertising-protocol bgp detail (Labeled Unicast) on page 668
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show route advertising-protocol bgp detail (Layer 2 VPN) on page 669
show route advertising-protocol bgp detail (Layer 3 VPN) on page 669
show route advertising-protocol bgp extensive all (Next Hop Self with RIB-out IP
Address) on page 669

Output Fields Table 31 on page 666 lists the output fields for the show route advertising-protocol

command. Output fields are listed in the approximate order in which they appear.

Table 31: show route advertising-protocol Output Fields

Level of OutputField DescriptionField Name

All levelsName of the routing table—for example, inet.0.routing-table-name

All levelsNumber of destinations for which there are routes in the routing table.number
destinations

All levelsNumberof routes in the routing tableand total numberof routes in the following
states:

• active (routes that are active)

• holddown (routes thatare in thepending statebeforebeingdeclared inactive)

• hidden (routes that are not used because of a routing policy)

number routes

brief noneDestination prefix.Prefix

detail extensiveDestination prefix. The entry value is the number of routes for this destination,
and the announced value is the number of routes being announced for this
destination.

destination-prefix
(entry ,announced)

detail extensiveBGP group name and type (Internal or External).BGPgroupandtype

detail extensiveUnique 64-bit prefix augmenting each IP subnet.RouteDistinguisher

detail extensiveIncoming label advertised by the Label Distribution Protocol (LDP). When an
IP packet enters a label-switched path (LSP), the ingress router examines the
packet and assigns it a label based on its destination, placing the label in the
packet's header. The label transforms the packet from one that is forwarded
basedon its IP routing information toone that is forwardedbasedon information
associated with the label.

Advertised Label

detail extensiveFirst label in a block of labels and label block size. A remote PE router uses this
first label when sending traffic toward the advertising PE router.

Label-Base, range

detail extensiveVirtual privatenetwork (VPN) label. Packetsare sentbetweenCEandPE routers
by advertisingVPN labels. VPN labels transit over either aResourceReservation
Protocol (RSVP) or a Label Distribution Protocol (LDP) label-switched path
(LSP) tunnel.

VPN Label
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Table 31: show route advertising-protocol Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsNext hop to the destination. An angle bracket (>) indicates that the route is the
selected route.

If the next-hop advertisement to the peer is Self, and the RIB-out next hop is a
specific IP address, the RIB-out IP address is included in the extensive output.
See showrouteadvertising-protocolbgpextensiveall (NextHopSelfwithRIB-out
IP Address) on page 669.

Nexthop

briefMultiple exit discriminator value included in the route.MED

All levelsLocal preference value included in the route.Lclprefor Localpref

All levels except briefWhen BGP route prioritization is enabled and a route is present in a priority
queue, this shows which priority queue the route is in.

Queued

All levelsAS path through which the route was learned. The letters at the end of the AS
path indicate the path origin, providing an indication of the state of the route at
the point at which the AS path originated:

• I—IGP.

• E—EGP.

• ?—Incomplete; typically, the AS path was aggregated.

When AS path numbers are included in the route, the format is as follows:

• [ ]—Brackets enclose the local AS number associated with the AS path if
configured on the router, or if AS path prepending is configured.

• { }—Braces enclose AS sets, which are groups of AS numbers in which the
order does not matter. A set commonly results from route aggregation. The
numbers in each AS set are displayed in ascending order.

• ( )—Parentheses enclose a confederation.

• ( [ ] )—Parentheses and brackets enclose a confederation set.

NOTE: In Junos OS Release 10.3 and later, the AS path field displays an
unrecognized attribute and associated hexadecimal value if BGP receives
attribute 128(attributeset)andyouhavenotconfiguredan independentdomain
in any routing instance.

AS path

detail extensiveStack of labels carried in the BGP route update.Route Labels

detail extensive(For route reflected output only) Cluster ID sent by the route reflector.Cluster list

detail extensive(For route reflected output only) Address of routing device that originally sent
the route to the route reflector.

Originator ID

detail extensiveCommunity path attribute for the route. See the output field table for the show
route detail command for all possible values for this field.

Communities

detail extensiveAccumulated interior gateway protocol (AIGP) BGP attribute.AIGP
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Table 31: show route advertising-protocol Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveNumber, local preference, and path of the autonomous system (AS) that
originated the route. These values are stored in the Attrset attribute at the
originating router.

Attrset AS

detail extensiveLayer 2 encapsulation (for example, VPLS).Layer2-info:encaps

detail extensiveControl flags: none or Site Down.control flags

detail extensiveMaximum transmission unit (MTU) of the Layer 2 circuit.mtu

Sample Output

show route advertising-protocol bgp (Layer 3 VPN)

user@host> show route advertising-protocol bgp 10.255.14.171
      VPN-A.inet.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      10.255.14.172/32   Self                     1        100 I 
      VPN-B.inet.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      10.255.14.181/32   Self                     2        100 I 

show route advertising-protocol bgp detail

user@host> show route advertising-protocol bgp 111.222.1.3 detail
bgp20.inet.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
111.222.1.11/32 (1 entry, 1 announced)
 BGP group pe-pe type Internal
     Route Distinguisher: 111.255.14.11:69
     Advertised Label: 100000
     next hop: Self
     Localpref: 100
     AS path: 2 I
     Communities: target:69:20
     AIGP 210
111.8.0.0/16 (1 entry, 1 announced)
 BGP group pe-pe type Internal
     Route Distinguisher: 111.255.14.11:69
     Advertised Label: 100000
     Next hop: Self
     Localpref: 100
     AS path: 2 I
     Communities: target:69:20
     AIGP 210

show route advertising-protocol bgp detail (Labeled Unicast)

user@host>show route advertising bgp 1.1.1.3 detail
inet.0: 69 destinations, 70 routes (69 active, 0 holddown, 0 hidden)
* 1.1.1.8/32 (2 entries, 2 announced)
BGP group ibgp type Internal
Route Labels: 1000123(top) 1000124 1000125 1000126
Nexthop: 1.1.1.4
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MED: 7
Localpref: 100
AS path: [5] I
Cluster ID: 3.3.3.3
Originator ID: 1.1.1.1
Entropy label capable
inet6.0: 26 destinations, 28 routes (26 active, 0 holddown, 0 hidden)
* 100::1/128 (2 entries, 1 announced)
BGP group ibgp type Internal
Labels: 1000123(top) 1000124 1000125 1000126
Nexthop: ::ffff:1.1.1.4
Localpref: 100
AS path: [5] I
Cluster ID: 3.3.3.3
Originator ID: 1.1.1.1

show route advertising-protocol bgp detail (Layer 2 VPN)

user@host> show route advertising-protocol bgp 192.168.24.1 detail
vpn-a.l2vpn.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
192.168.16.1:1:1:1/96 (1 entry, 1 announced)
 BGP group int type Internal
     Route Distinguisher: 192.168.16.1:1
     Label-base : 32768, range : 3
     Nexthop: Self
     Localpref: 100
     AS path: I
     Communities: target:65412:100 
     AIGP 210
     Layer2-info: encaps:VLAN, control flags:, mtu:

show route advertising-protocol bgp detail (Layer 3 VPN)

user@host> show route advertising-protocol bgp 10.255.14.176 detail
vpna.inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
* 10.49.0.0/30 (1 entry, 1 announced)
 BGP group ibgp type Internal
     Route Distinguisher: 10.255.14.174:2
     VPN Label: 101264
     Nexthop: Self
     Localpref: 100
     AS path: I
     Communities: target:200:100
     AIGP 210
     AttrSet AS: 100
         Localpref: 100
         AS path: I
...

show route advertising-protocol bgp extensive all (Next Hop Self with RIB-out IP Address)

user@host> show route advertising-protocol bgp 200.0.0.2 170.0.1.0/24 extensive all
inet.0: 13 destinations, 19 routes (13 active, 0 holddown, 6 hidden)
  170.0.1.0/24 (2 entries, 1 announced)
 BGP group eBGP-INTEROP type External
     Nexthop: Self (rib-out 10.100.3.2)
     AS path: [4713] 200 I
...
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show route all

List of Syntax Syntax on page 670

Syntax (EX Series Switches) on page 670

Syntax show route all
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route all

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display information about all routes in all routing tables, including private, or internal,

tables.

Options none—Display information about all routes in all routing tables, including private, or
internal, tables.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

show route brief on page 675•

• show route detail on page 677

List of Sample Output show route all on page 670

Output Fields In Junos OS Release 9.5 and later, only the output fields for the show route all command

display all routing tables, including private, or hidden, routing tables. The output field

table of the show route command does not display entries for private, or hidden, routing
tables in Junos OS Release 9.5 and later.

Sample Output

show route all

The following example displays a snippet of output from the show route command and

then displays the same snippet of output from the show route all command:

user@host> show route
mpls.0: 7 destinations, 7 routes (5 active, 0 holddown, 2 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
0                  *[MPLS/0] 2d 02:24:39, metric 1
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                      Receive
1                  *[MPLS/0] 2d 02:24:39, metric 1
                      Receive
2                  *[MPLS/0] 2d 02:24:39, metric 1
                      Receive
800017             *[VPLS/7] 1d 14:00:16
                    > via vt-3/2/0.32769, Pop      
800018             *[VPLS/7] 1d 14:00:26
                    > via vt-3/2/0.32772, Pop      

user@host> show route all
mpls.0: 7 destinations, 7 routes (5 active, 0 holddown, 2 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
0                  *[MPLS/0] 2d 02:19:12, metric 1
                      Receive
1                  *[MPLS/0] 2d 02:19:12, metric 1
                      Receive
2                  *[MPLS/0] 2d 02:19:12, metric 1
                      Receive
800017             *[VPLS/7] 1d 13:54:49
                    > via vt-3/2/0.32769, Pop      
800018             *[VPLS/7] 1d 13:54:59
                    > via vt-3/2/0.32772, Pop      
vt-3/2/0.32769      [VPLS/7] 1d 13:54:49
                      Unusable
vt-3/2/0.32772      [VPLS/7] 1d 13:54:59
                      Unusable
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show route best

List of Syntax Syntax on page 672

Syntax (EX Series Switches) on page 672

Syntax show route best destination-prefix
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route best destination-prefix
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display the route in the routing table that is the best route to the specified address or

range of addresses. The best route is the longest matching route.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output. If you
do not specify a level of output, the system defaults to brief.

destination-prefix—Address or range of addresses.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

show route brief on page 675•

• show route detail on page 677

List of Sample Output show route best on page 672
show route best detail on page 673
show route best extensive on page 674
show route best terse on page 674

Output Fields For information about output fields, see the output field tables for the show route

command, the show route detail command, the show route extensive command, or the

show route terse command.

Sample Output

show route best

user@host> show route best 10.255.70.103
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inet.0: 24 destinations, 25 routes (23 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
10.255.70.103/32   *[OSPF/10] 1d 13:19:20, metric 2
                    > to 10.31.1.6 via ge-3/1/0.0
                      via so-0/3/0.0

inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
10.255.70.103/32   *[RSVP/7] 1d 13:20:13, metric 2
                    > via so-0/3/0.0, label-switched-path green-r1-r3

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.0.0.0/8         *[Direct/0] 2d 01:43:34
                    > via fxp2.0
                    [Direct/0] 2d 01:43:34
                    > via fxp1.0

show route best detail

user@host> show route best 10.255.70.103 detail
inet.0: 24 destinations, 25 routes (23 active, 0 holddown, 1 hidden)
Restart Complete
10.255.70.103/32 (1 entry, 1 announced)
        *OSPF   Preference: 10
                Next-hop reference count: 9
                Next hop: 10.31.1.6 via ge-3/1/0.0, selected
                Next hop: via so-0/3/0.0
                State: <Active Int>
                Local AS:    69 
                Age: 1d 13:20:06        Metric: 2 
                Area: 0.0.0.0
                Task: OSPF
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete
10.255.70.103/32 (1 entry, 1 announced)
        State: <FlashAll>
        *RSVP   Preference: 7
                Next-hop reference count: 5
                Next hop: via so-0/3/0.0 weight 0x1, selected
                Label-switched-path green-r1-r3
                Label operation: Push 100016
                State: <Active Int>
                Local AS:    69 
                Age: 1d 13:20:59        Metric: 2 
                Task: RSVP
                Announcement bits (1): 1-Resolve tree 2 
                AS path: I

private1__inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)
10.0.0.0/8 (2 entries, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via fxp2.0, selected
                State: <Active Int>
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                Age: 2d 1:44:20 
                Task: IF
                AS path: I
         Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via fxp1.0, selected
                State: <NotBest Int>
                Inactive reason: No difference
                Age: 2d 1:44:20 
                Task: IF
                AS path: I

show route best extensive

The output for the show route best extensive command is identical to that for the show

route best detail command. For sample output, see show route best detail on page 673.

show route best terse

user@host> show route best 10.255.70.103 terse
inet.0: 24 destinations, 25 routes (23 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 10.255.70.103/32   O  10          2            >10.31.1.6
                                                  so-0/3/0.0   

inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 10.255.70.103/32   R   7          2            >so-0/3/0.0   

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 10.0.0.0/8         D   0                       >fxp2.0       
                     D   0                       >fxp1.0 
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show route brief

List of Syntax Syntax on page 675

Syntax (EX Series Switches) on page 675

Syntax show route brief
<destination-prefix>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route brief
<destination-prefix>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display brief information about the active entries in the routing tables.

Options none—Display all active entries in the routing table.

destination-prefix—(Optional) Display active entries for the specified address or range
of addresses.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

show route all on page 670•

• show route best on page 672

List of Sample Output show route brief on page 675

Output Fields For information about output fields, see the Output Field table of the show route
command.

Sample Output

show route brief

user@host> show route brief
inet.0: 10 destinations, 10 routes (9 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0          *[Static/5] 1w5d 20:30:29
                      Discard
10.255.245.51/32   *[Direct/0] 2w4d 13:11:14
                    > via lo0.0
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172.16.0.0/12      *[Static/5] 2w4d 13:11:14
                    > to 192.168.167.254 via fxp0.0
192.168.0.0/18      *[Static/5] 1w5d 20:30:29
                    > to 192.168.167.254 via fxp0.0
192.168.40.0/22    *[Static/5] 2w4d 13:11:14
                    > to 192.168.167.254 via fxp0.0
192.168.64.0/18    *[Static/5] 2w4d 13:11:14
                    > to 192.168.167.254 via fxp0.0
192.168.164.0/22   *[Direct/0] 2w4d 13:11:14
                    > via fxp0.0
192.168.164.51/32  *[Local/0] 2w4d 13:11:14
                      Local via fxp0.0
207.17.136.192/32  *[Static/5] 2w4d 13:11:14
                    > to 192.168.167.254 via fxp0.0
green.inet.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
100.101.0.0/16     *[Direct/0] 1w5d 20:30:28
                    > via fe-0/0/3.0
100.101.2.3/32     *[Local/0] 1w5d 20:30:28
                      Local via fe-0/0/3.0
172.16.233.5/32       *[OSPF/10] 1w5d 20:30:29, metric 1
                      MultiRecv

Copyright © 2017, Juniper Networks, Inc.676

IS-IS Feature Guide



show route detail

List of Syntax Syntax on page 677

Syntax (EX Series Switches) on page 677

Syntax show route detail
<destination-prefix>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route detail
<destination-prefix>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 13.2X51-D15 for the QFX Series.

Comand introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display detailed information about the active entries in the routing tables.

Options none—Display all active entries in the routing table on all systems.

destination-prefix—(Optional) Display active entries for the specified address or range
of addresses.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show route detail on page 688
show route detail (with BGPMultipath) on page 694
show route label detail (Multipoint LDP Inband Signaling for Point-to-Multipoint
LSPs) on page 695
showroute labeldetail (MultipointLDPwithMulticast-OnlyFastReroute)onpage695

Output Fields Table 32 on page 677 describes the output fields for the show route detail command.

Output fields are listed in the approximate order in which they appear.

Table 32: show route detail Output Fields

Field DescriptionField Name

Name of the routing table (for example, inet.0).routing-table-name

Number of destinations for which there are routes in the routing table.number destinations
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Table 32: show route detail Output Fields (continued)

Field DescriptionField Name

Number of routes in the routing table and total number of routes in the following states:

• active (routes that are active)

• holddown (routes that are in the pending state before being declared inactive)

• hidden (routes that are not used because of a routing policy)

number routes

Routedestination (for example:10.0.0.1/24).Theentryvalue is thenumberof routes for thisdestination,
and the announced value is the number of routes being announced for this destination. Sometimes
the route destination is presented in another format, such as:

• MPLS-label (for example, 80001).

• interface-name (for example, ge-1/0/2).

• neighbor-address:control-word-status:encapsulationtype:vc-id:source (Layer2circuit only; for example,
10.1.1.195:NoCtrlWord:1:1:Local/96).

• neighbor-address—Address of the neighbor.

• control-word-status—Whether the use of the control word has been negotiated for this virtual
circuit: NoCtrlWord or CtrlWord.

• encapsulation type—Type of encapsulation, represented by a number: (1) Frame Relay DLCI, (2)
ATM AAL5 VCC transport, (3) ATM transparent cell transport, (4) Ethernet, (5) VLAN Ethernet,
(6) HDLC, (7) PPP, (8) ATM VCC cell transport, (10) ATM VPC cell transport.

• vc-id—Virtual circuit identifier.

• source—Source of the advertisement: Local or Remote.

• source—Source of the advertisement: Local or Remote.

route-destination
(entry, announced)

(Next-to-the-last-hop routing device for MPLS only) Depth of the MPLS label stack, where the
label-popping operation is needed to remove one or more labels from the top of the stack. A pair of
routes is displayed, because the pop operation is performed onlywhen the stack depth is two ormore
labels.

• S=0 route indicates that a packet with an incoming label stack depth of 2 ormore exits this routing
device with one fewer label (the label-popping operation is performed).

• If there is no S= information, the route is a normal MPLS route, which has a stack depth of 1 (the
label-popping operation is not performed).

label stacking
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Table 32: show route detail Output Fields (continued)

Field DescriptionField Name

Protocol fromwhich the route was learned and the preference value for the route.

• +—A plus sign indicates the active route, which is the route installed from the routing table into the
forwarding table.

• -—A hyphen indicates the last active route.

• *—Anasterisk indicates that the route is both the active and the last active route. An asterisk before
a to line indicates the best subpath to the route.

In every routing metric except for the BGP LocalPref attribute, a lesser value is preferred. In order to
use common comparison routines, Junos OS stores the 1's complement of the LocalPref value in the
Preference2 field. For example, if the LocalPref value for Route 1 is 100, the Preference2 value is -101.
If the LocalPref value for Route 2 is 155, the Preference2 value is -156. Route 2 is preferred because it
has a higher LocalPref value.

Preference2 values are signed integers, that is, Preference2 values can be either positive or negative
values. However, Junos OS evaluates Preference2 values as unsigned integers that are represented
by positive values. Based on the Preference2 values, Junos OS evaluates a preferred route differently
in the following scenarios:

• Both Signed Preference2 values

• Route A = -101

• Route B = -156

Where both the Preference2 values are signed, Junos OS evaluates only the unsigned value of
Preference2 and Route A, which has a lower Preference2 value is preferred.

• Unsigned Preference2 values

Now consider both unsigned Preference2 values:

• Route A = 4294967096

• Route B = 200

Here, Junos OS considers the lesser Preference2 value and Route Bwith a Preference2 value of 200
is preferred because it is less than 4294967096.

• Combination of signed and unsigned Preference2 values

WhenPreference2 values of two routes are compared, and for one route thePreference2 is a signed
value, and for the other route it is an unsigned value, Junos OS prefers the route with the positive
Preference2 value over the negative Preference2 value. For example, consider the following signed
and unsigned Preference2 values:

• Route A = -200

• Route B = 200

In this case, Route Bwith a Preference2 value of 200 is preferred although this value is greater than
-200, because Junos OS evaluates only the unsigned value of the Preference2 value.

[protocol, preference]

(IS-IS only). In IS-IS, a single AS can be divided into smaller groups called areas. Routing between
areas is organized hierarchically, allowing a domain to be administratively divided into smaller areas.
This organization is accomplished by configuring Level 1 and Level 2 intermediate systems. Level 1
systems route within an area. When the destination is outside an area, they route toward a Level 2
system. Level 2 intermediate systems route between areas and toward other ASs.

Level

IP subnet augmented with a 64-bit prefix.Route Distinguisher

Provider multicast service interface (MVPN routing table).PMSI

679Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



Table 32: show route detail Output Fields (continued)

Field DescriptionField Name

Type of next hop. For a description of possible values for this field, see Table 33 on page 683.Next-hop type

Number of references made to the next hop.Next-hop reference
count

Indicates that the number of flood next-hop branches exceeded the system limit of 32 branches, and
only a subset of the flood next-hop branches were installed in the kernel.

Floodnexthopbranches
exceedmaximum
message

IP address of the route source.Source

Network layer address of the directly reachable neighboring system.Next hop

Interface used to reach the next hop. If there is more than one interface available to the next hop, the
nameof the interface that is actually used is followedby thewordSelected. This field can also contain
the following information:

• Weight—Value used to distinguish primary, secondary, and fast reroute backup routes. Weight
information is availablewhenMPLS label-switchedpath (LSP) linkprotection, node-linkprotection,
or fast reroute is enabled, orwhen the standby state is enabled for secondary paths. A lowerweight
value is preferred. Among routes with the same weight value, load balancing is possible.

• Balance—Balance coefficient indicating how traffic of unequal cost is distributed among next hops
when a routing device is performing unequal-cost load balancing. This information is available
when you enable BGPmultipath load balancing.

via

Name of the LSP used to reach the next hop.Label-switched-path
lsp-path-name

MPLS label and operation occurring at this routing device. The operation can be pop (where a label
is removed from the top of the stack), push (where another label is added to the label stack), or swap
(where a label is replaced by another label).

Label operation

(Local only) Local interface name.Interface

Network layer address of the remote routing device that advertised the prefix. This address is used
to derive a forwarding next hop.

Protocol next hop

Index designation used to specify themapping betweenprotocol next hops, tags, kernel export policy,
and the forwarding next hops.

Indirect next hop

State of the route (a route can be in more than one state). See Table 34 on page 685.State

AS number of the local routing device.Local AS

How long the route has been known.Age

Accumulated interior gateway protocol (AIGP) BGP attribute.AIGP
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Table 32: show route detail Output Fields (continued)

Field DescriptionField Name

Cost value of the indicated route. For routes within an AS, the cost is determined by IGP and the
individualprotocolmetrics. For external routes, destinations, or routingdomains, thecost isdetermined
by a preference value.

Metricn

Metric value for BGPpath selection towhich the IGPcost to thenext-hopdestinationhasbeenadded.MED-plus-IGP

For MPLS LSPs, state of the TTL propagation attribute. Can be enabled or disabled for all
RSVP-signaled and LDP-signaled LSPs or for specific VRF routing instances.

For sample output, see show route table.

TTL-Action

Name of the protocol that has added the route.Task

The number of BGP peers or protocols to which Junos OS has announced this route, followed by the
list of the recipients of the announcement. Junos OS can also announce the route to the KRT for
installing the route into the Packet Forwarding Engine, to a resolve tree, a L2 VC, or even a VPN. For
example, n-Resolve inet indicates that the specified route is used for route resolution for next hops
found in the routing table.

• n—An index used by Juniper Networks customer support only.

Announcement bits

AS path through which the route was learned. The letters at the end of the AS path indicate the path
origin, providing an indication of the state of the route at the point at which the AS path originated:

• I—IGP.

• E—EGP.

• Recorded—The AS path is recorded by the sample process (sampled).

• ?—Incomplete; typically, the AS path was aggregated.

When AS path numbers are included in the route, the format is as follows:

• [ ]—Brackets enclose the number that precedes the AS path. This number represents the number
of ASs present in the AS path, when calculated as defined in RFC 4271. This value is used in the
AS-path merge process, as defined in RFC 4893.

• [ ]—If more than one AS number is configured on the routing device, or if AS path prepending is
configured, brackets enclose the local AS number associated with the AS path.

• { }—Braces enclose AS sets, which are groups of AS numbers in which the order does not matter.
A set commonly results from route aggregation. The numbers in each AS set are displayed in
ascending order.

• ( )—Parentheses enclose a confederation.

• ( [ ] )—Parentheses and brackets enclose a confederation set.

NOTE: In Junos OS Release 10.3 and later, the AS path field displays an unrecognized attribute and
associatedhexadecimal value if BGP receivesattribute 128 (attribute set) andyouhavenot configured
an independent domain in any routing instance.

AS path
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Table 32: show route detail Output Fields (continued)

Field DescriptionField Name

(BGP-learned routes) Validation status of the route:

• Invalid—Indicates that the prefix is found, but either the corresponding AS received from the EBGP
peer is not the AS that appears in the database, or the prefix length in the BGP update message is
longer than themaximum length permitted in the database.

• Unknown—Indicates that the prefix is not among the prefixes or prefix ranges in the database.

• Unverified—Indicates that theoriginof theprefix is not verifiedagainst thedatabase.This isbecause
the database got populated and the validation is not called for in the BGP import policy, although
origin validation is enabled, or the origin validation is not enabled for the BGP peers.

• Valid—Indicates that the prefix and autonomous system pair are found in the database.

validation-state

Displays the optimal route reflection (ORR) generation identifier. ISIS and OSPF interior gateway
protocol (IGP) updates filed whenever any of the corresponding ORR route has its metric valued
changed, or if the ORR route is added or deleted.

ORR Generation-ID

Point-to-multipoint root address, multicast source address, andmulticast group address when
multipoint LDP (M-LDP) inband signaling is configured.

FECs bound to route

Whenmultipoint LDP with multicast-only fast reroute (MoFRR) is configured, the primary upstream
path. MoFRR transmits a multicast join message from a receiver toward a source on a primary path,
while also transmitting a secondary multicast join message from the receiver toward the source on
a backup path.

Primary Upstream

Whenmultipoint LDP with MoFRR is configured, the reverse-path forwarding (RPF) next-hop
information. Data packets are received from both the primary path and the secondary paths. The
redundant packets are discarded at topology merge points due to the RPF checks.

RPF Nexthops

Multiple MPLS labels are used to control MoFRR stream selection. Each label represents a separate
route, but each references the same interface list check. Only the primary label is forwarded while all
others are dropped. Multiple interfaces can receive packets using the same label.

Label

Valueused todistinguishMoFRRprimary andbackup routes. A lowerweight value is preferred. Among
routes with the same weight value, load balancing is possible.

weight

MPLS label assigned to the Layer 2 circuit virtual connection.VC Label

Maximum transmission unit (MTU) of the Layer 2 circuit.MTU

VLAN identifier of the Layer 2 circuit.VLAN ID

Forwarding equivalent class (FEC) bound to this route. Applicable only to routes installed by LDP.Prefixes bound to route

Community path attribute for the route. See Table 35 on page 687 for all possible values for this field.Communities

Layer 2 encapsulation (for example, VPLS).Layer2-info: encaps

Control flags: none or Site Down.control flags

Maximum transmission unit (MTU) information.mtu
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Table 32: show route detail Output Fields (continued)

Field DescriptionField Name

First label in a block of labels and label block size. A remote PE routing device uses this first label
when sending traffic toward the advertising PE routing device.

Label-Base, range

Layer 2 VPN and VPLS network layer reachability information (NLRI).status vector

Current active path when BGPmultipath is configured.AcceptedMultipath

The LongLivedStale flag indicates that the route wasmarked LLGR-stale by this router, as part of the
operation of LLGR receiver mode. Either this flag or the LongLivedStaleImport flag may be displayed
for a route. Neither of these flags are displayed at the same time as the Stale (ordinary GR stale) flag.

Accepted
LongLivedStale

The LongLivedStaleImport flag indicates that the routewasmarked LLGR-stale when it was received
from a peer, or by import policy. Either this flag or the LongLivedStale flag may be displayed for a
route. Neither of these flags are displayed at the same time as the Stale (ordinary GR stale) flag.

Accept all received BGP long-lived graceful restart (LLGR) and LLGR stale routes learned from
configured neighbors and import into the inet.0 routing table

Accepted
LongLivedStaleImport

Accept all received BGP long-lived graceful restart (LLGR) and LLGR stale routes learned from
configured neighbors and imported into the inet.0 routing table

The LongLivedStaleImport flag indicates that the routewasmarked LLGR-stale when it was received
from a peer, or by import policy.

ImportAccepted
LongLivedStaleImport

Path currently contributing to BGPmultipath.Accepted
MultipathContrib

Local preference value included in the route.Localpref

BGP router ID as advertised by the neighbor in the openmessage.Router ID

In a routing table group, the name of the primary routing table in which the route resides.Primary Routing Table

In a routing table group, the name of one or more secondary tables in which the route resides.Secondary Tables

Table 33 on page 683 describes all possible values for the Next-hop Types output field.

Table 33: Next-hop Types Output Field Values

DescriptionNext-Hop Type

Broadcast next hop.Broadcast (bcast)

Deny next hop.Deny

Discard next hop.Discard
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Table 33: Next-hop Types Output Field Values (continued)

DescriptionNext-Hop Type

Flood next hop. Consists of components called branches,
up to amaximum of 32 branches. Each flood next-hop
branch sends a copy of the traffic to the forwarding
interface. Used by point-to-multipoint RSVP,
point-to-multipoint LDP, point-to-multipoint CCC, and
multicast.

Flood

Next hop is waiting to be resolved into a unicast or
multicast type.

Hold

Indexed next hop.Indexed (idxd)

Used with applications that have a protocol next hop
address that is remote. You are likely to see this next-hop
type for internal BGP (IBGP) routes when the BGP next
hop is a BGP neighbor that is not directly connected.

Indirect (indr)

Used for anetworkaddressassigned toan interface.Unlike
the router next hop, the interface next hop does not
reference any specific node on the network.

Interface

Local address on an interface. This next-hop type causes
packetswith thisdestinationaddress tobe received locally.

Local (locl)

Wire multicast next hop (limited to the LAN).Multicast (mcst)

Multicast discard.Multicast discard (mdsc)

Multicast groupmember.Multicast group (mgrp)

Receive.Receive (recv)

Discard. An ICMP unreachable message was sent.Reject (rjct)

Resolving next hop.Resolve (rslv)

Regular multicast next hop.Routedmulticast (mcrt)

A specific node or set of nodes towhich the routing device
forwards packets that match the route prefix.

To qualify as next-hop type router, the route must meet
the following criteria:

• Must not be a direct or local subnet for the routing
device.

• Must have a next hop that is directly connected to the
routing device.

Router

Routing table next hop.Table
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Table 33: Next-hop Types Output Field Values (continued)

DescriptionNext-Hop Type

Unicast.Unicast (ucst)

List of unicast next hops. A packet sent to this next hop
goes to any next hop in the list.

Unilist (ulst)

Table 34 on page 685 describes all possible values for the State output field. A route can

be in more than one state (for example, <Active NoReadvrt Int Ext>).

Table 34: State Output Field Values

DescriptionValue

Route needs accounting.Accounting

Route is active.Active

Path with a lower multiple exit discriminator (MED) is
available.

Always CompareMED

Shorter AS path is available.AS path

Cisco nondeterministic MED is enabled, and a path with a
lower MED is available.

Cisco Non-deterministic MED
selection

Route is a clone.Clone

Length of cluster list sent by the route reflector.Cluster list length

Route has been deleted.Delete

Exterior route.Ex

BGP route received from an external BGP neighbor.Ext

Forces all protocols to be notified of a change to any route,
active or inactive, for a prefix. When not set, protocols are
informed of a prefix only when the active route changes.

FlashAll

Route not used because of routing policy.Hidden

Route needs forwarding RPF check.IfCheck

Path through next hop with lower IGPmetric is available.IGPmetric

Flags for this route, which was not selected as best for a
particular destination.

Inactive reason

Route being added.Initial
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Table 34: State Output Field Values (continued)

DescriptionValue

Interior route.Int

BGP route received from an internal BGP peer or a BGP
confederation peer.

Int Ext

Direct, static, IGP, or EBGP path is available.Interior > Exterior > Exterior via
Interior

Path with a higher local preference value is available.Local Preference

Route is a martian (ignored because it is obviously invalid).Martian

Route exempt frommartian filtering.MartianOK

Path with lower metric next hop is available.Next hop address

Path from neighbor with lower IP address is available.No difference

Route not to be advertised.NoReadvrt

Route not chosen because it does not have the lowest MED.NotBest

Incoming BGP AS is not the best of a group (only one AS can
be the best).

Not Best in its group

Route not to be installed in the forwarding table.NotInstall

Path with a greater number of next hops is available.Number of gateways

Path with a lower origin code is available.Origin

Routependingbecauseofahold-downconfiguredonanother
route.

Pending

Route installed programatically by on-box or off-box
applications using API.

Programmed

Route scheduled for release.Release

Route from a higher-numbered routing table is available.RIB preference

64-bit prefix added to IP subnets to make them unique.Route Distinguisher

Route with a lower metric or MED is available.RouteMetric or MED comparison

Route with lower preference value is availableRoute Preference

Path through a neighbor with lower ID is available.Router ID

Copyright © 2017, Juniper Networks, Inc.686

IS-IS Feature Guide



Table 34: State Output Field Values (continued)

DescriptionValue

Route not a primary route.Secondary

Path is not usable because of one of the following conditions:

• The route is damped.

• The route is rejected by an import policy.

• The route is unresolved.

Unusable path

Last tiebreaker is the lowest IP address value.Update source

Table 35 on page 687 describes the possible values for the Communities output field.

Table 35: Communities Output Field Values

DescriptionValue

4bytes, encoding a 32-bit area number. For AS-external routes, the value is0. A nonzero value
identifies the route as internal to the OSPF domain, and as within the identified area. Area
numbers are relative to a particular OSPF domain.

area-number

Link-bandwidth community value used for unequal-cost load balancing. When BGP has
several candidate paths available for multipath purposes, it does not perform unequal-cost
load balancing according to the link-bandwidth community unless all candidate paths have
this attribute.

bandwidth: local AS
number:link-bandwidth-number

Unique configurable number that identifies the OSPF domain.domain-id

Unique configurable number that further identifies the OSPF domain.domain-id-vendor

Link-bandwidth number: from 0 through 4,294,967,295 (bytes per second).link-bandwidth-number

Local AS number: from 1 through 65,535.local AS number

1 byte. Currently this is only used if the route type is 5 or 7. Setting the least significant bit in
the field indicates that the route carries a type 2metric.

options

(Used with VPNs) Identifies where the route came from.origin

1 byte, encoded as 1 or 2 for intra-area routes (depending on whether the route came from a
type 1 or a type 2 LSA); 3 for summary routes; 5 for external routes (area number must be0);
7 for NSSA routes; or 129 for sham link endpoint addresses.

ospf-route-type

Displays the area number, OSPF route type, and option of the route. This is configured using
the BGP extended community attribute 0x8000. The format is
area-number:ospf-route-type:options.

route-type-vendor

Displays the area number, OSPF route type, and option of the route. This is configured using
the BGP extended community attribute 0x0306. The format is
area-number:ospf-route-type:options.

rte-type
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Table 35: Communities Output Field Values (continued)

DescriptionValue

Defines which VPN the route participates in; target has the format 32-bit IP address:16-bit
number. For example, 10.19.0.0:100.

target

Incoming IANA codes with a value between 0x1 and0x7fff. This code of the BGP extended
community attribute is accepted, but it is not recognized.

unknown IANA

Incoming IANA codeswith a value above0x8000. This code of the BGPextended community
attribute is accepted, but it is not recognized.

unknownOSPF vendor
community

Sample Output

show route detail

user@host> show route detail

inet.0: 22 destinations, 23 routes (21 active, 0 holddown, 1 hidden)
10.10.0.0/16 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 29
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 1:31:43 
                Task: RT
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

10.31.1.0/30 (2 entries, 1 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 2
                Next hop: via so-0/3/0.0, selected
                State: <Active Int>
                Local AS:    69 
                Age: 1:30:17 
                Task: IF
                Announcement bits (1): 3-Resolve tree 2 
                AS path: I
         OSPF   Preference: 10
                Next-hop reference count: 1
                Next hop: via so-0/3/0.0, selected
                State: <Int>
                Inactive reason: Route Preference
                Local AS:    69 
                Age: 1:30:17    Metric: 1 
                ORR Generation-ID: 1
      Area: 0.0.0.0
                Task: OSPF
                AS path: I

10.31.1.1/32 (1 entry, 1 announced)
        *Local  Preference: 0
                Next hop type: Local
                Next-hop reference count: 7
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                Interface: so-0/3/0.0
                State: <Active NoReadvrt Int>
                Local AS:    69 
                Age: 1:30:20 
                Task: IF
                Announcement bits (1): 3-Resolve tree 2 
                AS path: I

...

10.31.2.0/30 (1 entry, 1 announced)
        *OSPF   Preference: 10
                Next-hop reference count: 9
                Next hop: via so-0/3/0.0
                Next hop: 10.31.1.6 via ge-3/1/0.0, selected
                State: <Active Int>
                Local AS:    69 
                Age: 1:29:56    Metric: 2 
                Area: 0.0.0.0
                ORR Generation-ID: 1
      Task: OSPF
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

...

172.16.233.2/32 (1 entry, 1 announced)
        *PIM    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    69 
                Age: 1:31:45 
                Task: PIM Recv
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

...

172.16.233.22/32 (1 entry, 1 announced)
        *IGMP   Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    69 
                Age: 1:31:43 
                Task: IGMP
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

10.255.70.103/32 (1 entry, 1 announced)
        State: <FlashAll>
        *RSVP   Preference: 7
                Next-hop reference count: 6
                Next hop: 10.31.1.6 via ge-3/1/0.0 weight 0x1, selected
                Label-switched-path green-r1-r3
                Label operation: Push 100096
                State: <Active Int>
                Local AS:    69 
                Age: 1:25:49    Metric: 2 
                Task: RSVP
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                Announcement bits (2): 1-Resolve tree 1 2-Resolve tree 2 
                AS path: I

10.255.71.238/32 (1 entry, 1 announced)
        State: <FlashAll>
        *RSVP   Preference: 7
                Next-hop reference count: 6
                Next hop: via so-0/3/0.0 weight 0x1, selected
                Label-switched-path green-r1-r2
                State: <Active Int>
                Local AS:    69 
                Age: 1:25:49    Metric: 1 
                Task: RSVP
                Announcement bits (2): 1-Resolve tree 1 2-Resolve tree 2 
                AS path: I

private__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

47.0005.80ff.f800.0000.0108.0001.0102.5507.1052/152 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.0, selected
                State: <Active Int>
                Local AS:    69 
                Age: 1:31:44 
                Task: IF
                AS path: I

mpls.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
0   (1 entry, 1 announced)
        *MPLS   Preference: 0
                Next hop type: Receive
                Next-hop reference count: 6
                State: <Active Int>
                Local AS:    69 
                Age: 1:31:45    Metric: 1 
                Task: MPLS
                Announcement bits (1): 0-KRT 
                AS path: I

...

mpls.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)

  299840 (1 entry, 1 announced)
  TSI:
  KRT in-kernel 299840 /52 -> {indirect(1048575)}
          *RSVP   Preference: 7/2
                  Next hop type: Flood
                  Address: 0x9174a30
                  Next-hop reference count: 4
                  Next hop type: Router, Next hop index: 798
                  Address: 0x9174c28
                  Next-hop reference count: 2
                  Next hop: 172.16.0.2 via lt-1/2/0.9 weight 0x1
                  Label-switched-path R2-to-R4-2p2mp
                  Label operation: Pop      
                  Next hop type: Router, Next hop index: 1048574

Copyright © 2017, Juniper Networks, Inc.690

IS-IS Feature Guide



                  Address: 0x92544f0
                  Next-hop reference count: 2
                  Next hop: 172.16.0.2 via lt-1/2/0.7 weight 0x1
                  Label-switched-path R2-to-R200-p2mp
                  Label operation: Pop      
                  Next hop: 172.16.0.2 via lt-1/2/0.5 weight 0x8001
                  Label operation: Pop      
                  State: <Active Int>     
                  Age: 1:29       Metric: 1 
                  Task: RSVP
                  Announcement bits (1): 0-KRT 
                  AS path: I...

800010 (1 entry, 1 announced)
        *VPLS   Preference: 7
                Next-hop reference count: 2
                Next hop: via vt-3/2/0.32769, selected
                Label operation: Pop      
                State: <Active Int>
                Age: 1:29:30 
                Task: Common L2 VC
                Announcement bits (1): 0-KRT 
                AS path: I

vt-3/2/0.32769 (1 entry, 1 announced)
        *VPLS   Preference: 7
                Next-hop reference count: 2
                Next hop: 10.31.1.6 via ge-3/1/0.0 weight 0x1, selected
                Label-switched-path green-r1-r3
                Label operation: Push 800012, Push 100096(top)
                Protocol next hop: 10.255.70.103
                Push 800012
                Indirect next hop: 87272e4 1048574
                State: <Active Int>
                Age: 1:29:30    Metric2: 2 
                Task: Common L2 VC
                Announcement bits (2): 0-KRT 1-Common L2 VC 
                AS path: I
                Communities: target:11111:1 Layer2-info: encaps:VPLS, 
                control flags:, mtu: 0

inet6.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)

abcd::10:255:71:52/128 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.0, selected
                State: <Active Int>
                Local AS:    69 
                Age: 1:31:44 
                Task: IF
                AS path: I

fe80::280:42ff:fe10:f179/128 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.0, selected
                State: <Active NoReadvrt Int>
                Local AS:    69 
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                Age: 1:31:44 
                Task: IF
                AS path: I

ff02::2/128 (1 entry, 1 announced)
        *PIM    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    69 
                Age: 1:31:45 
                Task: PIM Recv6
                Announcement bits (1): 0-KRT 
                AS path: I

ff02::d/128 (1 entry, 1 announced)
        *PIM    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    69 
                Age: 1:31:45 
                Task: PIM Recv6
                Announcement bits (1): 0-KRT 
                AS path: I

ff02::16/128 (1 entry, 1 announced)
        *MLD    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    69 
                Age: 1:31:43 
                Task: MLD
                Announcement bits (1): 0-KRT 
                AS path: I

private.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

fe80::280:42ff:fe10:f179/128 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.16385, selected
                State: <Active NoReadvrt Int>
                Age: 1:31:44 
                Task: IF
                AS path: I

green.l2vpn.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)

10.255.70.103:1:3:1/96 (1 entry, 1 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 10.255.70.103:1
                Next-hop reference count: 7
                Source: 10.255.70.103
                Protocol next hop: 10.255.70.103
                Indirect next hop: 2 no-forward
                State: <Secondary Active Int Ext>
                Local AS:    69 Peer AS:    69
                Age: 1:25:49    Metric2: 1 
                AIGP 210
                Task: BGP_69.10.255.70.103+179
                Announcement bits (1): 0-green-l2vpn 
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                AS path: I
                Communities: target:11111:1 Layer2-info: encaps:VPLS, 
                control flags:, mtu: 0
                Label-base: 800008, range: 8
                Localpref: 100
                Router ID: 10.255.70.103
                Primary Routing Table bgp.l2vpn.0

10.255.71.52:1:1:1/96 (1 entry, 1 announced)
        *L2VPN  Preference: 170/-1
                Next-hop reference count: 5
                Protocol next hop: 10.255.71.52
                Indirect next hop: 0 -
                State: <Active Int Ext>
                Age: 1:31:40    Metric2: 1 
                Task: green-l2vpn
                Announcement bits (1): 1-BGP.0.0.0.0+179 
                AS path: I
                Communities: Layer2-info: encaps:VPLS, control flags:Site-Down, 
                mtu: 0
                Label-base: 800016, range: 8, status-vector: 0x9F 

10.255.71.52:1:5:1/96 (1 entry, 1 announced)
        *L2VPN  Preference: 170/-101
                Next-hop reference count: 5
                Protocol next hop: 10.255.71.52
                Indirect next hop: 0 -
                State: <Active Int Ext>
                Age: 1:31:40    Metric2: 1 
                Task: green-l2vpn
                Announcement bits (1): 1-BGP.0.0.0.0+179 
                AS path: I
                Communities: Layer2-info: encaps:VPLS, control flags:, mtu: 0
                Label-base: 800008, range: 8, status-vector: 0x9F 

...

l2circuit.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
10.245.255.63:CtrlWord:4:3:Local/96 (1 entry, 1 announced)
        *L2CKT  Preference: 7
                Next hop: via so-1/1/2.0 weight 1, selected
                Label-switched-path my-lsp
                Label operation: Push 100000[0]
                Protocol next hop: 10.245.255.63 Indirect next hop: 86af000 296
                State: <Active Int>
                Local AS:    99
                Age: 10:21
                Task: l2 circuit
                Announcement bits (1): 0-LDP
                AS path: I
                VC Label 100000, MTU 1500, VLAN ID 512

inet.0: 45 destinations, 47 routes (44 active, 0 holddown, 1 hidden)
1.1.1.3/32 (1 entry, 1 announced)
        *IS-IS  Preference: 18
                Level: 2
                Next hop type: Router, Next hop index: 580
                Address: 0x9db6ed0
                Next-hop reference count: 8
                Next hop: 10.1.1.6 via lt-1/0/10.5, selected
                Session Id: 0x18a
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                State: <Active Int>
                Local AS:     2
                Age: 1:32       Metric: 10
                Validation State: unverified
                ORR Generation-ID: 1
                Task: IS-IS
                Announcement bits (3): 0-KRT 5-Resolve tree 4 6-Resolve_IGP_FRR 
task
                AS path: I

inet.0: 61 destinations, 77 routes (61 active, 1 holddown, 0 hidden)
1.1.1.1/32 (2 entries, 1 announced)
        *OSPF   Preference: 10
                Next hop type: Router, Next hop index: 673
                Address: 0xc008830
                Next-hop reference count: 3
                Next hop: 10.1.1.1 via ge-0/0/2.0, selected
                Session Id: 0x1b7
                State: <Active Int>
                Local AS:     1 
                Age: 3:06:59    Metric: 100 
                Validation State: unverified 
                ORR Generation-ID: 1 
                Area: 0.0.0.0
                Task: OSPF
                Announcement bits (2): 1-KRT 9-Resolve tree 2 
                AS path: I

show route detail (with BGPMultipath)

user@host> show route detail

10.1.1.8/30 (2 entries, 1 announced)
        *BGP    Preference: 170/-101
                Next hop type: Router, Next hop index: 262142
                Address: 0x901a010
                Next-hop reference count: 2
                Source: 10.1.1.2
                Next hop: 10.1.1.2 via ge-0/3/0.1, selected
                Next hop: 10.1.1.6 via ge-0/3/0.5
                State: <Active Ext>
                Local AS:     1 Peer AS:     2
                Age: 5:04:43
               Validation State: unverified 
                Task: BGP_2.10.1.1.2+59955
                Announcement bits (1): 0-KRT 
                AS path: 2 I
                Accepted Multipath
                Localpref: 100
                Router ID: 172.16.1.2
         BGP    Preference: 170/-101
                Next hop type: Router, Next hop index: 678
                Address: 0x8f97520
                Next-hop reference count: 9
                Source: 10.1.1.6
                Next hop: 10.1.1.6 via ge-0/3/0.5, selected
                State: <NotBest Ext>
                Inactive reason: Not Best in its group - Active preferred
                Local AS:     1 Peer AS:     2
                Age: 5:04:43 
             Validation State: unverified
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                Task: BGP_2.10.1.1.6+58198
                AS path: 2 I
                Accepted MultipathContrib       
                Localpref: 100
                Router ID: 172.16.1.3

show route label detail (Multipoint LDP Inband Signaling for Point-to-Multipoint LSPs)

user@host> show route label 299872 detail
mpls.0: 13 destinations, 13 routes (13 active, 0 holddown, 0 hidden)
299872 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Next-hop reference count: 3
                Address: 0x9097d90
                Next hop: via vt-0/1/0.1
                Next-hop index: 661
                Label operation: Pop      
                Address: 0x9172130
                Next hop: via so-0/0/3.0
                Next-hop index: 654
                Label operation: Swap 299872
                State: **Active Int>
                Local AS:  1001 
                Age: 8:20       Metric: 1 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                FECs bound to route: P2MP root-addr 10.255.72.166, grp 232.1.1.1,
 src 192.168.142.2

show route label detail (Multipoint LDPwithMulticast-Only Fast Reroute)

user@host> show route label 301568 detail

mpls.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
301568 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Address: 0x2735208
                Next-hop reference count: 3
                Next hop type: Router, Next hop index: 1397
                Address: 0x2735d2c
                Next-hop reference count: 3
                Next hop: 1.3.8.2 via ge-1/2/22.0
                Label operation: Pop      
                Load balance label:  None; 
                Next hop type: Router, Next hop index: 1395
                Address: 0x2736290
                Next-hop reference count: 3
                Next hop: 1.3.4.2 via ge-1/2/18.0
                Label operation: Pop      
                Load balance label:  None; 
                State: <Active Int AckRequest MulticastRPF>
                Local AS:    10 
                Age: 54:05      Metric: 1 
                Validation State: unverified 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
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                FECs bound to route: P2MP root-addr 172.16.1.1, grp: 232.1.1.1, 
src: 192.168.219.11
                Primary Upstream : 172.16.1.3:0--172.16.1.2:0
                   RPF Nexthops  :
                        ge-1/2/15.0, 1.2.94.1, Label: 301568, weight: 0x1
                        ge-1/2/14.0, 1.2.3.1, Label: 301568, weight: 0x1
                Backup Upstream : 172.16.1.3:0--172.16.1.6:0
                   RPF Nexthops :
                        ge-1/2/20.0, 1.2.96.1, Label: 301584, weight: 0xfffe
                        ge-1/2/19.0, 1.3.6.1, Label: 301584, weight: 0xfffe
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show route exact

List of Syntax Syntax on page 697

Syntax (EX Series Switches) on page 697

Syntax show route exact destination-prefix
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route exact destination-prefix
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display only the routes that exactly match the specified address or range of addresses.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output. If you
do not specify a level of output, the system defaults to brief.

destination-prefix—Address or range of addresses.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show route exact on page 697
show route exact detail on page 698
show route exact extensive on page 698
show route exact terse on page 698

Output Fields For information about output fields, see the output field tables for the show route

command, the show route detail command, the show route extensive command, or the

show route terse command.

Sample Output

show route exact

user@host> show route exact 207.17.136.0/24

inet.0: 24 destinations, 25 routes (23 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
207.17.136.0/24    *[Static/5] 2d 03:30:22
                    > to 192.168.71.254 via fxp0.0
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show route exact detail

user@host> show route exact 207.17.136.0/24 detail

inet.0: 24 destinations, 25 routes (23 active, 0 holddown, 1 hidden)
Restart Complete
207.17.136.0/24 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 29
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2d 3:30:26 
                Task: RT
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

show route exact extensive

user@host> show route exact 207.17.136.0/24 extensive
inet.0: 22 destinations, 23 routes (21 active, 0 holddown, 1 hidden)
207.17.136.0/24 (1 entry, 1 announced)
TSI:
KRT in-kernel 207.17.136.0/24 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 29
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 1:25:18 
                Task: RT
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

show route exact terse

user@host> show route exact 207.17.136.0/24 terse

inet.0: 22 destinations, 23 routes (21 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both
A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 207.17.136.0/24    S   5                       >192.168.71.254
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show route export

List of Syntax Syntax on page 699

Syntax (EX Series Switches) on page 699

Syntax show route export
<brief | detail>
<instance <instance-name> | routing-table-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route export
<brief | detail>
<instance <instance-name> | routing-table-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Displaypolicy-based routeexport information. Policy-basedexport simplifies theprocess

of exchanging route information between routing instances.

Options none—(Same as brief.) Display standard information about policy-based export for all
instances and routing tables on all systems.

brief | detail—(Optional) Display the specified level of output.

instance <instance-name>—(Optional) Display a particular routing instance for which
policy-based export is currently enabled.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

routing-table-name—(Optional) Display information about policy-based export for all
routing tables whose name begins with this string (for example, inet.0 and inet6.0

are both displayed when you run the show route export inet command).

Required Privilege
Level

view

List of Sample Output show route export on page 700
show route export detail on page 700
show route export instance detail on page 701

Output Fields Table 36 on page 700 lists the output fields for the show route export command. Output

fields are listed in the approximate order in which they appear.
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Table 36: show route export Output Fields

Level of OutputField DescriptionField Name

All levelsName of the routing tables that either import or export routes.Table or table-name

brief noneNumber of routes exported from this table into other tables. If a particular route
is exported to different tables, the counter will only increment by one.

Routes

brief noneWhether the table is currently exporting routes to other tables:Y or N (Yes or No).Export

detailTables currently importing routes from the originator table. (Not displayed for
tables that are not exporting any routes.)

Import

detail(instance keyword only) Flags for this feature on this instance:

• config auto-policy—The policy was deduced from the configured IGP export
policies.

• cleanup—Configuration information for this instance is no longer valid.

• config—The instance was explicitly configured.

Flags

detail(instance keyword only) Configured option displays the type of routing tables the
feature handles:

• unicast—Indicates instance.inet.0.

• multicast—Indicates instance.inet.2.

• unicastmulticast—Indicates instance.inet.0 and instance.inet.2.

Options

detail(instancekeywordonly)Policy that routeexportuses toconstruct the import-export
matrix. Not displayed if the instance type is vrf.

Import policy

detail(instance keyword only) Name of the routing instance.Instance

detail(instance keyword only) Type of routing instance: forwarding, non-forwarding, or
vrf.

Type

Sample Output

show route export

user@host> show route export
Table                            Export           Routes
inet.0                           N                     0
black.inet.0                     Y                     3
red.inet.0                       Y                     4

show route export detail

user@host> show route export detail
inet.0                                          Routes:        0
black.inet.0                                    Routes:        3
  Import: [ inet.0 ]
red.inet.0                                      Routes:        4
  Import: [ inet.0 ]
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show route export instance detail

user@host> show route export instance detail
Instance: master                        Type: forwarding    
  Flags: <config auto-policy> Options: <unicast multicast>
  Import policy: [ (ospf-master-from-red || isis-master-from-black) ]
Instance: black                         Type: non-forwarding
Instance: red                           Type: non-forwarding
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show route extensive

List of Syntax Syntax on page 702

Syntax (EX Series Switches) on page 702

Syntax show route extensive
<destination-prefix>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route extensive
<destination-prefix>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display extensive information about the active entries in the routing tables.

Options none—Display all active entries in the routing table.

destination-prefix—(Optional) Display active entries for the specified address or range
of addresses.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show route extensive on page 709
show route extensive (Access Route) on page 716
show route extensive (BGP PIC Edge) on page 716
show route extensive (FRR and LFA) on page 717
show route extensive (IS-IS) on page 718
show route extensive (Route Reflector) on page 718
show route label detail (Multipoint LDP Inband Signaling for Point-to-Multipoint
LSPs) on page 718
showroute labeldetail (MultipointLDPwithMulticast-OnlyFastReroute)onpage719

Output Fields Table 37 on page 702 describes the output fields for the show route extensive command.

Output fields are listed in the approximate order in which they appear.

Table 37: show route extensive Output Fields

Field DescriptionField Name

Name of the routing table (for example, inet.0).routing-table-name

Number of destinations for which there are routes in the routing table.number destinations
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Table 37: show route extensive Output Fields (continued)

Field DescriptionField Name

Number of routes in the routing table and total number of routes in the following states:

• active (routes that are active).

• holddown (routes that are in the pending state before being declared inactive).

• hidden (routes that are not used because of a routing policy).

number routes

Routedestination (for example: 10.0.0.1/24). Theentry value is thenumberof route for this destination,
and the announced value is the number of routes being announced for this destination. Sometimes
the route destination is presented in another format, such as:

• MPLS-label (for example, 80001 ).

• interface-name (for example, ge-1/0/2).

• neighbor-address:control-word-status:encapsulationtype:vc-id:source (Layer2circuit only; for example,
10.1.1.195:NoCtrlWord:1:1:Local/96).

• neighbor-address—Address of the neighbor.

• control-word-status—Whether the use of the control word has been negotiated for this virtual
circuit: NoCtrlWord or CtrlWord.

• encapsulation type—Type of encapsulation, represented by a number: (1) Frame Relay DLCI, (2)
ATM AAL5 VCC transport, (3) ATM transparent cell transport, (4) Ethernet, (5) VLAN Ethernet,
(6) HDLC, (7) PPP, (8) ATM VCC cell transport, (10) ATM VPC cell transport.

• vc-id—Virtual circuit identifier.

• source—Source of the advertisement: Local or Remote.

route-destination
(entry, announced)

Protocol header information.TSI

(Next-to-the-last-hop routing device for MPLS only) Depth of the MPLS label stack, where the
label-popping operation is needed to remove one or more labels from the top of the stack. A pair of
routes is displayed, because the pop operation is performed onlywhen the stack depth is two ormore
labels.

• S=0route indicates that apacketwith an incoming label stackdepthof twoormore exits this router
with one fewer label (the label-popping operation is performed).

• If there is no S= information, the route is a normal MPLS route, which has a stack depth of 1 (the
label-popping operation is not performed).

label stacking

Protocol fromwhich the route was learned and the preference value for the route.

• +—A plus sign indicates the active route, which is the route installed from the routing table into the
forwarding table.

• -—A hyphen indicates the last active route.

• *—Anasterisk indicates that the route is both the active and the last active route. An asterisk before
a to line indicates the best subpath to the route.

In every routing metric except for the BGP LocalPref attribute, a lesser value is preferred. In order to
use common comparison routines, Junos OS stores the 1's complement of the LocalPref value in the
Preference2 field. For example, if the LocalPref value for Route 1 is 100, the Preference2 value is -101.
If the LocalPref value for Route 2 is 155, the Preference2 value is -156. Route 2 is preferred because it
has a higher LocalPref value and a lower Preference2 value.

[protocol, preference]
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Table 37: show route extensive Output Fields (continued)

Field DescriptionField Name

(IS-IS only). In IS-IS, a single autonomous system (AS) can be divided into smaller groups called
areas. Routing between areas is organized hierarchically, allowing a domain to be administratively
divided into smaller areas. This organization is accomplished by configuring Level 1 and Level 2
intermediate systems. Level 1 systems route within an area. When the destination is outside an area,
they route toward a Level 2 system. Level 2 intermediate systems route between areas and toward
other ASs.

Level

IP subnet augmented with a 64-bit prefix.Route Distinguisher

Provider multicast service interface (MVPN routing table).PMSI

Type of next hop. For a description of possible values for this field, see the Output Field table in the
show route detail command.

Next-hop type

Number of references made to the next hop.Next-hop reference
count

Indicates that the number of flood next-hop branches exceeded the system limit of 32 branches, and
only a subset of the flood next-hop branches were installed in the kernel.

Floodnexthopbranches
exceedmaximum
message

IP address of the route source.Source

Network layer address of the directly reachable neighboring system.Next hop

Interface used to reach the next hop. If there is more than one interface available to the next hop, the
nameof the interface that is actually used is followedby thewordSelected. This field can also contain
the following information:

• Weight—Value used to distinguish primary, secondary, and fast reroute backup routes. Weight
information is availablewhenMPLS label-switchedpath (LSP) linkprotection, node-linkprotection,
or fast reroute is enabled, orwhen the standby state is enabled for secondary paths. A lowerweight
value is preferred. Among routes with the same weight value, load balancing is possible.

• Balance—Balance coefficient indicating how traffic of unequal cost is distributed among next hops
when a routing device is performing unequal-cost load balancing. This information is available
when you enable BGPmultipath load balancing.

via

Name of the LSP used to reach the next hop.Label-switched-path
lsp-path-name

MPLS label and operation occurring at this routing device. The operation can be pop (where a label
is removed from the top of the stack), push (where another label is added to the label stack), or swap
(where a label is replaced by another label).

Label operation

Whether the metric has been increased or decreased by an offset value.Offset

(Local only) Local interface name.Interface

Network layer address of the remote routing device that advertised the prefix. This address is used
to recursively derive a forwarding next hop.

Protocol next hop
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Table 37: show route extensive Output Fields (continued)

Field DescriptionField Name

MPLS label and operation occurring at this routing device. The operation can be pop (where a label
is removed from the top of the stack), push (where another label is added to the label stack), or swap
(where a label is replaced by another label).

label-operation

When present, a list of nodes that are used to resolve the path to the next-hop destination, in the
order that they are resolved.

When BGP PIC Edge is enabled, the output lines that contain Indirect next hop: weight follow next
hops that the software can use to repair paths where a link failure occurs. The next-hop weight has
one of the following values:

• 0x1 indicates active next hops.

• 0x4000 indicates passive next hops.

Indirect next hops

State of the route (a route can be in more than one state). See the Output Field table in the show
route detail command.

State

TheBFDsession IDnumber that represents theprotectionusingMPLS fast reroute (FRR)and loop-free
alternate (LFA).

Session ID

Weight for the backup path. If the weight of an indirect next hop is larger than zero, the weight value
is shown.

For sample output, see show route table.

Weight
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Table 37: show route extensive Output Fields (continued)

Field DescriptionField Name

If the route is inactive, the reason for its current state is indicated. Typical reasons include:

• Active preferred—Currently active route was selected over this route.

• Always compareMED—Path with a lower multiple exit discriminator (MED) is available.

• AS path—Shorter AS path is available.

• Cisco Non-deterministic MED selection—Cisco nondeterministic MED is enabled and a path with a
lower MED is available.

• Cluster list length—Path with a shorter cluster list length is available.

• Forwarding use only—Path is only available for forwarding purposes.

• IGPmetric—Path through the next hop with a lower IGPmetric is available.

• IGPmetric type—Path with a lower OSPF link-state advertisement type is available.

• Interior > Exterior > Exterior via Interior—Direct, static, IGP, or EBGP path is available.

• Local preference—Path with a higher local preference value is available.

• Next hop address—Path with a lower metric next hop is available.

• No difference—Path from a neighbor with a lower IP address is available.

• Not Best in its group—Occurs whenmultiple peers of the same external AS advertise the same
prefix andaregrouped together in the selectionprocess.When this reason isdisplayed, anadditional
reason is provided (typically one of the other reasons listed).

• Number of gateways—Path with a higher number of next hops is available.

• Origin—Path with a lower origin code is available.

• OSPF version—Path does not support the indicated OSPF version.

• RIB preference—Route from a higher-numbered routing table is available.

• Route destinguisher—64-bit prefix added to IP subnets to make them unique.

• Routemetric or MED comparison—Route with a lower metric or MED is available.

• Route preference—Route with a lower preference value is available.

• Router ID—Path through a neighbor with a lower ID is available.

• Unusable path—Path is not usable because of one of the following conditions: the route is damped,
the route is rejected by an import policy, or the route is unresolved.

• Update source—Last tiebreaker is the lowest IP address value.

Inactive reason

Autonomous system (AS) number of the local routing device.Local AS

How long the route has been known.Age

Accumulated interior gateway protocol (AIGP) BGP attribute.AIGP

Cost value of the indicated route. For routes within an AS, the cost is determined by IGP and the
individualprotocolmetrics. For external routes, destinations, or routingdomains, thecost isdetermined
by a preference value.

Metric

Metric value for BGPpath selection towhich the IGPcost to thenext-hopdestinationhasbeenadded.MED-plus-IGP

For MPLS LSPs, state of the TTL propagation attribute. Can be enabled or disabled for all
RSVP-signaled and LDP-signaled LSPs or for specific VRF routing instances.

For sample output, see show route table.

TTL-Action
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Table 37: show route extensive Output Fields (continued)

Field DescriptionField Name

Name of the protocol that has added the route.Task

List of protocols that are consumers of the route. Using the following output as an example,
Announcement bits (3): 0-KRT 5-Resolve tree 2 8-BGP RT Background there are (3) announcement
bits to reflect the three clients (protocols) that have state for this route: Kernel (0-KRT), 5 (resolution
tree process 2), and 8 (BGP).

The notation n-Resolve inet indicates that the route is used for route resolution for next hops found
in the routing table. n is an index used by Juniper Networks customer support only.

Announcement bits

AS path through which the route was learned. The letters at the end of the AS path indicate the path
origin, providing an indication of the state of the route at the point at which the AS path originated:

• I—IGP.

• E—EGP.

• Recorded—The AS path is recorded by the sample process (sampled).

• ?—Incomplete; typically, the AS path was aggregated.

When AS path numbers are included in the route, the format is as follows:

• [ ]—Brackets enclose the local ASnumber associatedwith theASpath ifmore thanoneASnumber
is configured on the routing device, or if AS path prepending is configured.

• { }—Braces enclose AS sets, which are groups of AS numbers in which the order does not matter.
A set commonly results from route aggregation. The numbers in each AS set are displayed in
ascending order.

• ( )—Parentheses enclose a confederation.

• ( [ ] )—Parentheses and brackets enclose a confederation set.

NOTE: In Junos OS Release 10.3 and later, the AS path field displays an unrecognized attribute and
associatedhexadecimal value if BGP receivesattribute 128 (attribute set) andyouhavenot configured
an independent domain in any routing instance.

AS path

(BGP-learned routes) Validation status of the route:

• Invalid—Indicates that the prefix is found, but either the corresponding AS received from the EBGP
peer is not the AS that appears in the database, or the prefix length in the BGP update message is
longer than themaximum length permitted in the database.

• Unknown—Indicates that the prefix is not among the prefixes or prefix ranges in the database.

• Unverified—Indicates that origin validation is not enabled for the BGP peers.

• Valid—Indicates that the prefix and autonomous system pair are found in the database.

validation-state

Point-to-multipoint root address, multicast source address, andmulticast group address when
multipoint LDP (M-LDP) inband signaling is configured.

FECs bound to route

(For route reflected output only) Originator ID attribute set by the route reflector.AS path: I <Originator>
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Table 37: show route extensive Output Fields (continued)

Field DescriptionField Name

Indicates the status of a BGP route:

• Accepted—The specified BGP route is imported by the default BGP policy.

• Import—The route is imported into a Layer 3 VPN routing instance.

• Import-Protect—A remote instance egress that is protected.

• Multipath—A BGPmultipath active route.

• MultipathContrib—The route is not active but contributes to the BGPmultipath.

• Protect—An egress route that is protected.

• Stale—A route that is marked stale due to graceful restart.

route status

Whenmultipoint LDP with multicast-only fast reroute (MoFRR) is configured, the primary upstream
path. MoFRR transmits a multicast join message from a receiver toward a source on a primary path,
while also transmitting a secondary multicast join message from the receiver toward the source on
a backup path.

Primary Upstream

Whenmultipoint LDP with MoFRR is configured, the reverse-path forwarding (RPF) next-hop
information. Data packets are received from both the primary path and the secondary paths. The
redundant packets are discarded at topology merge points due to the RPF checks.

RPF Nexthops

Multiple MPLS labels are used to control MoFRR stream selection. Each label represents a separate
route, but each references the same interface list check. Only the primary label is forwarded while all
others are dropped. Multiple interfaces can receive packets using the same label.

Label

Valueused todistinguishMoFRRprimary andbackup routes. A lowerweight value is preferred. Among
routes with the same weight value, load balancing is possible.

weight

MPLS label assigned to the Layer 2 circuit virtual connection.VC Label

Maximum transmission unit (MTU) of the Layer 2 circuit.MTU

VLAN identifier of the Layer 2 circuit.VLAN ID

(For route reflected output only) Cluster ID sent by the route reflector.Cluster list

(For route reflected output only) Address of router that originally sent the route to the route reflector.Originator ID

Forwarding Equivalent Class (FEC) bound to this route. Applicable only to routes installed by LDP.Prefixes bound to route

Community path attribute for the route. See the Output Field table in the show route detail command
for all possible values for this field.

Communities

Layer 2 encapsulation (for example, VPLS).Layer2-info: encaps

Control flags: none or Site Down.control flags

Maximum transmission unit (MTU) information.mtu

First label in a block of labels and label block size. A remote PE routing device uses this first label
when sending traffic toward the advertising PE routing device.

Label-Base, range
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Table 37: show route extensive Output Fields (continued)

Field DescriptionField Name

Layer 2 VPN and VPLS network layer reachability information (NLRI).status vector

Local preference value included in the route.Localpref

BGP router ID as advertised by the neighbor in the openmessage.Router ID

In a routing table group, the name of the primary routing table in which the route resides.Primary Routing Table

In a routing table group, the name of one or more secondary tables in which the route resides.Secondary Tables

Name of the routing table whose active route was used to determine the forwarding next-hop entry
in the resolution database. For example, in the case of inet.0 resolving through inet.0 and inet.3, this
field indicates which routing table, inet.0 or inet.3, provided the best path for a particular prefix.

Originating RIB

Number of nodes in the path.Node path count

Number of forwarding next hops. The forwarding next hop is the network layer address of the directly
reachable neighboring system (if applicable) and the interface used to reach it.

Forwarding nexthops

Sample Output

show route extensive

user@host> show route extensive
inet.0: 22 destinations, 23 routes (21 active, 0 holddown, 1 hidden)
203.0.113.10/16 (1 entry, 1 announced)
TSI:
KRT in-kernel 203.0.113.10/16 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 29
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    64496 
                Age: 1:34:06 
                Task: RT
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

203.0.113.30/30 (2 entries, 1 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 2
                Next hop: via so-0/3/0.0, selected
                State: <Active Int>
                Local AS:    64496 
                Age: 1:32:40 
                Task: IF
                Announcement bits (1): 3-Resolve tree 2 
                AS path: I
         OSPF   Preference: 10
                Next-hop reference count: 1
                Next hop: via so-0/3/0.0, selected
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                State: <Int>
                Inactive reason: Route Preference
                Local AS:    64496 
                Age: 1:32:40    Metric: 1 
                Area: 0.0.0.0
                Task: OSPF
                AS path: I

203.0.113.103/32 (1 entry, 1 announced)
        *Local  Preference: 0
                Next hop type: Local
                Next-hop reference count: 7
                Interface: so-0/3/0.0
                State: <Active NoReadvrt Int>
                Local AS:    644969 
                Age: 1:32:43 
                Task: IF
                Announcement bits (1): 3-Resolve tree 2 
                AS path: I

...

203.0.113.203/30 (1 entry, 1 announced)
TSI:
KRT in-kernel 203.0.113.203/30 -> {203.0.113.216}
        *OSPF   Preference: 10
                Next-hop reference count: 9
                Next hop: via so-0/3/0.0
                Next hop: 203.0.113.216 via ge-3/1/0.0, selected
                State: <Active Int>
                Local AS:    64496 
                Age: 1:32:19    Metric: 2 
                Area: 0.0.0.0
                Task: OSPF
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

...

198.51.100.2/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 198.51.100.2/32 -> {}
        *PIM    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    64496 
                Age: 1:34:08 
                Task: PIM Recv
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

...

198.51.100.22/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 198.51.100.22/32 -> {}
        *IGMP   Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    64496 
                Age: 1:34:06 
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                Task: IGMP
                Announcement bits (2): 0-KRT 3-Resolve tree 2 
                AS path: I

inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

203.0.113.103/32 (1 entry, 1 announced)
        State: <FlashAll>
        *RSVP   Preference: 7
                Next-hop reference count: 6
                Next hop: 203.0.113.216 via ge-3/1/0.0 weight 0x1, selected
                Label-switched-path green-r1-r3
                Label operation: Push 100096
                State: <Active Int>
                Local AS:    64496 
                Age: 1:28:12    Metric: 2
                Task: RSVP
                Announcement bits (2): 1-Resolve tree 1 2-Resolve tree 2 
                AS path: I

203.0.113.238/32 (1 entry, 1 announced)
        State: <FlashAll>
        *RSVP   Preference: 7
                Next-hop reference count: 6
                Next hop: via so-0/3/0.0 weight 0x1, selected
                Label-switched-path green-r1-r2
                State: <Active Int>
                Local AS:    64496 
                Age: 1:28:12    Metric: 1
                Task: RSVP
                Announcement bits (2): 1-Resolve tree 1 2-Resolve tree 2 
                AS path: I

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

...

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

47.0005.80ff.f800.0000.0108.0001.0102.5507.1052/152 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.0, selected
                State: <Active Int>
                Local AS:    64496 
                Age: 1:34:07 
                Task: IF
                AS path: I

mpls.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)

0   (1 entry, 1 announced)
TSI:
KRT in-kernel 0      /36 -> {}
        *MPLS   Preference: 0
                Next hop type: Receive
                Next-hop reference count: 6
                State: <Active Int>
                Local AS:    64496 
                Age: 1:34:08    Metric: 1 
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                Task: MPLS
                Announcement bits (1): 0-KRT 
                AS path: I

...

mpls.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
  299840 (1 entry, 1 announced)
  TSI:
  KRT in-kernel 299840 /52 -> {indirect(1048575)}
          *RSVP   Preference: 7/2
                  Next hop type: Flood
                  Address: 0x9174a30
                  Next-hop reference count: 4
                  Next hop type: Router, Next hop index: 798
                  Address: 0x9174c28
                  Next-hop reference count: 2
                  Next hop: 198.51.100.2 via lt-1/2/0.9 weight 0x1
                  Label-switched-path R2-to-R4-2p2mp
                  Label operation: Pop      
                  Next hop type: Router, Next hop index: 1048574
                  Address: 0x92544f0
                  Next-hop reference count: 2
                  Next hop: 198.51.100.2 via lt-1/2/0.7 weight 0x1
                  Label-switched-path R2-to-R200-p2mp
                  Label operation: Pop      
                  Next hop: 198.51.100.2 via lt-1/2/0.5 weight 0x8001
                  Label operation: Pop      
                  State: <Active Int>     
                  Age: 1:29       Metric: 1 
                  Task: RSVP
                  Announcement bits (1): 0-KRT 
                  AS path: I...

800010 (1 entry, 1 announced)

TSI:
KRT in-kernel 800010 /36 -> {vt-3/2/0.32769}
        *VPLS   Preference: 7
                Next-hop reference count: 2
                Next hop: via vt-3/2/0.32769, selected
                Label operation: Pop      
                State: <Active Int>
                Age: 1:31:53 
                Task: Common L2 VC
                Announcement bits (1): 0-KRT 
                AS path: I

vt-3/2/0.32769 (1 entry, 1 announced)
TSI:
KRT in-kernel vt-3/2/0.32769.0      /16 -> {indirect(1048574)}
        *VPLS   Preference: 7
                Next-hop reference count: 2
                Next hop: 203.0.113.216 via ge-3/1/0.0 weight 0x1, selected
                Label-switched-path green-r1-r3
                Label operation: Push 800012, Push 100096(top)
                Protocol next hop: 203.0.113.103
                Push 800012
                Indirect next hop: 87272e4 1048574
                State: <Active Int>
                Age: 1:31:53    Metric2: 2 
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                Task: Common L2 VC
                Announcement bits (2): 0-KRT 1-Common L2 VC 
                AS path: I
                Communities: target:11111:1 Layer2-info: encaps:VPLS, 
                control flags:, mtu: 0
                Indirect next hops: 1
                        Protocol next hop: 203.0.113.103 Metric: 2
                        Push 800012
                        Indirect next hop: 87272e4 1048574
                        Indirect path forwarding next hops: 1
                                Next hop: 203.0.113.216 via ge-3/1/0.0 weight 0x1

                        203.0.113.103/32 Originating RIB: inet.3
                          Metric: 2                       Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 203.0.113.216 via ge-3/1/0.0

inet6.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)

2001:db8::10:255:71:52/128 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.0, selected
                State: <Active Int>
                Local AS:    64496 
                Age: 1:34:07 
                Task: IF
                AS path: I

fe80::280:42ff:fe10:f179/128 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.0, selected
                State: <Active NoReadvrt Int>
                Local AS:    64496 
                Age: 1:34:07 
                Task: IF
                AS path: I

ff02::2/128 (1 entry, 1 announced)
TSI:
KRT in-kernel ff02::2/128 -> {}
        *PIM    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    64496 
                Age: 1:34:08 
                Task: PIM Recv6
                Announcement bits (1): 0-KRT 
                AS path: I

ff02::d/128 (1 entry, 1 announced)
TSI:
KRT in-kernel ff02::d/128 -> {}
        *PIM    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    64496 
                Age: 1:34:08 
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                Task: PIM Recv6
                Announcement bits (1): 0-KRT 
                AS path: I

ff02::16/128 (1 entry, 1 announced)
TSI:
KRT in-kernel ff02::16/128 -> {}
        *MLD    Preference: 0
                Next-hop reference count: 18
                State: <Active NoReadvrt Int>
                Local AS:    64496 
                Age: 1:34:06 
                Task: MLD
                Announcement bits (1): 0-KRT 
                AS path: I

private.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

fe80::280:42ff:fe10:f179/128 (1 entry, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.16385, selected
                State: <Active NoReadvrt Int>
                Age: 1:34:07 
                Task: IF
                AS path: I

green.l2vpn.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)

203.0.113.103:1:3:1/96 (1 entry, 1 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 203.0.113.103:1
                Next-hop reference count: 7
                Source: 203.0.113.103
                Protocol next hop: 203.0.113.103
                Indirect next hop: 2 no-forward
                State: <Secondary Active Int Ext>
                Local AS:    64496 Peer AS:    64496
                Age: 1:28:12    Metric2: 1 
                Task: BGP_69.203.0.113.103+179
                Announcement bits (1): 0-green-l2vpn 
                AS path: I
                Communities: target:11111:1 Layer2-info: encaps:VPLS, 
                control flags:, mtu: 0
                Label-base: 800008, range: 8
                Localpref: 100
                Router ID: 203.0.113.103
                Primary Routing Table bgp.l2vpn.0

203.0.113.152:1:1:1/96 (1 entry, 1 announced)
TSI:
Page 0 idx 0 Type 1 val 8699540
        *L2VPN  Preference: 170/-1
                Next-hop reference count: 5
                Protocol next hop: 203.0.113.152
                Indirect next hop: 0 -
                State: <Active Int Ext>
                Age: 1:34:03    Metric2: 1 
                Task: green-l2vpn
                Announcement bits (1): 1-BGP.0.0.0.0+179 
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                AS path: I
                Communities: Layer2-info: encaps:VPLS, control flags:Site-Down, 
                mtu: 0
                Label-base: 800016, range: 8, status-vector: 0x9F 

203.0.113.152:1:5:1/96 (1 entry, 1 announced)
TSI:
Page 0 idx 0 Type 1 val 8699528
        *L2VPN  Preference: 170/-101
                Next-hop reference count: 5
                Protocol next hop: 203.0.113.152
                Indirect next hop: 0 -
                State: <Active Int Ext>
                Age: 1:34:03    Metric2: 1 
                Task: green-l2vpn
                Announcement bits (1): 1-BGP.0.0.0.0+179 
                AS path: I
                Communities: Layer2-info: encaps:VPLS, control flags:, mtu: 0
                Label-base: 800008, range: 8, status-vector: 0x9F 

...

l2circuit.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

TSI:

203.0.113.163:CtrlWord:4:3:Local/96 (1 entry, 1 announced)
        *L2CKT  Preference: 7
                Next hop: via so-1/1/2.0 weight 1, selected
                Label-switched-path my-lsp
                Label operation: Push 100000[0]
                Protocol next hop: 203.0.113.163 Indirect next hop: 86af000 296
                State: <Active Int>
                Local AS:    64499
                Age: 10:21
                Task: l2 circuit
                Announcement bits (1): 0-LDP
                AS path: I
                VC Label 100000, MTU 1500, VLAN ID 512

203.0.113.55/24 (1 entry, 1 announced)
TSI:
KRT queued (pending) add
  198.51.100.0/24 -> {Push 300112}
        *BGP    Preference: 170/-101
                Next hop type: Router
                Address: 0x925c208
                Next-hop reference count: 2
                Source: 203.0.113.9
                Next hop: 203.0.113.9 via ge-1/2/0.15, selected
                Label operation: Push 300112
                Label TTL action: prop-ttl
                State: <Active Ext>
                Local AS:  64509 Peer AS: 65539
                Age: 1w0d 23:06:56 
                AIGP: 25 
                Task: BGP_65539.203.0.113.9+56732
                Announcement bits (1): 0-KRT 
                AS path: 65539 64508 I
                Accepted
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                Route Label: 300112
                Localpref: 100
                Router ID: 213.0.113.99

show route extensive (Access Route)

user@host> show route 203.0.113.102 extensive
inet.0: 39256 destinations, 39258 routes (39255 active, 0 holddown, 1 hidden)
203.0.113.102/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 203.0.113.102/32 -> {192.0.2.2}
OSPF area : 0.0.0.0, LSA ID : 203.0.113.102, LSA type : Extern
        *Access Preference: 13
                Next-hop reference count: 78472
                Next hop: 192.0.2.2 via fe-0/0/0.0, selected
                State: <Active Int>
       Age: 12 
                Task: RPD Unix Domain Server./var/run/rpd_serv.local
                Announcement bits (2): 0-KRT 1-OSPFv2 
                AS path: I

user@host> show route 2001:db8:4641:1::/48 extensive

inet6.0: 75 destinations, 81 routes (75 active, 0 holddown, 0 hidden)
  2001:db8:4641:1::/48 (1 entry, 1 announced)
  TSI:
  KRT in-kernel 2001:db8:4641:1::/48 -> {#0 0.13.1.0.0.1}
          *Access Preference: 13
                  Next hop type: Router, Next hop index: 74548
                  Address: 0x1638c1d8
                  Next-hop reference count: 6
                  Next hop: #0 0.13.1.0.0.1 via demux0.1073753267, selected
                  Session Id: 0x0
                  State: <Active Int>  
                  Age: 4:17
                  Validation State: unverified
                  Task: RPD Unix Domain Server./var/run/rpd_serv.local
                  Announcement bits (2): 0-KRT 4-Resolve tree 2
                  AS path: I
2001:db8:4641:1::/128 (1 entry, 1 announced)
  TSI:
  KRT in-kernel 2001:db8:4641:1::/128 -> {#0 0.13.1.0.0.1}
          *Access-internal Preference: 12
                  Next hop type: Router, Next hop index: 74548
                  Address: 0x1638c1d8
                  Next-hop reference count: 6
                  Next hop: #0 0.13.1.0.0.1 via demux0.1073753267, selected
                  Session Id: 0x0
                  State: <Active Int>
                  Age: 4:17
                  Validation State: unverified
                  Task: RPD Unix Domain Server./var/run/rpd_serv.local
                  Announcement bits (2): 0-KRT 4-Resolve tree 2
                  AS path: I

show route extensive (BGP PIC Edge)

user@host> show route 198.51.100.6 extensive
ed.inet.0: 6 destinations, 9 routes (6 active, 0 holddown, 0 hidden)
  198.51.100.6/32 (3 entries, 2 announced)
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          State: <CalcForwarding>
  TSI:
  KRT in-kernel 198.51.100.6/32 -> {indirect(1048574), indirect(1048577)}
  Page 0 idx 0 Type 1 val 9219e30
      Nexthop: Self
      AS path: [2] 3 I
      Communities: target:2:1
  Path 198.51.100.6 from 198.51.100.4 Vector len 4.  Val: 0
..
          #Multipath Preference: 255
                  Next hop type: Indirect
                  Address: 0x93f4010
                  Next-hop reference count: 2
..
                  Protocol next hop: 198.51.1001.4
                  Push 299824
                  Indirect next hop: 944c000 1048574 INH Session ID: 0x3
                  Indirect next hop: weight 0x1
                  Protocol next hop: 198.51.100.5
                  Push 299824
                  Indirect next hop: 944c1d8 1048577 INH Session ID: 0x4
                  Indirect next hop: weight 0x4000
                  State: <ForwardingOnly Int Ext)>
                  Inactive reason: Forwarding use only
                  Age: 25         Metric2: 15 
                  Validation State: unverified 
                  Task: RT
                  Announcement bits (1): 0-KRT 
                  AS path: 3 I
                  Communities: target:2:1

show route extensive (FRR and LFA)

user@host> show route 203.0.113.20 extensive
inet.0: 46 destinations, 49 routes (45 active, 0 holddown, 1 hidden)
203.0.113.20/24 (2 entries, 1 announced)
        State: FlashAll
TSI:
KRT in-kernel 203.0.113.20/24 -> {Push 299776, Push 299792}
        *RSVP   Preference: 7/1
                Next hop type: Router, Next hop index: 1048574
                Address: 0xbbbc010
                Next-hop reference count: 5
                Next hop: 203.0.113.112 via ge-2/1/8.0 weight 0x1, selected
                Label-switched-path europa-d-to-europa-e
                Label operation: Push 299776
                Label TTL action: prop-ttl
                Session Id: 0x201
                Next hop: 203.0.113.122 via ge-2/1/4.0 weight 0x4001
                Label-switched-path europa-d-to-europa-e
                Label operation: Push 299792
                Label TTL action: prop-ttl
                Session Id: 0x202
                State: Active Int
                Local AS:   64500 
                Age: 5:31  Metric: 2 
                Task: RSVP
                Announcement bits (1): 0-KRT 
                AS path: I
         OSPF   Preference: 10
                Next hop type: Router, Next hop index: 615
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                Address: 0xb9d78c4
                Next-hop reference count: 7
                Next hop: 203.0.113.112 via ge-2/1/8.0, selected
                Session Id: 0x201
                State: Int
                Inactive reason: Route Preference
                Local AS:   64500 
                Age: 5:35  Metric: 3 
                Area: 0.0.0.0
                Task: OSPF
                AS path: I

show route extensive (IS-IS)

user@host> show route extensive
IS-IS Preference: 15
                Level: 1
                Next hop type: Router, Next hop index: 1048577
                Address: 0xXXXXXXXXXX
                Next-hop reference count: YY 
                Next hop: 203.0.113.22 via ae1.0 balance 43%, selected
                Session Id: 0x141
                Next hop: 203.0.113.22 via ae0.0 balance 57%

show route extensive (Route Reflector)

user@host> show route extensive
203.0.113.0/8 (1 entry, 1 announced)

TSI:
KRT in-kernel 203.0.113.0/8 -> {indirect(40)}
        *BGP    Preference: 170/-101
                Source: 192.168.4.214
                Protocol next hop: 198.51.100.192 Indirect next hop: 84ac908 40
                State: <Active Int Ext>
                Local AS: 65548 Peer AS: 65548
                Age: 3:09       Metric: 0       Metric2: 0
                Task: BGP_65548.192.168.4.214+1033
                Announcement bits (2): 0-KRT 4-Resolve inet.0
                AS path: 65544 64507 I <Originator>
                Cluster list:  198.51.100.1
                Originator ID: 203.0.113.88
                Communities: 7777:7777
                Localpref: 100
                Router ID: 203.0.113.4
                Indirect next hops: 1
                        Protocol next hop: 203.0.113.192 Metric: 0 
                        Indirect next hop: 84ac908 40
                        Indirect path forwarding next hops: 0
                                Next hop type: Discard

show route label detail (Multipoint LDP Inband Signaling for Point-to-Multipoint LSPs)

user@host> show route label 299872 detail
mpls.0: 13 destinations, 13 routes (13 active, 0 holddown, 0 hidden)
299872 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Next-hop reference count: 3
                Address: 0x9097d90
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                Next hop: via vt-0/1/0.1
                Next-hop index: 661
                Label operation: Pop      
                Address: 0x9172130
                Next hop: via so-0/0/3.0
                Next-hop index: 654
                Label operation: Swap 299872
                State: **Active Int>
                Local AS:  64511 
                Age: 8:20       Metric: 1 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                FECs bound to route: P2MP root-addr 203.0.113.166, grp 203.0.1.1,
 src 192.168.142.2

show route label detail (Multipoint LDPwithMulticast-Only Fast Reroute)

user@host> show route label 301568 detail

mpls.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
301568 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Address: 0x2735208
                Next-hop reference count: 3
                Next hop type: Router, Next hop index: 1397
                Address: 0x2735d2c
                Next-hop reference count: 3
                Next hop: 203.0.113.82 via ge-1/2/22.0
                Label operation: Pop      
                Load balance label:  None; 
                Next hop type: Router, Next hop index: 1395
                Address: 0x2736290
                Next-hop reference count: 3
                Next hop: 203.0.113.2 via ge-1/2/18.0
                Label operation: Pop      
                Load balance label:  None; 
                State: <Active Int AckRequest MulticastRPF>
                Local AS:    64500 
                Age: 54:05      Metric: 1 
                Validation State: unverified 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                FECs bound to route: P2MP root-addr 198.51.100.1, grp: 232.1.1.1,
 src: 192.168.219.11
                Primary Upstream : 198.51.100.3:0--198.51.100.2:0
                   RPF Nexthops  :
                        ge-1/2/15.0, 1.2.94.1, Label: 301568, weight: 0x1
                        ge-1/2/14.0, 1.2.3.1, Label: 301568, weight: 0x1
                Backup Upstream : 198.51.100.3:0--198.51.100.6:0
                   RPF Nexthops :
                        ge-1/2/20.0, 198.51.100.96, Label: 301584, weight: 0xfffe

                        ge-1/2/19.0, 198.51.100.36, Label: 301584, weight: 0xfffe

719Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



show route forwarding-table

List of Syntax Syntax on page 720

Syntax (MX Series Routers) on page 720

Syntax (TXMatrix and TXMatrix Plus Routers) on page 720

Syntax show route forwarding-table
<detail | extensive | summary>
<all>
<ccc interface-name>
<destination destination-prefix>
<family family | matchingmatching>
<interface-name interface-name>
<label name>
<matchingmatching>
<multicast>
<table (default | logical-system-name/routing-instance-name | routing-instance-name)>
<vlan (all | vlan-name)>
<vpn vpn>

Syntax (MX Series
Routers)

show route forwarding-table
<detail | extensive | summary>
<all>
<bridge-domain (all | domain-name)>
<ccc interface-name>
<destination destination-prefix>
<family family | matchingmatching>
<interface-name interface-name>
<label name>
<learning-vlan-id learning-vlan-id>
<matchingmatching>
<multicast>
<table (default | logical-system-name/routing-instance-name | routing-instance-name)>
<vlan (all | vlan-name)>
<vpn vpn>

Syntax (TXMatrix and
TXMatrix Plus

Routers)

show route forwarding-table
<detail | extensive | summary>
<all>
<ccc interface-name>
<destination destination-prefix>
<family family | matchingmatching>
<interface-name interface-name>
<matchingmatching>
<label name>
<lcc number>
<multicast>
<table routing-instance-name>
<vpn vpn>

Release Information Command introduced before Junos OS Release 7.4.

Option bridge-domain introduced in Junos OS Release 7.5
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Option learning-vlan-id introduced in Junos OS Release 8.4

Options all and vlan introduced in Junos OS Release 9.6.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display the Routing Engine's forwarding table, including the network-layer prefixes and

their next hops. This command is used to help verify that the routing protocol process

has relayed the correction information to the forwarding table. The Routing Engine

constructs andmaintainsoneormore routing tables. Fromthe routing tables, theRouting

Engine derives a table of active routes, called the forwarding table.

NOTE: The Routing Engine copies the forwarding table to the Packet
Forwarding Engine, the part of the router that is responsible for forwarding
packets. To display the entries in the Packet Forwarding Engine's forwarding
table, use the show pfe route command.

Options none—Display the routes in the forwarding tables. By default, the show route

forwarding-table command does not display information about private, or internal,

forwarding tables.

detail | extensive | summary—(Optional) Display the specified level of output.

all—(Optional) Display routing table entries for all forwarding tables, including private,
or internal, tables.

bridge-domain(all |bridge-domain-name)—(MXSeries routersonly) (Optional)Display
route entries for all bridge domains or the specified bridge domain.

ccc interface-name—(Optional) Display route entries for the specified circuit
cross-connect interface.

destination destination-prefix—(Optional) Destination prefix.

family family—(Optional) Display routing table entries for the specified family: bridge
(ccc |destination |detail | extensive | interface-name| label | learning-vlan-id |matching

| multicast | summary | table | vlan | vpn), ethernet-switching, evpn, fibre-channel,

fmembers, inet, inet6, iso,mcsnoop-inet,mcsnoop-inet6,mpls, satellite-inet,

satellite-inet6, satellite-vpls, tnp, unix, vpls, or vlan-classification.

interface-name interface-name—(Optional)Display routing tableentries for thespecified
interface.

label name—(Optional) Display route entries for the specified label.

lcc number—(TXMatrix and TXmatrix Plus routers only) (Optional) On a routingmatrix
composed of a TXMatrix router and T640 routers, display information for the

specified T640 router (or line-card chassis) connected to the TXMatrix router. On

a routingmatrix composedof theTXMatrix Plus router andT1600orT4000 routers,
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display information for the specified router (line-card chassis) connected to the TX

Matrix Plus router.

Replace numberwith the following values depending on the LCC configuration:

• 0 through 3, when T640 routers are connected to a TXMatrix router in a routing

matrix.

• 0 through 3, when T1600 routers are connected to a TXMatrix Plus router in a

routing matrix.

• 0 through 7, when T1600 routers are connected to a TXMatrix Plus router with 3D

SIBs in a routing matrix.

• 0, 2, 4, or 6, when T4000 routers are connected to a TXMatrix Plus router with

3D SIBs in a routing matrix.

learning-vlan-id learning-vlan-id—(MX Series routers only) (Optional) Display learned
information for all VLANs or for the specified VLAN.

matchingmatching—(Optional) Display routing table entries matching the specified
prefix or prefix length.

multicast—(Optional) Display routing table entries for multicast routes.

table—(Optional) Display route entries for all the routing tables in the main routing
instanceor for the specified routing instance. If your device supports logical systems,

youcanalsodisplay routeentries for thespecified logical systemand routing instance.

To view the routing instances on your device, use the show route instance command.

vlan (all | vlan-name)—(Optional) Display information for all VLANs or for the specified
VLAN.

vpn vpn—(Optional) Display routing table entries for a specified VPN.

Required Privilege
Level

view

List of Sample Output show route forwarding-table on page 727
show route forwarding-table detail on page 728
showrouteforwarding-tabledestinationextensive(WeightsandBalances)onpage728
show route forwarding-table extensive on page 729
show route forwarding-table extensive (RPF) on page 730
show route forwarding-table family mpls on page 731
show route forwarding-table family mpls ccc ge-0/0/1.1004 on page 731
show route forwarding-table family vpls on page 731
show route forwarding-table vpls (Broadcast, unknownunicast, andmulticast (BUM)
hashing is enabled) on page 732
show route forwarding-table vpls (Broadcast, unknownunicast, andmulticast (BUM)
hashing is enabledwithMAC Statistics) on page 732
show route forwarding-table family vpls extensive on page 732
show route forwarding-table table default on page 734
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show route forwarding-table table
logical-system-name/routing-instance-name on page 734
show route forwarding-table vpn on page 735

Output Fields Table38onpage723 lists theoutput fields for the showroute forwarding-table command.

Output fields are listed in the approximate order inwhich they appear. Field namesmight

be abbreviated (as shown in parentheses) when no level of output is specified, or when

the detail keyword is used instead of the extensive keyword.

Table 38: show route forwarding-table Output Fields

Level of OutputField DescriptionField Name

All levelsName of the logical system. This field is displayed if you specify the table
logical-system-name/routing-instance-nameoptiononadevice that is configured
for and supports logical systems.

Logical system

All levelsName of the routing table (for example, inet, inet6, mpls).Routing table
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Table 38: show route forwarding-table Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsThe features and protocols that have been enabled for a given routing table.
This field can contain the following values:

• BUM hashing—BUM hashing is enabled.

• MAC Stats—Mac Statistics is enabled.

• Bridging—Routing instance is a normal layer 2 bridge.

• No VLAN—No VLANs are associated with the bridge domain.

• AllVLANs—Thevlan-idall statementhasbeenenabled for thisbridgedomain.

• Single VLAN—Single VLAN ID is associated with the bridge domain.

• MAC action drop—NewMACs will be dropped when the MAC address limit
is reached.

• Dual VLAN—Dual VLAN tags are associated with the bridge domain

• No local switching—No local switching is enabled for this routing instance..

• Learning disabled—Layer 2 learning is disabled for this routing instance.

• MAC limit reached—Themaximum number of MAC addresses that was
configured for this routing instance has been reached.

• VPLS—The VPLS protocol is enabled.

• No IRB l2-copy—The no-irb-layer-2-copy feature is enabled for this routing
instance.

• ACKed by all peers—All peers have acknowledged this routing instance.

• BUM Pruning—BUM pruning is enabled on the VPLS instance.

• Def BD VXLAN—VXLAN is enabled for the default bridge domain.

• EVPN—EVPN protocol is enabled for this routing instance.

• Def BDOVSDB—Open vSwitch Database (OVSDB) is enabled on the default
bridge domain.

• Def BD Ingress replication—VXLAN ingress node replication is enabled on the
default bridge domain.

• L2 backhaul—Layer 2 backhaul is enabled.

• FRR optimize—Fast reroute optimization

• MAC pinning—MAC pinning is enabled for this bridge domain.

• MAC Aging Timer—The MAC table aging time is set per routing instance.

• EVPN VXLAN—This routing instance supports EVPNwith VXLAN
encapsulation.

• PBBN—This routing instance is configured as a provider backbone bridged
network.

• PBN—This routing instance is configured as a provider bridge network.

• ETREE—The ETREE protocol is enabled on this EVPN routing instance.

• ARP/NDPsuppression—EVPNARPNDPsuppression is enabled in this routing
instance.

• DefBDEVPNVXLAN—EVPNVXLAN isenabled for thedefaultbridgedomain.

• MPLS control word—Control word is enabled for this MPLS routing instance.

Enabled protocols

All levelsAddress family (for example, IP, IPv6, ISO,MPLS, and VPLS).Address family

detail extensiveDestination of the route.Destination
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Table 38: show route forwarding-table Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsHow the route was placed into the forwarding table. When the detail keyword
is used, the route typemight be abbreviated (as shown in parentheses):

• cloned (clon)—(TCP or multicast only) Cloned route.

• destination (dest)—Remoteaddressesdirectly reachable throughan interface.

• destination down (iddn)—Destination route for which the interface is
unreachable.

• interface cloned (ifcl)—Cloned route for which the interface is unreachable.

• route down (ifdn)—Interface route for which the interface is unreachable.

• ignore (ignr)—Ignore this route.

• interface (intf)—Installed as a result of configuring an interface.

• permanent (perm)—Routes installed by the kernel when the routing table is
initialized.

• user—Routes installed by the routing protocol process or as a result of the
configuration.

Route Type (Type)

detail extensiveNumber of routes to reference.Route Reference
(RtRef)

extensiveRoute type flags:

• none—No flags are enabled.

• accounting—Route has accounting enabled.

• cached—Cache route.

• incoming-iface interface-number—Check against incoming interface.

• prefix load balance—Load balancing is enabled for this prefix.

• rt nh decoupled—Route has been decoupled from the next hop to the
destination.

• sent to PFE—Route has been sent to the Packet Forwarding Engine.

• static—Static route.

Flags

detail extensiveIP address of the next hop to the destination.Next hop
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Table 38: show route forwarding-table Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveNext-hop type. When the detail keyword is used, the next-hop typemight be
abbreviated (as indicated in parentheses):

• broadcast (bcst)—Broadcast.

• deny—Deny.

• discard (dscd)—Discard.

• hold—Next hop is waiting to be resolved into a unicast or multicast type.

• indexed (idxd)—Indexed next hop.

• indirect (indr)—Indirect next hop.

• local (locl)—Local address on an interface.

• routedmulticast (mcrt)—Regular multicast next hop.

• multicast (mcst)—Wire multicast next hop (limited to the LAN).

• multicast discard (mdsc)—Multicast discard.

• multicast group (mgrp)—Multicast groupmember.

• receive (recv)—Receive.

• reject (rjct)—Discard. An ICMP unreachable message was sent.

• resolve (rslv)—Resolving the next hop.

• unicast (ucst)—Unicast.

• unilist (ulst)—List of unicast next hops. A packet sent to this next hop goes
to any next hop in the list.

Next hop Type
(Type)

detail extensive noneSoftware index of the next hop that is used to route the traffic for a given prefix.Index

extensiveLogical interface index fromwhich the route is learned. For example, for interface
routes, this is the logical interface index of the route itself. For static routes, this
field is zero. For routes learned through routing protocols, this is the logical
interface index fromwhich the route is learned.

Route
interface-index

detail extensive noneNumber of routes that refer to this next hop.Reference (NhRef)

detail extensive noneInterface used to reach the next hop.Next-hop interface
(Netif)

extensiveValue used to distinguish primary, secondary, and fast reroute backup routes.
Weight information is available when MPLS label-switched path (LSP) link
protection, node-link protection, or fast reroute is enabled, orwhen the standby
state is enabled for secondary paths. A lower weight value is preferred. Among
routes with the sameweight value, load balancing is possible (see the Balance
field description).

Weight

extensiveBalance coefficient indicating how traffic of unequal cost is distributed among
next hops when a router is performing unequal-cost load balancing. This
information is available when you enable BGPmultipath load balancing.

Balance

extensiveList of interfaces fromwhich theprefix canbeaccepted.Reversepath forwarding
(RPF) information isdisplayedonlywhen rpf-check is configuredon the interface.

RPF interface
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Sample Output

show route forwarding-table

user@host> show route forwarding-table
Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    46     4
0.0.0.0/32         perm     0                    dscd    44     1
172.16.1.0/24         ifdn     0                    rslv   608     1 ge-2/0/1.0
172.16.1.0/32         iddn     0 172.16.1.0            recv   606     1 ge-2/0/1.0
172.16.1.1/32         user     0                    rjct    46     4
172.16.1.1/32         intf     0 172.16.1.1            locl   607     2
172.16.1.1/32         iddn     0 172.16.1.1            locl   607     2
172.16.1.255/32       iddn     0 ff:ff:ff:ff:ff:ff  bcst   605     1 ge-2/0/1.0
10.0.0.0/24        intf     0                    rslv   616     1 ge-2/0/0.0
10.0.0.0/32        dest     0 10.0.0.0           recv   614     1 ge-2/0/0.0
10.0.0.1/32        intf     0 10.0.0.1           locl   615     2
10.0.0.1/32        dest     0 10.0.0.1           locl   615     2
10.0.0.255/32      dest     0 10.0.0.255         bcst   613     1 ge-2/0/0.0
10.1.1.0/24        ifdn     0                    rslv   612     1 ge-2/0/1.0
10.1.1.0/32        iddn     0 10.1.1.0           recv   610     1 ge-2/0/1.0
10.1.1.1/32        user     0                    rjct    46     4
10.1.1.1/32        intf     0 10.1.1.1           locl   611     2
10.1.1.1/32        iddn     0 10.1.1.1           locl   611     2
10.1.1.255/32      iddn     0 ff:ff:ff:ff:ff:ff  bcst   609     1 ge-2/0/1.0
10.206.0.0/16      user     0 10.209.63.254      ucst   419    20 fxp0.0
10.209.0.0/16      user     1 0:12:1e:ca:98:0    ucst   419    20 fxp0.0
10.209.0.0/18      intf     0                    rslv   418     1 fxp0.0
10.209.0.0/32      dest     0 10.209.0.0         recv   416     1 fxp0.0
10.209.2.131/32    intf     0 10.209.2.131       locl   417     2
10.209.2.131/32    dest     0 10.209.2.131       locl   417     2
10.209.17.55/32    dest     0 0:30:48:5b:78:d2   ucst   435     1 fxp0.0
10.209.63.42/32    dest     0 0:23:7d:58:92:ca   ucst   434     1 fxp0.0
10.209.63.254/32   dest     0 0:12:1e:ca:98:0    ucst   419    20 fxp0.0
10.209.63.255/32   dest     0 10.209.63.255      bcst   415     1 fxp0.0
10.227.0.0/16      user     0 10.209.63.254      ucst   419    20 fxp0.0

...

Routing table: iso 
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                   rjct    27     1
47.0005.80ff.f800.0000.0108.0003.0102.5524.5220.00
intf     0                   locl    28     1

Routing table: inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                   rjct     6     1
ff00::/8           perm     0                   mdsc     4     1
ff02::1/128        perm     0 ff02::1           mcst     3     1

Routing table: ccc
MPLS:
Interface.Label    Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct 16     1
100004(top)fe-0/0/1.0
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show route forwarding-table detail

user@host> show route forwarding-table detail
Routing table: inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            user     2 0:90:69:8e:b1:1b   ucst   132     4 fxp0.0
default            perm     0                    rjct    14     1
10.1.1.0/24        intf     0 ff.3.0.21          ucst   322     1 so-5/3/0.0
10.1.1.0/32        dest     0 10.1.1.0           recv   324     1 so-5/3/0.0
10.1.1.1/32        intf     0 10.1.1.1           locl   321     1
10.1.1.255/32      dest     0 10.1.1.255         bcst   323     1 so-5/3/0.0
10.21.21.0/24      intf     0 ff.3.0.21          ucst   326     1 so-5/3/0.0
10.21.21.0/32      dest     0 10.21.21.0         recv   328     1 so-5/3/0.0
10.21.21.1/32      intf     0 10.21.21.1         locl   325     1
10.21.21.255/32    dest     0 10.21.21.255       bcst   327     1 so-5/3/0.0
127.0.0.1/32       intf     0 127.0.0.1          locl   320     1
172.17.28.19/32    clon     1 192.168.4.254      ucst   132     4 fxp0.0
172.17.28.44/32    clon     1 192.168.4.254      ucst   132     4 fxp0.0

...

Routing table: private1__.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    46     1
10.0.0.0/8         intf     0                    rslv   136     1 fxp1.0
10.0.0.0/32        dest     0 10.0.0.0           recv   134     1 fxp1.0
10.0.0.4/32        intf     0 10.0.0.4           locl   135     2
10.0.0.4/32        dest     0 10.0.0.4           locl   135     2

...

Routing table: iso
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    38     1

Routing table: inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    22     1
ff00::/8           perm     0                    mdsc    21     1
ff02::1/128        perm     0 ff02::1            mcst    17     1

...

Routing table: mpls
MPLS:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct 28     1

show route forwarding-table destination extensive (Weights and Balances)

user@host> show route forwarding-table destination 3.4.2.1 extensive
Routing table: inet [Index 0]
Internet:

Destination:  3.4.2.1/32
  Route type: user
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  Route reference: 0                   Route interface-index: 0
  Flags: sent to PFE
  Next-hop type: unilist               Index: 262143   Reference: 1
  Nexthop: 172.16.4.4
  Next-hop type: unicast               Index: 335      Reference: 2
  Next-hop interface: so-1/1/0.0       Weight: 22      Balance: 3
  Nexthop: 145.12.1.2
  Next-hop type: unicast               Index: 337      Reference: 2
  Next-hop interface: so-0/1/2.0       Weight: 33      Balance: 33

show route forwarding-table extensive

user@host> show route forwarding-table extensive
Routing table: inet [Index 0] 
Internet:

Destination:  default
  Route type: user                  
  Route reference: 2                   Route interface-index: 0   
  Flags: sent to PFE 
  Nexthop: 00:00:5E:00:53:1b
  Next-hop type: unicast               Index: 132      Reference: 4    
  Next-hop interface: fxp0.0       

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: none 
  Next-hop type: reject                Index: 14       Reference: 1    

Destination:  127.0.0.1/32
  Route type: interface             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Nexthop: 127.0.0.1
  Next-hop type: local                 Index: 320      Reference: 1   

... 

Routing table: private1__.inet [Index 1] 
Internet:

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 46       Reference: 1    

Destination:  10.0.0.0/8
  Route type: interface             
  Route reference: 0                   Route interface-index: 3   
  Flags: sent to PFE 
  Next-hop type: resolve               Index: 136      Reference: 1    
  Next-hop interface: fxp1.0       

... 

Routing table: iso [Index 0] 
ISO:

Destination:  default

729Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 38       Reference: 1    

Routing table: inet6 [Index 0] 
Internet6:

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 22       Reference: 1    

Destination:  ff00::/8
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: multicast discard     Index: 21       Reference: 1    

... 

Routing table: private1__.inet6 [Index 1] 
Internet6:

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 54       Reference: 1    

Destination:  fe80::2a0:a5ff:fe3d:375/128
  Route type: interface             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Nexthop: fe80::2a0:a5ff:fe3d:375
  Next-hop type: local                 Index: 75       Reference: 1    

... 

show route forwarding-table extensive (RPF)

The next example is based on the following configuration, which enables an RPF check

on all routes that are learned from this interface, including the interface route:

so-1/1/0 {
    unit 0 {
        family inet {
            rpf-check;
            address 192.0.2.2/30;
        }
    }
}

user@host> show route forwarding-table extensive
Routing table: inet [Index 0]
Internet:
...
...
Destination:  192.0.2.3/32
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  Route type: destination
  Route reference: 0                   Route interface-index: 67
  Flags: sent to PFE
  Nexthop: 192.0.2.3
  Next-hop type: broadcast             Index: 328      Reference: 1
  Next-hop interface: so-1/1/0.0
  RPF interface: so-1/1/0.0

show route forwarding-table family mpls

user@host> show route forwarding-table family mpls
Routing table: mpls                           
MPLS:
Destination        Type RtRef Next hop          Type Index NhRef Netif
default            perm     0                   rjct    19     1
0                  user     0                   recv    18     3
1                  user     0                   recv    18     3
2                  user     0                   recv    18     3
100000             user     0 10.31.1.6         swap  100001     fe-1/1/0.0  
800002             user     0                   Pop              vt-0/3/0.32770 

vt-0/3/0.32770 (VPLS)
                   user     0                   indr   351     4
                                                Push 800000, Push 100002(top) 
so-0/0/0.0 

show route forwarding-table family mpls ccc ge-0/0/1.1004

user@host>show route forwarding-tablempls ccc ge-0/0/1.1004
Routing table: default.mpls
MPLS:
Destination        Type RtRef Next hop          Type  Index    NhRef Netif
ge-0/0/1.1004  (CCC) user     0                     ulst   1048577     2
                                                    comp      754        3
                                                   comp      755        3
                                                comp      756        3

Routing table: __mpls-oam__.mpls
MPLS:
Destination        Type RtRef Next hop           Type Index    NhRef Netif
default            perm     0                    dscd      556     1

show route forwarding-table family vpls

user@host> show route forwarding-table family vpls
Routing table: green.vpls                     
VPLS:
Destination        Type RtRef Next hop          Type Index NhRef Netif
default            dynm     0                   flood   353     1
default            perm     0                   rjct    298     1
fe-0/1/0.0         dynm     0                   flood   355     1
00:00:5E:00:53:1f/48              <<<<<Remote CE

                   dynm     0                   indr   351     4
                                                Push 800000, Push 100002(top) 
so-0/0/0.0  
00:00:5E:00:53:1f/48              <<<<<<Local CE

                   dynm     0                   ucst   354     2 fe-0/1/0.0 
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show route forwarding-table vpls (Broadcast, unknown unicast, andmulticast (BUM) hashing is enabled)

user@host> show route forwarding-table vpls
Routing table: green.vpls
VPLS:
Enabled protocols: BUM hashing
Destination        Type RtRef Next hop           Type Index    NhRef Netif
default            perm     0                    dscd      519     1
lsi.1048832        intf     0                    indr  1048574     4
                              172.16.3.2           Push 262145      621     2 
ge-3/0/0.0
00:00:5E:00:53:01/48 user     0                  ucst      590     5 ge-2/3/9.0
0x30003/51         user     0                    comp      627     2
ge-2/3/9.0         intf     0                    ucst      590     5 ge-2/3/9.0
ge-3/1/3.0         intf     0                    ucst      619     4 ge-3/1/3.0
0x30002/51         user     0                    comp      600     2
0x30001/51         user     0                    comp      597     2

show route forwarding-table vpls (Broadcast, unknown unicast, andmulticast (BUM) hashing is enabledwith
MAC Statistics)

user@host> show route forwarding-table vpls
Routing table: green.vpls
VPLS:
Enabled protocols: BUM hashing, MAC Stats
Destination        Type RtRef Next hop           Type Index    NhRef Netif
default            perm     0                    dscd      519     1
lsi.1048834        intf     0                    indr  1048574     4
                              172.16.3.2           Push 262145      592     2 
ge-3/0/0.0
00:19:e2:25:d0:01/48 user     0                  ucst      590     5 ge-2/3/9.0
0x30003/51         user     0                    comp      630     2
ge-2/3/9.0         intf     0                    ucst      590     5 ge-2/3/9.0
ge-3/1/3.0         intf     0                    ucst      591     4 ge-3/1/3.0
0x30002/51         user     0                    comp      627     2
0x30001/51         user     0                    comp      624     2

show route forwarding-table family vpls extensive

user@host> show route forwarding-table family vpls extensive
Routing table: green.vpls [Index 2]
VPLS:

Destination:  default
  Route type: dynamic
  Route reference: 0                   Route interface-index: 72
  Flags: sent to PFE 
  Next-hop type: flood                 Index: 289      Reference: 1
  Next-hop type: unicast               Index: 291      Reference: 3
  Next-hop interface: fe-0/1/3.0
  Next-hop type: unicast               Index: 290      Reference: 3
  Next-hop interface: fe-0/1/2.0

Destination:  default
  Route type: permanent
  Route reference: 0                   Route interface-index: 0
  Flags: none 
  Next-hop type: discard               Index: 341      Reference: 1

Destination:  fe-0/1/2.0
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  Route type: dynamic
  Route reference: 0                   Route interface-index: 69
  Flags: sent to PFE 
  Next-hop type: flood                 Index: 293      Reference: 1
  Next-hop type: indirect              Index: 363      Reference: 4
  Next-hop type: Push 800016
  Next-hop interface: at-1/0/1.0
  Next-hop type: indirect              Index: 301      Reference: 5
  Next hop: 10.31.3.2
  Next-hop type: Push 800000
  Next-hop interface: fe-0/1/1.0
  Next-hop type: unicast               Index: 291      Reference: 3
  Next-hop interface: fe-0/1/3.0

Destination:  fe-0/1/3.0
  Route type: dynamic
  Route reference: 0                   Route interface-index: 70
  Flags: sent to PFE 
  Next-hop type: flood                 Index: 292      Reference: 1
  Next-hop type: indirect              Index: 363      Reference: 4
  Next-hop type: Push 800016
  Next-hop interface: at-1/0/1.0
  Next-hop type: indirect              Index: 301      Reference: 5
  Next hop: 10.31.3.2
  Next-hop type: Push 800000
  Next-hop interface: fe-0/1/1.0
  Next-hop type: unicast               Index: 290      Reference: 3
  Next-hop interface: fe-0/1/2.0

Destination:  00:00:5E:00:53:01/48
  Route type: dynamic
  Route reference: 0                   Route interface-index: 70
  Flags: sent to PFE, prefix load balance
  Next-hop type: unicast               Index: 291      Reference: 3
  Next-hop interface: fe-0/1/3.0
  Route used as destination:
    Packet count:         6640    Byte count:      675786
  Route used as source
    Packet count:         6894    Byte count:      696424

Destination:  00:00:5E:00:53:04/48
  Route type: dynamic
  Route reference: 0                   Route interface-index: 69
  Flags: sent to PFE, prefix load balance
  Next-hop type: unicast               Index: 290      Reference: 3
  Next-hop interface: fe-0/1/2.0
  Route used as destination:
    Packet count:           96    Byte count:        8079
  Route used as source:
    Packet count:          296    Byte count:       24955

Destination:  00:00:5E:00:53:05/48
  Route type: dynamic
  Route reference: 0                   Route interface-index: 74
  Flags: sent to PFE, prefix load balance  
  Next-hop type: indirect              Index: 301      Reference: 5
  Next hop: 10.31.3.2
  Next-hop type: Push 800000
  Next-hop interface: fe-0/1/1.0
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show route forwarding-table table default

user@host> show route forwarding-table table default
Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    36     2
0.0.0.0/32         perm     0                    dscd    34     1
10.0.60.0/30       user     0 10.0.60.13         ucst   713     5 fe-0/1/3.0
10.0.60.12/30      intf     0                    rslv   688     1 fe-0/1/3.0
10.0.60.12/32      dest     0 10.0.60.12         recv   686     1 fe-0/1/3.0
10.0.60.13/32      dest     0 0:5:85:8b:bc:22    ucst   713     5 fe-0/1/3.0
10.0.60.14/32      intf     0 10.0.60.14         locl   687     2
10.0.60.14/32      dest     0 10.0.60.14         locl   687     2
10.0.60.15/32      dest     0 10.0.60.15         bcst   685     1 fe-0/1/3.0
10.0.67.12/30      user     0 10.0.60.13         ucst   713     5 fe-0/1/3.0
10.0.80.0/30       ifdn     0 ff.3.0.21          ucst   676     1 so-0/0/1.0
10.0.80.0/32       dest     0 10.0.80.0          recv   678     1 so-0/0/1.0
10.0.80.2/32       user     0                    rjct    36     2
10.0.80.2/32       intf     0 10.0.80.2          locl   675     1
10.0.80.3/32       dest     0 10.0.80.3          bcst   677     1 so-0/0/1.0
10.0.90.12/30      intf     0                    rslv   684     1 fe-0/1/0.0
10.0.90.12/32      dest     0 10.0.90.12         recv   682     1 fe-0/1/0.0
10.0.90.14/32      intf     0 10.0.90.14         locl   683     2
10.0.90.14/32      dest     0 10.0.90.14         locl   683     2
10.0.90.15/32      dest     0 10.0.90.15         bcst   681     1 fe-0/1/0.0
10.5.0.0/16        user     0 192.168.187.126    ucst   324    15 fxp0.0
10.10.0.0/16       user     0 192.168.187.126    ucst   324    15 fxp0.0
10.13.10.0/23      user     0 192.168.187.126    ucst   324    15 fxp0.0
10.84.0.0/16       user     0 192.168.187.126    ucst   324    15 fxp0.0
10.150.0.0/16      user     0 192.168.187.126    ucst   324    15 fxp0.0
10.157.64.0/19     user     0 192.168.187.126    ucst   324    15 fxp0.0
10.209.0.0/16      user     0 192.168.187.126    ucst   324    15 fxp0.0

...

Routing table: default.iso
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    60     1

Routing table: default.inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    44     1
::/128             perm     0                    dscd    42     1
ff00::/8           perm     0                    mdsc    43     1
ff02::1/128        perm     0 ff02::1            mcst    39     1

Routing table: default.mpls
MPLS:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    dscd    50     1

show route forwarding-table table logical-system-name/routing-instance-name

user@host> show route forwarding-table table R4/vpn-red
Logical system: R4 
Routing table: vpn-red.inet
Internet:

Copyright © 2017, Juniper Networks, Inc.734

IS-IS Feature Guide



Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct   563     1
0.0.0.0/32         perm     0                    dscd   561     2
172.16.0.1/32         user     0                    dscd   561     2
172.16.2.0/24         intf     0                    rslv   771     1 ge-1/2/0.3
172.16.2.0/32         dest     0 172.16.2.0            recv   769     1 ge-1/2/0.3
172.16.2.1/32         intf     0 172.16.2.1            locl   770     2
172.16.2.1/32         dest     0 172.16.2.1            locl   770     2
172.16.2.2/32         dest     0 0.4.80.3.0.1b.c0.d5.e4.bd.0.1b.c0.d5.e4.bc.8.0
                                                 ucst   789     1 ge-1/2/0.3
172.16.2.255/32       dest     0 172.16.2.255          bcst   768     1 ge-1/2/0.3
172.16.233.0/4        perm     1                    mdsc   562     1
172.16.233.1/32       perm     0 172.16.233.1          mcst   558     1
255.255.255.255/32 perm     0                    bcst   559     1

Logical system: R4
Routing table: vpn-red.iso
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct   608     1

Logical system: R4
Routing table: vpn-red.inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct   708     1
::/128             perm     0                    dscd   706     1
ff00::/8           perm     0                    mdsc   707     1
ff02::1/128        perm     0 ff02::1            mcst   704     1

Logical system: R4
Routing table: vpn-red.mpls
MPLS:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    dscd   638 

show route forwarding-table vpn

user@host> show route forwarding-table vpn VPN-A
      Routing table:: VPN-A.inet 
Internet: 
      Destination        Type RtRef Nexthop           Type Index NhRef Netif 
      default            perm     0                   rjct     4     4 
      10.39.10.20/30     intf     0 ff.3.0.21         ucst    40     1 
      so-0/0/0.0 
      10.39.10.21/32     intf     0 10.39.10.21       locl    36     1 
      10.255.14.172/32   user     0                   ucst    69     2 
      so-0/0/0.0 
      10.255.14.175/32   user     0                   indr    81     3 
                                                      Push 100004, Push 
      100004(top) so-1/0/0.0 
      172.16.233.0/4        perm     2                   mdsc     5     3 
      172.16.233.1/32       perm     0 172.16.233.1         mcst     1     8 
      172.16.233.5/32       user     1 172.16.233.5         mcst     1     8 
      255.255.255.255/32 perm     0                   bcst     2     3 

On QFX5200, the results for this command look like this:

show route forwarding-table family mpls
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Routing table: default.mpls
MPLS:
Destination Type RtRef Next hop Type Index NhRef Netif
default perm 0 dscd 65 1
0 user 0 recv 64 4
1 user 0 recv 64 4
2 user 0 recv 64 4
13 user 0 recv 64 4
300384 user 0 9.1.1.1 Pop 1711 2 xe-0/0/34.0
300384(S=0) user 0 9.1.1.1 Pop 1712 2 xe-0/0/34.0
300400 user 0 ulst 131071 2
                              10.1.1.2 Pop 1713 1 xe-0/0/38.0
                              172.16.11.2 Pop 1714 1 xe-0/0/40.0
300400(S=0) user 0 ulst 131072 2
                              10.1.1.2 Pop 1715 1 xe-0/0/38.0
                              172.16.11.2 Pop 1716 1 xe-0/0/40.0

Routing table: __mpls-oam__.mpls
MPLS:
Destination Type RtRef Next hop Type Index NhRef Netif
default perm 0 dscd 1681 1
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show route hidden

Syntax show route hidden
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display only hidden route information. A hidden route is unusable, even if it is the best

path.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output. If you
do not specify a level of output, the system defaults to brief.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

Understanding Hidden Routes•

List of Sample Output show route hidden on page 737
show route hidden detail on page 738
show route hidden extensive on page 738
show route hidden terse on page 738

Output Fields For information about output fields, see the output field table for the show route

command, the show route detail command, the show route extensive command, or the

show route terse command.

Sample Output

show route hidden

user@host> show route hidden
inet.0: 25 destinations, 26 routes (24 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
127.0.0.1/32        [Direct/0] 04:26:38
                    > via lo0.0

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

red.inet.0: 6 destinations, 8 routes (4 active, 0 holddown, 3 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
10.5.5.5/32         [BGP/170] 03:44:10, localpref 100, from 10.4.4.4
                      AS path: 100 I
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                      Unusable
10.12.1.0/24        [BGP/170] 03:44:10, localpref 100, from 10.4.4.4
                      AS path: 100 I
                      Unusable
10.12.80.4/30       [BGP/170] 03:44:10, localpref 100, from 10.4.4.4
                      AS path: I
                      Unusable
...

show route hidden detail

user@host> show route hidden detail

inet.0: 25 destinations, 26 routes (24 active, 0 holddown, 1 hidden)
Restart Complete
127.0.0.1/32 (1 entry, 0 announced)
         Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via lo0.0, selected
                State: <Hidden Martian Int>
                Local AS:     1 
                Age: 4:27:37 
                Task: IF
                AS path: I

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

red.inet.0: 6 destinations, 8 routes (4 active, 0 holddown, 3 hidden)
Restart Complete

10.5.5.5/32 (1 entry, 0 announced)
         BGP    Preference: 170/-101
                Route Distinguisher: 10.4.4.4:4
                Next hop type: Unusable
                Next-hop reference count: 6
                State: <Secondary Hidden Int Ext>
                Local AS:     1 Peer AS:     1
                Age: 3:45:09 
                Task: BGP_1.10.4.4.4+2493
                AS path: 100 I
                Communities: target:1:999
                VPN Label: 100064
                Localpref: 100
                Router ID: 10.4.4.4
                Primary Routing Table bgp.l3vpn.0

...

show route hidden extensive

The output for the show route hidden extensive command is identical to that of the show

route hidden detail command. For sample output, see show route hidden detail on
page 738.

show route hidden terse

user@host> show route hidden terse
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inet.0: 25 destinations, 26 routes (24 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
  127.0.0.1/32       D   0                       >lo0.0        

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

red.inet.0: 6 destinations, 8 routes (4 active, 0 holddown, 3 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
  10.5.5.5/32        B 170        100             Unusable        100 I
  10.12.1.0/24       B 170        100             Unusable        100 I
  10.12.80.4/30      B 170        100             Unusable        I

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete

bgp.l3vpn.0: 3 destinations, 3 routes (0 active, 0 holddown, 3 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
  10.4.4.4:4:10.5.5.5/32               
                     B 170        100             Unusable        100 I
  10.4.4.4:4:10.12.1.0/24               
                     B 170        100             Unusable        100 I
  10.4.4.4:4:10.12.80.4/30               
                     B 170        100             Unusable        I

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
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show route inactive-path

List of Syntax Syntax on page 740

Syntax (EX Series Switches) on page 740

Syntax show route inactive-path
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route inactive-path
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display routes for destinations that have no active route. An inactive route is a route that

was not selected as the best path.

Options none—Display all inactive routes.

brief | detail | extensive | terse—(Optional) Display the specified level of output. If you
do not specify a level of output, the system defaults to brief.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

show route active-path on page 660•

List of Sample Output show route inactive-path on page 740
show route inactive-path detail on page 741
show route inactive-path extensive on page 742
show route inactive-path terse on page 742

Output Fields For information about output fields, see the output field tables for the show route

command, the show route detail command, the show route extensive command, or the

show route terse command.

Sample Output

show route inactive-path

user@host> show route inactive-path

inet.0: 25 destinations, 26 routes (24 active, 0 holddown, 1 hidden)
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Restart Complete
+ = Active Route, - = Last Active, * = Both

10.12.100.12/30     [OSPF/10] 03:57:28, metric 1
                    > via so-0/3/0.0

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.0/8          [Direct/0] 04:39:56
                    > via fxp1.0

red.inet.0: 6 destinations, 8 routes (4 active, 0 holddown, 3 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

10.12.80.0/30       [BGP/170] 04:38:17, localpref 100
                      AS path: 100 I
                    > to 10.12.80.1 via ge-6/3/2.0

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete

bgp.l3vpn.0: 3 destinations, 3 routes (0 active, 0 holddown, 3 hidden)
Restart Complete

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route inactive-path detail

user@host> show route inactive-path detail

inet.0: 25 destinations, 26 routes (24 active, 0 holddown, 1 hidden)
Restart Complete

10.12.100.12/30 (2 entries, 1 announced)
         OSPF   Preference: 10
                Next-hop reference count: 1
                Next hop: via so-0/3/0.0, selected
                State: <Int>
                Inactive reason: Route Preference
                Local AS:     1 
                Age: 3:58:24    Metric: 1 
                Area: 0.0.0.0
                Task: OSPF
                AS path: I

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

10.0.0.0/8 (2 entries, 0 announced)
         Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via fxp1.0, selected
                State: <NotBest Int>
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                Inactive reason: No difference
                Age: 4:40:52 
                Task: IF
                AS path: I

red.inet.0: 6 destinations, 8 routes (4 active, 0 holddown, 3 hidden)
Restart Complete

10.12.80.0/30 (2 entries, 1 announced)
         BGP    Preference: 170/-101
                Next-hop reference count: 6
                Source: 10.12.80.1
                Next hop: 10.12.80.1 via ge-6/3/2.0, selected
                State: <Ext>
                Inactive reason: Route Preference
                Peer AS:   100
                Age: 4:39:13 
                Task: BGP_100.10.12.80.1+179
                AS path: 100 I
                Localpref: 100
                Router ID: 10.0.0.0

show route inactive-path extensive

The output for the show route inactive-path extensive command is identical to that of

the show route inactive-path detail command. For sample output, see show route
inactive-path detail on page 741.

show route inactive-path terse

user@host> show route inactive-path terse

inet.0: 25 destinations, 26 routes (24 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
  10.12.100.12/30    O  10          1            >so-0/3/0.0   

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
  10.0.0.0/8         D   0                       >fxp1.0       

red.inet.0: 6 destinations, 8 routes (4 active, 0 holddown, 3 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
  10.12.80.0/30      B 170        100            >10.12.80.1      100 I

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete
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bgp.l3vpn.0: 3 destinations, 3 routes (0 active, 0 holddown, 3 hidden)
Restart Complete

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
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show route instance

List of Syntax Syntax on page 744

Syntax (EX Series Switches and QFX Series) on page 744

Syntax show route instance
<brief | detail | summary>
<instance-name>
<logical-system (all | logical-system-name)>
<operational>

Syntax (EX Series
Switches and QFX

Series)

show route instance
<brief | detail | summary>
<instance-name>
<operational>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display routing instance information.

Options none—(Same as brief) Display standard information about all routing instances.

brief | detail | summary—(Optional) Display the specified level of output. If you do not
specify a level of output, the systemdefaults tobrief. (Theseoptionsarenotavailable

with the operational keyword.)

instance-name—(Optional) Display information for all routing instances whose name
begins with this string (for example, cust1, cust11, and cust111 are all displayed when

you run the show route instance cust1 command).

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

operational—(Optional) Display operational routing instances.

Required Privilege
Level

view

Related
Documentation

Example: Transporting IPv6 Traffic Across IPv4 Using Filter-Based Tunneling•

• Example: Configuring the Helper Capability Mode for OSPFv3 Graceful Restart

List of Sample Output show route instance on page 746
show route instance detail (Graceful Restart Complete) on page 746
show route instance detail (Graceful Restart Incomplete) on page 748
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show route instance detail (VPLS Routing Instance) on page 750
show route instance operational on page 750
show route instance summary on page 750

Output Fields Table39onpage745 lists theoutput fields for the showroute instancecommand.Output

fields are listed in the approximate order in which they appear.

Table 39: show route instance Output Fields

Level of OutputField DescriptionField Name

All levelsName of the routing instance.Instance or instance-name

—(operational keyword only) Names of all operational routing
instances.

Operational Routing Instances

All levelsType of routing instance: forwarding, l2vpn, no-forwarding, vpls,
virtual-router, or vrf.

Type

brief detail noneState of the routing instance: active or inactive.State

brief detail noneName of interfaces belonging to this routing instance.Interfaces

detailStatus of graceful restart for this instance: Pending or Complete.Restart State

detailMaximum amount of time, in seconds, remaining until graceful
restart is declared complete. The default is 300.

Path selection timeout

brief detail noneTables (andnumberof routes)associatedwith this routing instance.Tables

detailUnique route distinguisher associated with this routing instance.Route-distinguisher

detailVPN routing and forwarding instance import policy name.Vrf-import

detailVPN routing and forwarding instance export policy name.Vrf-export

detailVPN routing and forwarding instance import target community
name.

Vrf-import-target

detailVPNroutingandforwarding instanceexport targetcommunityname.Vrf-export-target

detailContext identifier configured for edge-protection.Vrf-edge-protection-id

detailFast reroutepriority setting foraVPLS routing instance:high,medium,
or low. The default is low.

Fast-reroute-priority

detailRestart state:

• Pending:protocol-name—List of protocols that have not yet
completed graceful restart for this routing table.

• Complete—All protocols have restarted for this routing table.

Restart State
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Table 39: show route instance Output Fields (continued)

Level of OutputField DescriptionField Name

brief none summaryPrimary table for this routing instance.Primary rib

All levelsNumber of active, hold-down, and hidden routes.Active/holddown/hidden

Sample Output

show route instance

user@host> show route instance
Instance             Type
         Primary RIB                                     Active/holddown/hidden
master               forwarding     
         inet.0                                          16/0/1
         iso.0                                           1/0/0
         mpls.0                                          0/0/0
         inet6.0                                         2/0/0
         l2circuit.0                                     0/0/0
__juniper_private1__ forwarding     
         __juniper_private1__.inet.0                     12/0/0
         __juniper_private1__.inet6.0                    1/0/0

show route instance detail (Graceful Restart Complete)

user@host> show route instance detail
master:
  Router ID: 10.255.14.176
  Type: forwarding        State: Active        
  Restart State: Complete Path selection timeout: 300           
  Tables:
    inet.0                 : 17 routes (15 active, 0 holddown, 1 hidden)
    Restart Complete
    inet.3                 : 2 routes (2 active, 0 holddown, 0 hidden)
    Restart Complete
    iso.0                  : 1 routes (1 active, 0 holddown, 0 hidden)
    Restart Complete
    mpls.0                 : 19 routes (19 active, 0 holddown, 0 hidden)
    Restart Complete
    bgp.l3vpn.0            : 10 routes (10 active, 0 holddown, 0 hidden)
    Restart Complete
    inet6.0                : 2 routes (2 active, 0 holddown, 0 hidden)
    Restart Complete
    bgp.l2vpn.0            : 1 routes (1 active, 0 holddown, 0 hidden)
    Restart Complete
BGP-INET:
  Router ID: 10.69.103.1
  Type: vrf               State: Active        
  Restart State: Complete Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.103
  Route-distinguisher: 10.255.14.176:103
  Vrf-import: [ BGP-INET-import ]
  Vrf-export: [ BGP-INET-export ]
  Tables:
    BGP-INET.inet.0        : 4 routes (4 active, 0 holddown, 0 hidden)
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    Restart Complete
BGP-L:
  Router ID: 10.69.104.1
  Type: vrf               State: Active        
  Restart State: Complete Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.104
  Route-distinguisher: 10.255.14.176:104
  Vrf-import: [ BGP-L-import ]
  Vrf-export: [ BGP-L-export ]
  Tables:
    BGP-L.inet.0           : 4 routes (4 active, 0 holddown, 0 hidden)
    Restart Complete
    BGP-L.mpls.0           : 3 routes (3 active, 0 holddown, 0 hidden)
    Restart Complete
L2VPN:
  Router ID: 0.0.0.0
  Type: l2vpn             State: Active        
  Restart State: Complete Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.512
  Route-distinguisher: 10.255.14.176:512
  Vrf-import: [ L2VPN-import ]
  Vrf-export: [ L2VPN-export ]
  Tables:
    L2VPN.l2vpn.0          : 2 routes (2 active, 0 holddown, 0 hidden)
    Restart Complete
LDP:
  Router ID: 10.69.105.1
  Type: vrf               State: Active        
  Restart State: Complete Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.105
  Route-distinguisher: 10.255.14.176:105
  Vrf-import: [ LDP-import ]
  Vrf-export: [ LDP-export ]
  Tables:
    LDP.inet.0             : 5 routes (4 active, 0 holddown, 0 hidden)
    Restart Complete
OSPF:
  Router ID: 10.69.101.1
  Type: vrf               State: Active        
  Restart State: Complete Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.101
  Route-distinguisher: 10.255.14.176:101
  Vrf-import: [ OSPF-import ]
  Vrf-export: [ OSPF-export ]
  Vrf-import-target: [ target:11111
  Tables:           
    OSPF.inet.0            : 8 routes (7 active, 0 holddown, 0 hidden)
    Restart Complete
RIP:
  Router ID: 10.69.102.1
  Type: vrf               State: Active        
  Restart State: Complete Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.102
  Route-distinguisher: 10.255.14.176:102
  Vrf-import: [ RIP-import ]
  Vrf-export: [ RIP-export ]
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  Tables:
    RIP.inet.0             : 6 routes (6 active, 0 holddown, 0 hidden)
    Restart Complete
STATIC:
  Router ID: 10.69.100.1
  Type: vrf               State: Active        
  Restart State: Complete Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.100
  Route-distinguisher: 10.255.14.176:100
  Vrf-import: [ STATIC-import ]
  Vrf-export: [ STATIC-export ]
  Tables:
    STATIC.inet.0          : 4 routes (4 active, 0 holddown, 0 hidden)
    Restart Complete

show route instance detail (Graceful Restart Incomplete)

user@host> show route instance detail
master:
  Router ID: 10.255.14.176
  Type: forwarding        State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Tables:
    inet.0                 : 17 routes (15 active, 1 holddown, 1 hidden)
    Restart Pending: OSPF LDP
    inet.3                 : 2 routes (2 active, 0 holddown, 0 hidden)
    Restart Pending: OSPF LDP
    iso.0                  : 1 routes (1 active, 0 holddown, 0 hidden)
    Restart Complete
    mpls.0                 : 23 routes (23 active, 0 holddown, 0 hidden)
    Restart Pending: LDP VPN
    bgp.l3vpn.0            : 10 routes (10 active, 0 holddown, 0 hidden)
    Restart Pending: BGP VPN
    inet6.0                : 2 routes (2 active, 0 holddown, 0 hidden)
    Restart Complete
    bgp.l2vpn.0            : 1 routes (1 active, 0 holddown, 0 hidden)
    Restart Pending: BGP VPN
BGP-INET:
  Router ID: 10.69.103.1
  Type: vrf               State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.103
  Route-distinguisher: 10.255.14.176:103
  Vrf-import: [ BGP-INET-import ]
  Vrf-export: [ BGP-INET-export ]
  Tables:
    BGP-INET.inet.0        : 6 routes (5 active, 0 holddown, 0 hidden)
    Restart Pending: VPN
BGP-L:
  Router ID: 10.69.104.1
  Type: vrf               State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.104
  Route-distinguisher: 10.255.14.176:104
  Vrf-import: [ BGP-L-import ]
  Vrf-export: [ BGP-L-export ]
  Tables:
    BGP-L.inet.0           : 6 routes (5 active, 0 holddown, 0 hidden)
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    Restart Pending: VPN
    BGP-L.mpls.0           : 2 routes (2 active, 0 holddown, 0 hidden)
    Restart Pending: VPN
L2VPN:
  Router ID: 0.0.0.0
  Type: l2vpn             State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.512
  Route-distinguisher: 10.255.14.176:512
  Vrf-import: [ L2VPN-import ]
  Vrf-export: [ L2VPN-export ]
  Tables:
    L2VPN.l2vpn.0          : 2 routes (2 active, 0 holddown, 0 hidden)
    Restart Pending: VPN L2VPN
LDP:
  Router ID: 10.69.105.1
  Type: vrf               State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.105
  Route-distinguisher: 10.255.14.176:105
  Vrf-import: [ LDP-import ]
  Vrf-export: [ LDP-export ]
  Tables:
    LDP.inet.0             : 5 routes (4 active, 1 holddown, 0 hidden)
    Restart Pending: OSPF LDP VPN
OSPF:
  Router ID: 10.69.101.1
  Type: vrf               State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.101
  Route-distinguisher: 10.255.14.176:101
  Vrf-import: [ OSPF-import ]
  Vrf-export: [ OSPF-export ]
  Tables:           
    OSPF.inet.0            : 8 routes (7 active, 1 holddown, 0 hidden)
    Restart Pending: OSPF VPN
RIP:
  Router ID: 10.69.102.1
  Type: vrf               State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.102
  Route-distinguisher: 10.255.14.176:102
  Vrf-import: [ RIP-import ]
  Vrf-export: [ RIP-export ]
  Tables:
    RIP.inet.0             : 8 routes (6 active, 2 holddown, 0 hidden)
    Restart Pending: RIP VPN
STATIC:
  Router ID: 10.69.100.1
  Type: vrf               State: Active        
  Restart State: Pending  Path selection timeout: 300           
  Interfaces:
    t3-0/0/0.100
  Route-distinguisher: 10.255.14.176:100
  Vrf-import: [ STATIC-import ]
  Vrf-export: [ STATIC-export ]
  Tables:
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    STATIC.inet.0          : 4 routes (4 active, 0 holddown, 0 hidden)
    Restart Pending: VPN

show route instance detail (VPLS Routing Instance)

user@host> show route instance detail test-vpls
test-vpls:
  Router ID: 0.0.0.0
  Type: vpls              State: Active
  Interfaces:
    lsi.1048833
    lsi.1048832
    fe-0/1/0.513
  Route-distinguisher: 10.255.37.65:1
  Vrf-import: [ __vrf-import-test-vpls-internal__ ]
  Vrf-export: [ __vrf-export-test-vpls-internal__ ]
  Vrf-import-target: [ target:300:1 ]
  Vrf-export-target: [ target:300:1 ]
  Vrf-edge-protection-id:  166.1.3.1  Fast-reroute-priority: high
  Tables:
    test-vpls.l2vpn.0          : 3 routes (3 active, 0 holddown, 0 hidden)

show route instance operational

user@host> show route instance operational
Operational Routing Instances:

master
default

show route instance summary

user@host> show route instance summary
Instance           Type           Primary rib            Active/holddown/hidden
master             forwarding     
                                  inet.0                 15/0/1
                                  iso.0                  1/0/0
                                  mpls.0                 35/0/0
                                  l3vpn.0                0/0/0
                                  inet6.0                2/0/0
                                  l2vpn.0                0/0/0
                                  l2circuit.0            0/0/0
BGP-INET           vrf            
                                  BGP-INET.inet.0        5/0/0
                                  BGP-INET.iso.0         0/0/0
                                  BGP-INET.inet6.0       0/0/0
BGP-L              vrf            
                                  BGP-L.inet.0           5/0/0
                                  BGP-L.iso.0            0/0/0
                                  BGP-L.mpls.0           4/0/0
                                  BGP-L.inet6.0          0/0/0
L2VPN              l2vpn          
                                  L2VPN.inet.0           0/0/0
                                  L2VPN.iso.0            0/0/0
                                  L2VPN.inet6.0          0/0/0
                                  L2VPN.l2vpn.0          2/0/0
LDP                vrf            
                                  LDP.inet.0             4/0/0
                                  LDP.iso.0              0/0/0
                                  LDP.mpls.0             0/0/0
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                                  LDP.inet6.0            0/0/0
                                  LDP.l2circuit.0        0/0/0
OSPF               vrf            
                                  OSPF.inet.0            7/0/0
                                  OSPF.iso.0             0/0/0
                                  OSPF.inet6.0           0/0/0
RIP                vrf            
                                  RIP.inet.0             6/0/0
                                  RIP.iso.0              0/0/0
                                  RIP.inet6.0            0/0/0
STATIC             vrf            
                                  STATIC.inet.0          4/0/0
                                  STATIC.iso.0           0/0/0
                                  STATIC.inet6.0         0/0/0
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show route next-hop

List of Syntax Syntax on page 752

Syntax (EX Series Switches) on page 752

Syntax show route next-hop next-hop
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route next-hop next-hop
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display the entries in the routing table that are being sent to the specified next-hop

address.

Options brief | detail | extensive | terse—(Optional) Display the specified level of ouput.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

next-hop—Next-hop address.

Required Privilege
Level

view

List of Sample Output show route next-hop on page 752
show route next-hop detail on page 753
show route next-hop extensive on page 755
show route next-hop terse on page 756

Output Fields For information about output fields, see the output field tables for the show route

command, the show route detail command, the show route extensive command, or the

show route terse command.

Sample Output

show route next-hop

user@host> show route next-hop 192.168.71.254

inet.0: 18 destinations, 18 routes (17 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both

10.10.0.0/16       *[Static/5] 06:26:25
                    > to 192.168.71.254 via fxp0.0
10.209.0.0/16      *[Static/5] 06:26:25

Copyright © 2017, Juniper Networks, Inc.752

IS-IS Feature Guide



                    > to 192.168.71.254 via fxp0.0
172.16.0.0/12      *[Static/5] 06:26:25
                    > to 192.168.71.254 via fxp0.0
192.168.0.0/16     *[Static/5] 06:26:25
                    > to 192.168.71.254 via fxp0.0
192.168.102.0/23   *[Static/5] 06:26:25
                    > to 192.168.71.254 via fxp0.0
207.17.136.0/24    *[Static/5] 06:26:25
                    > to 192.168.71.254 via fxp0.0
207.17.136.192/32  *[Static/5] 06:26:25
                    > to 192.168.71.254 via fxp0.0

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

red.inet.0: 4 destinations, 5 routes (4 active, 0 holddown, 0 hidden)
Restart Complete

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route next-hop detail

user@host> show route next-hop 192.168.71.254 detail

inet.0: 18 destinations, 18 routes (17 active, 0 holddown, 1 hidden)
Restart Complete
10.10.0.0/16 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 36
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:     1 
                Age: 6:27:41 
                Task: RT
                Announcement bits (3): 0-KRT 3-Resolve tree 1 5-Resolve tree 2 
                AS path: I

10.209.0.0/16 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 36
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:     1 
                Age: 6:27:41 
                Task: RT
                Announcement bits (3): 0-KRT 3-Resolve tree 1 5-Resolve tree 2 
                AS path: I

172.16.0.0/12 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 36
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
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                Local AS:     1 
                Age: 6:27:41 
                Task: RT
                Announcement bits (3): 0-KRT 3-Resolve tree 1 5-Resolve tree 2 
                AS path: I

192.168.0.0/16 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 36
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:     1 
                Age: 6:27:41 
                Task: RT
                Announcement bits (3): 0-KRT 3-Resolve tree 1 5-Resolve tree 2 
                AS path: I

192.168.102.0/23 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 36
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:     1 
                Age: 6:27:41 
                Task: RT
                Announcement bits (3): 0-KRT 3-Resolve tree 1 5-Resolve tree 2 
                AS path: I

207.17.136.0/24 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 36
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:     1 
                Age: 6:27:41 
                Task: RT
                Announcement bits (3): 0-KRT 3-Resolve tree 1 5-Resolve tree 2 
                AS path: I

207.17.136.192/32 (1 entry, 1 announced)
        *Static Preference: 5
                Next-hop reference count: 36
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:     1 
                Age: 6:27:41 
                Task: RT
                Announcement bits (3): 0-KRT 3-Resolve tree 1 5-Resolve tree 2 
                AS path: I

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

red.inet.0: 4 destinations, 5 routes (4 active, 0 holddown, 0 hidden)
Restart Complete

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete
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inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route next-hop extensive

user@host> show route next-hop 192.168.71.254 extensive

inet.0: 18 destinations, 18 routes (17 active, 0 holddown, 1 hidden)
10.10.0.0/16 (1 entry, 1 announced)
TSI:
KRT in-kernel 10.10.0.0/16 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 22
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2:02:28 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

10.209.0.0/16 (1 entry, 1 announced)
TSI:
KRT in-kernel 10.209.0.0/16 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 22
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2:02:28 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

172.16.0.0/12 (1 entry, 1 announced)
TSI:
KRT in-kernel 172.16.0.0/12 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 22
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2:02:28 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

192.168.0.0/16 (1 entry, 1 announced)
TSI:
KRT in-kernel 192.168.0.0/16 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 22
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2:02:28 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I
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192.168.102.0/23 (1 entry, 1 announced)
TSI:
KRT in-kernel 192.168.102.0/23 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 22
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2:02:28 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

207.17.136.0/24 (1 entry, 1 announced)
TSI:
KRT in-kernel 207.17.136.0/24 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 22
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2:02:28 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

207.17.136.192/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 207.17.136.192/32 -> {192.168.71.254}
        *Static Preference: 5
                Next-hop reference count: 22
                Next hop: 192.168.71.254 via fxp0.0, selected
                State: <Active NoReadvrt Int Ext>
                Local AS:    69 
                Age: 2:02:28 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I                    

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

inet6.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

green.l2vpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

red.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route next-hop terse

user@host> show route next-hop 192.168.71.254 terse

inet.0: 25 destinations, 26 routes (24 active, 0 holddown, 1 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
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A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 10.10.0.0/16       S   5                       >192.168.71.254
* 10.209.0.0/16      S   5                       >192.168.71.254
* 172.16.0.0/12      S   5                       >192.168.71.254
* 192.168.0.0/16     S   5                       >192.168.71.254
* 192.168.102.0/23   S   5                       >192.168.71.254
* 207.17.136.0/24    S   5                       >192.168.71.254
* 207.17.136.192/32  S   5                       >192.168.71.254

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

red.inet.0: 4 destinations, 5 routes (4 active, 0 holddown, 0 hidden)
Restart Complete

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Restart Complete
private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
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show route output

List of Syntax Syntax on page 758

Syntax (EX Series Switches) on page 758

Syntax show route output (address ip-address | interface interface-name)
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route output (address ip-address | interface interface-name)
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display the entries in the routing table learned through static routes and interior gateway

protocols that are to be sent out the interface with either the specified IP address or

specified name.

To view routes advertised to a neighbor or received froma neighbor for the BGPprotocol,

use the show route advertising-protocol bgp and show route receive-protocol bgp

commands instead.

Options address ip-address—Display entries in the routing table that are to be sent out the
interface with the specified IP address.

brief | detail | extensive | terse—(Optional) Display the specified level of output. If you
do not specify a level of output, the system defaults to brief.

interface interface-name—Display entries in the routing table that are to be sent out the
interface with the specified name.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show route output address on page 759
show route output address detail on page 759
show route output address extensive on page 760
show route output address terse on page 760
show route output interface on page 760
show route output interface detail on page 761
show route output interface extensive on page 761
show route output interface terse on page 761
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Output Fields For information about output fields, see the output field tables for the show route
command, the show route detail command, the show route extensive command, or
the show route terse command.

Sample Output

show route output address

user@host> show route output address 172.16.36.1/24

inet.0: 28 destinations, 30 routes (27 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

172.16.36.0/24        *[Direct/0] 00:19:56
                    > via so-0/1/2.0
                    [OSPF/10] 00:19:55, metric 1
                    > via so-0/1/2.0

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route output address detail

user@host> show route output address 172.16.36.1 detail

inet.0: 28 destinations, 30 routes (27 active, 0 holddown, 1 hidden)
172.16.36.0/24 (2 entries, 0 announced)
        *Direct Preference: 0
                Next hop type: Interface
                Next-hop reference count: 1
                Next hop: via so-0/1/2.0, selected
                State: <Active Int>
                Age: 23:00 
                Task: IF
                AS path: I
         OSPF   Preference: 10
                Next-hop reference count: 1
                Next hop: via so-0/1/2.0, selected
                State: <Int>
                Inactive reason: Route Preference
                Age: 22:59      Metric: 1 
                Area: 0.0.0.0
                Task: OSPF
                AS path: I

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
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private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route output address extensive

The output for the show route output address extensive command is identical to that of

the show route output address detail command. For sample output, see show route
output address detail on page 759.

show route output address terse

user@host> show route output address 172.16.36.1 terse

inet.0: 28 destinations, 30 routes (27 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 172.16.36.0/24        D   0                       >so-0/1/2.0   
                     O  10          1            >so-0/1/2.0   

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route output interface

user@host> show route output interface so-0/1/2.0

inet.0: 28 destinations, 30 routes (27 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

10.255.71.240/32   *[OSPF/10] 00:13:00, metric 2
                      via so-0/1/2.0
                    > via so-0/3/2.0
10.255.71.241/32   *[OSPF/10] 00:13:10, metric 1
                    > via so-0/1/2.0
172.16.14.0/24        *[OSPF/10] 00:05:11, metric 3
                      to 35.1.1.2 via ge-3/1/0.0
                    > via so-0/1/2.0
                      via so-0/3/2.0
172.16.16.0/24        *[OSPF/10] 00:13:10, metric 2
                    > via so-0/1/2.0
172.16.36.0/24        *[Direct/0] 00:13:21
                    > via so-0/1/2.0
                    [OSPF/10] 00:13:20, metric 1
                    > via so-0/1/2.0

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
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inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

show route output interface detail

user@host> show route output interface so-0/1/2.0 detail

inet.0: 28 destinations, 30 routes (27 active, 0 holddown, 1 hidden)
10.255.71.240/32 (1 entry, 1 announced)
        *OSPF   Preference: 10
                Next-hop reference count: 2
                Next hop: via so-0/1/2.0
                Next hop: via so-0/3/2.0, selected
                State: <Active Int>
                Age: 14:52      Metric: 2 
                Area: 0.0.0.0
                Task: OSPF
                Announcement bits (1): 0-KRT 
                AS path: I

10.255.71.241/32 (1 entry, 1 announced)
        *OSPF   Preference: 10
                Next-hop reference count: 4
                Next hop: via so-0/1/2.0, selected
                State: <Active Int>
                Age: 15:02      Metric: 1 
                Area: 0.0.0.0
                Task: OSPF
                Announcement bits (1): 0-KRT 
                AS path: I
...

show route output interface extensive

The output for the show route output interface extensive command is identical to that of

the show route output interface detail command. For sample output, see show route
output interface detail on page 761.

show route output interface terse

user@host> show route output interface so-0/1/2.0 terse

inet.0: 28 destinations, 30 routes (27 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 10.255.71.240/32   O  10          2             so-0/1/2.0   
                                                 >so-0/3/2.0   
* 10.255.71.241/32   O  10          1            >so-0/1/2.0   
* 172.16.14.0/24        O  10          3             35.1.1.2
                                                 >so-0/1/2.0   
                                                  so-0/3/2.0   
* 172.16.16.0/24        O  10          2            >so-0/1/2.0   
* 172.16.36.0/24        D   0                       >so-0/1/2.0   
                     O  10          1            >so-0/1/2.0   

private1__.inet.0: 2 destinations, 3 routes (2 active, 0 holddown, 0 hidden)
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iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

private1__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
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show route protocol

List of Syntax Syntax on page 763

Syntax (EX Series Switches) on page 763

Syntax show route protocol protocol
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route protocol protocol
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

ospf2 and ospf3 options introduced in Junos OS Release 9.2.

ospf2 and ospf3 options introduced in Junos OS Release 9.2 for EX Series switches.

flow option introduced in Junos OS Release 10.0.

flow option introduced in Junos OS Release 10.0 for EX Series switches.

Description Display the route entries in the routing table thatwere learned fromaparticular protocol.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output. If you
do not specify a level of output, the system defaults to brief.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

protocol—Protocol fromwhich the route was learned:

• access—Access route for use by DHCP application

• access-internal—Access-internal route for use by DHCP application

• aggregate—Locally generated aggregate route

• arp—Route learned through the Address Resolution Protocol

• atmvpn—Asynchronous Transfer Mode virtual private network

• bgp—Border Gateway Protocol

• ccc—Circuit cross-connect

• direct—Directly connected route

• dvmrp—Distance Vector Multicast Routing Protocol

• esis—End System-to-Intermediate System

• flow—Locally defined flow-specification route

• frr—Precomputed protection route or backup route used when a link goes down

• isis—Intermediate System-to-Intermediate System
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• ldp—Label Distribution Protocol

• l2circuit—Layer 2 circuit

• l2vpn—Layer 2 virtual private network

• local—Local address

• mpls—Multiprotocol Label Switching

• msdp—Multicast Source Discovery Protocol

• ospf—Open Shortest Path First versions 2 and 3

• ospf2—Open Shortest Path First versions 2 only

• ospf3—Open Shortest Path First version 3 only

• pim—Protocol Independent Multicast

• rip—Routing Information Protocol

• ripng—Routing Information Protocol next generation

• rsvp—Resource Reservation Protocol

• rtarget—Local route target virtual private network

• static—Statically defined route

• tunnel—Dynamic tunnel

• vpn—Virtual private network

NOTE: EXSeries switches runasubsetof theseprotocols.See theswitch
CLI for details.

Required Privilege
Level

view

List of Sample Output show route protocol access on page 765
show route protocol access-internal extensive on page 765
show route protocol arp on page 765
show route protocol bgp on page 766
show route protocol bgp detail on page 766
show route protocol bgp detail (Labeled Unicast) on page 766
show route protocol bgp extensive on page 767
show route protocol bgp terse on page 768
show route protocol direct on page 768
show route protocol frr on page 769
show route protocol l2circuit detail on page 769
show route protocol l2vpn extensive on page 770
show route protocol ldp on page 771
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show route protocol ldp extensive on page 771
show route protocol ospf (Layer 3 VPN) on page 772
show route protocol ospf detail on page 773
show route protocol rip on page 773
show route protocol rip detail on page 773
show route protocol ripng table inet6 on page 774
show route protocol static detail on page 774

Output Fields For information about output fields, see the output field tables for the show route
command, the show route detail command, the show route extensive command, or
the show route terse command.

Sample Output

show route protocol access

user@host> show route protocol access
inet.0: 30380 destinations, 30382 routes (30379 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

13.160.0.3/32      *[Access/13] 00:00:09
                    > to 13.160.0.2 via fe-0/0/0.0
13.160.0.4/32      *[Access/13] 00:00:09
                    > to 13.160.0.2 via fe-0/0/0.0
13.160.0.5/32      *[Access/13] 00:00:09
                    > to 13.160.0.2 via fe-0/0/0.0

show route protocol access-internal extensive

user@host> show route protocol access-internal 13.160.0.19 extensive
inet.0: 100020 destinations, 100022 routes (100019 active, 0 holddown, 1 hidden)
13.160.0.19/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 13.160.0.19/32 -> {13.160.0.2}
        *Access-internal Preference: 12
                Next-hop reference count: 200000
                Next hop: 13.160.0.2 via fe-0/0/0.0, selected
                State: <Active Int>
       Age: 36 
                Task: RPD Unix Domain Server./var/run/rpd_serv.local
                Announcement bits (1): 0-KRT 
                AS path: I

show route protocol arp

user@host> show route protocol arp
inet.0: 43 destinations, 43 routes (42 active, 0 holddown, 1 hidden)

inet.3: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

cust1.inet.0: 1033 destinations, 2043 routes (1033 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

20.20.1.3/32        [ARP/4294967293] 00:04:35, from 20.20.1.1
                      Unusable
20.20.1.4/32        [ARP/4294967293] 00:04:35, from 20.20.1.1
                      Unusable
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20.20.1.5/32        [ARP/4294967293] 00:04:32, from 20.20.1.1
                      Unusable
20.20.1.6/32        [ARP/4294967293] 00:04:34, from 20.20.1.1
                      Unusable
20.20.1.7/32        [ARP/4294967293] 00:04:35, from 20.20.1.1
                      Unusable
20.20.1.8/32        [ARP/4294967293] 00:04:35, from 20.20.1.1
                      Unusable
20.20.1.9/32        [ARP/4294967293] 00:04:35, from 20.20.1.1
                      Unusable
20.20.1.10/32       [ARP/4294967293] 00:04:35, from 20.20.1.1
                      Unusable
20.20.1.11/32       [ARP/4294967293] 00:04:33, from 20.20.1.1
                      Unusable
20.20.1.12/32       [ARP/4294967293] 00:04:33, from 20.20.1.1
                      Unusable
20.20.1.13/32       [ARP/4294967293] 00:04:33, from 20.20.1.1
                      Unusable
...

show route protocol bgp

user@host> show route protocol bgp 192.168.64.0/21
inet.0: 335832 destinations, 335833 routes (335383 active, 0 holddown, 450 hidden)
+ = Active Route, - = Last Active, * = Both

192.168.64.0/21       *[BGP/170] 6d 10:41:16, localpref 100, from 192.168.69.71
                      AS path: 10458 14203 2914 4788 4788 I
                    > to 192.168.167.254 via fxp0.0

show route protocol bgp detail

user@host> show route protocol bgp 66.117.63.0/24 detail
inet.0: 335805 destinations, 335806 routes (335356 active, 0 holddown, 450 hidden)
66.117.63.0/24  (1 entry, 1 announced)
        *BGP    Preference: 170/-101
                Next hop type: Indirect
                Next-hop reference count: 1006436
                Source: 192.168.69.71
                Next hop type: Router, Next hop index: 324
                Next hop: 192.168.167.254 via fxp0.0, selected
                Protocol next hop: 192.168.69.71
                Indirect next hop: 8e166c0 342
                State: <Active Ext>
                Local AS:    69 Peer AS: 10458
                Age: 6d 10:42:42        Metric2: 0 
                Task: BGP_10458.192.168.69.71+179
                Announcement bits (3): 0-KRT 2-BGP RT Background 3-Resolve tree 
1 
                AS path: 10458 14203 2914 4788 4788 I
                Communities: 2914:410 2914:2403 2914:3400
                Accepted
                Localpref: 100
                Router ID: 207.17.136.192

show route protocol bgp detail (Labeled Unicast)

user@host> show route protocol bgp 1.1.1.8/32 detail
inet.0: 45 destinations, 46 routes (45 active, 0 holddown, 0 hidden)
1.1.1.8/32 (2 entries, 2 announced)
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State:
*BGP Preference: 1/-101
Next hop type: Indirect, Next hop index: 0
Address: 0xc007f30
Next-hop reference count: 2
Source: 1.1.1.1
Next hop type: Router, Next hop index: 614
Next hop: 20.1.1.2 via ge-0/0/1.0, selected
Label-switched-path lsp1
Label operation: Push 1000126, Push 1000125, Push 1000124, Push 1000123, Push 
299872(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl, prop-ttl, prop-ttl(top)
Load balance label: Label 1000126: None; Label 1000125: None; Label 1000124: None;
 Label 1000123: None; Label 299872: None;
Label element ptr: 0xc007860
Label parent element ptr: 0xc0089a0
Label element references: 1
Label element child references: 0
Label element lsp id: 0
Session Id: 0x140
Protocol next hop: 1.1.1.4
Label operation: Push 1000126, Push 1000125, Push 1000124, Push 1000123(top)
Label TTL action: prop-ttl, prop-ttl, prop-ttl, prop-ttl
Load balance label: Label 1000126: None; Label 1000125: None; Label 1000124: None;
 Label 1000123: None;
Indirect next hop: 0xae8d300 1048576 INH Session ID: 0x142
State:
Local AS: 5 Peer AS: 5
Age: 22:43 Metric2: 2
Validation State: unverified
Task: BGP_5.1.1.1.1
Announcement bits (2): 0-KRT 7-Resolve tree 2
AS path: I
Accepted
Route Labels: 1000123(top) 1000124 1000125 1000126
Localpref: 100
Router ID: 1.1.1.1

show route protocol bgp extensive

user@host> show route protocol bgp 192.168.64.0/21 extensive

inet.0: 335827 destinations, 335828 routes (335378 active, 0 holddown, 450 hidden)
192.168.64.0/21 (1 entry, 1 announced)
TSI:
KRT in-kernel 1.9.0.0/16 -> {indirect(342)}
Page 0 idx 1 Type 1 val db31a80
    Nexthop: Self
    AS path: [69] 10458 14203 2914 4788 4788 I
    Communities: 2914:410 2914:2403 2914:3400
Path 1.9.0.0 from 192.168.69.71 Vector len 4.  Val: 1
        *BGP    Preference: 170/-101
                Next hop type: Indirect
                Next-hop reference count: 1006502
                Source: 192.168.69.71
                Next hop type: Router, Next hop index: 324
                Next hop: 192.168.167.254 via fxp0.0, selected
                Protocol next hop: 192.168.69.71
                Indirect next hop: 8e166c0 342
                State: <Active Ext>
                Local AS:    69 Peer AS: 10458
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                Age: 6d 10:44:45        Metric2: 0 
                Task: BGP_10458.192.168.69.71+179
                Announcement bits (3): 0-KRT 2-BGP RT Background 3-Resolve tree 
1 
                AS path: 10458 14203 2914 4788 4788 I
                Communities: 2914:410 2914:2403 2914:3400
                Accepted
                Localpref: 100
                Router ID: 207.17.136.192
                Indirect next hops: 1
                        Protocol next hop: 192.168.69.71
                        Indirect next hop: 8e166c0 342
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 192.168.167.254 via fxp0.0
                        192.168.0.0/16 Originating RIB: inet.0
                          Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 192.168.167.254 via fxp0.0

show route protocol bgp terse

user@host> show route protocol bgp 192.168.64.0/21 terse

inet.0: 24 destinations, 32 routes (23 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
  192.168.64.0/21    B 170        100            >172.16.100.1    10023 21 I

show route protocol direct

user@host> show route protocol direct

inet.0: 335843 destinations, 335844 routes (335394 active, 0 holddown, 450 hidden)
+ = Active Route, - = Last Active, * = Both

172.16.8.0/24         *[Direct/0] 17w0d 10:31:49
                    > via fe-1/3/1.0
10.255.165.1/32    *[Direct/0] 25w4d 04:13:18
                    > via lo0.0
172.16.30.0/24      *[Direct/0] 17w0d 23:06:26
                    > via fe-1/3/2.0
192.168.164.0/22   *[Direct/0] 25w4d 04:13:20
                    > via fxp0.0

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

47.0005.80ff.f800.0000.0108.0001.0102.5516.5001/152               
                   *[Direct/0] 25w4d 04:13:21
                    > via lo0.0

inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::10:255:165:1/128
                   *[Direct/0] 25w4d 04:13:21
                    > via lo0.0
fe80::2a0:a5ff:fe12:ad7/128
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                   *[Direct/0] 25w4d 04:13:21
                    > via lo0.0

show route protocol frr

user@host> show route protocol frr
inet.0: 43 destinations, 43 routes (42 active, 0 holddown, 1 hidden)

inet.3: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

cust1.inet.0: 1033 destinations, 2043 routes (1033 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

20.20.1.3/32       *[FRR/200] 00:05:38, from 20.20.1.1
                    > to 20.20.1.3 via ge-4/1/0.0
                      to 10.10.15.1 via ge-0/2/4.0, Push 16, Push 299792(top)
20.20.1.4/32       *[FRR/200] 00:05:38, from 20.20.1.1
                    > to 20.20.1.4 via ge-4/1/0.0
                      to 10.10.15.1 via ge-0/2/4.0, Push 16, Push 299792(top)
20.20.1.5/32       *[FRR/200] 00:05:35, from 20.20.1.1
                    > to 20.20.1.5 via ge-4/1/0.0
                      to 10.10.15.1 via ge-0/2/4.0, Push 16, Push 299792(top)
20.20.1.6/32       *[FRR/200] 00:05:37, from 20.20.1.1
                    > to 20.20.1.6 via ge-4/1/0.0
                      to 10.10.15.1 via ge-0/2/4.0, Push 16, Push 299792(top)
20.20.1.7/32       *[FRR/200] 00:05:38, from 20.20.1.1
                    > to 20.20.1.7 via ge-4/1/0.0
                      to 10.10.15.1 via ge-0/2/4.0, Push 16, Push 299792(top)
20.20.1.8/32       *[FRR/200] 00:05:38, from 20.20.1.1
                    > to 20.20.1.8 via ge-4/1/0.0
                      to 10.10.15.1 via ge-0/2/4.0, Push 16, Push 299792(top)
20.20.1.9/32       *[FRR/200] 00:05:38, from 20.20.1.1
                    > to 20.20.1.9 via ge-4/1/0.0
                      to 10.10.15.1 via ge-0/2/4.0, Push 16, Push 299792(top)
20.20.1.10/32      *[FRR/200] 00:05:38, from 20.20.1.1
...

show route protocol l2circuit detail

user@host> show route protocol l2circuit detail

mpls.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
100000 (1 entry, 1 announced)
        *L2CKT  Preference: 7
                Next hop: via ge-2/0/0.0, selected
                Label operation: Pop       Offset: 4
                State: <Active Int>
                Local AS:    99
                Age: 9:52
                Task: Common L2 VC
                Announcement bits (1): 0-KRT
                AS path: I

ge-2/0/0.0 (1 entry, 1 announced)
        *L2CKT  Preference: 7
                Next hop: via so-1/1/2.0 weight 1, selected
                Label-switched-path my-lsp
                Label operation: Push 100000, Push 100000(top)[0] Offset: -4
                Protocol next hop: 10.245.255.63
                Push 100000 Offset: -4
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                 Indirect next hop: 86af0c0 298
                State: <Active Int>
                Local AS:    99
                Age: 9:52
                Task: Common L2 VC
                Announcement bits (2): 0-KRT 1-Common L2 VC
                AS path: I

l2circuit.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

10.245.255.63:CtrlWord:4:3:Local/96 (1 entry, 1 announced)
        *L2CKT  Preference: 7
                Next hop: via so-1/1/2.0 weight 1, selected
                Label-switched-path my-lsp
                Label operation: Push 100000[0]
                Protocol next hop: 10.245.255.63 Indirect next hop: 86af000 296
                State: <Active Int>
                Local AS:    99
                Age: 10:21
                Task: l2 circuit
                Announcement bits (1): 0-LDP
                AS path: I
                VC Label 100000, MTU 1500, VLAN ID 512

show route protocol l2vpn extensive

user@host> show route protocol l2vpn extensive

inet.0: 14 destinations, 15 routes (13 active, 0 holddown, 1 hidden)

inet.3: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 7 destinations, 7 routes (7 active, 0 holddown, 0 hidden)
800001 (1 entry, 1 announced)
TSI:
KRT in-kernel 800001 /36 -> {so-0/0/0.0}
        *L2VPN  Preference: 7
                Next hop: via so-0/0/0.0 weight 49087 balance 97%, selected
                Label operation: Pop       Offset: 4
                State: <Active Int>
                Local AS:    69 
                Age: 7:48 
                Task: Common L2 VC
                Announcement bits (1): 0-KRT 
                AS path: I

so-0/0/0.0 (1 entry, 1 announced)
TSI:
KRT in-kernel so-0/0/0.0.0      /16 -> {indirect(288)}
        *L2VPN  Preference: 7
                Next hop: via so-0/0/1.0, selected
                Label operation: Push 800000 Offset: -4
                Protocol next hop: 10.255.14.220
                Push 800000 Offset: -4
                 Indirect next hop: 85142a0 288
                State: <Active Int>
                Local AS:    69 
                Age: 7:48 
                Task: Common L2 VC
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                Announcement bits (2): 0-KRT 1-Common L2 VC 
                AS path: I
                Communities: target:69:1 Layer2-info: encaps:PPP, 
                control flags:2, mtu: 0

show route protocol ldp

user@host> show route protocol ldp
inet.0: 12 destinations, 13 routes (12 active, 0 holddown, 0 hidden)

inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

192.168.16.1/32    *[LDP/9] 1d 23:03:35, metric 1
                    > via t1-4/0/0.0, Push 100000
192.168.17.1/32    *[LDP/9] 1d 23:03:35, metric 1
                    > via t1-4/0/0.0

private1__.inet.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

mpls.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

100064             *[LDP/9] 1d 23:03:35, metric 1
                    > via t1-4/0/0.0, Pop      
100064(S=0)        *[LDP/9] 1d 23:03:35, metric 1
                    > via t1-4/0/0.0, Pop      
100080             *[LDP/9] 1d 23:03:35, metric 1
                    > via t1-4/0/0.0, Swap 100000

show route protocol ldp extensive

user@host> show route protocol ldp extensive
192.168.16.1/32 (1 entry, 1 announced)
        State: <FlashAll>
        *LDP    Preference: 9
                Next-hop reference count: 3
                Next hop: via t1-4/0/0.0, selected
                Label operation: Push 100000
                State: <Active Int>
                Local AS: 64500 
                Age: 1d 23:03:58        Metric: 1 
                Task: LDP
                Announcement bits (2): 0-Resolve tree 1 2-Resolve tree 2 
                AS path: I

192.168.17.1/32 (1 entry, 1 announced)
        State: <FlashAll>
        *LDP    Preference: 9
                Next-hop reference count: 3
                Next hop: via t1-4/0/0.0, selected
                State: <Active Int>
                Local AS: 64500 
                Age: 1d 23:03:58        Metric: 1 
                Task: LDP
                Announcement bits (2): 0-Resolve tree 1 2-Resolve tree 2 
                AS path: I

private1__.inet.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
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mpls.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)

100064 (1 entry, 1 announced)
TSI:
KRT in-kernel 100064 /36 -> {t1-4/0/0.0}
        *LDP    Preference: 9
                Next-hop reference count: 2
                Next hop: via t1-4/0/0.0, selected
                State: <Active Int>
                Local AS: 64500 
                Age: 1d 23:03:58        Metric: 1 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                Prefixes bound to route: 192.168.17.1/32

100064(S=0) (1 entry, 1 announced)
TSI:
KRT in-kernel 100064 /40 -> {t1-4/0/0.0}
        *LDP    Preference: 9
                Next-hop reference count: 2
                Next hop: via t1-4/0/0.0, selected
                Label operation: Pop      
                State: <Active Int>
                Local AS: 64500 
                Age: 1d 23:03:58        Metric: 1 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I

100080 (1 entry, 1 announced)
TSI:
KRT in-kernel 100080 /36 -> {t1-4/0/0.0}
        *LDP    Preference: 9
                Next-hop reference count: 2
                Next hop: via t1-4/0/0.0, selected
                Label operation: Swap 100000
                State: <Active Int>
                Local AS: 64500 
                Age: 1d 23:03:58        Metric: 1 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                Prefixes bound to route: 192.168.16.1/32

show route protocol ospf (Layer 3 VPN)

user@host> show route protocol ospf
inet.0: 40 destinations, 40 routes (39 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

10.39.1.4/30       *[OSPF/10] 00:05:18, metric 4
                    > via t3-3/2/0.0
10.39.1.8/30        [OSPF/10] 00:05:18, metric 2
                    > via t3-3/2/0.0
10.255.14.171/32   *[OSPF/10] 00:05:18, metric 4
                    > via t3-3/2/0.0
10.255.14.179/32   *[OSPF/10] 00:05:18, metric 2
                    > via t3-3/2/0.0
172.16.233.5/32       *[OSPF/10] 20:25:55, metric 1
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VPN-AB.inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.39.1.16/30       [OSPF/10] 00:05:43, metric 1
                    > via so-0/2/2.0
10.255.14.173/32   *[OSPF/10] 00:05:43, metric 1
                    > via so-0/2/2.0
172.16.233.5/32       *[OSPF/10] 20:26:20, metric 1

show route protocol ospf detail

user@host> show route protocol ospf detail
VPN-AB.inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.39.1.16/30 (2 entries, 0 announced)
         OSPF   Preference:  10
                Nexthop: via so-0/2/2.0, selected
                State: <Int>
                Inactive reason: Route Preference
                Age: 6:25       Metric: 1
                Area: 0.0.0.0
                Task: VPN-AB-OSPF
                AS path: I
                Communities: Route-Type:0.0.0.0:1:0

...

show route protocol rip

user@host> show route protocol rip
inet.0: 26 destinations, 27 routes (25 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

VPN-AB.inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.255.14.177/32   *[RIP/100] 20:24:34, metric 2
                    > to 10.39.1.22 via t3-0/2/2.0
172.16.233.9/32       *[RIP/100] 00:03:59, metric 1

show route protocol rip detail

user@host> show route protocol rip detail
inet.0: 26 destinations, 27 routes (25 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

VPN-AB.inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.255.14.177/32 (1 entry, 1 announced)
        *RIP    Preference: 100
                Nexthop: 10.39.1.22 via t3-0/2/2.0, selected
                State: <Active Int>
                Age: 20:25:02   Metric: 2 
                Task: VPN-AB-RIPv2
                Announcement bits (2): 0-KRT 2-BGP.0.0.0.0+179 
                AS path: I
                Route learned from 10.39.1.22 expires in 96 seconds
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show route protocol ripng table inet6

user@host> show route protocol ripng table inet6
inet6.0: 4215 destinations, 4215 routes (4214 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

1111::1/128        *[RIPng/100] 02:13:33, metric 2
                    > to fe80::2a0:a5ff:fe3d:56 via t3-0/2/0.0
1111::2/128        *[RIPng/100] 02:13:33, metric 2
                    > to fe80::2a0:a5ff:fe3d:56 via t3-0/2/0.0
1111::3/128        *[RIPng/100] 02:13:33, metric 2
                    > to fe80::2a0:a5ff:fe3d:56 via t3-0/2/0.0
1111::4/128        *[RIPng/100] 02:13:33, metric 2
                    > to fe80::2a0:a5ff:fe3d:56 via t3-0/2/0.0
1111::5/128        *[RIPng/100] 02:13:33, metric 2
                    > to fe80::2a0:a5ff:fe3d:56 via t3-0/2/0.0
1111::6/128        *[RIPng/100] 02:13:33, metric 2
                    > to fe80::2a0:a5ff:fe3d:56 via t3-0/2/0.0

show route protocol static detail

user@host> show route protocol static detail
inet.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
10.5.0.0/16 (1 entry, 1 announced)
        *Static Preference: 5
                Next hop type: Router, Next hop index: 324
                Address: 0x9274010
                Next-hop reference count: 27
                Next hop: 192.168.187.126 via fxp0.0, selected
                Session Id: 0x0
                State: <Active NoReadvrt Int Ext>
                Age: 7w3d 21:24:25 
                Validation State: unverified 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

10.10.0.0/16 (1 entry, 1 announced)
        *Static Preference: 5
                Next hop type: Router, Next hop index: 324
                Address: 0x9274010
                Next-hop reference count: 27
                Next hop: 192.168.187.126 via fxp0.0, selected
                Session Id: 0x0
                State: <Active NoReadvrt Int Ext>
                Age: 7w3d 21:24:25 
                Validation State: unverified 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

10.13.10.0/23 (1 entry, 1 announced)
        *Static Preference: 5
                Next hop type: Router, Next hop index: 324
                Address: 0x9274010
                Next-hop reference count: 27
                Next hop: 192.168.187.126 via fxp0.0, selected
                Session Id: 0x0         
                State: <Active NoReadvrt Int Ext>
                Age: 7w3d 21:24:25 
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                Validation State: unverified 
                Task: RT
                Announcement bits (1): 0-KRT 
                AS path: I

775Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



show route receive-protocol

List of Syntax Syntax on page 776

Syntax (EX Series Switches) on page 776

Syntax show route receive-protocol protocol neighbor-address
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)

Syntax (EX Series
Switches)

show route receive-protocol protocol neighbor-address
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display the routing information as it was received through a particular neighbor using a

particular dynamic routing protocol.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

protocol neighbor-address—Protocol transmitting the route (bgp, dvmrp,msdp, pim, rip,
or ripng) and address of the neighboring router fromwhich the route entry was

received.

Additional Information Theoutput displays the selected routes and theattributeswithwhich theywere received,

but does not show the effects of import policy on the routing attributes.

Required Privilege
Level

view

List of Sample Output show route receive-protocol bgp on page 779
show route receive-protocol bgp extensive on page 779
show route receive-protocol bgp table extensive on page 779
show route receive-protocol bgp logical-system extensive on page 780
show route receive-protocol bgp detail (Layer 2 VPN) on page 781
show route receive-protocol bgp extensive (Layer 2 VPN) on page 781
show route receive-protocol bgp (Layer 3 VPN) on page 782
show route receive-protocol bgp detail (Layer 3 VPN) on page 782
show route receive-protocol bgp detail (Long-Lived Graceful Restart) on page 783
show route receive-protocol bgp detail (Labeled Unicast) on page 783
show route receive-protocol bgp extensive (Layer 3 VPN) on page 784

Output Fields Table 40 on page 777 describes the output fields for the show route receive-protocol

command. Output fields are listed in the approximate order in which they appear.
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Table 40: show route receive-protocol Output Fields

Level of OutputField DescriptionField Name

All levelsName of the routing table—for example, inet.0.routing-table-name

All levelsNumber of destinations for which there are routes in the routing table.number
destinations

All levelsNumberof routes in the routing tableand total numberof routes in the following
states:

• active

• holddown (routes that are in pending state before being declared inactive)

• hidden (routes that are not used because of a routing policy)

number routes

none briefDestination prefix.Prefix

none briefMultiple exit discriminator value included in the route.MED

detail extensiveDestination prefix. The entry value is the number of routes for this destination,
and the announced value is the number of routes being announced for this
destination.

destination-prefix
(entry,announced)

detail extensiveThe LongLivedStale flag indicates that the route wasmarked LLGR-stale by
this router, as part of the operation of LLGR receiver mode. Either this flag or
the LongLivedStaleImport flag may be displayed for a route. Neither of these
flags are displayed at the same time as the Stale (ordinary GR stale) flag.

Accepted
LongLivedStale

detail extensiveTheLongLivedStaleImport flag indicates that the routewasmarkedLLGR-stale
when it was received from a peer, or by import policy. Either this flag or the
LongLivedStale flag may be displayed for a route. Neither of these flags are
displayed at the same time as the Stale (ordinary GR stale) flag.

Accept all received BGP long-lived graceful restart (LLGR) and LLGR stale
routes learned from configured neighbors and import into the inet.0 routing
table

Accepted
LongLivedStaleImport

detail extensiveAccept all received BGP long-lived graceful restart (LLGR) and LLGR stale
routes learned from configured neighbors and imported into the inet.0 routing
table

TheLongLivedStaleImport flag indicates that the routewasmarkedLLGR-stale
when it was received from a peer, or by import policy.

ImportAccepted
LongLivedStaleImport

detail extensive64-bit prefix added to IP subnets to make them unique.RouteDistinguisher

detail extensiveFirst label in a block of labels and label block size. A remote PE routing device
uses this first labelwhensending traffic toward theadvertisingPE routingdevice.

Label-Base, range

detail extensiveVirtual privatenetwork (VPN) label. Packetsare sentbetweenCEandPE routing
devices by advertising VPN labels. VPN labels transit over either an RSVP or an
LDP label-switched path (LSP) tunnel.

VPN Label
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Table 40: show route receive-protocol Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsNext hop to the destination. An angle bracket (>) indicates that the route is the
selected route.

Next hop

All levelsLocal preference value included in the route.Localpref or Lclpref

All levelsAutonomoussystem(AS)path throughwhich the routewas learned.The letters
at the end of the AS path indicate the path origin, providing an indication of the
state of the route at the point at which the AS path originated:

• I—IGP.

• E—EGP.

• ?—Incomplete; typically, the AS path was aggregated.

When AS path numbers are included in the route, the format is as follows:

• [ ]—Brackets enclose the number that precedes the AS path. This number
represents the number of ASs present in the AS path, when calculated as
defined inRFC4271. This value is used theAS-pathmergeprocess, asdefined
in RFC 4893.

• [ ]—If more than one AS number is configured on the router, or if AS path
prepending is configured, brackets enclose the local AS number associated
with the AS path.

• { }—Braces enclose AS sets, which are groups of AS numbers in which the
order does not matter. A set commonly results from route aggregation. The
numbers in each AS set are displayed in ascending order.

• ( )—Parentheses enclose a confederation.

• ( [ ] )—Parentheses and brackets enclose a confederation set.

NOTE: In Junos OS Release 10.3 and later, the AS path field displays an
unrecognized attribute and associated hexadecimal value if BGP receives
attribute 128(attributeset)andyouhavenotconfiguredan independentdomain
in any routing instance.

AS path

detail extensiveStack of labels carried in the BGP route update.Route Labels

detail extensive(For route reflected output only) Cluster ID sent by the route reflector.Cluster list

detail extensive(For route reflected output only) Address of routing device that originally sent
the route to the route reflector.

Originator ID

detail extensiveCommunity path attribute for the route. See the Output Field table in the show
route detail command for all possible values for this field.

Communities

detail extensiveAccumulated interior gateway protocol (AIGP) BGP attribute.AIGP

detail extensiveNumber, local preference, and path of the AS that originated the route. These
values are stored in the Attrset attribute at the originating routing device.

Attrset AS

detail extensiveLayer 2 encapsulation (for example, VPLS).Layer2-info:encaps

detail extensiveControl flags: none or Site Down.control flags
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Table 40: show route receive-protocol Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveMaximum transmission unit (MTU) of the Layer 2 circuit.mtu

Sample Output

show route receive-protocol bgp

user@host> show route receive-protocol bgp 10.255.245.215

inet.0: 28 destinations, 33 routes (27 active, 0 holddown, 1 hidden)
Prefix                   Next hop              MED     Lclpref    AS path
10.22.1.0/24             10.255.245.215       0       100        I
10.22.2.0/24             10.255.245.215       0       100        I

show route receive-protocol bgp extensive

user@host> show route receive-protocol bgp 10.255.245.63 extensive
inet.0: 244 destinations, 244 routes (243 active, 0 holddown, 1 hidden)
Prefix             Next hop                MED    Lclpref AS path
172.16.1.0/24 (1 entry, 1 announced)
     Next hop: 10.0.50.3
     Localpref: 100
     AS path: I <Orginator>
     Cluster list:  10.2.3.1
     Originator ID: 10.255.245.45
172.16.163.0/16 (1 entry, 1 announced)
     Next hop: 111.222.5.254
     Localpref: 100
     AS path: I <Originator>
     Cluster list:  10.2.3.1
     Originator ID: 10.255.245.68 
172.16.164.0/16 (1 entry, 1 announced)
     Next hop: 111.222.5.254
     Localpref: 100
     AS path: I <Originator>
     Cluster list:  10.2.3.1
     Originator ID: 10.255.245.45
172.16.195.0/24 (1 entry, 1 announced)
     Next hop: 111.222.5.254
     Localpref: 100
     AS path: I <Originator>
     Cluster list:  10.2.3.1
     Originator ID: 10.255.245.68
inet.2: 63 destinations, 63 routes (63 active, 0 holddown, 0 hidden)
Prefix             Next hop                MED    Lclpref AS path
inet.3: 10 destinations, 10 routes (10 active, 0 holddown, 0 hidden)
Prefix             Next hop                MED    Lclpref AS path
iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Prefix             Next hop                MED    Lclpref AS path
mpls.0: 48 destinations, 48 routes (48 active, 0 holddown, 0 hidden)

show route receive-protocol bgp table extensive

user@host> show route receive-protocol bgp207.17.136.192 table inet.066.117.68.0/24extensive
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inet.0: 227315 destinations, 227316 routes (227302 active, 0 holddown, 13 hidden)
* 66.117.63.0/24 (1 entry, 1 announced)
     Nexthop: 207.17.136.29
     Localpref: 100
     AS path: AS2 PA[6]: 14203 2914 3356 29748 33437 AS_TRANS
     AS path: AS4 PA[2]: 33437 393219
     AS path: Merged[6]: 14203 2914 3356 29748 33437 393219 I
     Communities: 2914:420

show route receive-protocol bgp logical-system extensive

user@host> show route receive-protocol bgp 10.0.0.9 logical-systemPE4 extensive
inet.0: 12 destinations, 13 routes (12 active, 0 holddown, 0 hidden)
* 10.0.0.0/30 (1 entry, 1 announced)
     Accepted
     Route Label: 3
     Nexthop: 10.0.0.9
     AS path: 13979 I

* 10.0.0.4/30 (1 entry, 1 announced)
     Accepted
     Route Label: 3
     Nexthop: 10.0.0.9
     AS path: 13979 I

  10.0.0.8/30 (2 entries, 1 announced)
     Accepted
     Route Label: 3
     Nexthop: 10.0.0.9
     AS path: 13979 I

* 10.9.9.1/32 (1 entry, 1 announced)
     Accepted
     Route Label: 3
     Nexthop: 10.0.0.9
     AS path: 13979 I

* 10.100.1.1/32 (1 entry, 1 announced)
     Accepted
     Route Label: 3
     Nexthop: 10.0.0.9
     AS path: 13979 I

* 172.16.44.0/24 (1 entry, 1 announced)
     Accepted
     Route Label: 300096
     Nexthop: 10.0.0.9
     AS path: 13979 I
     AIGP: 203

* 172.16.55.0/24 (1 entry, 1 announced)
     Accepted
     Route Label: 300112
     Nexthop: 10.0.0.9
     AS path: 13979 7018 I
     AIGP: 25

* 172.16.66.0/24 (1 entry, 1 announced)
     Accepted
     Route Label: 300144                
     Nexthop: 10.0.0.9
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     AS path: 13979 7018 I

* 172.16.99.0/24 (1 entry, 1 announced)
     Accepted
     Route Label: 300160
     Nexthop: 10.0.0.9
     AS path: 13979 7018 I

show route receive-protocol bgp detail (Layer 2 VPN)

user@host> show route receive-protocol bgp 10.255.14.171 detail
inet.0: 68 destinations, 68 routes (67 active, 0 holddown, 1 hidden)
Prefix             Nexthop                MED    Lclpref AS path
inet.3: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
mpls.0: 10 destinations, 10 routes (10 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
frame-vpn.l2vpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0
hidden)
Prefix             Nexthop                MED    Lclpref AS path
10.255.245.35:1:5:1/96 (1 entry, 1 announced)
     Route Distinguisher: 10.255.245.35:1
     Label-base : 800000, range : 4, status-vector : 0x0
     Nexthop: 10.255.245.35
     Localpref: 100
     AS path: I
     Communities: target:65299:100 Layer2-info: encaps:FRAME RELAY, 
     control flags: 0, mtu: 0
bgp.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
10.255.245.35:1:5:1/96 (1 entry, 0 announced)
     Route Distinguisher: 10.255.245.35:1
     Label-base : 800000, range : 4, status-vector : 0x0
     Nexthop: 10.255.245.35
     Localpref: 100
     AS path: I
     Communities: target:65299:100 Layer2-info: encaps:FRAME RELAY, 
     control flags:0, mtu: 0

show route receive-protocol bgp extensive (Layer 2 VPN)

user@host> show route receive-protocol bgp 10.255.14.171 extensive
inet.0: 68 destinations, 68 routes (67 active, 0 holddown, 1 hidden)
Prefix             Nexthop                MED    Lclpref AS path
inet.3: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
mpls.0: 10 destinations, 10 routes (10 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
frame-vpn.l2vpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
10.255.245.35:1:5:1/96 (1 entry, 1 announced)
     Route Distinguisher: 10.255.245.35:1
     Label-base : 800000, range : 4, status-vector : 0x0
     Nexthop: 10.255.245.35
     Localpref: 100
     AS path: I
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     Communities: target:65299:100 Layer2-info: encaps:FRAME RELAY, 
     control flags:0, mtu: 0
bgp.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Prefix             Nexthop                MED    Lclpref AS path
10.255.245.35:1:5:1/96 (1 entry, 0 announced)
     Route Distinguisher: 10.255.245.35:1
     Label-base : 800000, range : 4, status-vector : 0x0
     Nexthop: 10.255.245.35
     Localpref: 100
     AS path: I
     Communities: target:65299:100 Layer2-info: encaps:FRAME RELAY, 
     control flags:0, mtu: 0

show route receive-protocol bgp (Layer 3 VPN)

user@host> show route receive-protocol bgp 10.255.14.171
      inet.0: 33 destinations, 33 routes (32 active, 0 holddown, 1 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      VPN-A.inet.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      10.255.14.175/32   10.255.14.171                     100 2 I 
      10.255.14.179/32   10.255.14.171            2        100 I 
      VPN-B.inet.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      10.255.14.175/32   10.255.14.171                     100 2 I 
      10.255.14.177/32   10.255.14.171                     100 I 
      iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      mpls.0: 9 destinations, 9 routes (9 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      bgp.l3vpn.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden) 
      Prefix             Nexthop                MED    Lclpref AS path 
      10.255.14.171:300:10.255.14.177/32 
                         10.255.14.171                     100 I 
      10.255.14.171:100:10.255.14.179/32 
                         10.255.14.171            2        100 I 
      10.255.14.171:200:10.255.14.175/32 
                         10.255.14.171                     100 2 I 

show route receive-protocol bgp detail (Layer 3 VPN)

user@host> show route receive-protocol bgp 10.255.14.174 detail
inet.0: 16 destinations, 17 routes (15 active, 0 holddown, 1 hidden)
inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
vpna.inet.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
* 10.49.0.0/30 (1 entry, 1 announced)
     Route Distinguisher: 10.255.14.176:2
     VPN Label: 101264
     Nexthop: 10.255.14.174
     Localpref: 100
     AS path: I
     Communities: target:200:100
     AttrSet AS: 100
         Localpref: 100
         AS path: I
* 10.255.14.172/32 (1 entry, 1 announced)
     Route Distinguisher: 10.255.14.176:2
     VPN Label: 101280
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     Nexthop: 10.255.14.174
     Localpref: 100
     AS path: I
     Communities: target:200:100
     AttrSet AS: 100
         Localpref: 100
         AS path: I
iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
mpls.0: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
bgp.l3vpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
* 10.255.14.174:2:10.49.0.0/30 (1 entry, 0 announced)
     Route Distinguisher: 10.255.14.174:2
     VPN Label: 101264
     Nexthop: 10.255.14.174
     Localpref: 100
     AS path: I
     Communities: target:200:100
     AttrSet AS: 100
         Localpref: 100
         AS path: I
* 10.255.14.174:2:10.255.14.172/32 (1 entry, 0 announced)
     Route Distinguisher: 10.255.14.174:2
     VPN Label: 101280
     Nexthop: 10.255.14.174
     Localpref: 100
     AS path: I
     Communities: target:200:100
     AttrSet AS: 100
         Localpref: 100
         AS path: I
inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)

show route receive-protocol bgp detail (Long-Lived Graceful Restart)

user@host> show route receive-protocol bgp 10.4.12.11 detail

  bgp.l2vpn.0: 38 destinations, 39 routes (37 active, 0 holddown, 1 hidden)
  * 172.16.1.4:100:172.16.1.4/96 AD (1 entry, 1 announced)
    Accepted LongLivedStale LongLivedStaleImport
    Nexthop: 10.4.12.11
    Localpref: 100
    AS path: I

show route receive-protocol bgp detail (Labeled Unicast)

user@host> show route receive-protocol bgp 1.1.1.1 detail
inet.0: 45 destinations, 46 routes (45 active, 0 holddown, 0 hidden)
* 1.1.1.8/32 (2 entries, 2 announced)
Accepted
Route Labels: 1000123(top) 1000124 1000125 1000126
Nexthop: 1.1.1.4
Localpref: 100
AS path: I
Entropy label capable, next hop field matches route next hop

inet.3: 15 destinations, 21 routes (6 active, 0 holddown, 14 hidden)

iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)

mpls.0: 11 destinations, 11 routes (11 active, 0 holddown, 0 hidden)
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inet6.0: 26 destinations, 28 routes (26 active, 0 holddown, 0 hidden)

* 100::1/128 (2 entries, 2 announced)
Accepted
Route Labels: 1000123(top) 1000124 1000125 1000126
Nexthop: ::ffff:1.1.1.4
Localpref: 100
AS path: I

inet6.3: 22 destinations, 23 routes (22 active, 0 holddown, 0 hidden)

show route receive-protocol bgp extensive (Layer 3 VPN)

user@host> show route receive-protocol bgp 10.255.245.63 extensive
inet.0: 244 destinations, 244 routes (243 active, 0 holddown, 1 hidden)
     Prefix             Nexthop                MED    Lclpref AS path
     172.16.1.0/24 (1 entry, 1 announced)
          Nexthop: 10.0.50.3
          Localpref: 100
          AS path: I <Originator>
          Cluster list:  10.2.3.1
          Originator ID: 10.255.245.45
     172.16.163.0/16 (1 entry, 1 announced)
          Nexthop: 111.222.5.254
          Localpref: 100
          AS path: I <Originator>
          Cluster list:  10.2.3.1
          Originator ID: 10.255.245.68 
     172.16.164.0/16 (1 entry, 1 announced)
          Nexthop: 111.222.5.254
          Localpref: 100
          AS path: I <Originator>
          Cluster list:  10.2.3.1
          Originator ID: 10.255.245.45
     172.16.195.0/24 (1 entry, 1 announced)
          Nexthop: 111.222.5.254
          Localpref: 100
          AS path: I <Originator>
          Cluster list:  10.2.3.1
          Originator ID: 10.255.245.68
     inet.2: 63 destinations, 63 routes (63 active, 0 holddown, 0 hidden)
     Prefix             Nexthop                MED    Lclpref AS path
     inet.3: 10 destinations, 10 routes (10 active, 0 holddown, 0 hidden)
     Prefix             Nexthop                MED    Lclpref AS path
     iso.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
     Prefix             Nexthop                MED    Lclpref AS path
     mpls.0: 48 destinations, 48 routes (48 active, 0 holddown, 0 hidden)
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show route table

List of Syntax Syntax on page 785

Syntax (EX Series Switches and QFX Series Switches) on page 785

Syntax show route table routing-table-name
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX
Series Switches)

show route table routing-table-name
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 14.1X53-D15 for QFX Series switches.

Show route table evpn statement introduced in Junos OS Release 15.1X53-D30 for QFX

Series switches.

Description Display the route entries in a particular routing table.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

routing-table-name—Display route entries for all routing tableswhosenamesbeginwith
this string (for example, inet.0 and inet6.0 are bothdisplayedwhen you run the show

route table inet command).

Required Privilege
Level

view

Related
Documentation

show route summary•

List of Sample Output show route table bgp.l2.vpn on page 796
show route table bgp.l3vpn.0 on page 796
show route table bgp.l3vpn.0 detail on page 797
show route table bgp.rtarget.0 (When Proxy BGP Route Target Filtering Is
Configured) on page 798
show route table bgp.evpn.0 on page 798
show route table evpna.evpn.0 on page 799
show route table inet.0 on page 799
show route table inet.3 on page 800
show route table inet.3 protocol ospf on page 800
show route table inet6.0 on page 800
show route table inet6.3 on page 800
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show route table inetflow detail on page 801
show route table lsdist.0 extensive on page 801
show route table l2circuit.0 on page 803
show route tablempls on page 803
show route tablempls extensive on page 803
show route tablempls.0 on page 804
show route tablempls.0 detail (PTX Series) on page 805
show route tablempls.0 ccc ge-0/0/1.1004 detail on page 805
show route tablempls.0 protocol evpn on page 806
show route tablempls.0 protocol ospf on page 812
show route tablempls.0 extensive (PTX Series) on page 813
show route tablempls.0 (RSVP Route—Transit LSP) on page 813
show route table vpls_1 detail on page 814
show route table vpn-a on page 814
show route table vpn-a.mdt.0 on page 814
show route table VPN-A detail on page 815
show route table VPN-AB.inet.0 on page 815
show route table VPN_blue.mvpn-inet6.0 on page 816
show route table vrf1.mvpn.0 extensive on page 816
show route table inetflow detail on page 816
show route table bgp.evpn.0 extensive |no-more (EVPN) on page 819

Output Fields Table 30 on page 640 describes the output fields for the show route table command.

Output fields are listed in the approximate order in which they appear.

Table 41: show route table Output Fields

Field DescriptionField Name

Name of the routing table (for example, inet.0).routing-table-name

All protocols have restarted for this routing table.

Restart state:

• Pending:protocol-name—List of protocols that have not yet completed graceful restart for this
routing table.

• Complete—All protocols have restarted for this routing table.

For example, if the output shows-

• LDP.inet.0             : 5 routes (4 active, 1 holddown, 0 hidden)
    Restart Pending: OSPF LDP VPN

This indicates thatOSPF, LDP, and VPN protocols did not restart for the LDP.inet.0 routing table.

• vpls_1.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

This indicates that all protocols have restarted for the vpls_1.l2vpn.0 routing table.

Restart complete

Number of destinations for which there are routes in the routing table.number destinations
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Table 41: show route table Output Fields (continued)

Field DescriptionField Name

Number of routes in the routing table and total number of routes in the following states:

• active (routes that are active)

• holddown (routes that are in the pending state before being declared inactive)

• hidden (routes that are not used because of a routing policy)

number routes

Routedestination (for example:10.0.0.1/24).Theentryvalue is thenumberof routes for thisdestination,
and the announced value is the number of routes being announced for this destination. Sometimes
the route destination is presented in another format, such as:

• MPLS-label (for example, 80001).

• interface-name (for example, ge-1/0/2).

• neighbor-address:control-word-status:encapsulationtype:vc-id:source (Layer2circuit only; for example,
10.1.1.195:NoCtrlWord:1:1:Local/96).

• neighbor-address—Address of the neighbor.

• control-word-status—Whether the use of the control word has been negotiated for this virtual
circuit: NoCtrlWord or CtrlWord.

• encapsulation type—Type of encapsulation, represented by a number: (1) Frame Relay DLCI, (2)
ATM AAL5 VCC transport, (3) ATM transparent cell transport, (4) Ethernet, (5) VLAN Ethernet,
(6) HDLC, (7) PPP, (8) ATM VCC cell transport, (10) ATM VPC cell transport.

• vc-id—Virtual circuit identifier.

• source—Source of the advertisement: Local or Remote.

• inclusivemulticast Ethernet tag route—Type of route destination represented by (for example,
3:100.100.100.10:100::0::10::100.100.100.10/384):

• route distinguisher—(8 octets) Route distinguisher (RD)must be the RD of the EVPN instance
(EVI) that is advertising the NLRI.

• Ethernet tag ID—(4 octets) Identifier of the Ethernet tag. Can set to 0 or to a valid Ethernet tag
value.

• IP address length—(1 octet) Length of IP address in bits.

• originating router’s IP address—(4 or 16 octets) Must set to the provider edge (PE) device’s IP
address. This address shouldbecommon forall EVIson thePEdevice, andmaybe thePEdevice's
loopback address.

route-destination
(entry, announced)

(Next-to-the-last-hop routing device for MPLS only) Depth of the MPLS label stack, where the
label-popping operation is needed to remove one or more labels from the top of the stack. A pair of
routes is displayed, because the pop operation is performed onlywhen the stack depth is two ormore
labels.

• S=0 route indicates that a packet with an incoming label stack depth of 2 ormore exits this routing
device with one fewer label (the label-popping operation is performed).

• If there is no S= information, the route is a normal MPLS route, which has a stack depth of 1 (the
label-popping operation is not performed).

label stacking

787Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



Table 41: show route table Output Fields (continued)

Field DescriptionField Name

Protocol fromwhich the route was learned and the preference value for the route.

• +—A plus sign indicates the active route, which is the route installed from the routing table into the
forwarding table.

• -—A hyphen indicates the last active route.

• *—Anasterisk indicates that the route is both the active and the last active route. An asterisk before
a to line indicates the best subpath to the route.

In every routing metric except for the BGP LocalPref attribute, a lesser value is preferred. In order to
use common comparison routines, Junos OS stores the 1's complement of the LocalPref value in the
Preference2 field. For example, if the LocalPref value for Route 1 is 100, the Preference2 value is -101.
If the LocalPref value for Route 2 is 155, the Preference2 value is -156. Route 2 is preferred because it
has a higher LocalPref value and a lower Preference2 value.

[protocol, preference]

(IS-IS only). In IS-IS, a single AS can be divided into smaller groups called areas. Routing between
areas is organized hierarchically, allowing a domain to be administratively divided into smaller areas.
This organization is accomplished by configuring Level 1 and Level 2 intermediate systems. Level 1
systems route within an area. When the destination is outside an area, they route toward a Level 2
system. Level 2 intermediate systems route between areas and toward other ASs.

Level

IP subnet augmented with a 64-bit prefix.Route Distinguisher

Provider multicast service interface (MVPN routing table).PMSI

Type of next hop. For a description of possible values for this field, see Table 33 on page 683.Next-hop type

Number of references made to the next hop.Next-hop reference
count

Indicates that the number of flood next-hop branches exceeded the system limit of 32 branches, and
only a subset of the flood next-hop branches were installed in the kernel.

Flood nexthop
branches exceed
maximummessage

IP address of the route source.Source

Network layer address of the directly reachable neighboring system.Next hop

Interface used to reach the next hop. If there is more than one interface available to the next hop, the
nameof the interface that is actually used is followedby thewordSelected. This field can also contain
the following information:

• Weight—Value used to distinguish primary, secondary, and fast reroute backup routes. Weight
information is availablewhenMPLS label-switchedpath (LSP) linkprotection, node-linkprotection,
or fast reroute is enabled, orwhen the standby state is enabled for secondary paths. A lowerweight
value is preferred. Among routes with the same weight value, load balancing is possible.

• Balance—Balance coefficient indicating how traffic of unequal cost is distributed among next hops
when a routing device is performing unequal-cost load balancing. This information is available
when you enable BGPmultipath load balancing.

via

Name of the LSP used to reach the next hop.Label-switched-path
lsp-path-name
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Table 41: show route table Output Fields (continued)

Field DescriptionField Name

MPLS label and operation occurring at this routing device. The operation can be pop (where a label
is removed from the top of the stack), push (where another label is added to the label stack), or swap
(where a label is replaced by another label).

Label operation

(Local only) Local interface name.Interface

Network layer address of the remote routing device that advertised the prefix. This address is used
to derive a forwarding next hop.

Protocol next hop

Indexdesignation used to specify themapping betweenprotocol next hops, tags, kernel export policy,
and the forwarding next hops.

Indirect next hop

State of the route (a route can be in more than one state). See Table 34 on page 685.State

AS number of the local routing devices.Local AS

How long the route has been known.Age

Accumulated interior gateway protocol (AIGP) BGP attribute.AIGP

Cost value of the indicated route. For routes within an AS, the cost is determined by IGP and the
individualprotocolmetrics. For external routes, destinations, or routingdomains, thecost isdetermined
by a preference value.

Metricn

Metric value for BGPpath selection towhich the IGPcost to thenext-hopdestinationhasbeenadded.MED-plus-IGP

For MPLS LSPs, state of the TTL propagation attribute. Can be enabled or disabled for all
RSVP-signaled and LDP-signaled LSPs or for specific VRF routing instances.

TTL-Action

Name of the protocol that has added the route.Task

The number of BGP peers or protocols to which Junos OS has announced this route, followed by the
list of the recipients of the announcement. JunosOScanalso announce the route to the kernel routing
table (KRT) for installing the route into the Packet Forwarding Engine, to a resolve tree, a Layer 2 VC,
or evenaVPN. For example,n-Resolve inet indicates that the specified route is used for route resolution
for next hops found in the routing table.

• n—An index used by Juniper Networks customer support only.

Announcement bits
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Table 41: show route table Output Fields (continued)

Field DescriptionField Name

AS path through which the route was learned. The letters at the end of the AS path indicate the path
origin, providing an indication of the state of the route at the point at which the AS path originated:

• I—IGP.

• E—EGP.

• Recorded—The AS path is recorded by the sample process (sampled).

• ?—Incomplete; typically, the AS path was aggregated.

When AS path numbers are included in the route, the format is as follows:

• [ ]—Brackets enclose the number that precedes the AS path. This number represents the number
of ASs present in the AS path, when calculated as defined in RFC 4271. This value is used in the
AS-path merge process, as defined in RFC 4893.

• [ ]—If more than one AS number is configured on the routing device, or if AS path prepending is
configured, brackets enclose the local AS number associated with the AS path.

• { }—Braces enclose AS sets, which are groups of AS numbers in which the order does not matter.
A set commonly results from route aggregation. The numbers in each AS set are displayed in
ascending order.

• ( )—Parentheses enclose a confederation.

• ( [ ] )—Parentheses and brackets enclose a confederation set.

NOTE: In Junos OS Release 10.3 and later, the AS path field displays an unrecognized attribute and
associatedhexadecimal value if BGP receivesattribute 128 (attribute set) andyouhavenot configured
an independent domain in any routing instance.

AS path

(BGP-learned routes) Validation status of the route:

• Invalid—Indicates that the prefix is found, but either the corresponding AS received from the EBGP
peer is not the AS that appears in the database, or the prefix length in the BGP update message is
longer than themaximum length permitted in the database.

• Unknown—Indicates that the prefix is not among the prefixes or prefix ranges in the database.

• Unverified—Indicates that theoriginof theprefix is not verifiedagainst thedatabase.This isbecause
the database got populated and the validation is not called for in the BGP import policy, although
origin validation is enabled, or the origin validation is not enabled for the BGP peers.

• Valid—Indicates that the prefix and autonomous system pair are found in the database.

validation-state

Indicates point-to-multipoint root address, multicast source address, andmulticast group address
whenmultipoint LDP (M-LDP) inband signaling is configured.

FECs bound to route

Whenmultipoint LDP with multicast-only fast reroute (MoFRR) is configured, indicates the primary
upstream path. MoFRR transmits a multicast join message from a receiver toward a source on a
primary path, while also transmitting a secondary multicast join message from the receiver toward
the source on a backup path.

Primary Upstream

Whenmultipoint LDPwithMoFRR is configured, indicates the reverse-path forwarding (RPF)next-hop
information. Data packets are received from both the primary path and the secondary paths. The
redundant packets are discarded at topology merge points due to the RPF checks.

RPF Nexthops

Multiple MPLS labels are used to control MoFRR stream selection. Each label represents a separate
route, but each references the same interface list check. Only the primary label is forwarded while all
others are dropped. Multiple interfaces can receive packets using the same label.

Label
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Table 41: show route table Output Fields (continued)

Field DescriptionField Name

Valueused todistinguishMoFRRprimary andbackup routes. A lowerweight value is preferred. Among
routes with the same weight value, load balancing is possible.

weight

MPLS label assigned to the Layer 2 circuit virtual connection.VC Label

Maximum transmission unit (MTU) of the Layer 2 circuit.MTU

VLAN identifier of the Layer 2 circuit.VLAN ID

Forwarding equivalent class (FEC) bound to this route. Applicable only to routes installed by LDP.Prefixesbound to route

Community path attribute for the route. See Table 35 on page 687 for all possible values for this field.Communities

Layer 2 encapsulation (for example, VPLS).Layer2-info: encaps

Control flags: none or Site Down.control flags

Maximum transmission unit (MTU) information.mtu

First label in a block of labels and label block size. A remote PE routing device uses this first label
when sending traffic toward the advertising PE routing device.

Label-Base, range

Layer 2 VPN and VPLS network layer reachability information (NLRI).status vector

Current active path when BGPmultipath is configured.Accepted Multipath

The LongLivedStale flag indicates that the route wasmarked LLGR-stale by this router, as part of the
operation of LLGR receivermode. Either this flag or the LongLivedStaleImport flagmight be displayed
for a route. Neither of these flags is displayed at the same time as the Stale (ordinary GR stale) flag.

Accepted
LongLivedStale

The LongLivedStaleImport flag indicates that the routewasmarked LLGR-stale when it was received
from a peer, or by import policy. Either this flag or the LongLivedStale flag might be displayed for a
route. Neither of these flags is displayed at the same time as the Stale (ordinary GR stale) flag.

Accept all received BGP long-lived graceful restart (LLGR) and LLGR stale routes learned from
configured neighbors and import into the inet.0 routing table

Accepted
LongLivedStaleImport

Accept all received BGP long-lived graceful restart (LLGR) and LLGR stale routes learned from
configured neighbors and imported into the inet.0 routing table

The LongLivedStaleImport flag indicates that the routewasmarked LLGR-stale when it was received
from a peer, or by import policy.

ImportAccepted
LongLivedStaleImport

Path currently contributing to BGPmultipath.Accepted
MultipathContrib

Local preference value included in the route.Localpref

BGP router ID as advertised by the neighbor in the openmessage.Router ID

791Copyright © 2017, Juniper Networks, Inc.

Chapter 17: Operational Commands



Table 41: show route table Output Fields (continued)

Field DescriptionField Name

In a routing table group, the name of the primary routing table in which the route resides.Primary Routing Table

In a routing table group, the name of one or more secondary tables in which the route resides.Secondary Tables

Table 33 on page 683 describes all possible values for the Next-hop Types output field.

Table 42: Next-hop Types Output Field Values

DescriptionNext-Hop Type

Broadcast next hop.Broadcast (bcast)

Deny next hop.Deny

Discard next hop.Discard

Flood next hop. Consists of components called branches,
up to amaximum of 32 branches. Each flood next-hop
branch sends a copy of the traffic to the forwarding
interface. Used by point-to-multipoint RSVP,
point-to-multipoint LDP, point-to-multipoint CCC, and
multicast.

Flood

Next hop is waiting to be resolved into a unicast or
multicast type.

Hold

Indexed next hop.Indexed (idxd)

Used with applications that have a protocol next hop
address that is remote. You are likely to see this next-hop
type for internal BGP (IBGP) routes when the BGP next
hop is a BGP neighbor that is not directly connected.

Indirect (indr)

Used for anetworkaddressassigned toan interface.Unlike
the router next hop, the interface next hop does not
reference any specific node on the network.

Interface

Local address on an interface. This next-hop type causes
packetswith thisdestinationaddress tobe received locally.

Local (locl)

Wire multicast next hop (limited to the LAN).Multicast (mcst)

Multicast discard.Multicast discard (mdsc)

Multicast groupmember.Multicast group (mgrp)

Receive.Receive (recv)

Discard. An ICMP unreachable message was sent.Reject (rjct)

Copyright © 2017, Juniper Networks, Inc.792

IS-IS Feature Guide



Table 42: Next-hop Types Output Field Values (continued)

DescriptionNext-Hop Type

Resolving next hop.Resolve (rslv)

Regular multicast next hop.Routedmulticast (mcrt)

A specific node or set of nodes towhich the routing device
forwards packets that match the route prefix.

To qualify as a next-hop type router, the route must meet
the following criteria:

• Must not be a direct or local subnet for the routing
device.

• Must have a next hop that is directly connected to the
routing device.

Router

Routing table next hop.Table

Unicast.Unicast (ucst)

List of unicast next hops. A packet sent to this next hop
goes to any next hop in the list.

Unilist (ulst)

Table 34 on page 685 describes all possible values for the State output field. A route can

be in more than one state (for example, <Active NoReadvrt Int Ext>).

Table 43: State Output Field Values

DescriptionValue

Route needs accounting.Accounting

Route is active.Active

Path with a lower multiple exit discriminator (MED) is
available.

Always Compare MED

Shorter AS path is available.AS path

Cisco nondeterministic MED is enabled, and a path with a
lower MED is available.

Cisco Non-deterministic MED
selection

Route is a clone.Clone

Length of cluster list sent by the route reflector.Cluster list length

Route has been deleted.Delete

Exterior route.Ex
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Table 43: State Output Field Values (continued)

DescriptionValue

BGP route received from an external BGP neighbor.Ext

Forces all protocols to be notified of a change to any route,
active or inactive, for a prefix. When not set, protocols are
informed of a prefix only when the active route changes.

FlashAll

Route not used because of routing policy.Hidden

Route needs forwarding RPF check.IfCheck

Path through next hop with lower IGPmetric is available.IGPmetric

Flags for this route, which was not selected as best for a
particular destination.

Inactive reason

Route being added.Initial

Interior route.Int

BGP route received from an internal BGP peer or a BGP
confederation peer.

Int Ext

Direct, static, IGP, or EBGP path is available.Interior > Exterior > Exterior via
Interior

Path with a higher local preference value is available.Local Preference

Route is a martian (ignored because it is obviously invalid).Martian

Route exempt frommartian filtering.MartianOK

Path with lower metric next hop is available.Next hop address

Path from neighbor with lower IP address is available.No difference

Route not to be advertised.NoReadvrt

Route not chosen because it does not have the lowest MED.NotBest

Incoming BGP AS is not the best of a group (only one AS can
be the best).

Not Best in its group

Route not to be installed in the forwarding table.NotInstall

Path with a greater number of next hops is available.Number of gateways

Path with a lower origin code is available.Origin
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Table 43: State Output Field Values (continued)

DescriptionValue

Routependingbecauseofahold-downconfiguredonanother
route.

Pending

Route scheduled for release.Release

Route from a higher-numbered routing table is available.RIB preference

64-bit prefix added to IP subnets to make them unique.Route Distinguisher

Route with a lower metric or MED is available.RouteMetricorMEDcomparison

Route with lower preference value is available.Route Preference

Path through a neighbor with lower ID is available.Router ID

Route not a primary route.Secondary

Path is not usable because of one of the following conditions:

• The route is damped.

• The route is rejected by an import policy.

• The route is unresolved.

Unusable path

Last tiebreaker is the lowest IP address value.Update source

Table 35 on page 687 describes the possible values for the Communities output field.

Table 44: Communities Output Field Values

DescriptionValue

4bytes, encoding a 32-bit area number. For AS-external routes, the value is0. A nonzero value
identifies the route as internal to the OSPF domain, and as within the identified area. Area
numbers are relative to a particular OSPF domain.

area-number

Link-bandwidth community value used for unequal-cost load balancing. When BGP has
several candidate paths available for multipath purposes, it does not perform unequal-cost
load balancing according to the link-bandwidth community unless all candidate paths have
this attribute.

bandwidth: local AS
number:link-bandwidth-number

Unique configurable number that identifies the OSPF domain.domain-id

Unique configurable number that further identifies the OSPF domain.domain-id-vendor

Link-bandwidth number: from 0 through 4,294,967,295 (bytes per second).link-bandwidth-number

Local AS number: from 1 through 65,535.local AS number
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Table 44: Communities Output Field Values (continued)

DescriptionValue

1 byte. Currently this is only used if the route type is 5 or 7. Setting the least significant bit in
the field indicates that the route carries a type 2metric.

options

(Used with VPNs) Identifies where the route came from.origin

1 byte, encoded as 1 or 2 for intra-area routes (depending on whether the route came from a
type 1 or a type 2 LSA); 3 for summary routes; 5 for external routes (area number must be0);
7 for NSSA routes; or 129 for sham link endpoint addresses.

ospf-route-type

Displays the area number, OSPF route type, and option of the route. This is configured using
the BGP extended community attribute 0x8000. The format is
area-number:ospf-route-type:options.

route-type-vendor

Displays the area number, OSPF route type, and option of the route. This is configured using
the BGP extended community attribute 0x0306. The format is
area-number:ospf-route-type:options.

rte-type

Defines which VPN the route participates in; target has the format 32-bit IP address:16-bit
number. For example, 10.19.0.0:100.

target

Incoming IANA codes with a value between 0x1 and0x7fff. This code of the BGP extended
community attribute is accepted, but it is not recognized.

unknown IANA

Incoming IANA codeswith a value above0x8000. This code of the BGPextended community
attribute is accepted, but it is not recognized.

unknownOSPF vendor
community

Sample Output

show route table bgp.l2.vpn

user@host> show route table bgp.l2.vpn
bgp.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

192.168.24.1:1:4:1/96
                   *[BGP/170] 01:08:58, localpref 100, from 192.168.24.1
                      AS path: I
                    > to 10.0.16.2 via fe-0/0/1.0, label-switched-path am

show route table bgp.l3vpn.0

user@host> show route table bgp.l3vpn.0
      bgp.l3vpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden) 
      + = Active Route, - = Last Active, * = Both 

      10.255.71.15:100:10.255.71.17/32 
                         *[BGP/170] 00:03:59, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100020, Push 100011(top) 
      10.255.71.15:200:10.255.71.18/32 
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                         *[BGP/170] 00:03:59, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100021, Push 100011(top)

show route table bgp.l3vpn.0 detail

user@host> show route table bgp.l3vpn.0 detail
bgp.l3vpn.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)

10.255.245.12:1:172.16.4.0/8 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
         Label operation: Push 182449
         Protocol next hop: 10.255.245.12
         Push 182449
         Indirect next hop: 863a630 297
         State: <Active Int Ext>
         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
         AS path: 30 10458 14203 2914 3356 I (Atomic) Aggregator: 3356 4.68.0.11

         Communities: 2914:420 target:11111:1 origin:56:78
         VPN Label: 182449
         Localpref: 100
          Router ID: 10.255.245.12

10.255.245.12:1:4.17.225.0/24 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
         Label operation: Push 182465
         Protocol next hop: 10.255.245.12
         Push 182465
         Indirect next hop: 863a8f0 305
         State: <Active Int Ext>
         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
AS path: 30 10458 14203 2914 11853 11853 11853 6496 6496 6496 6496 6496 6496 I
                Communities: 2914:410 target:12:34 target:11111:1 origin:12:34
                VPN Label: 182465  
                Localpref: 100
                Router ID: 10.255.245.12

10.255.245.12:1:4.17.226.0/23 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
         Label operation: Push 182465
         Protocol next hop: 10.255.245.12
         Push 182465
         Indirect next hop: 86bd210 330
         State: <Active Int Ext>
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         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
         AS path: 30 10458 14203 2914 11853 11853 11853 6496 6496 6496 6496 6496

         6496 I
         Communities: 2914:410 target:12:34 target:11111:1 origin:12:34
         VPN Label: 182465
         Localpref: 100
         Router ID: 10.255.245.12

10.255.245.12:1:4.17.251.0/24 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
         Label operation: Push 182465
         Protocol next hop: 10.255.245.12
         Push 182465
         Indirect next hop: 86bd210 330
         State: <Active Int Ext>
         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
         AS path: 30 10458 14203 2914 11853 11853 11853 6496 6496 6496 6496 6496

         6496 I
         Communities: 2914:410 target:12:34 target:11111:1 origin:12:34
         VPN Label: 182465
         Localpref: 100 

show route table bgp.rtarget.0 (When Proxy BGP Route Target Filtering Is Configured)

user@host> show route table bgp.rtarget.o
bgp.rtarget.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

100:100:100/96                
                   *[RTarget/5] 00:03:14
                      Type Proxy
                        for 10.255.165.103
                        for 10.255.166.124
                      Local

show route table bgp.evpn.0

user@host> show route table bgp.evpn.0
bgp.evpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2:100.100.100.2:100::0::00:26:88:5f:67:b0/304               
                   *[BGP/170] 11:00:05, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.64.12.2 via xe-2/2/0.0, label-switched-path R0toR1
2:100.100.100.2:100::0::00:51:51:51:51:51/304               
                   *[BGP/170] 11:00:05, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.64.12.2 via xe-2/2/0.0, label-switched-path R0toR1
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2:100.100.100.3:100::0::00:52:52:52:52:52/304               
                   *[BGP/170] 10:59:58, localpref 100, from 100.100.100.3
                      AS path: I, validation-state: unverified
                    > to 100.64.13.3 via ge-2/0/8.0, label-switched-path R0toR2
2:100.100.100.3:100::0::a8:d0:e5:5b:01:c8/304               
                   *[BGP/170] 10:59:58, localpref 100, from 100.100.100.3
                      AS path: I, validation-state: unverified
                    > to 100.64.13.3 via ge-2/0/8.0, label-switched-path R0toR2
3:100.100.100.2:100::1000::100.100.100.2/304               
                   *[BGP/170] 11:00:16, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.64.12.2 via xe-2/2/0.0, label-switched-path R0toR1
3:100.100.100.2:100::2000::100.100.100.2/304               
                   *[BGP/170] 11:00:16, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.64.12.2 via xe-2/2/0.0, label-switched-path R0toR1

show route table evpna.evpn.0

user@host> show route table evpna.evpn.0
evpna.evpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

3:100.100.100.10:100::0::10::100.100.100.10/384               
                   *[EVPN/170] 01:37:09
                      Indirect
3:100.100.100.2:100::2000::100.100.100.2/304               
                   *[EVPN/170] 01:37:12
                      Indirect

show route table inet.0

user@host> show route table inet.0
inet.0: 12 destinations, 12 routes (11 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0          *[Static/5] 00:51:57
                    > to 172.16.5.254 via fxp0.0
10.0.0.1/32         *[Direct/0] 00:51:58
                    > via at-5/3/0.0
10.0.0.2/32         *[Local/0] 00:51:58
                     Local
10.12.12.21/32     *[Local/0] 00:51:57
                     Reject
10.13.13.13/32     *[Direct/0] 00:51:58
                    > via t3-5/2/1.0
10.13.13.14/32     *[Local/0] 00:51:58
                     Local
10.13.13.21/32     *[Local/0] 00:51:58
                     Local
10.13.13.22/32     *[Direct/0] 00:33:59
                    > via t3-5/2/0.0
127.0.0.1/32        [Direct/0] 00:51:58
                    > via lo0.0
10.222.5.0/24     *[Direct/0] 00:51:58
                    > via fxp0.0
10.222.5.81/32    *[Local/0] 00:51:58
                     Local
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show route table inet.3

user@host> show route table inet.3
inet.3: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32        *[LDP/9] 00:25:43, metric 10, tag 200
                      to 10.2.94.2 via lt-1/2/0.49
                    > to 10.2.3.2 via lt-1/2/0.23

show route table inet.3 protocol ospf

user@host> show route table inet.3 protocol ospf
inet.3: 9 destinations, 18 routes (9 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.20/32         [L-OSPF/10] 1d 00:00:56, metric 2
                    > to 10.0.10.70 via lt-1/2/0.14, Push 800020
                      to 10.0.6.60 via lt-1/2/0.12, Push 800020, Push 800030(top)
1.1.1.30/32         [L-OSPF/10] 1d 00:01:01, metric 3
                    > to 10.0.10.70 via lt-1/2/0.14, Push 800030
                      to 10.0.6.60 via lt-1/2/0.12, Push 800030
1.1.1.40/32         [L-OSPF/10] 1d 00:01:01, metric 4
                    > to 10.0.10.70 via lt-1/2/0.14, Push 800040
                      to 10.0.6.60 via lt-1/2/0.12, Push 800040
1.1.1.50/32         [L-OSPF/10] 1d 00:01:01, metric 5
                    > to 10.0.10.70 via lt-1/2/0.14, Push 800050
                      to 10.0.6.60 via lt-1/2/0.12, Push 800050
1.1.1.60/32         [L-OSPF/10] 1d 00:01:01, metric 6
                    > to 10.0.10.70 via lt-1/2/0.14, Push 800060
                      to 10.0.6.60 via lt-1/2/0.12, Pop      

show route table inet6.0

user@host> show route table inet6.0
inet6.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Route, * = Both

fec0:0:0:3::/64 *[Direct/0] 00:01:34
>via fe-0/1/0.0

fec0:0:0:3::/128 *[Local/0] 00:01:34
>Local

fec0:0:0:4::/64 *[Static/5] 00:01:34
>to fec0:0:0:3::ffff via fe-0/1/0.0

show route table inet6.3

user@router> show route table inet6.3
inet6.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

::10.255.245.195/128
                   *[LDP/9] 00:00:22, metric 1
                    > via so-1/0/0.0
::10.255.245.196/128
                   *[LDP/9] 00:00:08, metric 1
                    > via so-1/0/0.0, Push 100008
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show route table inetflow detail

user@host> show route table inetflow detail
inetflow.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
10.12.44.1,*/48 (1 entry, 1 announced) 
        *BGP    Preference: 170/-101
                Next-hop reference count: 2
                State: <Active Ext>
                Local AS: 64502 Peer AS: 64500
                Age: 4 
                Task: BGP_64500.10.12.99.5+3792
                Announcement bits (1): 0-Flow 
                AS path: 64500 I
                Communities: traffic-rate:0:0
                Validation state: Accept, Originator: 10.12.99.5
                Via: 10.12.44.0/24, Active
                Localpref: 100
                Router ID: 10.255.71.161

10.12.56.1,*/48 (1 entry, 1 announced)  
        *Flow   Preference: 5
                Next-hop reference count: 2
                State: <Active>
                Local AS: 64502 
                Age: 6:30 
                Task: RT Flow
                Announcement bits (2): 0-Flow 1-BGP.0.0.0.0+179 
                AS path: I
                Communities: 1:1

show route table lsdist.0 extensive

user@host> show route table lsdist.0 extensive
lsdist.0: 10 destinations, 10 routes (10 active, 0 holddown, 0 hidden)
NODE { AS:4170512532 BGP-LS ID:4170512532 ISO:3245.3412.3456.00 ISIS-L1:0 }/1152
 (1 entry, 1 announced)
TSI:
Page 0 idx 0, (group ibgp type Internal) Type 1 val 0xa62f378 (adv_entry)
   Advertised metrics:
     Nexthop: Self
     Localpref: 100
     AS path: [4170512532] I
     Communities:
Path NODE { AS:4170512532 BGP-LS ID:4170512532 ISO:3245.3412.3456.00 ISIS-L1:0 }
 Vector len 4.  Val: 0
        *IS-IS  Preference: 15
                Level: 1
                Next hop type: Fictitious, Next hop index: 0
                Address: 0x95dfc64
                Next-hop reference count: 9
                State: <Active NotInstall>
                Local AS: 4170512532
                Age: 6:05
                Validation State: unverified
                Task: IS-IS
                Announcement bits (1): 0-BGP_RT_Background
                AS path: I
                IPv4 Router-ids:
                   128.220.11.197
                Area membership:
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                   47 00 05 80 ff f8 00 00 00 01 08 00 01
                SPRING-Capabilities:                   - SRGB block [Start: 800000,
 Range: 256, Flags: 0xc0]
                SPRING-Algorithms:
                   - Algo: 0
 LINK { Local { AS:4170512532 BGP-LS ID:4170512532 ISO:3245.3412.3456.00 }.{ 
IPv4:8.65.1.105 } Remote { AS:4170512532 BGP-LS ID:4170512532 ISO:4284.3300.5067)
TSI:
Page 0 idx 0, (group ibgp type Internal) Type 1 val 0xa62f3cc (adv_entry)
    Advertised metrics:
      Nexthop: Self
      Localpref: 100
      AS path: [4170512532] I
      Communities:
Path LINK { Local { AS:4170512532 BGP-LS ID:4170512532 ISO:3245.3412.3456.00 }.{
 IPv4:8.65.1.105 } Remote { AS:4170512532 BGP-LS ID:4170512532 ISO:4284.33000   
      *IS-IS  Preference: 15
                Level: 1
                Next hop type: Fictitious, Next hop index: 0
                Address: 0x95dfc64
                Next-hop reference count: 9
                State: <Active NotInstall>
                Local AS: 4170512532
                Age: 6:05
                Validation State: unverified
                Task: IS-IS
                Announcement bits (1): 0-BGP_RT_Background
                AS path: I
                Color: 32768
                Maximum bandwidth: 1000Mbps
                Reservable bandwidth: 1000Mbps
                Unreserved bandwidth by priority:
                   0   1000Mbps
                   1   1000Mbps
                   2   1000Mbps
                   3   1000Mbps
                   4   1000Mbps
                   5   1000Mbps
                   6   1000Mbps
                   7   1000Mbps
                 Metric: 10
                 TE Metric: 10
                 LAN IPV4 Adj-SID -  Label: 299776, Flags: 0x30,
Weight: 0, Nbr: 10.220.1.83

PREFIX { Node { AS:4170512532 BGP-LS ID:4170512532 ISO:3245.3412.3456.00 } { 
IPv4:128.220.11.197/32 } ISIS-L1:0 }/1152 (1 entry, 1 announced) TSI: Page 0 idx
 0, (group ibgp type Internal) Type 1 val 0xa62f43c (adv_entry)
    Advertised metrics:
      Nexthop: Self
      Localpref: 100
      AS path: [4170512532] I
      Communities:
Path PREFIX { Node { AS:4170512532 BGP-LS ID:4170512532 ISO:3245.3412.3456.00 } 
{ IPv4:128.220.11.197/32 } ISIS-L1:0 } Vector len 4.  Val: 0
         *IS-IS  Preference: 15
                 Level: 1
                 Next hop type: Fictitious, Next hop index: 0
                 Address: 0x95dfc64
                 Next-hop reference count: 9
                 State:<Active NotInstall>
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                 Local AS: 4170512532
                 Age: 6:05
                 Validation State: unverified
                 Task: IS-IS
                 Announcement bits (1): 0-BGP_RT_Background
                 AS path: I
                               Prefix SID: 67, Flags: 0x40, Algo: 0  

show route table l2circuit.0

user@host> show route table l2circuit.0
l2circuit.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.1.1.195:NoCtrlWord:1:1:Local/96
                   *[L2CKT/7] 00:50:47
                    > via so-0/1/2.0, Push 100049
                      via so-0/1/3.0, Push 100049
10.1.1.195:NoCtrlWord:1:1:Remote/96
                   *[LDP/9] 00:50:14
                      Discard
10.1.1.195:CtrlWord:1:2:Local/96
                   *[L2CKT/7] 00:50:47
                    > via so-0/1/2.0, Push 100049
                      via so-0/1/3.0, Push 100049
10.1.1.195:CtrlWord:1:2:Remote/96
                   *[LDP/9] 00:50:14
                      Discard

show route tablempls

user@host> show route tablempls
mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 00:13:55, metric 1
                      Receive
1                  *[MPLS/0] 00:13:55, metric 1
                      Receive
2                  *[MPLS/0] 00:13:55, metric 1
                      Receive
1024               *[VPN/0] 00:04:18 
                      to table red.inet.0, Pop 

show route tablempls extensive

user@host> show route tablempls extensive
100000 (1 entry, 1 announced)
TSI:
KRT in-kernel 100000 /36 -> {so-1/0/0.0}
        *LDP    Preference:   9
                Next hop:  via so-1/0/0.0, selected
                Pop
                State: <Active Int>
                Age: 29:50      Metric: 1
                Task: LDP
                Announcement bits (1): 0-KRT
                AS path: I
                Prefixes bound to route: 10.0.0.194/32
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show route tablempls.0

user@host> show route tablempls.0
mpls.0: 18 destinations, 19 routes (18 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 11:39:56, metric 1
                      to table inet.0
0(S=0)             *[MPLS/0] 11:39:56, metric 1
                      to table mpls.0
1                  *[MPLS/0] 11:39:56, metric 1
                      Receive
2                  *[MPLS/0] 11:39:56, metric 1
                      to table inet6.0
2(S=0)             *[MPLS/0] 11:39:56, metric 1
                      to table mpls.0
13                 *[MPLS/0] 11:39:56, metric 1
                      Receive
303168             *[EVPN/7] 11:00:49, routing-instance pbbn10, route-type 
Ingress-MAC, ISID 0
                      to table pbbn10.evpn-mac.0
303184             *[EVPN/7] 11:00:53, routing-instance pbbn10, route-type 
Ingress-IM, ISID 1000
                      to table pbbn10.evpn-mac.0
                    [EVPN/7] 11:00:53, routing-instance pbbn10, route-type 
Ingress-IM, ISID 2000
                      to table pbbn10.evpn-mac.0
303264             *[EVPN/7] 11:00:53, remote-pe 100.100.100.2, routing-instance
 pbbn10, route-type Egress-IM, ISID 1000
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
303280             *[EVPN/7] 11:00:53, remote-pe 100.100.100.2, routing-instance
 pbbn10, route-type Egress-IM, ISID 2000
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
303328             *[EVPN/7] 11:00:49, remote-pe 100.100.100.2, routing-instance
 pbbn10, route-type Egress-MAC, ISID 0
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
303344             *[EVPN/7] 11:00:49, remote-pe 100.100.100.2, routing-instance
 pbbn10, route-type Egress-MAC, ISID 0
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
303360             *[EVPN/7] 11:00:47, routing-instance pbbn10, route-type 
Egress-MAC, ISID 0, BMAC 00:26:88:5f:67:b0
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
303376             *[EVPN/7] 11:00:47, routing-instance pbbn10, route-type 
Egress-MAC, ISID 0, BMAC 00:51:51:51:51:51
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
303392             *[EVPN/7] 11:00:35, remote-pe 100.100.100.3, routing-instance
 pbbn10, route-type Egress-MAC, ISID 0
                    > to 100.1.13.3 via ge-2/0/8.0, label-switched-path R0toR2
303408             *[EVPN/7] 11:00:35, remote-pe 100.100.100.3, routing-instance
 pbbn10, route-type Egress-MAC, ISID 0
                    > to 100.1.13.3 via ge-2/0/8.0, label-switched-path R0toR2
303424             *[EVPN/7] 11:00:33, routing-instance pbbn10, route-type 
Egress-MAC, ISID 0, BMAC a8:d0:e5:5b:01:c8
                    > to 100.1.13.3 via ge-2/0/8.0, label-switched-path R0toR2
303440             *[EVPN/7] 11:00:33, routing-instance pbbn10, route-type 
Egress-MAC, ISID 0, BMAC 00:52:52:52:52:52
                    > to 100.1.13.3 via ge-2/0/8.0, label-switched-path R0toR2
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show route tablempls.0 detail (PTX Series)

user@host> show route tablempls.0 detail
ge-0/0/2.600 (1 entry, 1 announced)
        *L2VPN  Preference: 7
                Next hop type: Indirect
                Address: 0x9438f34
                Next-hop reference count: 2
                Next hop type: Router, Next hop index: 567
                Next hop: 10.0.0.1 via ge-0/0/1.0, selected
                Label operation: Push 299808
                Label TTL action: prop-ttl
                Load balance label: Label 299808:None;
                Session Id: 0x1
                Protocol next hop: 10.255.255.1
                Label operation: Push 299872 Offset: 252
                Label TTL action: no-prop-ttl
                Load balance label: Label 299872:Flow label PUSH;
                Composite next hop: 0x9438ed8 570 INH Session ID: 0x2
                Indirect next hop: 0x9448208 262142 INH Session ID: 0x2
                State: <Active Int>
                Age: 21         Metric2: 1
                Validation State: unverified
                Task: Common L2 VC
                Announcement bits (2): 0-KRT 2-Common L2 VC
                AS path: I

show route tablempls.0 ccc ge-0/0/1.1004 detail

user@host>show route tablempls.0 ccc ge-0/0/1.1004 detail
mpls.0: 121 destinations, 121 routes (121 active, 0 holddown, 0 hidden)
ge-0/0/1.1004 (1 entry, 1 announced)
        *EVPN   Preference: 7
                Next hop type: List, Next hop index: 1048577
                Address: 0xdc14770
                Next-hop reference count: 3
                Next hop: ELNH Address 0xd011e30
                    Next hop type: Indirect, Next hop index: 0
                    Address: 0xd011e30
                    Next-hop reference count: 3
                    Protocol next hop: 100.100.100.1
                    Label operation: Push 301952
                    Composite next hop: 0xd011dc0 754 INH Session ID: 0x146
                    Indirect next hop: 0xb69a890 1048615 INH Session ID: 0x146
                        Next hop type: Router, Next hop index: 735
                        Address: 0xd00e530
                        Next-hop reference count: 23
                        Next hop: 100.46.1.2 via ge-0/0/5.0
                        Label-switched-path pe4_to_pe1
                        Label operation: Push 300320
                        Label TTL action: prop-ttl
                        Load balance label: Label 300320: None; 
                        Label element ptr: 0xd00e580
                        Label parent element ptr: 0x0
                        Label element references: 18
                        Label element child references: 16
                        Label element lsp id: 5
                Next hop: ELNH Address 0xd012070
                    Next hop type: Indirect, Next hop index: 0
                    Address: 0xd012070
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                    Next-hop reference count: 3
                    Protocol next hop: 100.100.100.2
                    Label operation: Push 301888
                    Composite next hop: 0xd012000 755 INH Session ID: 0x143
                    Indirect next hop: 0xb69a9a0 1048641 INH Session ID: 0x143
                        Next hop type: Router, Next hop index: 716
                        Address: 0xd00e710
                        Next-hop reference count: 23
                        Next hop: 100.46.1.2 via ge-0/0/5.0
                        Label-switched-path pe4_to_pe2
                        Label operation: Push 300304
                        Label TTL action: prop-ttl
                        Load balance label: Label 300304: None; 
                        Label element ptr: 0xd00e760
                        Label parent element ptr: 0x0
                        Label element references: 15
                        Label element child references: 13
                        Label element lsp id: 6
                Next hop: ELNH Address 0xd0121f0, selected
                    Next hop type: Indirect, Next hop index: 0
                    Address: 0xd0121f0
                    Next-hop reference count: 3
                    Protocol next hop: 100.100.100.3
                    Label operation: Push 301984
                    Composite next hop: 0xd012180 756 INH Session ID: 0x145
                    Indirect next hop: 0xb69aab0 1048642 INH Session ID: 0x145
                        Next hop type: Router, Next hop index: 801
                        Address: 0xd010ed0
                        Next-hop reference count: 32
                        Next hop: 100.46.1.2 via ge-0/0/5.0
                        Label-switched-path pe4_to_pe3
                        Label operation: Push 300336
                        Label TTL action: prop-ttl
                        Load balance label: Label 300336: None; 
                        Label element ptr: 0xd0108c0
                        Label parent element ptr: 0x0
                        Label element references: 22
                        Label element child references: 20
                        Label element lsp id: 7
                State: < Active Int >     
                Age: 2:06:50            
                Validation State: unverified 
                Task: evpn global task  
                Announcement bits (1): 1-KRT 
                AS path: I

show route tablempls.0 protocol evpn

user@host>show route tablempls.0 protocol evpn
mpls.0: 121 destinations, 121 routes (121 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

299872             *[EVPN/7] 02:30:58, routing-instance mhevpn, route-type 
Ingress-IM, vlan-id 10
                      to table mhevpn.evpn-mac.0
300016             *[EVPN/7] 02:30:38, routing-instance VS-1, route-type 
Ingress-IM, vlan-id 110
                      to table VS-1.evpn-mac.0
300032             *[EVPN/7] 02:30:38, routing-instance VS-1, route-type 
Ingress-IM, vlan-id 120
                      to table VS-1.evpn-mac.0
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300048             *[EVPN/7] 02:30:38, routing-instance VS-1, route-type 
Ingress-IM, vlan-id 130
                      to table VS-1.evpn-mac.0
300064             *[EVPN/7] 02:30:38, routing-instance VS-2, route-type 
Ingress-IM, vlan-id 210
                      to table VS-2.evpn-mac.0
300080             *[EVPN/7] 02:30:38, routing-instance VS-2, route-type 
Ingress-IM, vlan-id 220
                      to table VS-2.evpn-mac.0
300096             *[EVPN/7] 02:30:38, routing-instance VS-2, route-type 
Ingress-IM, vlan-id 230
                      to table VS-2.evpn-mac.0
300112             *[EVPN/7] 02:27:06, routing-instance mhevpn, route-type 
Egress-MAC, ESI 00:44:44:44:44:44:44:44:44:44
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
300128             *[EVPN/7] 02:29:22, routing-instance mhevpn, route-type 
Ingress-Aliasing
                      to table mhevpn.evpn-mac.0
300144             *[EVPN/7] 02:27:06, routing-instance VS-1, route-type 
Egress-MAC, ESI 00:44:44:44:44:44:44:44:44:44
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
300160             *[EVPN/7] 02:29:22, routing-instance VS-1, route-type 
Ingress-Aliasing
                      to table VS-1.evpn-mac.0
300176             *[EVPN/7] 02:27:07, routing-instance VS-2, route-type 
Egress-MAC, ESI 00:44:44:44:44:44:44:44:44:44
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
300192             *[EVPN/7] 02:29:22, routing-instance VS-2, route-type 
Ingress-Aliasing
                      to table VS-2.evpn-mac.0
300208             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-1, route-type Egress-IM, vlan-id 120
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300224             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 mhevpn, route-type Egress-IM, vlan-id 10
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300240             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-1, route-type Egress-IM, vlan-id 110
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300256             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-1, route-type Egress-IM, vlan-id 130
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300272             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-2, route-type Egress-IM, vlan-id 210
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300288             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-2, route-type Egress-IM, vlan-id 220
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300304             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-2, route-type Egress-IM, vlan-id 230
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300320             *[EVPN/7] 02:27:06, routing-instance VS-1, route-type 
Egress-MAC, ESI 00:11:11:11:11:11:11:11:11:11
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2

                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
300336             *[EVPN/7] 02:27:06, routing-instance VS-1, route-type 
Egress-MAC, ESI 00:33:33:33:33:33:33:33:33:33
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
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                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300368             *[EVPN/7] 02:27:07, routing-instance VS-2, route-type 
Egress-MAC, ESI 00:33:33:33:33:33:33:33:33:33
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300384             *[EVPN/7] 02:27:07, routing-instance VS-2, route-type 
Egress-MAC, ESI 00:11:11:11:11:11:11:11:11:11
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2

                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
300416             *[EVPN/7] 02:27:06, routing-instance mhevpn, route-type 
Egress-MAC, ESI 00:33:33:33:33:33:33:33:33:33
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300432             *[EVPN/7] 02:27:06, routing-instance mhevpn, route-type 
Egress-MAC, ESI 00:11:11:11:11:11:11:11:11:11
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
300480             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-1, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300496             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-2, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300560             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-1, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300592             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 VS-2, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
300608             *[EVPN/7] 02:29:23   
                    > via ge-0/0/1.1001, Pop      
300624             *[EVPN/7] 02:29:23   
                    > via ge-0/0/1.2001, Pop      
301232             *[EVPN/7] 02:29:17   
                    > via ge-0/0/1.1002, Pop      
301296             *[EVPN/7] 02:29:10   
                    > via ge-0/0/1.1003, Pop      
301312             *[EVPN/7] 02:27:06   
                    > via ae10.2003, Pop      
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301360             *[EVPN/7] 02:29:01   
                    > via ge-0/0/1.1004, Pop      
301408             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 vpws1004, route-type Egress, vlan-id 2004
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
301456             *[EVPN/7] 02:27:06   
                    > via ae10.1010, Pop      
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301552             *[EVPN/7] 02:27:07, routing-instance VS-1, route-type 
Egress-MAC, ESI 00:22:22:22:22:22:22:22:22:22
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301568             *[EVPN/7] 02:27:07, routing-instance VS-2, route-type 
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Egress-MAC, ESI 00:22:22:22:22:22:22:22:22:22
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301648             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 vpws1010, route-type Egress, vlan-id 2010
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
301664             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 mhevpn, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
301680             *[EVPN/7] 02:27:07, remote-pe 100.100.100.2, routing-instance
 mhevpn, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
301696             *[EVPN/7] 02:27:07, routing-instance mhevpn, route-type 
Egress-MAC, ESI 00:22:22:22:22:22:22:22:22:22
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301712             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-2, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301728             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-1, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301744             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-2, route-type Egress-IM, vlan-id 230
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301760             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 vpws1010, route-type Egress, vlan-id 2010
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301776             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 mhevpn, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301792             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-1, route-type Egress-IM, vlan-id 130
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301808             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 vpws1004, route-type Egress, vlan-id 2004
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301824             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 mhevpn, route-type Egress-IM, vlan-id 10
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301840             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 vpws1002, route-type Egress, vlan-id 2002
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301856             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 vpws1003, route-type Egress, vlan-id 2003
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301872             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 vpws1003, route-type Egress Protection, vlan-id 2003
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301888             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 vpws1010, route-type Egress Protection, vlan-id 1010
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301904             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-2, route-type Egress-IM, vlan-id 220
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301920             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-2, route-type Egress-IM, vlan-id 210
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
301936             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-IM, vlan-id 230
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301952             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-SH, vlan-id 230
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                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301968             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-IM, vlan-id 220
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
301984             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-SH, vlan-id 220
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302000             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-IM, vlan-id 210
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302016             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-SH, vlan-id 210
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302032             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-2, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302048             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-2, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302064             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302080             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-2, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302096             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-1, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302112             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-1, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302128             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302144             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302160             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-1, route-type Egress-IM, vlan-id 120
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302176             *[EVPN/7] 02:27:07, remote-pe 100.100.100.1, routing-instance
 VS-1, route-type Egress-IM, vlan-id 110
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302192             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-IM, vlan-id 130
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302208             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-SH, vlan-id 130
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302224             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-IM, vlan-id 120
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302240             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-SH, vlan-id 120
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302256             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-IM, vlan-id 110
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302272             *[EVPN/7] 02:27:07, remote-pe 100.100.100.3, routing-instance
 VS-1, route-type Egress-SH, vlan-id 110
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
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302288             *[EVPN/7] 02:27:06, remote-pe 100.100.100.1, routing-instance
 mhevpn, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302304             *[EVPN/7] 02:27:06, remote-pe 100.100.100.1, routing-instance
 mhevpn, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302320             *[EVPN/7] 02:27:06, remote-pe 100.100.100.3, routing-instance
 mhevpn, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302336             *[EVPN/7] 02:27:06, remote-pe 100.100.100.3, routing-instance
 mhevpn, route-type Egress-MAC
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302352             *[EVPN/7] 02:27:06, remote-pe 100.100.100.3, routing-instance
 vpws1004, route-type Egress, vlan-id 2004
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302368             *[EVPN/7] 02:27:06, remote-pe 100.100.100.3, routing-instance
 mhevpn, route-type Egress-IM, vlan-id 10
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302384             *[EVPN/7] 02:27:06, remote-pe 100.100.100.3, routing-instance
 mhevpn, route-type Egress-SH, vlan-id 10
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302400             *[EVPN/7] 02:26:21   
                    > via ge-0/0/1.3001, Pop      
302432             *[EVPN/7] 02:26:21, remote-pe 100.100.100.3, routing-instance
 vpws3001, route-type Egress, vlan-id 40000
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302448             *[EVPN/7] 02:26:21, remote-pe 100.100.100.1, routing-instance
 vpws3001, route-type Egress, vlan-id 40000
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302464             *[EVPN/7] 02:26:20, remote-pe 100.100.100.2, routing-instance
 vpws3001, route-type Egress, vlan-id 40000
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
302480             *[EVPN/7] 02:26:14   
                    > via ge-0/0/1.3016, Pop      
302512             *[EVPN/7] 02:26:14, remote-pe 100.100.100.1, routing-instance
 vpws3016, route-type Egress, vlan-id 40016
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302528             *[EVPN/7] 02:26:14, remote-pe 100.100.100.2, routing-instance
 vpws3016, route-type Egress, vlan-id 40016
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
302560             *[EVPN/7] 02:26:06   
                    > via ae10.3011, Pop      
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302592             *[EVPN/7] 02:26:07, remote-pe 100.100.100.1, routing-instance
 vpws3011, route-type Egress, vlan-id 401100
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
302608             *[EVPN/7] 02:26:07, remote-pe 100.100.100.2, routing-instance
 vpws3011, route-type Egress, vlan-id 401100
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
302624             *[EVPN/7] 02:26:07, remote-pe 100.100.100.3, routing-instance
 vpws3011, route-type Egress Protection, vlan-id 301100
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302656             *[EVPN/7] 02:25:59   
                    > via ae10.3006, Pop      
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302688             *[EVPN/7] 02:26:00, remote-pe 100.100.100.2, routing-instance
 vpws3006, route-type Egress, vlan-id 400600
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2
302704             *[EVPN/7] 02:26:00, remote-pe 100.100.100.1, routing-instance
 vpws3006, route-type Egress, vlan-id 400600
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
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302720             *[EVPN/7] 02:25:59, remote-pe 100.100.100.3, routing-instance
 vpws3006, route-type Egress, vlan-id 400600
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
302736             *[EVPN/7] 02:25:59, remote-pe 100.100.100.3, routing-instance
 vpws3006, route-type Egress Protection, vlan-id 300600
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
ge-0/0/1.1001      *[EVPN/7] 02:29:23   
                    > via ge-0/0/1.2001 
ge-0/0/1.2001      *[EVPN/7] 02:29:23   
                    > via ge-0/0/1.1001 
ge-0/0/1.1002      *[EVPN/7] 02:27:06   
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
ae10.2003          *[EVPN/7] 02:29:10   
                    > via ge-0/0/1.1003 
ge-0/0/1.1003      *[EVPN/7] 02:27:06   
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3

                    > via ae10.2003     
ge-0/0/1.1004      *[EVPN/7] 02:27:06   
                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2

                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
ae10.1010          *[EVPN/7] 02:27:06   
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
ge-0/0/1.3001      *[EVPN/7] 02:26:20   
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3
ge-0/0/1.3016      *[EVPN/7] 02:26:13   
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
ae10.3011          *[EVPN/7] 02:26:06   
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1
ae10.3006          *[EVPN/7] 02:25:59   
                    > to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe1

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe2

                      to 100.46.1.2 via ge-0/0/5.0, label-switched-path pe4_to_pe3

show route tablempls.0 protocol ospf

user@host> show route tablempls.0 protocol ospf
mpls.0: 29 destinations, 29 routes (29 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

299952             *[L-OSPF/10] 23:59:42, metric 0
                    > to 10.0.10.70 via lt-1/2/0.14, Pop      
                      to 10.0.6.60 via lt-1/2/0.12, Swap 800070, Push 800030(top)
299952(S=0)        *[L-OSPF/10] 23:59:42, metric 0
                    > to 10.0.10.70 via lt-1/2/0.14, Pop      
                      to 10.0.6.60 via lt-1/2/0.12, Swap 800070, Push 800030(top)
299968             *[L-OSPF/10] 23:59:48, metric 0
                    > to 10.0.6.60 via lt-1/2/0.12, Pop
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show route tablempls.0 extensive (PTX Series)

user@host> show route tablempls.0 extensive
ge-0/0/2.600 (1 entry, 1 announced)
TSI:
KRT in-kernel ge-0/0/2.600.0      /32 -> {composite(570)}
        *L2VPN  Preference: 7
                Next hop type: Indirect
                Address: 0x9438f34
                Next-hop reference count: 2
                Next hop type: Router, Next hop index: 567
                Next hop: 10.0.0.1 via ge-0/0/1.0, selected
                Label operation: Push 299808
                Label TTL action: prop-ttl
                Load balance label: Label 299808:None;
                Session Id: 0x1
                Protocol next hop: 10.255.255.1
                Label operation: Push 299872 Offset: 252
                Label TTL action: no-prop-ttl
                Load balance label: Label 299872:Flow label PUSH;
                Composite next hop: 0x9438ed8 570 INH Session ID: 0x2
                Indirect next hop: 0x9448208 262142 INH Session ID: 0x2
                State: <Active Int>
                Age: 47         Metric2: 1
                Validation State: unverified
                Task: Common L2 VC
                Announcement bits (2): 0-KRT 2-Common L2 VC
                AS path: I
                Composite next hops: 1
                        Protocol next hop: 10.255.255.1 Metric: 1
                        Label operation: Push 299872 Offset: 252
                        Label TTL action: no-prop-ttl
                        Load balance label: Label 299872:Flow label PUSH;
                        Composite next hop: 0x9438ed8 570 INH Session ID: 0x2
                        Indirect next hop: 0x9448208 262142 INH Session ID: 0x2
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.0.0.1 via ge-0/0/1.0
                                Session Id: 0x1
                        10.255.255.1/32 Originating RIB: inet.3
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 10.0.0.1 via ge-0/0/1.0

show route tablempls.0 (RSVP Route—Transit LSP)

user@host> show route tablempls.0

mpls.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 00:37:31, metric 1
                      Receive
1                  *[MPLS/0] 00:37:31, metric 1
                      Receive
2                  *[MPLS/0] 00:37:31, metric 1
                      Receive
13                 *[MPLS/0] 00:37:31, metric 1
                      Receive
300352             *[RSVP/7/1] 00:08:00, metric 1
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                    > to 10.64.0.106 via ge-1/0/1.0, label-switched-path lsp1_p2p
300352(S=0)        *[RSVP/7/1] 00:08:00, metric 1
                    > to 10.64.0.106 via ge-1/0/1.0, label-switched-path lsp1_p2p
300384             *[RSVP/7/2] 00:05:20, metric 1
                    > to 10.64.1.106 via ge-1/0/0.0, Pop      
300384(S=0)        *[RSVP/7/2] 00:05:20, metric 1
                    > to 10.64.1.106 via ge-1/0/0.0, Pop

show route table vpls_1 detail

user@host> show route table vpls_1 detail
vpls_1.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

172.16.1.11:1000:1:1/96 (1 entry, 1 announced)
*L2VPN Preference: 170/-1
Receive table: vpls_1.l2vpn.0
Next-hop reference count: 2
State: <Active Int Ext>
Age: 4:29:47 Metric2: 1
Task: vpls_1-l2vpn
Announcement bits (1): 1-BGP.0.0.0.0+179
AS path: I
Communities: Layer2-info: encaps:VPLS, control flags:Site-Down
Label-base: 800000, range: 8, status-vector: 0xFF

show route table vpn-a

user@host> show route table vpn-a
vpn-a.l2vpn.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

+ = Active Route, - = Last Active, * = Both
192.168.16.1:1:1:1/96
                   *[VPN/7] 05:48:27
                     Discard
192.168.24.1:1:2:1/96
                   *[BGP/170] 00:02:53, localpref 100, from 192.168.24.1
                      AS path: I
                    > to 10.0.16.2 via fe-0/0/1.0, label-switched-path am
192.168.24.1:1:3:1/96
                   *[BGP/170] 00:02:53, localpref 100, from 192.168.24.1
                      AS path: I
                    > to 10.0.16.2 via fe-0/0/1.0, label-switched-path am

show route table vpn-a.mdt.0

user@host> show route table vpn-a.mdt.0
vpn-a.mdt.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1:0:10.255.14.216:232.1.1.1/144               
                   *[MVPN/70] 01:23:05, metric2 1
                      Indirect
1:1:1:10.255.14.218:232.1.1.1/144               
                   *[BGP/170] 00:57:49, localpref 100, from 10.255.14.218
                      AS path: I
                    > via so-0/0/0.0, label-switched-path r0e-to-r1
1:1:2:10.255.14.217:232.1.1.1/144               
                   *[BGP/170] 00:57:49, localpref 100, from 10.255.14.217
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                      AS path: I
> via so-0/0/1.0, label-switched-path r0-to-r2

show route table VPN-A detail

user@host> show route table VPN-A detail
VPN-AB.inet.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)
10.255.179.9/32 (1 entry, 1 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 10.255.179.13:200
                Next hop type: Indirect
                Next-hop reference count: 5
                Source: 10.255.179.13
                Next hop type: Router, Next hop index: 732
                Next hop: 10.39.1.14 via fe-0/3/0.0, selected
                Label operation: Push 299824, Push 299824(top)
                Protocol next hop: 10.255.179.13
                Push 299824
                Indirect next hop: 8f275a0 1048574
                State: (Secondary Active Int Ext)
                Local AS: 1 Peer AS: 1
                Age: 3:41:06 Metric: 1 Metric2: 1 
                Task: BGP_1.10.255.179.13+64309
                Announcement bits (2): 0-KRT 1-BGP RT Background 
                AS path: I
                Communities: target:1:200 rte-type:0.0.0.0:1:0
                Import Accepted
                VPN Label: 299824 TTL Action: vrf-ttl-propagate
                Localpref: 100
                Router ID: 10.255.179.13
                Primary Routing Table bgp.l3vpn.0

show route table VPN-AB.inet.0

user@host> show route table VPN-AB.inet.0
      VPN-AB.inet.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden) 
      + = Active Route, - = Last Active, * = Both 

      10.39.1.0/30       *[OSPF/10] 00:07:24, metric 1 
                          > via so-7/3/1.0 
      10.39.1.4/30       *[Direct/0] 00:08:42 
                          > via so-5/1/0.0 
      10.39.1.6/32       *[Local/0] 00:08:46 
                           Local 
      10.255.71.16/32    *[Static/5] 00:07:24 
                          > via so-2/0/0.0 
      10.255.71.17/32    *[BGP/170] 00:07:24, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100020, Push 100011(top) 
      10.255.71.18/32    *[BGP/170] 00:07:24, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100021, Push 100011(top) 
      10.255.245.245/32  *[BGP/170] 00:08:35, localpref 100 
                            AS path: 2 I 
                          > to 10.39.1.5 via so-5/1/0.0 
      10.255.245.246/32  *[OSPF/10] 00:07:24, metric 1 
                          > via so-7/3/1.0 
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show route table VPN_blue.mvpn-inet6.0

user@host> show route table VPN_blue.mvpn-inet6.0
vpn_blue.mvpn-inet6.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:10.255.2.202:65536:10.255.2.202/432
                   *[BGP/170] 00:02:37, localpref 100, from 10.255.2.202
                      AS path: I
                    > via so-0/1/3.0
1:10.255.2.203:65536:10.255.2.203/432
                   *[BGP/170] 00:02:37, localpref 100, from 10.255.2.203
                      AS path: I
                    > via so-0/1/0.0
1:10.255.2.204:65536:10.255.2.204/432
                   *[MVPN/70] 00:57:23, metric2 1
                      Indirect
5:10.255.2.202:65536:128:::192.168.90.2:128:ffff::1/432
                   *[BGP/170] 00:02:37, localpref 100, from 10.255.2.202
                      AS path: I
                    > via so-0/1/3.0
6:10.255.2.203:65536:64500:128:::10.12.53.12:128:ffff::1/432
                   *[PIM/105] 00:02:37
                      Multicast (IPv6)
7:10.255.2.202:65536:64500:128:::192.168.90.2:128:ffff::1/432
                   *[MVPN/70] 00:02:37, metric2 1
                      Indirect

show route table vrf1.mvpn.0 extensive

user@host> show route table vrf1.mvpn.0 extensive
1:10.255.50.77:1:10.255.50.77/240 (1 entry, 1 announced)
        *MVPN   Preference: 70
                PMSI: Flags 0x0: Label 0: RSVP-TE: 
Session_13[10.255.50.77:0:25624:10.255.50.77]
                Next hop type: Indirect
                Address: 0xbb2c944
                Next-hop reference count: 360
                Protocol next hop: 10.255.50.77
                Indirect next hop: 0x0 - INH Session ID: 0x0
                State: <Active Int Ext>
                Age: 53:03      Metric2: 1
                Validation State: unverified
                Task: mvpn global task
                Announcement bits (3): 0-PIM.vrf1 1-mvpn global task 2-rt-export

                AS path: I

show route table inetflow detail

user@host> show route table inetflow detail
inetflow.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
10.12.44.1,*/48 (1 entry, 1 announced) 
        *BGP    Preference: 170/-101
                Next-hop reference count: 2
                State: <Active Ext>
                Local AS: 64502 Peer AS: 64500
                Age: 4 
                Task: BGP_64500.10.12.99.5+3792
                Announcement bits (1): 0-Flow 
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                AS path: 64500 I
                Communities: traffic-rate:0:0
                Validation state: Accept, Originator: 10.12.99.5
                Via: 10.12.44.0/24, Active
                Localpref: 100
                Router ID: 10.255.71.161

10.12.56.1,*/48 (1 entry, 1 announced)  
        *Flow   Preference: 5
                Next-hop reference count: 2
                State: <Active>
                Local AS: 64502 
                Age: 6:30 
                Task: RT Flow
                Announcement bits (2): 0-Flow 1-BGP.0.0.0.0+179 
                AS path: I
                Communities: 1:1

user@host> show route table green.l2vpn.0 (VPLS Multihoming with FEC 129)
green.l2vpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.1.1.2:100:10.1.1.2/96 AD             
                   *[VPLS/170] 1d 03:11:03, metric2 1
                         Indirect
10.1.1.4:100:10.1.1.4/96 AD             
                   *[BGP/170] 1d 03:11:02, localpref 100, from 10.1.1.4
                      AS path: I, validation-state: unverified
                    >    via ge-1/2/1.5
10.1.1.2:100:1:0/96 MH             
                   *[VPLS/170] 1d 03:11:03, metric2 1
                         Indirect
10.1.1.4:100:1:0/96 MH             
                   *[BGP/170] 1d 03:11:02, localpref 100, from 10.1.1.4
                      AS path: I, validation-state: unverified
                    >    via ge-1/2/1.5
10.1.1.4:NoCtrlWord:5:100:100:10.1.1.2:10.1.1.4/176               
                   *[VPLS/7] 1d 03:11:02, metric2 1
                    >    via ge-1/2/1.5
10.1.1.4:NoCtrlWord:5:100:100:10.1.1.4:10.1.1.2/176               
                   *[LDP/9] 1d 03:11:02
                         Discard

user@host> show route table red extensive
red.inet.0: 364481 destinations, 714087 routes (364480 active, 48448 holddown, 1
 hidden)
10.0.0.0/32 (3 entries, 1 announced)
        State: <OnList CalcForwarding>
TSI:
KRT in-kernel 10.0.0.0/32 -> {composite(1048575)} Page 0 idx 1 Type 1 val 0x934342c

    Nexthop: Self
    AS path: [2] I
    Communities: target:2:1
Path 10.0.0.0 from 10.3.0.0 Vector len 4.  Val: 1
        @BGP    Preference: 170/-1
                Route Distinguisher: 2:1
                Next hop type: Indirect
                Address: 0x258059e4
                Next-hop reference count: 2
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                Source: 2.2.0.0
                Next hop type: Router
                Next hop: 10.1.1.1 via ge-1/1/9.0, selected
                Label operation: Push 707633
                Label TTL action: prop-ttl
                Session Id: 0x17d8
                Protocol next hop: 10.2.0.0
                Push 16
                Composite next hop: 0x25805988 - INH Session ID: 0x193c
                Indirect next hop: 0x23eea900 - INH Session ID: 0x193c
                State: <Secondary Active Int Ext ProtectionPath ProtectionCand>
                Local AS:     2 Peer AS:     2
                Age: 23         Metric2: 35 
                Validation State: unverified 
                Task: BGP_172.16.2.0.0+34549
                AS path: I
                Communities: target:2:1
                Import Accepted
                VPN Label: 16
                Localpref: 0
                Router ID: 10.2.0.0
                Primary Routing Table bgp.l3vpn.0
                Composite next hops: 1
                        Protocol next hop: 10.2.0.0 Metric: 35
                        Push 16
                        Composite next hop: 0x25805988 - INH Session ID: 0x193c
                        Indirect next hop: 0x23eea900 - INH Session ID: 0x193c
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.1.1.1 via ge-1/1/9.0
                                Session Id: 0x17d8
                        2.2.0.0/32 Originating RIB: inet.3
                          Metric: 35                      Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 10.1.1.1 via ge-1/1/9.0
         BGP    Preference: 170/-1
                Route Distinguisher: 2:1
                Next hop type: Indirect
                Address: 0x9347028
                Next-hop reference count: 3
                Source: 10.3.0.0
                Next hop type: Router, Next hop index: 702
                Next hop: 10.1.4.2 via ge-1/0/0.0, selected
                Label operation: Push 634278
                Label TTL action: prop-ttl
                Session Id: 0x17d9
                Protocol next hop: 10.3.0.0
                Push 16
                Composite next hop: 0x93463a0 1048575 INH Session ID: 0x17da
                Indirect next hop: 0x91e8800 1048574 INH Session ID: 0x17da
                State: <Secondary NotBest Int Ext ProtectionPath ProtectionCand>

                Inactive reason: Not Best in its group - IGP metric
                Local AS:     2 Peer AS:     2
                Age: 3:34       Metric2: 70 
                Validation State: unverified 
                Task: BGP_172.16.3.0.0+32805
                Announcement bits (2): 0-KRT 1-BGP_RT_Background 
                AS path: I
                Communities: target:2:1
                Import Accepted
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                VPN Label: 16
                Localpref: 0
                Router ID: 10.3.0.0
                Primary Routing Table bgp.l3vpn.0
                Composite next hops: 1
                        Protocol next hop: 10.3.0.0 Metric: 70
                        Push 16
                        Composite next hop: 0x93463a0 1048575 INH Session ID: 
0x17da
                        Indirect next hop: 0x91e8800 1048574 INH Session ID: 
0x17da
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.1.4.2 via ge-1/0/0.0
                                Session Id: 0x17d9
                        10.3.0.0/32 Originating RIB: inet.3
                          Metric: 70                      Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 10.1.4.2 via ge-1/0/0.0
        #Multipath Preference: 255
                Next hop type: Indirect
                Address: 0x24afca30
                Next-hop reference count: 1
                Next hop type: Router
                Next hop: 10.1.1.1 via ge-1/1/9.0, selected
                Label operation: Push 707633
                Label TTL action: prop-ttl
                Session Id: 0x17d8
                Next hop type: Router, Next hop index: 702
                Next hop: 10.1.4.2 via ge-1/0/0.0
                Label operation: Push 634278
                Label TTL action: prop-ttl
                Session Id: 0x17d9
                Protocol next hop: 10.2.0.0
                Push 16
                Composite next hop: 0x25805988 - INH Session ID: 0x193c
                Indirect next hop: 0x23eea900 - INH Session ID: 0x193c Weight 0x1

                Protocol next hop: 10.3.0.0
                Push 16
                Composite next hop: 0x93463a0 1048575 INH Session ID: 0x17da
                Indirect next hop: 0x91e8800 1048574 INH Session ID: 0x17da Weight
 0x4000   
                State: <ForwardingOnly Int Ext>
                Inactive reason: Forwarding use only
                Age: 23         Metric2: 35 
                Validation State: unverified 
                Task: RT
                AS path: I
                Communities: target:2:1

show route table bgp.evpn.0 extensive |no-more (EVPN)

show route table bgp.evpn.0 extensive | no-more
bgp.evpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
2:1000:10::100::00:aa:aa:aa:aa:aa/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
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                Source: 10.2.3.4
                Protocol next hop: 10.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS: 17  Peer AS:17  Age:21:12  Metric2:1  Validation State:
 unverified 
                Task: BGP_17.1.2.3.4+50756
                AS path: I
                Communities: target:1111:8388708 encapsulation0:0:0:0:3
                Import Accepted
                Route Label: 100
                ESI: 00:00:00:00:00:00:00:00:00:00
                Localpref: 100
                Router ID: 10.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 10.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        1.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

2:1000:10::200::00:bb:bb:bb:bb:bb/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 10.2.3.4
                Protocol next hop: 10.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS:17  Peer AS:17  Age:19:43  Metric2:1  Validation 
State:unverified
                Task: BGP_17.1.2.3.4+50756
                AS path: I
                Communities: target:2222:22 encapsulation0:0:0:0:3
                Import Accepted
                Route Label: 200
                ESI: 00:00:00:00:00:00:00:00:00:00
                Localpref: 100
                Router ID: 10.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 10.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        10.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

2:1000:10::300::00:cc:cc:cc:cc:cc/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
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                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 10.2.3.4
                Protocol next hop: 10.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS:17  Peer AS:17  Age:17:21  Metric2:1  Validation State:
 unverified  Task: BGP 17,1,2,3,4+50756
          AS path: I
                Communities: target:3333:33 encapsulation0:0:0:0:3
                Import Accepted
                Route Label: 300
                ESI: 00:00:00:00:00:00:00:00:00:00
                Localpref: 100
                Router ID: 10.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 10.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        10.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

3:1000:10::100::1.2.3.4/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                PMSI: Flags 0x0: Label 100: Type INGRESS-REPLICATION 1.2.3.4
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 10.2.3.4
                Protocol next hop: 10.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS:17  Peer AS:17 Age:37:01  Metric2:1  Validation State:
 unverified  Task: BGP 17.1.2.3.4+50756
                AS path: I
                Communities: target:1111:8388708 encapsulation0:0:0:0:3
                Import Accepted
                Localpref: 100
                Router ID: 10.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 10.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        10.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

3:1000:10::200::1.2.3.4/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
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                PMSI: Flags 0x0: Label 200: Type INGRESS-REPLICATION 1.2.3.4
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 10.2.3.4
                Protocol next hop: 10.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS: 17 Peer AS: 17   Age:35:22  Metric2:1  Validation 
State:unverified  Task: BGP 17.1.2.3.4+50756
           AS path:I  Communities: target:2222:22 encapsulation):0:0:0:0:3

Import Accepted
                Localpref: 100
                Router ID: 10.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 10.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        10.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

3:1000:10::300::1.2.3.4/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                PMSI: Flags 0x0: Label 300: Type INGRESS-REPLICATION 1.2.3.4
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 10.2.3.4
                Protocol next hop: 10.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS: 17 Peer AS:  17  Age 35:22 Metric2:1  Validation State:
 unverified   Task: BGP 17.1.2.3.4+5075
          6  AS path: I   Communities: target:3333:33  encapsulation0:0:0:0:3   
Import Accepted   Localpref:100                   
          Router ID: 10.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 10.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        10.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0
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show route terse

List of Syntax Syntax on page 823

Syntax (EX Series Switches) on page 823

Syntax show route terse
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route terse

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Display a high-level summary of the routes in the routing table.

NOTE: For BGP routes, the show route terse command displays the local

preference attribute andMED instead of themetric1 andmetric2 values. This
is mostly due to historical reasons.

To display themetric1 andmetric2 value of a BGP route, use the show route

extensive command.

Options none—Display a high-level summary of the routes in the routing table.

logical-system (all | logical-system-name)—(Optional) Perform this operation on all

logical systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show route terse on page 825

Output Fields Table 45 on page 823 describes the output fields for the show route terse command.

Output fields are listed in the approximate order in which they appear.

Table 45: show route terse Output Fields

Field DescriptionField Name

Name of the routing table (for example, inet.0).routing-table-name

Number of destinations for which there are routes in the routing table.number destinations
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Table 45: show route terse Output Fields (continued)

Field DescriptionField Name

Number of routes in the routing table and total number of routes in the following states:

• active (routes that are active)

• holddown (routes that are in the pending state before being declared inactive)

• hidden (routes that are not used because of a routing policy)

number routes

Key for the state of the route:

• +—A plus sign indicates the active route, which is the route installed from the routing table into the
forwarding table.

• -—A hyphen indicates the last active route.

• *—Anasterisk indicates that the route is both the active and the last active route. An asterisk before
a to line indicates the best subpath to the route.

route key

Active route. An asterisk (*) indicates this is the active route.A

Validation status of the route:

• ?—Not evaluated. Indicates that the route was not learned through BGP.

• I—Invalid. Indicates that theprefix is found, but either the correspondingAS received from theEBGP
peer is not the AS that appears in the database, or the prefix length in the BGP update message is
longer than themaximum length permitted in the database.

• N—Unknown. Indicates that the prefix is not among the prefixes or prefix ranges in the database.

• V—Valid. Indicates that the prefix and autonomous system pair are found in the database.

V

Destination of the route.Destination

Protocol through which the route was learned:

• A—Aggregate

• B—BGP

• C—CCC

• D—Direct

• G—GMPLS

• I—IS-IS

• L—L2CKT, L2VPN, LDP, Local

• K—Kernel

• M—MPLS, MSDP

• O—OSPF

• P—PIM

• R—RIP, RIPng

• S—Static

• T—Tunnel

P

Preference value of the route. In every routing metric except for the BGP LocalPref attribute, a lesser
value is preferred. In order to use common comparison routines, Junos OS stores the 1's complement
of the LocalPref value in the Preference2 field. For example, if the LocalPref value for Route 1 is 100,
the Preference2 value is -101. If the LocalPref value for Route 2 is 155, the Preference2 value is -156.
Route 2 is preferred because it has a higher LocalPref value and a lower Preference2 value.

Prf
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Table 45: show route terse Output Fields (continued)

Field DescriptionField Name

First metric value in the route. For routes learned from BGP, this is the MEDmetric.Metric 1

Secondmetric value in the route. For routes learned from BGP, this is the IGPmetric.Metric 2

Next hop to the destination. An angle bracket (>) indicates that the route is the selected route.Next hop

AS path through which the route was learned. The letters at the end of the AS path indicate the path
origin, providing an indication of the state of the route at the point at which the AS path originated:

• I—IGP.

• E—EGP.

• ?—Incomplete; typically, the AS path was aggregated.

AS path

Sample Output

show route terse

user@host> show route terse
inet.0: 10 destinations, 12 routes (10 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

A V Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* ? 172.16.1.1/32         O  10          1            >10.0.0.2
  ?                    B 170        100                             I
  unverified                                       >10.0.0.2
* ? 172.16.1.1/32         D   0                       >lo0.2       
* V 2.2.0.2/32         B 170        110                             200 I
  valid                                            >10.0.0.2
* ? 10.0.0.0/30        D   0                       >lt-1/2/0.1  
  ?                    B 170        100                             I
  unverified                                       >10.0.0.2
* ? 10.0.0.1/32        L   0                        Local
* ? 10.0.0.4/30        B 170        100                             I
  unverified                                       >10.0.0.2
* ? 10.0.0.8/30        B 170        100                             I
  unverified                                       >10.0.0.2
* I 172.16.1.1/32      B 170         90                             200 I
  invalid                                          >10.0.0.2
* N 192.168.2.3/32     B 170        100                             200 I
  unknown                                          >10.0.0.2
* ? 172.16.233.5/32       O  10          1             MultiRecv
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show security keychain

Syntax show security keychain
<brief | detail>

Release Information Command introduced in Junos OS Release 11.2.

Statement introduced in Junos OS Release 12.3X50 for the QFX Series.

Description Display information about authentication keychains configured for the Border Gateway

Protocol (BGP), theLabelDistributionProtocol (LDP) routingprotocols, theBidirectional

Forwarding Detection (BFD) protocol, and the Intermediate System-to-Intermediate

System (IS-IS) protocol.

Options none—Display information about authentication keychains.

brief | detail—(Optional) Display the specified level of output.

Required Privilege
Level

view

List of Sample Output show security keychain brief on page 828
show security keychain detail on page 828

Output Fields Table 12onpage570describes theoutput fields for the showsecuritykeychaincommand.

Output fields are listed in the approximate order in which they appear.

Table 46: show security keychain Output Fields

Level of OutputField DescriptionField Name

All levelsThe name of the keychain in operation.keychain

All levelsNumber of routing protocols packets sent with the active key.Active-ID Send

All levelsNumber of routing protocols packets received with the active key.Active-ID Receive

All levelsNumber of routing protocols packets sent with the next key.Next-ID Send

All levelsNumber of routing protocols packets received with the next key.Next-ID Receive

All levelsAmount of time until the current key will be replaced with the next key
in the keychain.

Transition

All levelsConfigured clock-skew tolerance, in seconds, for accepting keys for a
key chain.

Tolerance

detailIdentification number configured for the current key.Id

detailAuthentication algorithm configured for the current key.Algorithm
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Table 46: show security keychain Output Fields (continued)

Level of OutputField DescriptionField Name

detailState of the current key.

The value can be:

• receive

• send

• send-receive

For the active key, the State can be send-receive, send, or receive. For
keys that have a future start time, the State is inactive. Compare the
State field to theMode field.

State

detailFor IS-IS only, the option determines how Junos OS encodes the
message authentication code in routing protocol packets.

The values can be:

• basic—Based on RFC 5304.

• isis-enhanced—Based on RFC 5310.

Thedefault value isbasic.Whenyouconfigure the isis-enhancedoption,
Junos OS sends RFC 5310-encoded routing protocol packets and
accepts both RFC 5304-encoded and RFC 5310-encoded routing
protocol packets that are received from other devices.

When you configure basic (or do not include the options statement in
thekeyconfiguration) JunosOSsendsand receivesRFC5304-encoded
routing protocols packets, and drops 5310-encoded routing protocol
packets that are received from other devices.

Because this setting is for IS-IS only, the TCP and the BFD protocol
ignore the encoding option configured in the key.

Option

detailTime that the current key became active.Start-time

detailMode of each key (Informational only.)

The value can be

• receive

• send

• send-receive

Themode of the key is based on the configuration. Suppose you
configure two keys, one with a start-time of today and the other with
a start-time of next week. For both keys, theMode can be send-receive,
send, or receive, regardless of the configured start-time. Compare the
Mode field to the State field.

Mode
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Sample Output

show security keychain brief

user@host> show security keychain brief
keychain                 Active-ID       Next-ID       Transition  Tolerance
                       Send  Receive   Send  Receive 
 hakr                    3     3        1     1        1d 23:58    3600    

show security keychain detail

user@host> show security keychain detail
keychain                 Active-ID       Next-ID       Transition  Tolerance
                       Send  Receive   Send  Receive 
 hakr                    3     3        1     1        1d 23:58    3600    
  Id 3, Algorithm hmac-md5, State send-receive, Option basic
  Start-time Wed Aug 11 16:28:00 2010, Mode send-receive
  Id 1, Algorithm hmac-md5, State inactive, Option basic
  Start-time Fri Aug 20 11:30:57 2010, Mode send-receive  
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test policy

Syntax test policy policy-name prefix

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Description Test a policy configuration to determinewhich prefixesmatch routes in the routing table.

NOTE: If youareusing the testpolicycommandona logical system, youmust

first set theCLI to the logical systemcontext. For example, if youwant to test
a routing policy that is configured on logical system R2, first run the set cli

logical-systemR2 command.

Options policy-name—Name of a policy.

prefix—Destination prefix to match.

Additional Information All prefixes in the default unicast routing table (inet.0) that match prefixes that are the

sameasor longer than the specific prefix areprocessedby the fromclause in the specified

policy. All prefixes accepted by the policy are displayed. The test policy command

evaluates a policy differently from the BGP import process. When testing a policy that

contains an interfacematch condition in the from clause, the test policy command uses

the match condition. In contrast, BGP does not use the interfacematch condition when

evaluating the policy against routes learned from internal BGP (IBGP) or external BGP

(EGBP)multihop peers.

When testing a policy, you can see the length of time (in microseconds) required to

evaluate the policy and the number of times it has been executed by running the show

policy policy-name statistics command.

Required Privilege
Level

view

Related
Documentation

Understanding Routing Policy Tests•

• Example: Testing a Routing Policy with Complex Regular Expressions

• show policy on page 634

List of Sample Output test policy on page 830
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Output Fields For information about output fields, see the output field tables for the show route
command, the show route detail command, the show route extensive command, or
the show route terse command.

Sample Output

test policy

user@host> test policy test-statics 172.16.0.1/8
inet.0: 44 destinations, 44 routes (44 active, 0 holddown, 0 hidden)
Prefixes passing policy:

172.16.3.0/8          *[BGP/170] 16:22:46, localpref 100, from 10.255.255.41
                   AS Path: 50888 I
                    > to 10.11.4.32 via en0.2, label-switched-path l2
172.16.3.1/32         *[IS-IS/18] 2d 00:21:46, metric 0, tag 2
                    > to 10.0.4.7 via fxp0.0
172.16.3.2/32         *[IS-IS/18] 2d 00:21:46, metric 0, tag 2
                    > to 10.0.4.7 via fxp0.0
172.16.3.3/32         *[IS-IS/18] 2d 00:21:46, metric 0, tag 2
                    > to 10.0.4.7 via fxp0.0
172.16.3.4/32         *[IS-IS/18] 2d 00:21:46, metric 0, tag 2
                    > to 10.0.4.7 via fxp0.0
Policy test-statics: 5 prefixes accepted, 0 prefixes rejected
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traceroute clns

Syntax traceroute clns <host>
routing-instance <name>
source <source-address>
ttl <value>
wait <seconds>

Release Information Command introduced in Junos OS Release 8.0

Description Trace the route belonging to Connectionless Network Service (CLNS).

Options host—IP address or name of remote host.

routing-instance name—Name of the routing instance for a traceroute attempt.

source source address—Source address to be used in outgoing packets.

ttl value—CLNPmaximum time-to-live value. The range of values is 1 through 255.

wait seconds—Number of seconds towait for a response. The range of values is 1 second
through 1 day.

Required Privilege
Level

network

List of Sample Output traceroute clns on page 831

Output Fields Table47onpage831describes theoutput fields for the tracerouteclnscommand.Output

fields are listed in the approximate order in which they appear.

Table 47: Traceroute clns Output Fields

Field DescriptionField Name

Source address used in outgoing packets.source

IP address of the receiver.traceroute to

Maximum number of hops allowed.hopsmax

Size of packets being sent.byte packets

Sample Output

traceroute clns

user@host>traceroute clns <ISO address of the destination> source <ISO address of the source>
traceroute clns 49.0005.80ff.f800.0000.0108.0001.0102.5522.4145.00 source 
47.0005.80ff.f800.0000.0108.0001.0102.5522.4143.00
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clnstraceroute to 49.0005.80ff.f800.0000.0108.0001.0102.5522.4145.00  from 
47.0005.80ff.f800.0000.0108.0001.0102.5522.4143.00, 30 hops max, 17 byte packets

 1  47.0005.80ff.f800.0000.0108.0001.0010.0010.0010.00  7.080 ms  5.579 ms  5.882
 ms
 2  * * *
 3  * * *
 4  * * *
 5  49.0005.80ff.f800.0000.0108.0001.0102.5522.4145.00  11.325 ms  7.704 ms  5.261
 ms
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