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« Documentation and Release Notes on page xi
« Supported Platforms on page xi

« Using the Examples in This Manual on page xi
« Documentation Conventions on page xiii

« Documentation Feedback on page xv

« Requesting Technical Support on page xv

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

« SRX Series

« T Series

» MX Series

« M Series

Using the Examples in This Manual

If you want to use the examples in this manual, you can use the load merge or the load
merge relative command. These commands cause the software to merge the incoming
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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 load merge 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 load merge relative command. These procedures are
described in the following sections.

Merging a Full Example

To merge 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 to a file and name 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;
1
1
1

interfaces {
fxpO {
disable;
unit 0 {
family inet {
address 10.0.0.1/24;
}
1
1
}

2. Merge the contents of the file into your routing platform configuration by issuing the
load merge configuration mode command:

[edit]
user@host# load merge /var/tmp/ex-script.conf
load complete

Merging a Snippet

To merge a snippet, follow these steps:

1. Fromthe HTML or PDF version of the manual, 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.

xii Copyright © 2017, Juniper Networks, Inc.
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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
load merge relative configuration mode command:

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

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

Documentation Conventions

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

Table 1: Notice Icons

Icon Meaning Description

o Informational note Indicates important features or instructions.
g Caution Indicates a situation that might result in loss of data or hardware damage.
a Warning Alerts you to the risk of personal injury or death.
% Laser warning Alerts you to the risk of personal injury from a laser.

Q Tip Indicates helpful information.

Q Best practice Alerts you to a recommended use or implementation.
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Table 2: Text and Syntax Conventions

Convention

Bold text like this

Description

Represents text that you type.

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

Examples

To enter configuration mode, type the
configure command:

user@host> configure

Fixed-width text like this

Represents output that appears on the
terminal screen.

user@host> show chassis alarms

No alarms currently active

Italic text like this « Introduces or emphasizes important « Apolicy term is a named structure
new terms. that defines match conditions and
« ldentifies guide names. actions.
. Identifies RFC and Internet draft titles.  * JUnos OS CLI User Guide
« RFC1997 BGP Communities Attribute
Italic text like this Represents variables (options for which ~ Configure the machine’s domain name:
you substitute a value) in commands or
configuration statements. [edit]
root@# set system domain-name
domain-name
Text like this Represents names of configuration « To configure a stub area, include the

statements, commands, files, and
directories; configuration hierarchy levels;
or labels on routing platform
components.

stub statement at the [edit protocols
ospf area area-id] hierarchy level.

« Theconsole portislabeled CONSOLE.

< > (angle brackets)

Encloses optional keywords or variables.

stub <default-metric metric>;

| (pipe symbol)

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

broadcast | multicast

(string] | string?2 | string3)

# (pound sign)

Indicates a comment specified on the
same line as the configuration statement
to which it applies.

rsvp { # Required for dynamic MPLS only

[ 1 (square brackets)

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

community name members [
community-ids ]

Indention and braces ({}) Identifies a level in the configuration [edit]
hierarchy. routing-options {
static {
; (semicolon) Identifies a leaf statement at a route default {
configuration hierarchy level. next.hop address;
retain;
1
1
}
Xiv Copyright © 2017, Juniper Networks, Inc.
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples

GUI Conventions

Bold text like this Represents graphical user interface (GUI)  « Inthe Logical Interfaces box, select
items you click or select. All Interfaces.

« To cancel the configuration, click
Cancel.

> (bold right angle bracket) Separates levels in a hierarchy of menu In the configuration editor hierarchy,

selections. select Protocols>Ospf.

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
at http://www.juniper.net/techpubs/index.ntml, simply click the stars to rate the content,
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/.

« E-mail—Send your comments to techpubs-comments@juniper.net. Include the document
or topic name, URL or page number, and software version (if applicable).

Requesting Technical Support

Technical product support is available through the Juniper Networks Technical Assistance
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 you with the
following features:
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« 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/

To verify service entitlement by product serial number, use our Serial Number Entitlement
(SNE) Tool: https://tools.juniper.net/SerialNumberEntitlementSearch/

Opening a Case with JTAC

You can open a case with JTAC on the Web 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).

For international or direct-dial options in countries without toll-free numbers, see
http://www.juniper.net/support/requesting-support.ntml.

XVi
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PART 1

Overview

« Introduction to RIPng on page 3
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CHAPTERI1

Introduction to RIPng

RIPng Overview

« RIPng Overview on page 3

« Supported RIP and RIPng Standards on page 5

The Routing Information Protocol next generation (RIPng) is aninterior gateway protocol
(IGP) that uses a distance-vector algorithm to determine the best route to a destination,
using hop count as the metric. RIPng exchanges routing information used to compute

routes andis intended for IP version 6 (IPv6)-based networks. RIPng is disabled by default.

On devices in secure context, IPv6 is disabled. You must enable IPv6 to use RIPng. For
instructions, see the Junos OS Interfaces Configuration Guide for Security Devices.

This topic contains the following sections:

« RIPng Protocol Overview on page 3
« RIPng Standards on page 4
« RIPng Packets on page 4

RIPng Protocol Overview

The RIPng IGP uses the Bellman-Ford distance-vector algorithm to determine the best
route to a destination, using hop count as the metric. RIPng allows hosts and routers to
exchange information for computing routes through an IP-based network. RIPng is
intended to act as an IGP for moderately-sized autonomous systems.

RIPng is a distinct routing protocol from RIPv2. The Junos OS implementation of RIPng
is similar to RIPv2, but has the following differences:

« RIPng does not need to implement authentication on packets.
« Junos OS does not support multiple instances of RIPng.

« Junos OS does not support RIPng routing table groups.
RIPng is a UDP-based protocol and uses UDP port 521.

RIPng has the following architectural limitations:

Copyright © 2017, Juniper Networks, Inc. 3
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RIPng Standards

RIPng Packets

Related
Documentation

. The longest network path cannot exceed 15 hops (assuming that each network, or
hop, has a cost of 1).

« RIPngis prone to routing loops when the routing tables are reconstructed. Especially
when RIPng is implemented in large networks that consist of several hundred routers,
RIPng might take an extremely long time to resolve routing loops.

« RIPng uses only a fixed metric to select a route. Other IGPs use additional parameters,
such as measured delay, reliability, and load.

RIPng is defined in the following documents:

« RFC 2080, RIPng for IPv6
« RFC 2081, RIPng Protocol Applicability Statement

To access Internet Requests for Comments (RFCs) and drafts, see the Internet Engineering
Task Force (IETF) website.

A RIPng packet header contains the following fields:

. Command—Indicates whether the packet is a request or response message. Request
messages seek information for the router’s routing table. Response messages are sent
periodically or when a request message is received. Periodic response messages are
called update messages. Update messages contain the command and version fields
and a set of destinations and metrics.

« Version number—Specifies the version of RIPng that the originating router is running.
This is currently set to Version 1.

The rest of the RIPng packet contains a list of routing table entries consisting of the
following fields:

. Destination prefix—128-bit IPv6 address prefix for the destination.
« Prefix length—Number of significant bits in the prefix.
« Metric—Value of the metric advertised for the address.

- Route tag—A route attribute that must be advertised and redistributed with the route.
Primarily, the route tag distinguishes external RIPng routes from internal RIPng routes
when routes must be redistributed across an exterior gateway protocol (EGP).

« RIP Overview

. Example: Configuring a Basic RIPng Network on page 9

Copyright © 2017, Juniper Networks, Inc.
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Supported RIP and RIPng Standards

Junos OS substantially supports the following RFCs, which define standards for RIP (for
IP version 4 [IPv4]) and RIP next generation (RIPng, for IP version 6 [IPv6]).

Junos OS supports authentication for all RIP protocol exchanges (MD5 or simple
authentication).

« RFC 1058, Routing Information Protocol
« RFC 2080, RIPng for IPv6
« RFC 2082, RIP-2 MD5 Authentication
Multiple keys using distinct key IDs are not supported.
« RFC 2453, RIP Version 2

The following RFC does not define a standard, but provides information about RIPng.
The IETF classifies it as “Informational.”

« RFC 2081, RIPng Protocol Applicability Statement

Related . Supported IPv4, TCP, and UDP Standards

Documentation « Supported IPv6 Standards

« Accessing Standards Documents on the Internet

Copyright © 2017, Juniper Networks, Inc. 5
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Configuring RIPng

« Configuring a Basic RIPng Network on page 9

« Applying Policies to RIPng Routes on page 17

« Configuring Traffic Control with Metrics in a RIPng Network on page 31
« Configuring RIPng Timers on page 39

« Tracing RIPng Protocol Traffic on page 47
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CHAPTER 2

Configuring a Basic RIPng Network

« Understanding Basic RIPng Routing on page 9

« Example: Configuring a Basic RIPng Network on page 9

Understanding Basic RIPng Routing

Related
Documentation

By default, RIP next generation (RIPng) routes are not redistributed. You must configure
export policy to redistribute RIPng routes.

To have a router exchange routes with other routers, you must configure RIPng groups
and neighbors. RIPng routes received from routers not configured as RIPng neighbors
are ignored. Likewise, RIPng routes are advertised only to routers configured as RIPng
neighbors.

« RIPng Overview on page 3

. Example: Configuring a Basic RIPng Network on page 9

Example: Configuring a Basic RIPng Network

Requirements

Overview

This example shows how to configure a basic RIPng network.

« Requirements on page 9
« Overview on page 9
« Configuration on page 10

« Verification on page 12

No special configuration beyond device initialization is required before configuring this
example.

In this example, you configure a basic RIPng network, create a RIPng group called
ripng-group, and add the directly connected interfaces to the RIPng group. Then you
configure a routing policy to advertise direct routes using the policy statement
advertise-routes-through-ripng.
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Configuration

CLI Quick
Configuration

Device R1

Device R2

By default, Junos OS does not advertise RIPng routes, not even routes that are learned
through RIPng. To advertise RIPng routes, you must configure and apply an export routing
policy that advertises RIPng-learned and direct routes.

To use RIPng on the device, you must configure RIPng on all of the RIPng interfaces within
the network. Figure 1 on page 10 shows the topology used in this example.
Figure 1: Sample RIPng Network Topology

100: 2001:db8::2/128
fe-1/2/0.2

_E( !-. fe-0/2/0.1
U,

100: 2001:db8::1/128

9041219

l00: 2001:db8::3/128

“CLI Quick Configuration” on page 10 shows the configuration for all of the devices in
Figure 1 on page 10. The section “Step-by-Step Procedure” on page 11 describes the
steps on Device RI.

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 and paste the commands into the CLI at the [edit] hierarchy
level.

set interfaces fe-1/2/0 unit 1 description to-R2

set interfaces fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

set interfaces loO unit 1 family inet6 address 2001:db8::1/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.1

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

set interfaces fe-1/2/0 unit 2 description to-R1

set interfaces fe-1/2/0 unit 2 family inet6 address 2001:db8:0:2::/64 eui-64

set interfaces fe-1/2/1 unit 5 description to-R3

set interfaces fe-1/2/1 unit 5 family inet6 address 2001:db8:0:3::/64 eui-64

set interfaces loO unit 2 family inet6 address 2001:db8::2/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.2

set protocols ripng group ripng-group neighbor fe-1/2/1.5

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng
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set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

Device R3 set interfaces fe-1/2/0 unit 6 description to-R2

set interfaces fe-1/2/0 unit 6 family inet6 address 2001:db8:0:4::/64 eui-64

set interfaces loO unit 3 family inet6 address 2001:db8::3/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.6

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

Step-by-Step  The following example requires you to navigate various levels in the configuration
Procedure hierarchy. Forinformation about navigating the CLI, see Using the CLI Editor in Configuration
Mode in the CLI/ User Guide.

To configure a basic RIPng network:

1. Configure the network interfaces.

Use the eui-64 statement to automatically generate the host portion of the interface
address and the link-local address.

For the loopback interface, you must assign a 128-bit address.

[edit interfaces]
user@R1# set fe-1/2/0 unit 1 description to-R2
user@R1# set fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

user@R1# set loO unit 1 family inet6 address 2001:db8::1/128

2. Create the RIPng group and add the interface.

To configure RIPng in Junos OS, you must configure a group that contains the
interfaces on which RIPng is enabled. You do not need to enable RIPng on the
loopback interface.

[edit protocols ripng group ripng-group]
user@R1# set neighbor fe-1/2/0.1

3. Create the routing policy to advertise both direct and RIPng-learned routes.

[edit policy-options policy-statement advertise-routes-through-ripng term 1]
user@R1# set from protocol direct

user@R1# set from protocol ripng

user@R1# set then accept

4. Apply the routing policy.
In Junos OS, you can only apply RIPng export policies at the group level.

[edit protocols ripng group ripng-group]
user@R1# set export advertise-routes-through-ripng
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Results From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, and show policy-options commands. If the output does not display the
intended configuration, repeat the configuration instructions in this example to correct
it.

user@R1# show interfaces
fe-1/2/0 {
unit1{
description to-R2;
family inet6 {
address 2001:db8:0:1::/64 {
eui-64;
1
}
1
}
lo0 {
unit1{
family inet6 {
address 2001:db8::1/128;
}
1
1

user@R1# show protocols
ripng {
group ripng-group {
export advertise-routes-through-ripng;
neighbor fe-1/2/0.1;
1
1

user@R1# show policy-options
policy-statement advertise-routes-through-ripng {
term1{
from protocol [ direct ripng ];
then accept;
1
1

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

Verification
Confirm that the configuration is working properly.

« Checking the Routing Table on page 13

« Checking the Interface Addresses on page 13

« Looking at the Routes That Device R1 Is Advertising to Device R2 on page 14
« Verifying the RIPng-Enabled Interfaces on page 14

« Looking at the Routes That Device R1 Is Receiving from Device R2 on page 14
« Verifying the Exchange of RIPng Messages on page 15

« Verifying Reachability of All Hosts in the RIPng Network on page 16
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Checking the Routing Table

Purpose Verify that the routing table is populated with the expected routes.

Action From operational mode, enter the show route protocol ripng command.

user@R1> show route protocol ripng
inet6.0: 12 destinations, 12 routes (12 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::2/128 *[RIPng/100] 3d 19:24:43, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1

2001:db8::3/128 *[RIPng/100] 3d 19:24:40, metric 3, tag O
> to feB80::2a0:a514:0:24c via fe-1/2/0.1

2001:db8:0:2::/64 *[RIPng/7100] 3d 19:24:43, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1

2001:db8:0:3::/64 *[RIPng/100] 3d 19:24:43, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1

2001:db8:0:4::/64 *[RIPng/100] 3d 19:24:40, metric 3, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1

f02::9/128 *[RIPng/7100] 3d 19:24:47, metric 1

MultiRecv

Meaning The output shows that the routes have been learned from Device R2 and Device R3.

If you were to delete the from protocol ripng condition in the routing policy on Device R2,
the remote routes from Device R3 would not be learned on Device R1.

Checking the Interface Addresses

Purpose Verify that the eui-64 statement automatically generated the host portion of the interface
address and the link-local address.

Action From operational mode, enter the show interfaces terse command.

user@R1> show interfaces terse

Interface Admin Link Proto Local Remote

fe-1/2/0

fe-1/2/0.1 up up inet6 2001:db8:0:1:2a0:a514:0:14c/64
fe80::2a0:a514:0:14c/64

100

100.1 up up inet6 2001:db8::1

fe80::2a0:a50f:fc56:14c

Meaning The output shows that the interface address on fe-1/2/0.1 includes both the network
portion (2001:db8:0:1) and the host portion (2a0:a514:0:14c).

Also, link-local (fe80) addresses are assigned to interfaces fe-1/2/0.1 and 00.1.
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Purpose

Action

Meaning

Purpose

Action

Meaning

Purpose

Looking at the Routes That Device R1Is Advertising to Device R2

Verify that Device R1is sending the expected routes.

From operational mode, enter the show route advertising-protocol ripng commmand, using
Device R1s link-local address as the neighbor address.

user@R1> show route advertising-protocol ripng fe80::2a0:a514:0:14c
inet6.0: 12 destinations, 12 routes (12 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::1/128 *[Direct/0] 3d 19:45:55
> via 100.1

2001:db8:0:1::/64 *[Direct/0] 3d 19:45:55
> via fe-1/2/0.1

Device R1is sending routes to its directly connected networks.

Verifying the RIPng-Enabled Interfaces

Verify that all RIPng-enabled Interfaces are available and active.

From operational mode, enter the show ripng neighbor command.

user@R1> show ripng neighbor

Source Dest In
Neighbor State Address Address Send Recv Met
fe-1/2/0.1 Up fe80::2a0:a514:0:14c ff02::9 yes yes 1

The output shows that the RIPng-enabled interface on Device R1is operational.

The output also shows the link-local address that is assigned to Device R2’s directly
connected link-local interface.

In general for this command, the output shows a list of the RIPng neighbors that are
configured on the device. Verify the following information:

. Each configured interface is present. Interfaces are listed in alphabetical order.

. Each configured interface is up. The state of the interface is listed in the State column.
A state of Up indicates that the link is passing RIPng traffic. A state of Dn indicates that
the link is not passing RIPng traffic. In a point-to-point link, this state generally means
that either the end point is not configured for RIPng or the link is unavailable.

Looking at the Routes That Device R1 Is Receiving from Device R2

Verify that Device R1is receiving the expected routes.
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Action From operational mode, enter the show route receive-protocol ripng command, using
Device R2’s directly connected link-local interface address as the neighbor address.

user@R1> show route receive-protocol ripng fe80::2a0:a514:0:24c
inet6.0: 12 destinations, 12 routes (12 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::2/128 *[R1Png/100] 3d 19:58:09, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1
2001:db8::3/128 *[RI1Png/100] 3d 19:58:06, metric 3, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1
2001:db8:0:2::/64 *[RIPng/100] 3d 19:58:09, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1
2001:db8:0:3::/64 *[RIPng/100] 3d 19:58:09, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1
2001:db8:0:4::/64 *[RIPng/100] 3d 19:58:06, metric 3, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1

Meaning Device R1is receiving from Device R2 all of Device R2’s directly connected networks.

Device R1is also receiving from Device R2 all of Device R3’s directly connected networks,

which Device R2 learned from Device R3 through RIPng.

Verifying the Exchange of RIPng Messages

Purpose Verify that RIPng messages are being sent and received on all RIPng-enabled interfaces.

Action From operational mode, enter the show ripng statistics command.

user@R1> show ripng statistics
RIPng info: port 521; holddown 120s.
rts learned rts held down rqgsts dropped resps dropped
5 0 0 0

fe-1/2/0.1: 5 routes learned; 2 routes advertised; timeout 180s; update interval

30s

Counter Total Last 5 min Last minute
Updates Sent 11632 10 2
Triggered Updates Sent 0 0 0
Responses Sent 0 0 0
Bad Messages 0 0 0
Updates Received 11634 11 2
Bad Route Entries (0] 0 0
Updates Ignored 0 0 0
RIPng Requests Received 1 0 0
RIPng Requests Ignored (0] 0 0

Meaning Theoutput shows the number of RIPng routes learned. It also shows the number of RIPng

updates sent and received on the RIPng-enabled interfaces. Verify the following
information:
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Purpose

Action

Meaning

Related
Documentation

« The number of RIPng routes learned matches the number of expected routes learned.
Subnets learned by direct connectivity through an outgoing interface are not listed as
RIPng routes.

. RIPng updates are being sent on each RIPng-enabled interface. If no updates are being
sent, the routing policy might not be configured to export routes.

. RIPng updates are being received on each RIPng-enabled interface. If no updates are
being received, the routing policy might not be configured to export routes on the host
connected to that subnet. The lack of updates might also indicate an authentication
error.

Verifying Reachability of All Hosts in the RIPng Network

By using the traceroute command on each loopback address in the network, verify that
all hosts in the RIPng network are reachable from each Juniper Networks device.

From operational mode, enter the traceroute commmand.

user@R1> traceroute 2001:db8::3

traceroute6 to 2001:db8::3 (2001:db8::3) from 2001:db8:0:1:2a0:a514:0:14c, 64
hops max, 12 byte packets

1 2001:db8:0:2:2a0:a514:0:24c (2001:db8:0:2:2a0:a514:0:24c) 8.881 ms 1.175
ms 1.101 ms

2 2001:db8::3 (2001:db8::3) 1.544 ms 2.445 ms 2.043 ms

Each numbered row in the output indicates a routing hop in the path to the host. The
three-time increments indicate the round-trip time (RTT) between the device and the
hop for each traceroute packet.

To ensure that the RIPng network is healthy, verify the following information:

. The final hop in the list is the host you want to reach.

« Thenumber of expected hops to the host matches the number of hops in the traceroute
output. The appearance of more hops than expected in the output indicates that a
network segment is probably unreachabile. It might also indicate that the incoming or
outgoing metric on one or more hosts has been set unexpectedly.

. Understanding Basic RIP Routing

« RIP Configuration Overview
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Applying Policies to RIPng Routes

- Understanding RIPng Import Policies to Filter Routes on page 17
« Example: Applying Policies to RIPng Routes Imported from Neighbors on page 17

« Example: Testing a Routing Policy with Complex Regular Expressions on page 23

Understanding RIPng Import Policies to Filter Routes

The default RIPng import policy is to accept all received RIPng routes that pass a validity
check. To filter routes being imported by the local routing device from its neighbors,
include the import statement and list the names of one or more policies to be evaluated.
If you specify more than one policy, they are evaluated in order (first to last) and the first
matching policy is applied to the route. If no matchis found, the local routing device does
not import any routes.

Related . Example: Applying Policies to RIPng Routes Imported from Neighbors on page 17
Documentation

Example: Applying Policies to RIPng Routes Imported from Neighbors

This example shows how to configure an import policy in a RIPng network.

« Requirements on page 17
« Overview on page 17
« Configuration on page 18

« Verification on page 21

Requirements

No special configuration beyond device initialization is required before configuring this
example.

Overview

In this example, Device R2 has several extra loopback interface addresses configured to
simulate additional networks.
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Configuration

CLI Quick
Configuration

Device R1

Device R2

Device R1has animport policy that accepts the fe80::/64 and 2001:db8::/64 routes and
rejects all other routes. This means that the extra networks advertised by Device R2 are
not accepted into Device R1's routing table.

An export policy is also shown because an export policy is required as part of the minimum
configuration for RIPng.

Figure 2 on page 18 shows the topology used in this example.

Figure 2: RIPng Import Policy Network Topology

100: 2001:db8::2/128

fe-1/2/0.2

_'!( !.. fe-0/2/0.1
U,

100: 2001:db8::1/128

9041219

100: 2001:db8::3/128

“CLI Quick Configuration” on page 18 shows the configuration for all of the devices in
Figure 2 on page 18. The section “Step-by-Step Procedure” on page 19 describes the
steps on Device RI.

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 and paste the commands into the CLI at the [edit] hierarchy
level.

set interfaces fe-1/2/0 unit 1 description to-R2

set interfaces fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

set interfaces loO unit 1 family inet6 address 2001:db8::1/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.1 import ripng-import

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

set policy-options policy-statement ripng-import term 1 from route-filter fe80::/64
orlonger

set policy-options policy-statement ripng-import term 1 from route-filter 2001:db8::/64
orlonger

set policy-options policy-statement ripng-import term 1then accept

set policy-options policy-statement ripng-import term 2 then reject

set interfaces fe-1/2/0 unit 2 description to-R1
set interfaces fe-1/2/0 unit 2 family inet6 address 2001:db8:0:2::/64 eui-64
set interfaces fe-1/2/1 unit 5 description to-R3
set interfaces fe-1/2/1 unit 5 family inet6 address 2001:db8:0:3::/64 eui-64
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set interfaces loO unit 2 family inet6 address 2001:db8::2/128

set interfaces loO unit 2 family inet6 address 2002:db8::2/128

set interfaces loO unit 2 family inet6 address 2002:db9::2/128

set interfaces loO unit 2 family inet6 address 2002:db7::2/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.2

set protocols ripng group ripng-group neighbor fe-1/2/1.5

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

Device R3 set interfaces fe-1/2/0 unit 6 description to-R2

set interfaces fe-1/2/0 unit 6 family inet6 address 2001:db8:0:4::/64 eui-64

set interfaces loO unit 3 family inet6 address 2001:db8::3/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.6

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

Step-by-Step  The following example requires you to navigate various levels in the configuration
Procedure hierarchy. Forinformation about navigating the CLI, see Using the CL| Editor in Configuration
Mode in the CLI/ User Guide.

To configure a RIPng import policy:

1. Configure the network interfaces.

This example shows multiple loopback interface addresses to simulate attached
networks.

[edit interfaces]
user@R1# set fe-1/2/0 unit 1 description to-R2
user@R1# set fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

user@R1# set loO unit 1 family inet6 address 2001:db8::1/128

2. Create the RIPng group and add the interface.

To configure RIPng in Junos OS, you must configure a group that contains the
interfaces on which RIPng is enabled. You do not need to enable RIPng on the
loopback interface.

[edit protocols ripng group ripng-group]
user@RI1# set neighbor fe-1/2/0.1

3. Create the routing policy to advertise both direct and RIPng-learned routes.

[edit policy-options policy-statement advertise-routes-through-ripng term 1]
user@R1# set from protocol direct

Copyright © 2017, Juniper Networks, Inc. 19



RIPng Feature Guide

user@R1# set from protocol ripng
user@R1# set then accept

4. Apply the routing policy.
In Junos OS, you can only apply RIPng export policies at the group level.

[edit protocols ripng group ripng-group]
user@R1# set export advertise-routes-through-ripng

5.  Configure the import policy.

[edit policy-options policy-statement ripng-import]
user@R1# set term 1 from route-filter fe80::/64 orlonger
user@RI1# set term 1 from route-filter 2001:db8::/64 orlonger
user@R1# set term 1 then accept

user@R1# set term 2 then reject

6.  Apply the import policy.

[edit protocols ripng group ripng-group]
user@RI1# set neighbor fe-1/2/0.1 import ripng-import

Results From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, and show policy-options commands. If the output does not display the
intended configuration, repeat the configuration instructions in this example to correct
it.

user@R1# show interfaces
fe-1/2/0 {
unit1{
description to-R2;
family inet6 {
address 2001:db8:0:1::/64 {
euvi-64;
1
}
1
1
loO {
unit1{
family inet6 {
address 2001:db8::1/128;
}
1
1

user@R1# show protocols
ripng {
group ripng-group {
export advertise-routes-through-ripng;
neighbor fe-1/2/0.1 {
import ripng-import;

}
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}
}

user@R1# show policy-options
policy-statement advertise-routes-through-ripng {
term1{
from protocol [ direct ripng 1;
then accept;
1
}
policy-statement ripng-import {
term1{
from {
route-filter fe80::/64 orlonger;
route-filter 2001:db8::/64 orlonger;
}
then accept;
1
term 2 {
then reject;
1
}

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

Verification
Confirm that the configuration is working properly.

« Looking at the Neighbor Addresses for Device R2 on page 21
« Looking at the Routes That Device R2 Is Advertising to Device R1 on page 22

» Looking at the Routes That Device R1 Is Receiving from Device R2 on page 22

Checking the Routing Table on page 22

Looking at the Neighbor Addresses for Device R2

Purpose Determine the neighbor address that Device R2 is using for Device R1.

Action From operational mode, enter the show ripng neighbor command.

user@R2> show ripng neighbor fe-1/2/0.2

Source Dest In
Neighbor State Address Address Send Recv Met
fe-1/2/0.2 Up fe80::2a0:a514:0:24c f02::9 yes yes 1

Meaning Device R2 is using the fe80::2a0:a514:0:24c address to send routes to Device R1.
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Looking at the Routes That Device R2 Is Advertising to Device R1

Purpose Verify that Device R2 is sending the expected routes.

Action From operational mode, enter the show route advertising-protocol ripng command.

user@R2> show route advertising-protocol ripng fe80::2a0:a514:0:24¢c
inet6.0: 17 destinations, 18 routes (17 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::2/128 *[Direct/0] 3d 22:00:34
> via 100.2
2001:db8::3/128 *[R1Png/100] 3d 21:47:00, metric 2, tag O
> to feB80::2a0:a514:0:64c via fe-1/2/1.5
2001:db8:0:2::/64 *[Direct/0] 3d 22:00:34
> via fe-1/2/0.2
2001:db8:0:3::/64 *[Direct/0] 3d 22:00:34
> via fe-1/2/1.5
2001:db8:0:4::/64 *[RIPng/100] 3d 21:47:00, metric 2, tag O
> to feB80::2a0:a514:0:64c via fe-1/2/1.5
2002:db7::2/128 *[Direct/0] 00:29:05

> via 100.2
2002:db8::2/128 *[Direct/0] 00:31:49
> via 100.2
2002:db9::2/128 *[Direct/0] 00:29:05
> via 100.2

Meaning Device R2 is sending the extra loopback interface /128 routes to Device R1.

Looking at the Routes That Device R1 Is Receiving from Device R2

Purpose \Verify that Device R1is receiving the expected routes.

Action From operational mode, enter the show route receive-protocol ripng command.

user@R1> show route receive-protocol ripng fe80::2a0:a514:0:24c

inet6.0: 9 destinations, 9 routes (9 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::2/128 *[R1Png/100] 3d 21:55:49, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1

2001:db8::3/128 *[R1Png/100] 3d 21:55:46, metric 3, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1

Meaning The output shows that the extra loopback interface addresses are excluded.

Checking the Routing Table

Purpose Verify that the routing table is populated with the expected routes.
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Action

Meaning

Related
Documentation

From operational mode, enter the show route protocol ripng command.

user@R1> show route protocol ripng
inet6.0: 9 destinations, 9 routes (9 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

2001:db8::2/128 *[RIPng/100] 3d 22:01:40, metric 2, tag O
> to fe80::2a0:a514:0:24c via fe-1/2/0.1
2001:db8::3/128 *[R1Png/100] 3d 22:01:37, metric 3, tag O
> to feB80::2a0:a514:0:24c via fe-1/2/0.1
f02::9/128 *[RIPng/100] 00:00:08, metric 1
MultiRecv

The output shows that the routes have been learned from Device R2 and Device R3.

If you delete or deactivate the import policy, the routing table contains the extra loopback
interface routes.

« Understanding RIPng Import Policies to Filter Routes on page 17

Example: Testing a Routing Policy with Complex Regular Expressions

Requirements

Overview

This example shows how to test a routing policy using the test policy command to ensure
that the policy produces the results that you expect before you apply it in a production
environment. Regular expressions, especially complex ones, can be tricky to get right.
This example shows how to use the test policy command to make sure that your regular
expressions have the intended effect.

« Requirements on page 23
« Overview on page 23

» Configuration on page 25

- Verification on page 29

No special configuration beyond device initialization is required before you configure this
example.

This example shows two routing devices with an external BGP (EBGP) connection
between them. Device R2 uses the BGP session to send customer routes to Device R1.
These static routes have multiple community values attached.

user@R2> show route match-prefix 172.16.* detail

inet.0: 7 destinations, 7 routes (7 active, 0 holddown, O hidden)
172.16.1.0/24 (1 entry, 1 announced)
*Static Preference: 5
Next hop type: Reject
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Address: 0x8fdOdc4

Next-hop reference count: 8

State: <Active Int Ext>

Local AS: 64511

Age: 21:32:13

Validation State: unverified

Task: RT

Announcement bits (1): O-KRT

AS path: 1

Communities: 64510:1 64510:10 64510:11 64510:100 64510:111

172.16.2.0/24 (1 entry, 1 announced)

*Static Preference: 5
Next hop type: Reject
Address: 0x8fd0dc4
Next-hop reference count: 8
State: <Active Int Ext>
Local AS: 64511
Age: 21:32:13
Validation State: unverified
Task: RT
Announcement bits (1): O-KRT
AS path: 1
Communities: 64510:2 64510:20 64510:22 64510:200 64510:222

172.16.3.0/24 (1 entry, 1 announced)

*Static Preference: 5
Next hop type: Reject
Address: 0x8fdOdc4
Next-hop reference count: 8
State: <Active Int Ext>
Local AS: 64511
Age: 21:32:13
Validation State: unverified
Task: RT
Announcement bits (1): O0-KRT
AS path: 1
Communities: 64510:3 64510:30 64510:33 64510:300 64510:333

172.16.4.0/24 (1 entry, 1 announced)

*Static Preference: 5
Next hop type: Reject
Address: 0x8fdOdc4
Next-hop reference count: 8
State: <Active Int Ext>
Local AS: 64511
Age: 21:32:13
Validation State: unverified
Task: RT
Announcement bits (1): O-KRT
AS path: 1
Communities: 64510:4 64510:40 64510:44 64510:400 64510:444

To test a complex regular expression, Device R2 has a policy called test-regex that locates
routes. The policy is configured like this:

policy-statement test-regex {
term find-routes {
from community complex-regex;
then accept;

24 Copyright © 2017, Juniper Networks, Inc.



Chapter 3: Applying Policies to RIPng Routes

1
term reject-the-rest {
then reject;
1
}

community complex-regex members "~ 64510:[13].%$";

This regular expression matches community values beginning with either 1 or 3.

Topology

Figure 3 on page 25 shows the sample network.

Figure 3: Routing Policy Test for Complex Regular Expressions
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“CLI Quick Configuration” on page 25 shows the configuration for all of the devices in
Figure 3 on page 25.

The section “Step-by-Step Procedure” on page 26 describes the steps on Device R2.
Configuration

CLIQuick To quickly configure this example, copy the following commands, paste them into a text
Configuration file, remove any line breaks, change any details necessary to match your network
configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

Device R1 set interfaces fe-1/2/0 unit O family inet address 10.0.0.1/30
set interfaces loO unit O family inet address 192.168.0.1/32
set protocols bgp group ext type external
set protocols bgp group ext peer-as 64511
set protocols bgp group ext neighbor 10.0.0.2
set routing-options router-id 192.168.0.1
set routing-options autonomous-system 64510

Device R2 set interfaces fe-1/2/0 unit O family inet address 10.0.0.2/30
set interfaces loO unit O family inet address 192.168.0.2/32
set protocols bgp group ext type external
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Step-by-Step
Procedure

set protocols bgp group ext peer-as 64510

set protocols bgp group ext neighbor 10.0.0.1

set policy-options policy-statement send-static term 1 from protocol static

set policy-options policy-statement send-static term 1 then accept

set policy-options policy-statement send-static term 2 then reject

set policy-options policy-statement test-regex term find-routes from community
complex-regex

set policy-options policy-statement test-regex term find-routes then accept

set policy-options policy-statement test-regex term reject-the-rest then reject

set policy-options community complex-regex members "~ 64510:[13].*S"

set routing-options static route 172.16.1.0/24 reject

set routing-options static route 172.16.1.0/24 community 64510:1

set routing-options static route 172.16.1.0/24 community 64510:10

set routing-options static route 172.16.1.0/24 community 64510:11

set routing-options static route 172.16.1.0/24 community 64510:100

set routing-options static route 172.16.1.0/24 community 64510:111

set routing-options static route 172.16.2.0/24 reject

set routing-options static route 172.16.2.0/24 community 64510:2

set routing-options static route 172.16.2.0/24 community 64510:20

set routing-options static route 172.16.2.0/24 community 64510:22

set routing-options static route 172.16.2.0/24 community 64510:200

set routing-options static route 172.16.2.0/24 community 64510:222

set routing-options static route 172.16.3.0/24 reject

set routing-options static route 172.16.3.0/24 community 64510:3

set routing-options static route 172.16.3.0/24 community 64510:30

set routing-options static route 172.16.3.0/24 community 64510:33

set routing-options static route 172.16.3.0/24 community 64510:300

set routing-options static route 172.16.3.0/24 community 64510:333

set routing-options static route 172.16.4.0/24 reject

set routing-options static route 172.16.4.0/24 community 64510:4

set routing-options static route 172.16.4.0/24 community 64510:40

set routing-options static route 172.16.4.0/24 community 64510:44

set routing-options static route 172.16.4.0/24 community 64510:400

set routing-options static route 172.16.4.0/24 community 64510:444

set routing-options router-id 192.168.0.2

set routing-options autonomous-system 64511

The following example requires that you navigate various levels in the configuration
hierarchy. For information about navigating the CLI, see Using the CLI Editor in Configuration
Mode in the CLI/ User Guide.

To configure Device R2:

1. Configure the interfaces.

[edit interfaces]
user@R2# set fe-1/2/0 unit O family inet address 10.0.0.2/30

user@R2# set loO unit O family inet address 192.168.0.2/32

2. Configure BGP.
Apply the import policy to the BGP peering session with Device R2.
[edit protocols bgp group ext]

26
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user@R2# set type external
user@R2# set peer-as 64510
user@R2# set neighbor 10.0.0.1

3.  Configure the routing policy that sends static routes.

[edit policy-options policy-statement send-static]
user@R2# set term 1 from protocol static
user@R2# set term 1 then accept

user@R2# set term 2 then reject

4, Configure the routing policy that tests a regular expression.

[edit policy-options policy-statement test-regex]

user@R2# set term find-routes from community complex-regex
user@R2# set term find-routes then accept

user@R2# set term reject-the-rest then reject

[edit policy-options community]
user@R2# set complex-regex members "~ 64510:[13].*S"

5.  Configure the static routes and attaches community values.

[edit routing-options static route 172.16.1.0/24]
user@R2# set reject
user@R2# set community [ 64510:1 64510:10 64510:11 64510:100 64510:111 ]

[edit routing-options static route 172.16.2.0/24]
user@R2# set reject
user@R2# set community [ 64510:2 64510:20 64510:22 64510:200 64510:222 ]

[edit routing-options static route 172.16.3.0/24]
user@R2# set reject
user@R2# set community [ 64510:3 64510:30 64510:33 64510:300 64510:333 ]

[edit routing-options static route 172.16.4.0/24]
user@R2# set reject
user@R2# set community [ 64510:4 64510:40 64510:44 64510:400 64510:444 ]

6.  Configure the autonomous system (AS) number and the router ID.

This affects Device R2’s routing table, and as no impact on Device R1and Device
R3.

[edit routing-options ]
user@R2# set router-id 192.168.0.2
user@R2# set autonomous-system 64511

Results From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, show policy-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.

user@R2# show interfaces
fe-1/2/0{
unit 0 {
family inet {
address 10.0.0.2/30;
}
1
}
lo0 {
unit 0 {
family inet {
address 192.168.0.2/32;
}
1
}

user@R2# show protocols
bgp {
group ext {
type external;
peer-as 64510;
neighbor 10.0.0.1;
1
1

user@R2# show policy-options
policy-statement send-static {
term1{
from protocol static;
then accept;
1
term 2 {
then reject;
1
}
policy-statement test-regex {
term find-routes {
from community complex-regex;
then accept;
1
term reject-the-rest {
then reject;
1
1

community complex-regex members "~ 64510:[13].%$";

user@R2# show routing-options
static {
route 172.16.1.0/24 {
reject;
community [ 64510:1 64510:10 64510:11 64510:100 64510:111 ];
1
route 172.16.2.0/24 {
reject;
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Verification

Purpose

Action

community [ 64510:2 64510:20 64510:22 64510:200 64510:222 1;
1
route 172.16.3.0/24 {

reject;

community [ 64510:3 64510:30 64510:33 64510:300 64510:333 ];
1
route 172.16.4.0/24 {

reject;

community [ 64510:4 64510:40 64510:44 64510:400 64510:444 17;
1

1
router-id 192.168.0.2;
autonomous-system 64511;

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

Confirm that the configuration is working properly.

Test to See Which Communities Match the Regular Expression

You can test the regular expression and its policy by using the test policy policy-name
command.

1.

On Device R2, run the test policy test-regex 0/0 command.

user@R2> test policy test-regex 0/0

inet.0: 7 destinations, 7 routes (7 active, 0 holddown, O hidden)

+ = Active Route, - = Last Active, * = Both

172.16.1.0/24 *[Static/5] 1d 00:32:50
Reject

172.16.3.0/24 *[Static/5] 1d 00:32:50
Reject

Policy test-regex: 2 prefix accepted, 5 prefix rejected
On Device R2, change the regular expression to match a community value containing
any number of instances of the digit 2.

[edit policy-options community complex-regex]
user@R2# delete members "~ 64510:[13].*S"
user@R2# set members ""65020:2+5"
user@R2# commit

On Device R2, rerun the test policy test-regex 0/0 command.
user@R2> test policy test-regex 0/0

inet.0: 7 destinations, 7 routes (7 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

172.16.2.0/24 *[Static/5] 1d 00:31:36
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Reject

Policy test-regex: 1 prefix accepted, 6 prefix rejected

Meaning The172.16.1.0 /24 and 172.16.3.0/24 routes both have communities attached that match
the “64510:[13].*$ expression. The 172.16.2.0/24 route has communities that match the
“65020:2+% expression.

Related . Understanding Routing Policy Tests

D mentation
ocumentatio . Understanding How to Define BGP Communities and Extended Communities

« Understanding AS Path Regular Expressions for Use as Routing Policy Match Conditions
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Configuring Traffic Control with Metrics in
a RIPng Network

« Understanding RIPng Traffic Control with Metrics for Optimizing the Path
Cost on page 31

« Example: Configuring the Metric Value Added to Imported RIPng Routes to Control the
Route Selection Process on page 32

Understanding RIPng Traffic Control with Metrics for Optimizing the Path Cost

To tune a RIPng network and to control traffic flowing through the network, you increase
or decrease the cost of the paths through the network. RIPng provides two ways to modify
the path cost: an incoming metric and an outgoing metric, which are each set to 1 by
default. In other words, by default, the metric of routes that RIPng imports from a neighbor
or exports to a neighbor is incremented by 1. These routes include those learned from
RIPng as well as those learned from other protocols. The metrics are attributes that
specify the cost of any route advertised through a host. By increasing or decreasing the
metrics—and thus the cost—of links throughout the network, you can control packet
transmission across the network.

The incoming metric modifies the cost of an individual segment when a route across the
segment is imported into the routing table. For example, if you set the incoming metric
on the segment to 3, the individual segment cost along the link is changed from 1to 3.
Theincreased cost affects all route calculations through that link. Other routes that were
previously excluded because of a high hop count might now be selected into the router's
forwarding table.

The outgoing metric modifies the path cost for all the routes advertised out of a particular
interface. Unlike the incoming metric, the outgoing metric modifies the routes that other
routers are learning and thereby controls the way they send traffic.

If an exported route was learned from a member of the same RIPng group, the metric
associated with that route is the normal RIPng metric. For example, a RIPng route with
ametric of 5 learned from a neighbor configured with an incoming metric of 2 is advertised
with a combined metric of 7 when advertised to neighbors in the same group. However,
if this route was learned from a RIPng neighbor in a different group or from a different
protocol, the route is advertised with the metric value configured in the outgoing metric
for that group.
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Related
Documentation

You might want to increase the metric of routes to decrease the likelihood that a particular
route is selected and installed in the routing table. This process is sometimes referred to
as route poisoning. Some reasons that you might want to poison a route are that the route
is relatively expensive to use, or it has relatively low bandwidth.

A route with a higher metric than another route becomes the active route only when the
lower-metric route becomes unavailable. In this way, the higher-metric route serves as
a backup path.

One way toincrease the metric of imported routes is to configure animport policy. Another
way is to include the metric-in statement in the RIPng neighbor configuration. One way
to increase the metric of export routes is to configure an export policy. Another way is to
include the metric-out statement in the RIPng neighbor configuration.

. Example: Configuring the Metric Value Added to Imported RIPng Routes to Control the
Route Selection Process on page 32

Example: Configuring the Metric Value Added to Imported RIPng Routes to Control
the Route Selection Process

Requirements

Overview

This example shows how to change the default metric to be added to incoming routes
to control the route selection process.

« Requirements on page 32

« Overview on page 32

« Configuration on page 33

« Verification on page 36

No special configuration beyond device initialization is required before configuring this
example.

Normally, when multiple routes are available, RIPng selects the route with the lowest
hop count. Changing the default metric enables you to control the route selection process
such that a route with a higher hop count can be preferred over of a route with a lower
hop count.

Figure 4 on page 33 shows the topology used in this example.

32
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Figure 4: RIPng Incoming Metrics Network Topology
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Device R1 has two potential paths to reach 2001:db8::2/128. The default behavior is to
send traffic out the 2001:db8:0:1::/64 interface facing Device R2. Suppose, though, that
the path through Device R3 is less expensive to use or has higher bandwidth links. This
example shows how to use the metric-in statement to ensure that Device R1 uses the
path through Device R3 to reach 2001:db8::2/128. “CLI Quick Configuration” on page 33
shows the configuration for all of the devices in Figure 4 on page 33. The section
“Step-by-Step Procedure” on page 34 describes the steps on Device R1.

Configuration

CLIQuick To quickly configure this example, copy the following commands, paste them into a text
Configuration file, remove any line breaks, change any details necessary to match your network
configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

Device R1 set interfaces fe-1/2/0 unit 1 description to-R2

set interfaces fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

set interfaces ge-1/2/1 unit 10 description to-R3

set interfaces ge-1/2/1 unit 10 family inet6 address 2001:db8:0:5::/64 eui-64

set interfaces loO unit 1 family inet6 address 2001:db8::1/128

set protocols ripng group primary export advertise-routes-through-ripng

set protocols ripng group primary neighbor ge-1/2/1.10

set protocols ripng group secondary export advertise-routes-through-ripng

set protocols ripng group secondary neighbor fe-1/2/0.1 metric-in 4

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

Device R2 set interfaces fe-1/2/0 unit 2 family inet6 address 2001:db8:0:2::/64 eui-64
set interfaces fe-1/2/1 unit 5 description to-R3
set interfaces fe-1/2/1 unit 5 family inet6 address 2001:db8:0:3::/64 eui-64
set interfaces loO unit 2 family inet6 address 2001:db8::2/128
set protocols ripng group ripng-group export advertise-routes-through-ripng
set protocols ripng group ripng-group neighbor fe-1/2/0.2
set protocols ripng group ripng-group neighbor fe-1/2/1.5
set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct
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Device R3

Step-by-Step
Procedure

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng
set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

set interfaces fe-1/2/0 unit 6 family inet6 address 2001:db8:0:4::/64 eui-64

set interfaces ge-1/2/1 unit 9 description to-R1

set interfaces ge-1/2/1 unit 9 family inet address 10.0.0.9/30

set interfaces ge-1/2/1 unit 9 family inet6 address 2001:db8:0:6::/64 eui-64

set interfaces loO unit 3 family inet6 address 2001:db8::3/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.6

set protocols ripng group ripng-group neighbor ge-1/2/1.9

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

The following example requires you to navigate various levels in the configuration
hierarchy. For information about navigating the CLI, see Using the CLI Editor in Configuration
Mode in the CLI/ User Guide.

To configure a RIPng metrics:

1. Configure the network interfaces.

[edit interfaces]
user@R1# set fe-1/2/0 unit 1 description to-R2
user@R1# set fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

user@RI1# set ge-1/2/1unit 10 description to-R3
user@R1# set ge-1/2/1 unit 10 family inet6 address 2001:db8:0:5::/64 eui-64

user@R1# set loO unit 1 family inet6 address 2001:db8::1/128

2. Create the RIPng groups and add the interfaces.

To configure RIPng in Junos OS, you must configure one or more groups that contain
the interfaces on which RIPng is enabled. You do not need to enable RIPng on the
loopback interface.

For the interface that is facing Device R2, the metric-in 4 setting causes this route
to be less likely to be chosen as the active route.

[edit protocols ripng]
user@R1# set group primary neighbor ge-1/2/1.10
user@R1# set group secondary neighbor fe-1/2/0.1 metric-in 4

3. Create the routing policy to advertise both direct and RIPng-learned routes.

[edit policy-options policy-statement advertise-routes-through-ripng term 1]
user@R1# set from protocol direct

user@R1# set from protocol ripng

user@R1# set then accept
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4. Apply the routing policy.
In Junos OS, you can only apply RIPng export policies at the group level.

[edit protocols ripng]
user@R1# set group primary export advertise-routes-through-ripng
user@R1# set group secondary export advertise-routes-through-ripng

Results From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, and show policy-options commands. If the output does not display the
intended configuration, repeat the configuration instructions in this example to correct
it.

user@R1# show interfaces
fe-1/2/0 {
unit1{
description to-R2;
family inet6 {
address 2001:db8:0:1::/64 {
eui-64;
1
1
1
1
ge-1/2/14
unit10 {
description to-R3;
family inet6 {
address 2001:db8:0:5::/64 {
euvi-64;
1
}
1
1
loO {
unit1{
family inet6 {
address 2001:db8::1/128;
}
1
1

user@R1# show protocols
ripng {
group primary {
export advertise-routes-through-ripng;
neighbor ge-1/2/0.10;
1
group secondary {
export advertise-routes-through-ripng;
neighbor fe-1/2/0.1 {
metric-in 4;
1
1
1
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user@R1# show policy-options
policy-statement advertise-routes-through-ripng {
term1{
from protocol [ direct ripng ];
then accept;
1
1

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

Verification
Confirm that the configuration is working properly.
« Verifying That the Expected Route Is Active on page 36
« Removing the metric-in Statement on page 36
Verifying That the Expected Route Is Active
Purpose Make sure that Device R1 uses the path through Device R3 to reach
2001:db8:0:2:2a0:a514:0:24c/128.
Action From operational mode, enter the show route 2001:db8:0:2:2a0:a514:0:24c command.
user@R1> show route 2001:db8:0:2:2a0:a514:0:24c
inet6.0: 16 destinations, 17 routes (16 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both
2001:db8:0:2::/64 *[RIPng/100] 01:54:35, metric 3, tag O
> to fe80::2a0:a514:0:94c via ge-1/2/1.10
Meaning The to fe80::2a0:a514:0:94c via ge-1/2/1.10 output shows that Device R1 uses the path
through Device R3 to reach 2001:db8:0:2:2a0:a514:0:24c/128. The metric for this route
is 3.
Removing the metric-in Statement
Purpose Delete or deactivate the metric-in statement to see what happens to the
2001:db8:0:2:2a0:a514:0:24c/128 route.
Action 1. From configuration mode, deactivate the metric-in statement.
[edit protocols ripng group secondary neighbor fe-1/2/0.1]
user@R1# deactivate metric-in
user@R1# commit
2. Fromoperational mode, enter the show route 2001:db8:0:2:2a0:a514:0:24c command.
user@R1> show route 2001:db8:0:2:2a0:a514:0:24¢c
inet6.0: 16 destinations, 17 routes (16 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both
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2001:db8:0:2::/64 *[RIPng/100] 00:00:02, metric 2, tag O
> to feB80::2a0:a514:0:24c via fe-1/2/0.1

Meaning The to fe80::2a0:a514:0:24c via fe-1/2/0.1 output shows that Device R1 uses the path
through Device R2 to reach 2001:db8:0:2:2a0:a514:0:24c/128. The metric for this route
is 2.

Related . Understanding RIPng Traffic Control with Metrics for Optimizing the Path Cost on
Documentation page 31
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Configuring RIPng Timers

« Understanding RIP Timers on page 39
« Example: Configuring RIPng Update Interval on page 40

Understanding RIP Timers

RIP uses several timers to regulate its operation.

The update interval is the interval at which routes that are learned by RIP are advertised
to neighbors. This timer controls the interval between routing updates. The update interval
is set to 30 seconds, by default, with a small random amount of time added when the
timer is reset. This added time prevents congestion that can occur if all routing devices
update their neighbors simultaneously.

To configure the update time interval, include the update-interval statement:

update-interval seconds;

seconds can be a value from 10 through 60.

You can set a route timeout interval. If a route is not refreshed after being installed in the
routing table by the specified time interval, the route is marked as invalid and is removed
from the routing table after the hold-down period expires.

To configure the route timeout for RIP, include the route-timeout statement:
route-timeout seconds;

seconds can be a value from 30 through 360. The default value is 180 seconds.

RIP routes expire when either a route timeout limit is met or a route metric reaches infinity,
and the route is no longer valid. However, the expired route is retained in the routing table
for a specified period so that neighbors can be notified that the route has been dropped.
This time period is set by configuring the hold-down timer. Upon expiration of the
hold-down timer, the route is removed from the routing table.

To configure the hold-down timer for RIP, include the holddown statement:

holddown seconds;

seconds can be a value from 10 through 180. The default value is 120 seconds.
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Release History Table

Related
Documentation

e NOTE: InJunos OS Release 11.1 and later, a retransmission timer is available
for RIP demand circuits.

Generally, we recommend against changing the RIP timers, unless the effects of achange
are well understood. The route timeout should be at least three times the update interval.
Normally, the default values are best left in effect for standard operations.

Release Description

1.1 In Junos OS Release 11.1 and later, a retransmission timer is available for
RIP demand circuits.

« Example: Configuring RIP Timers
« Example: Configuring RIP Demand Circuits

Example: Configuring RIPng Update Interval

Requirements

Overview

This example shows how to configure the RIPng update interval and how to monitor the
impact of the change.

« Requirements on page 40

« Overview on page 40

« Configuration on page 41

« Verification on page 44

No special configuration beyond device initialization is required before configuring this
example.

In this example, Device R2 has an update interval of 60 seconds for its neighbor Device
R1, and an update interval of 10 seconds for its neighbor Device R3.

This example is not necessarily practical, but it is shown for demonstration purposes.
Generally, we recommend against changing the RIPng timers, unless the effects of a
change are well understood. Normally, the default values are best left in effect for
standard operations.

An export policy is also shown because an export policy is required as part of the minimum
configuration for RIPng.

Figure 5 on page 41 shows the topology used in this example.

40
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Configuration

CLI Quick
Configuration

Device R1

Device R2

Device R3

Figure 5: RIPng Timers Network Topology
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“CLI Quick Configuration” on page 41 shows the configuration for all of the devices in
Figure 5 on page 41. The section “Step-by-Step Procedure” on page 42 describes the
steps on Device R2.

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 and paste the commands into the CLI at the [edit] hierarchy
level.

set interfaces fe-1/2/0 unit 1 description to-R2

set interfaces fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

set interfaces loO unit 1 family inet6 address 2001:db8::1/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.1

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

set interfaces fe-1/2/0 unit 2 description to-R1

set interfaces fe-1/2/0 unit 2 family inet6 address 2001:db8:0:2::/64 eui-64

set interfaces fe-1/2/1 unit 5 description to-R3

set interfaces fe-1/2/1 unit 5 family inet6 address 2001:db8:0:3::/64 eui-64

set interfaces loO unit 2 family inet6 address 2001:db8::2/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.2 update-interval 60

set protocols ripng group ripng-group neighbor fe-1/2/1.5 update-interval 10

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

set interfaces fe-1/2/0 unit 6 description to-R2

set interfaces fe-1/2/0 unit 6 family inet6 address 2001:db8:0:4::/64 eui-64
set interfaces loO unit 3 family inet6 address 2001:db8::3/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

Copyright © 2017, Juniper Networks, Inc. 41



RIPng Feature Guide

set protocols ripng group ripng-group neighbor fe-1/2/0.6

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

Step-by-Step  The following example requires you to navigate various levels in the configuration
Procedure hierarchy. Forinformation about navigating the CLI, see Using the CL| Editor in Configuration
Mode in the CLI/ User Guide.

To configure the RIPng update interval:

1. Configure the network interfaces.

This example shows multiple loopback interface addresses to simulate attached
networks.

[edit interfaces]
user@R2# set fe-1/2/0 unit 2 description to-R1
user@R2# set fe-1/2/0 unit 2 family inet6 address 2001:db8:0:2::/64 eui-64

user@R2# set fe-1/2/1 unit 5 description to-R3
user@R2# set fe-1/2/1 unit 5 family inet6 address 2001:db8:0:3::/64 eui-64

user@R2# set loO unit 2 family inet6 address 2001:db8::2/128

2. Configure different update intervals for the two RIPng neighbors.

To configure RIPng in Junos OS, you must configure a group that contains the
interfaces on which RIPng is enabled. You do not need to enable RIPng on the
loopback interface.

[edit protocols ripng group ripng-group]
user@R2# set neighbor fe-1/2/0.2 update-interval 60
user@R2# set neighbor fe-1/2/1.5 update-interval 10

3.  Create the routing policy to advertise both direct and RIPng-learned routes.

[edit policy-options policy-statement advertise-routes-through-ripng term 1]
user@R2# set from protocol direct

user@R2# set from protocol ripng

user@R2# set then accept

4. Apply the routing policy.
In Junos OS, you can only apply RIPng export policies at the group level.

[edit protocols ripng group ripng-group]
user@R2# set export advertise-routes-through-ripng
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Results From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, and show policy-options commands. If the output does not display the
intended configuration, repeat the configuration instructions in this example to correct
it.

user@R2# show interfaces
fe-1/2/0 {
unit 2 {
description to-R1;
family inet6 {
address 2001:db8:0:2::/64 {
eui-64;
1
}
1
}
fe-1/2/1{
unit5{
description to-R3;
family inet6 {
address 2001:db8:0:3::/64 {
eui-64;
1
1
1
1
lo0 {
unit2 {
family inet6 {
address 2001:db8::2/128;
}
1
1

user@R2# show protocols
ripng {
group ripng-group {
export advertise-routes-through-ripng;
neighbor fe-1/2/0.2 {
update-interval 60;
}
neighbor fe-1/2/1.5 {
update-interval 10;
}
1
1

user@R2# show policy-options
policy-statement advertise-routes-through-ripng {
term1{
from protocol [ direct ripng ];
then accept;
1
1

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

Purpose

Action

Meaning

Confirm that the configuration is working properly.

« Checking the RIPng Updates Sent by Device R2 on page 44

. Checking the RIPng Updates Received by Device R2 on page 45

« Checking the RIPng Updates Received by Device R3 on page 45

Checking the RIPng Updates Sent by Device R2

Make sure that the RIPng update packets are sent at the expected interval.

From operational mode, enter the show ripng statistics command.

user@R2> show ripng statistics

RIPng info: port 521; holddown 120s.

learned
4

rts

fe-1/2/0.2:
60s

Counter
Updates Sent
Triggered Updates Sent
Responses Sent

Bad Messages

Updates Received

Bad Route Entries
Updates Ignored

RIPNg Requests Received
RIPng Requests lgnored

fe-1/2/1.5:
10s

Counter
Updates Sent

Triggered Updates Sent
Responses Sent

Bad Messages

Updates Received

Bad Route Entries

Updates Ignored

RIPng Requests Received

RIPng Requests Ignored

rts held down

rqsts dropped

[eNeNeoNeN e lNeNe il

Total

OO0 oO0OONMNOOOO

res
0

Last 5 min

[elelNelNeolNeNolNoNoll

2 routes learned; 5 routes advertised;

Last 5 min

OO O0OO0OO0OCO0OO0OON

ps dropped
0

2 routes learned; 5 routes advertised; timeout 180s; update interval

Last minute

[elelNeolNolNeolNolNoNoll

timeout 180s; update interval

Last minute

OO O0OO0OOCOOON

The update interval field shows that the interval is 60 seconds for its neighbor Device R1
and 10 seconds for its neighbor Device R3. The Updates Sent field shows that Device R2
is sending updates to Device R1 at roughly 1/6 of the rate that it is sending updates to

Device R3.

44

Copyright © 2017, Juniper Networks, Inc.



Chapter 5: Configuring RIPng Timers

Checking the RIPng Updates Received by Device R2

Purpose Make sure that the RIPng update packets are sent at the expected interval.

Action From operational mode, enter the show ripng statistics command.

user@R1> show ripng statistics
RIPng info: port 521; holddown 120s.
rts learned rts held down rqsts dropped resps dropped
5 8 0 0

fe-1/2/0.1: 5 routes learned; 2 routes advertised; timeout 180s; update interval

30s
Counter Total Last 5 min Last minute
Updates Sent

Triggered Updates Sent
Responses Sent

Bad Messages

Updates Received

Bad Route Entries
Updates Ignored

RIPng Requests Received
RIPng Requests Ignored

OO0OO0OO0OwWoOooo®
OO O0OO0OwWwoOoouwu
OOoOOoOOoOrOOCON

Meaning The Updates Received field shows the number of updates received from Device R2.

Checking the RIPng Updates Received by Device R3

Purpose Make sure that the RIPng update packets are sent at the expected interval.

Action From operational mode, enter the show ripng statistics command.

user@R3> show ripng statistics
RIPng info: port 521; holddown 120s.
rts learned rts held down rqgsts dropped resps dropped
5 0 0 0

fe-1/2/0.6: 5 routes learned; 2 routes advertised; timeout 180s; update interval

30s
Counter Total Last 5 min Last minute
Updates Sent

Triggered Updates Sent
Responses Sent

Bad Messages

Updates Received 16 15
Bad Route Entries
Updates Ignored

RIPNg Requests Received
RIPng Requests Ignored

[elelelNolNoNelNoNoll V]
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Meaning The Updates Received field shows the number of updates received from Device R2.

Related . Understanding RIP Timers on page 39
Documentation
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Tracing RIPng Protocol Traffic

« Understanding RIPng Protocol Traffic Trace Operations on page 47
« Example: Tracing Global Routing Protocol Operations on page 48

« Example: Tracing RIPng Protocol Traffic on page 52

Understanding RIPng Protocol Traffic Trace Operations

You can trace various RIPng protocol traffic to help debug RIP protocol issues.

To trace RIP protocol traffic, include the traceoptions statement at the [edit protocols
ripng] hierarchy level:

traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

1

You can specify the following RIPng protocol-specific trace options using the flag
statement:

« error—RIPng error packets

« expiration—RIPng route expiration processing

« holddown—RIPng hold-down processing

« nsr-synchronization—Nonstop routing synchronization events
. packets—All RIPng packets

. request—RIPng information packets

« trigger—RIPng triggered updates

. update—RIPng update packets
You can optionally specify one or more of the following flag modifiers:

« detail—Detailed trace information
- receive—Packets being received

« send—Packets being transmitted
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Related
Documentation

O NOTE: Use the detail flag modifier with caution as this might cause the
CPU to become very busy.

Global tracing options are inherited from the configuration set by the traceoptions
statement at the [edit routing-options] hierarchy level. You can override the following
global trace options for the RIPng protocol using the traceoptions flag statement included
at the [edit protocols ripng] hierarchy level:

« all—All tracing operations

. general—All normal operations and routing table changes (a combination of the normal
and route trace operations)

« normal—Normal events

« policy—Policy processing

« route—Routing information

« state—State transitions

« task—Routing protocol task processing

. timer—Routing protocol timer processing

0 NOTE: Use the trace flag all with caution as this might cause the CPU to
become very busy.

. Example: Tracing RIPng Protocol Traffic on page 52

. Example: Tracing Global Routing Protocol Operations on page 48.

Example: Tracing Global Routing Protocol Operations

Requirements

This example shows how to list and view files that are created when you enable global
routing trace operations.

« Requirements on page 48

« Overview on page 49

« Configuration on page 49

- Verification on page 52

You must have the view privilege.

48
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Overview

Configuration

CLI Quick
Configuration

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 you use 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;

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.

g TIP: Toview a list of hierarchy levels that support tracing operations, enter
the help apropos traceoptions command in configuration mode.

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 and paste the commands into the CLI 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
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Configuring Trace Operations

Step-by-Step The following example requires you to navigate various levels in the configuration
Procedure hierarchy. Forinformation about navigating the CLI, see Using the CLI Editor in Configuration
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

Viewing the Trace File

Step-by-Step  To view the trace file:

Procedure
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
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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 O 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 O ADD route/user

af 2 table 0 infot O addr 1.1.1.2 nhop-type unicast nhindex 663

4. View the tracing operations in real time by running the monitor start command with
an optional match 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
12afcb 0x0

5. Deactivate the static route.

user@host# deactivate routing-options static route 1.1.1.2/32
user@host# commit

*** 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 O DELETE route/user

af 2 table 0 infot O addr 1.1.1.2 nhop-type discard filtidx O

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 the monitor command by pressing Enter and typing monitor 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;

Copyright © 2017, Juniper Networks, Inc. 51



RIPng Feature Guide

¥
static {

inactive: route 1.1.1.2/32 next-hop 10.0.45.6;
¥

8. Toreactivate trace operations, use the activate configuration-mode statement.

[edit routing-options]
user@host# activate traceoptions
user@host# commit

Results

From configuration mode, confirm your configuration by entering the show routing-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;
1
static {
route 1.1.1.2/32 next-hop 10.0.45.6;

}

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 . Understanding Global Routing Protocol Tracing Operations

Documentation
« CLIExplorer

Example: Tracing RIPng Protocol Traffic

This example shows how to trace RIPng protocol operations.

« Requirements on page 53

« Overview on page 53
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« Configuration on page 53

- Verification on page 56

Requirements

No special configuration beyond device initialization is required before configuring this
example.

Overview
In this example, Device R1is set to trace routing information updates.

An export policy is also shown because an export policy is required as part of the minimum
configuration for RIPng.

Figure 6 on page 53 shows the topology used in this example.

Figure 6: RIPng Trace Operations Network Topology
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“CLI Quick Configuration” on page 53 shows the configuration for all of the devices in
Figure 6 on page 53. The section “Step-by-Step Procedure” on page 54 describes the
steps on Device R1.

Configuration

CLIQuick To quickly configure this example, copy the following commands, paste them into a text
Configuration file, remove any line breaks, change any details necessary to match your network
configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

Device R1 set interfaces fe-1/2/0 unit 1 description to-R2

set interfaces fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

set interfaces loO unit 1 family inet6 address 2001:db8::1/128

set protocols ripng traceoptions file ripng-trace-file

set protocols ripng traceoptions flag route

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.1

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept
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Device R2

Device R3

Step-by-Step
Procedure

set interfaces fe-1/2/0 unit 2 description to-R1

set interfaces fe-1/2/0 unit 2 family inet6 address 2001:db8:0:2::/64 eui-64

set interfaces fe-1/2/1 unit 5 description to-R3

set interfaces fe-1/2/1 unit 5 family inet6 address 2001:db8:0:3::/64 eui-64

set interfaces loO unit 2 family inet6 address 2001:db8::2/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.2

set protocols ripng group ripng-group neighbor fe-1/2/1.5

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

set interfaces fe-1/2/0 unit 6 description to-R2

set interfaces fe-1/2/0 unit 6 family inet6 address 2001:db8:0:4::/64 eui-64

set interfaces loO unit 3 family inet6 address 2001:db8::3/128

set protocols ripng group ripng-group export advertise-routes-through-ripng

set protocols ripng group ripng-group neighbor fe-1/2/0.6

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
direct

set policy-options policy-statement advertise-routes-through-ripng term 1 from protocol
ripng

set policy-options policy-statement advertise-routes-through-ripng term 1 then accept

The following example requires you to navigate various levels in the configuration
hierarchy. For information about navigating the CLI, see Using the CLI Editor in Configuration
Mode in the CLI User Guide.

To configure the RIPng update interval:

1. Configure the network interfaces.

This example shows multiple loopback interface addresses to simulate attached
networks.

[edit interfaces]
user@R1# set fe-1/2/0 unit 1 description to-R2
user@R1# set fe-1/2/0 unit 1 family inet6 address 2001:db8:0:1::/64 eui-64

user@R1# set loO unit 1 family inet6 address 2001:db8::1/128

2. Configure the RIPng group, and add the interface to the group.

To configure RIPng in Junos OS, you must configure a group that contains the
interfaces on which RIPng is enabled. You do not need to enable RIPng on the
loopback interface.

[edit protocols ripng group ripng-group]
user@R1# set neighbor fe-1/2/0.1

3. Configure RIPng tracing operations.

[edit protocols ripng traceoptions]

54
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user@R1# set file ripng-trace-file
user@R1# set flag route

4. Create the routing policy to advertise both direct and RIPng-learned routes.

[edit policy-options policy-statement advertise-routes-through-ripng term 1]
user@R1# set from protocol direct

user@R1# set from protocol ripng

user@R1# set then accept

5. Apply the routing policy.
In Junos OS, you can only apply RIPng export policies at the group level.

[edit protocols ripng group ripng-group]
user@R1# set export advertise-routes-through-ripng

Results From configuration mode, confirm your configuration by entering the show interfaces,
show protocols, and show policy-options commands. If the output does not display the
intended configuration, repeat the configuration instructions in this example to correct
it.

user@R1# show interfaces
fe-1/2/0 {
unit1{
description to-R2;
family inet6 {
address 2001:db8:0:1::/64 {
eui-64;
1
}
1
}
lo0 {
unit1{
family inet6 {
address 2001:db8::1/128;
}
1
}

user@R1# show protocols
ripng {
traceoptions {
file ripng-trace-file;
flag route;
1
group ripng-group {
export advertise-routes-through-ripng;
neighbor fe-1/2/0.1;
1
}

user@R1# show policy-options
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policy-statement advertise-routes-through-ripng {
term1{
from protocol [ direct ripng ];
then accept;
1
1

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

Verification

Confirm that the configuration is working properly.

Checking the Log File

Purpose Make sure that the RIPng route updates are logged in the configured log file.

Action 1. Deactivate the extra loopback interface address on Device R3.

[edit interfaces loO unit 3 family inet6]
user@R3# deactivate address 2001:db8::3/128
user@R3# commit

2. From operational mode, enter the show log ripng-trace-file command with the | match
2001:db8::3 option.

user@R1> show log ripng-trace-file | match 2001:db8::3

Mar 6 14:57:03.516867 2001:db8::3/128: metric-in: 3, change: 3 -> 3; # gw:
1, pkt_upd_src fe80::2a0:a514:0:24c, inx: 0, rte_upd_src fe80::2a0:a514:0:24c
Mar 6 14:57:32.786286 2001:db8::3/128: metric-in: 3, change: 3 -> 3; # gw:
1, pkt_upd_src fe80::2a0:a514:0:24c, inx: 0, rte_upd_src fe80::2a0:a514:0:24c
Mar 6 14:58:02.584669 2001:db8::3/128: metric-in: 3, change: 3 -> 3; # gw:
1, pkt_upd_src fe80::2a0:a514:0:24c, inx: 0, rte_upd_src fe80::2a0:a514:0:24c
Mar 6 14:58:30.213894 2001:db8::3/128: metric-in: 3, change: 3 -> 3; # gw:
1, pkt_upd_src fe80::2a0:a514:0:24c, inx: 0, rte_upd_src fe80::2a0:a514:0:24c
Mar 6 14:59:00.115110 2001:db8::3/128: metric-in: 3, change: 3 -> 3; # gw:
1, pkt_upd_src fe80::2a0:a514:0:24c, inx: 0, rte_upd_src fe80::2a0:a514:0:24c
Mar 6 14:59:05.826644 Setting RIPng rtbit on route 2001:db8::3/128, tsi =
0xbb69880

Mar 6 14:59:13.014652 2001:db8::3/128: metric-in: 16, change: 3 -> 16; # gw:
1, pkt_upd_src fe80::2a0:a514:0:24c, inx: 0, rte_upd_src fe80::2a0:a514:0:24c
Mar 6 14:59:13.015132 CHANGE 2001:db8::3/128 nhid 566 gw
feB80::2a0:a514:0:24c RIPNng pref 100/0 metric 3/0 fe-1/2/0.1 **Delete Int>
Mar 6 14:59:13.015197 Bestroute to 2001:db8::3/128 got deleted. Doing route
calculation on the stored rte-info

Meaning The output shows that the route to 2001:db8::3/128 was deleted.

Related . Understanding RIPng Protocol Traffic Trace Operations on page 47
Documentation
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Troubleshooting

« Troubleshooting Network Issues on page 59
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CHAPTER 7

Troubleshooting Network Issues

- Working with Problems on Your Network on page 59

« Isolating a Broken Network Connection on page 60

« |ldentifying the Symptoms of a Broken Network Connection on page 65

« Isolating the Causes of a Network Problem on page 66

« Taking Appropriate Action for Resolving the Network Problem on page 67

« Evaluating the Solution to Check Whether the Network Problem Is Resolved on page 67

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 you might use to diagnose problems with the

router and network.

Table 3: Chesdllisibfior Working with Problems on Your Network

Tasks

“|solating a Broken Network Connection” on page 60

’ Command or Action

1. Identifying the Symptoms of a Broken Network Connection on
page 61

ping (ip-address | hostname)
show route (ip-address | hostname)
traceroute (ip-address | hostname)

2. Isolating the Causes of a Network Problem on page 62

show < configuration | interfaces | protocols | route >

3. Taking Appropriate Action for Resolving the Network Problem
on page 63

[edit]

delete routing options static route destination-prefix
commit and-quit

show route destination-prefix

4, Evaluating the Solution to Check Whether the Network Problem
Is Resolved on page 64

show route (ip-address | hostname)
ping (ip-address | hostname) count 3
traceroute (ip-address | hostname)
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Isolating a Broken Network Connection

By applying the standard four-step process illustrated in Figure 7 on page 60, 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 7: Process for Diagnosing Problems in Your Network

Identify , Evaluate | Solved
the symptom »| Isolate causes »| Take action ™! ihe solution >

t t i § tsotes

Before you embark on the four-step process, however, it isimportant that you are prepared
for the inevitable problems that occur on all networks. While you might 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 and monitoring
of your network. To prepare for problems on your network, understand how the network
functions under normal conditions, have records of baseline network activity, and carefully
observe the behavior of your network during a problem situation.

Done

1408

Figure 8 on page 60 shows the network topology used in this topic to illustrate the process
of diagnosing problems in a network.

Figure 8: Network with a Problem

AS 65001

100: .1

$0-0/0/1-.15.1

~+——100.100.1.0/24

s0-0/0/1-15.2:

100: .5

Key:

so—d/O/X: 10.1.x.x/30

100: 10.0.0.x/32

Aggregate Routes: AS 65002

100.100.2.0/24

100.100.3.0/24

100.100.4.0/24 l00: .2 100: .3

50-0/0/0—.12.2 $0-0/0/1-.23.1
50-0/0/0—.12.1 50-0/0/1-23.2
50-0/0/2—.26.1", / 50-0/0/3—.36.1
50-0/0/2-.26.2 ) ! 50-0/0/3-.36.2
8

100: .6 S

The network in Figure 8 on page 60 consists of two autonomous systems (ASs). AS
65001 includes two routers, and AS 65002 includes three routers. The border router (R1)
in AS 65001 announces aggregated prefixes 100.100/24 to the AS 65002 network. The

60
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problem in this network is that R6 does not have access to R5 because of a loop between
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 61

2. lIsolating the Causes of a Network Problem on page 62

3. Taking Appropriate Action for Resolving the Network Problem on page 63

4. Evaluating the Solution to Check Whether the Network Problem Is Resolved on page 64

Identifying the Symptoms of a Broken Network Connection

Problem

Solution

Sample Output

Description: The symptoms of a problem in your network are usually quite obvious, such
as the failure to reach a remote host.

To identify the symptoms of a problem on 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)

user@R6> ping10.0.0.5

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 FIg 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 FIg off TTL Pro cks Src Dst
4 5 00 0054 e2e2 0 0000 01 O1 a8bf 10.1.26.2 10.0.0.5

~C
--- 10.0.0.5 ping statistics ---
3 packets transmitted, O packets received, 100% packet loss

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32 *[1S-1S/165] 00:02:39, metric 10
> t010.1.26.1 via s0-0/0/2.0

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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Meaning

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

The sample output shows an unsuccessful ping command in which the packets are being
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
traceroute command shows the loop between10.1.26.1 (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

Solution

Sample Output

Description: A particular symptom can be the result of one or more causes. Narrow down
the focus of your search to find each individual cause of the unwanted behavior.

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 problem may require the use of more than just the commands listed
above. See the appropriate commmand reference for a more exhaustive list of commonly
used operational mode commands.

user@R6> show interfaces terse

Interface Admin Link Proto Local Remote
so0-0/0/0 up up
so0-0/0/0.0 up up inet 10.1.56.2/30
iso
s0-0/0/2 up up
so0-0/0/2.0 up up inet 10.1.26.2/30
iso
so0-0/0/3 up up
so0-0/0/3.0 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, O hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32 *[Static/5] 00:16:21
> t010.1.26.2 via so-0/0/2.0
[BGP/170] 3d 20:23:35, MED 5, localpref 100
AS path: 65001 1
> to 10.1.12.1 via so0-0/0/0.0

62

Copyright © 2017, Juniper Networks, Inc.



Chapter 7: Troubleshooting Network Issues

Meaning

The sample output shows that all interfaces on R6 are up. The output from R2 shows
that a static route [Static/5] configured on R2 points to R6 (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

Solution

Sample Output

Meaning

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:

. 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.

. ldentify 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

[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, O hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32 *[BGP/170] 3d 20:26:17, MED 5, localpref 100
AS path: 650011
> to 10.1.12.1 via s0-0/0/0.0

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 (*).
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Evaluating the Solution to Check Whether the Network Problem Is Resolved

Problem

Solution

Sample Output

Meaning

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
Broken Network Connection” on page 60, we chose to work from the local router toward
the remote router, but you might 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.

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)

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, O 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 s0-0/0/2.0

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

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 R5is 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

Solution

Sample Output

Meaning

Description: The symptoms of a problem in your network are usually quite obvious, such
as the failure to reach a remote host.

To identify the symptoms of a problem on 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)

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 FIg 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 FIg 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, O packets received, 100% packet loss

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, O holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32 *[1S-1S/165] 00:02:39, metric 10
> t010.1.26.1 via s0-0/0/2.0

user@R6> traceroute 10.0.0.5
traceroute to 10.0.0.5 (10.
1 10.1.26.1 (10.1.26.1)
10.1.26.2 (10.1.26.2)
10.1.26.1 (10.1.26.1)
10.1.26.2 (10.1.26.2)
10.1.26.1 (10.1.26.1)

.0.5), 30 hops max, 40 byte packets
649 ms 0.521 ms 0.490 ms
521 ms 0.537 ms 0.507 ms
.523 ms 0.536 ms 0.514 ms
.528 ms 0.551 ms 0.523 ms

0
0
0
0
0
0.531 ms 0.550 ms 0.524 ms

a s wN

The sample output shows an unsuccessful ping command in which the packets are being
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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traceroute command shows the loop between10.1.26.1 (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

Solution

Sample Output

Meaning

Description: A particular symptom can be the result of one or more causes. Narrow down
the focus of your search to find each individual cause of the unwanted behavior.

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 problem may 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.

user@R6> show interfaces terse

Interface Admin Link Proto Local Remote
so0-0/0/0 up up
s0-0/0/0.0 up up inet 10.1.56.2/30
iso
so0-0/0/2 up up
s0-0/0/2.0 up up inet 10.1.26.2/30
iso
so0-0/0/3 up up
s0-0/0/3.0 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, 0O holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32 *[Static/5] 00:16:21
> t010.1.26.2 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 so0-0/0/0.0

The sample output shows that all interfaces on R6 are up. The output from R2 shows
that a static route [Static/5] configured on R2 points to R6 (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

Solution

Sample Output

Meaning

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:

. 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.

. |dentify 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

[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, O hidden)
+ = Active Route, - = Last Active, * = Both

10.0.0.5/32 *[BGP/170] 3d 20:26:17, MED 5, localpref 100
AS path: 650011
> to 10.1.12.1 via s0-0/0/0.0

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 Check Whether 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.
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Solution

Sample Output

Meaning

You can address possible causes in any order. In relation to the network in “Isolating a
Broken Network Connection” on page 60, we chose to work from the local router toward
the remote router, but you might 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.

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)

user@R6> show route 10.0.0.5

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, O 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 so0-0/0/2.0

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

5
5

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

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 R5is through R2 (10.1.26.1), and then through R1 (10.1.12.1).
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Configuration Statements and
Operational Commands

« Configuration Statements on page 71

« Operational Commands on page 89
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CHAPTER 8

Configuration Statements

« export (Protocols RIPng) on page 72

. graceful-restart (Protocols RIPng) on page 73
« group (Protocols RIPng) on page 74

« holddown (Protocols RIPng) on page 75

« import (Protocols RIPng) on page 76

« metric-in (Protocols RIPng) on page 77

« metric-out (Protocols RIPng) on page 78

« neighbor (Protocols RIPng) on page 79

« preference (Protocols RIPng) on page 80

« receive (Protocols RIPng) on page 81

« ripng on page 82

« route-timeout (Protocols RIPng) on page 83
« routing-instances (Multiple Routing Entities) on page 84
« send (Protocols RIPng) on page 85

« traceoptions (Protocols RIPng) on page 86

« update-interval (Protocols RIPng) on page 88
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export (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

export [ policy-names 1;

[edit logical-systems logical-system-name protocols ripng group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripng group group-name],

[edit protocols ripng group group-name],

[edit routing-instances routing-instance-name protocols ripng group group-name]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Apply a policy or list of policies to routes being exported to the neighbors.

By default, RIPng does not export routes it has learned to its neighbors. To have RIPng
export routes, apply one or more export policies. To apply export policies and to filter
routes being exported from the local routing device to its neighbors, include the export
statement and list the name of the policy to be evaluated.

You can define one or more export policies. If no routes match the policies, the local
routing device does not export any routes to its neighbors. Export policies override any
metric values determined through calculations involving the values configured with the
metric-in and metric-out statements.

policy-names—Name of one or more policies.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. import on page 76

72
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graceful-restart (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

graceful-restart {
disable;
restart-time seconds;

}

[edit logical-systems logical-system-name protocols ripng],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripngl,

[edit protocols ripng],

[edit routing-instances routing-instance-name protocols ripng]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Configure graceful restart for RIPng.

disable—Disables graceful restart for RIPng.

The remaining statement is explained separately. See CLI Explorer.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Junos OS High Availability Library for Routing Devices
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group (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

group group-name {

export [ policy-names 1;

metric-out metric;

neighbor neighbor-name {
import policy-name;
metric-in metric;
receive <none>;
route-timeout seconds;
send <none>;
update-interval seconds;

1

preference number;

route-timeout seconds;

update-interval seconds;

[edit logical-systems logical-system-name protocols ripng],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripngl,

[edit protocols ripng],

[edit routing-instances routing-instance-name protocols ripng]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Configure a set of RIPng neighbors that share an export policy and metric. The export
policy and metric govern what routes to advertise to neighbors in a given group.

Each group must contain at least one neighbor. You should create a group for each export
policy that you have.
group-name—Name of a group, up to 16 characters long.

The remaining statements are explained separately. See CLI Explorer.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.
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holddown (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

holddown seconds;

[edit logical-systems logical-system-name protocols ripng],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripngl,

[edit protocols ripng],

[edit routing-instances routing-instance-name protocols ripng]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Configure how long the expired route is retained in the routing table before being removed.

seconds—Estimated time to wait before removing expired routes from the routing table.
Default: 180 seconds
Range: 10 through 180 seconds

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. Example: Configuring RIPng Update Interval on page 40
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import (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

import [ policy-names 1];

[edit logical-systems logical-system-name protocols ripng],

[edit logical-systems logical-system-name protocols ripng group group-name neighbor
neighbor-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripngl,

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripng group group-name neighbor neighbor-name],

[edit protocols ripng],

[edit protocols ripng group group-name neighbor neighbor-name],

[edit routing-instances routing-instance-name protocols ripng],

[edit routing-instances routing-instance-name protocols ripng group group-name neighbor
neighbor-name]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Apply one or more policies to routes being imported into the local routing device from
its neighbors.

policy-names—Name of one or more policies.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. Example: Applying Policies to RIPng Routes Imported from Neighbors on page 17

. exporton page 72
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metric-in (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

metric-in metric;

[edit logical-systems logical-system-name protocols ripng],

[edit logical-systems logical-system-name protocols ripng group group-name neighbor
neighbor-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripngl,

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripng group group-name neighbor neighbor-name],

[edit protocols ripng],

[edit protocols ripng group group-name neighbor neighbor-name],

[edit routing-instances routing-instance-name protocols ripng],

[edit routing-instances routing-instance-name protocols ripng group group-name neighbor
neighbor-name]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Specify the metric to add to incoming routes when advertising into RIPng routes that
were learned from other protocols. Use this statement to configure the routing device to
prefer RIPng routes learned through a specific neighbor.

metric—Metric value.
Range: 1through 16
Default: 1

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Example: Configuring the Metric Value Added to Imported RIPng Routes to Control the
Route Selection Process on page 32
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metric-out (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

metric-out metric;

[edit logical-systems logical-system-name protocols ripng group group-name neighbor
neighbor-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripng group group-name neighbor neighbor-name],

[edit protocols ripng group group-name neighbor neighbor-name],

[edit routing-instances routing-instance-name protocols ripng group group-name neighbor
neighbor-name]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Specify the metric value to add to routes transmitted to the neighbor. Use this statement
to control how other routing devices prefer RIPng routes sent from this neighbor.

When an export policy is configured, RIPng exports all learned routes to neighbors
configured with the neighbor statement.

If aroute being exported was learned from a member of the same RIPng group, the metric
associated with that route (unless modified by an export policy) is the normal RIPng
metric. For example, a RIPng route with a metric of 5 learned from a neighbor configured
with a metric-in value of 2 is advertised with a combined metric of 7 when advertised to
RIPng neighbors in the same group. However, if this route was learned from a RIPng
neighbor in a different group or from a different protocol, the route is advertised with the
metric value configured for that group with the metric-out statement. The default value
for metric-outis 1.

To modify the metric for routes advertised outside a group, include the metric-out
statement.

metric—Metric value.
Range: 1through 16
Default: 1

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Example: Configuring the Metric Value Added to Imported RIPng Routes to Control the
Route Selection Process on page 32

« Understanding RIPng Traffic Control with Metrics for Optimizing the Path Cost on
page 31
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neighbor (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

neighbor neighbor-name {
import [ policy-names 1;
metric-in metric;
receive <none>;
route-timeout seconds;
send <none>;
update-interval seconds;

[edit logical-systems logical-system-name protocols ripng group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripng group group-name],

[edit protocols ripng group group-name],

[edit routing-instances routing-instance-name protocols ripng group group-name]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Configure neighbor-specific RIPng parameters, thereby overriding the defaults set for

the routing device.

neighbor-name—Name of an interface over which a routing device communicates to its
neighbors.

The remaining statements are explained separately. See CLI Explorer.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.
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preference (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

preference preference;

[edit logical-systems logical-system-name protocols ripng group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripng group group-name],

[edit protocols ripng group group-name],

[edit routing-instances routing-instance-name protocols ripng group group-name]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Specify the preference of external routes learned by RIPng as compared to those learned
from other routing protocols.

By default, Junos OS assigns a preference of 100 to routes that originate from RIPng.
When Junos OS determines that a route is to become the active route, the software
selects the route with the lowest preference and installs this route into the forwarding
table.

To modify the default RIPng preference value, include the preference statement.

preference—Preference value. A lower value indicates a more preferred route.
Range: O through 4,294,967,295 (2°° —1)
Default: 100

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.
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receive (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

receive <none>;

[edit logical-systems logical-system-name protocols ripng],

[edit logical-systems logical-system-name protocols ripng group group-name neighbor
neighbor-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripngl,

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripng group group-name neighbor neighbor-name],

[edit protocols ripng],

[edit protocols ripng group group-name neighbor neighbor-name],

[edit routing-instances routing-instance-name protocols ripng],

[edit routing-instances routing-instance-name protocols ripng group group-name neighbor
neighbor-name]

Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.
Enable or disable receiving of update messages.

none—(Optional) Disable receiving update messages.
Default: Enabled

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. sendon page 85
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ripng

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

ripng {...}

[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]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Enable RIPng routing on the routing device.

RIPng is disabled on the routing device.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.
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route-timeout (Protocols RIPng)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

route-timeout seconds;

[edit logical-systems logical-system-name protocols ripng],

[edit logical-systems logical-system-name routing-instances routing-instance-name protocols
ripngl,

[edit protocols ripng],

[edit routing-instances routing-instance-name protocols ripng]

Statement introduced in Junos OS Release 7.6.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Support for routing instances introduced in Junos OS Release 9.0.

Configure the route timeout interval for RIPng.

seconds—Estimated time to wait before making updates to the routing table.
Range: 30 through 360 seconds
Default: 180 seconds

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. Example: Configuring RIPng Update Interval on page 40
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routing-instances (Multiple Routing Entities)

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

routing-instances routing-instance-name { ... }

[edit],
[edit logical-systems logical-system-name]

Statement introduced before Junos OS Release 7.4.

Configure an additional routing entity for a router. You can create multiple instances of
BGP, I1S-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:

. Aset of routing tables
. Aset of interfaces that belong to these routing tables

. A set of routing option configurations

Each routing instance has a unigue name and a corresponding IP unicast table. For
example, if you configure a routing instance with the name my-instance, its corresponding
|IP unicast table is my-instance.inet.O. All routes for my-instance are installed into
my-instance.inet.O.

Routes are installed into the default routing instance inet.O 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, or bgp orinclude special characters within the name of a 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
inarouting-instance name if a logical system other than the default is explicitly configured.
Routing-instance names, further, are restricted from having the form _.*__ (beginning
and ending with underscores). The colon : character cannot be used when multitopology
routing (MTR) is enabled.

Routing instances are disabled for the router.

routing-instance-name—Name of the routing instance. This must be a non-reserved string
of not more than 128 characters.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.
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