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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:

« MX 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
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.
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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
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.

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:

Xiv Copyright © 2017, Juniper Networks, Inc.



About the Documentation

[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 1 on page xv 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.
g 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.

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

Table 2: Text and Syntax Conventions

Convention Description Examples

Bold text like this Represents text that you type. To enter configuration mode, type the
configure command:

user@host> configure
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Table 2: Text and Syntax Conventions (continued)

Convention

Fixed-width text like this

Description

Represents output that appears on the
terminal screen.

Examples

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
« l|dentifies 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, commandes, 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]1 | 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
hierarchy.

; (semicolon)

Identifies a leaf statement at a
configuration hierarchy level.

[edit]
routing-options {
static {
route default {
nexthop address;
retain;
1
1
1

GUI Conventions

Bold text like this

Represents graphical user interface (GUI)
items you click or select.

« Inthe Logical Interfaces box, select
All Interfaces.

« To cancel the configuration, click
Cancel.

XVi
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples
> (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:

« 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/
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. 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/.

. Call1-888-314-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.html.
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CHAPTERI1

Understanding How Virtual Chassis
Provides Interchassis Redundancy

« Interchassis Redundancy and Virtual Chassis Overview on page 19

Interchassis Redundancy and Virtual Chassis Overview

As more high-priority voice and video traffic is carried on the network, interchassis
redundancy has become a baseline requirement for providing stateful redundancy on
broadband subscriber management equipment such as broadband services routers,
broadband network gateways, and broadband remote access servers. To provide a
stateful interchassis redundancy solution for MX Series 3D Universal Edge Routers, you
can configure a Virtual Chassis.

This topic provides an overview of interchassis redundancy and the Virtual Chassis, and
explains the benefits of configuring a Virtual Chassis on supported MX Series routers.

« Interchassis Redundancy Overview on page 19
« Virtual Chassis Overview on page 20
« Benefits of Configuring a Virtual Chassis on page 20

« Supported Routing Platforms for MX Series Virtual Chassis on page 21

Interchassis Redundancy Overview

Traditionally, redundancy in broadband edge equipment has used an intrachassis
approach, which focuses on providing redundancy within a single system. However, a
single-system redundancy mechanism no longer provides the degree of high availability
required by service providers who must carry mission-critical voice and video traffic on
their network. Consequently, service providers are requiring interchassis redundancy
solutions that can span multiple systems that are colocated or geographically dispersed.

Interchassis redundancy is a high availability feature that prevents network outages and
protects routers against access link failures, uplink failures, and wholesale chassis failures
without visibly disrupting the attached subscribers or increasing the network management
burden for service providers. Network outages can cause service providers to lose revenues
and require them to register formal reports with government agencies. A robust
interchassis redundancy implementation enables service providers to fulfill strict
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service-level agreements (SLAs) and avoid unplanned network outages to better meet
the needs of their customers.

Virtual Chassis Overview

One approach to providing interchassis redundancy is the Virtual Chassis model. In general
terms, a Virtual Chassis configuration enables a collection of member routers to function
as a single virtual router, and extends the features available on a single router to the
member routers in the Virtual Chassis. The interconnected member routers in a Virtual
Chassis are managed as a single network element that appears to the network
administrator as a single chassis with additional line card slots, and to the access network
as a single system.

To provide a stateful interchassis redundancy solution for MX Series 3D Universal Edge
Routers, you can configure a Virtual Chassis. An MX Series Virtual Chassis interconnects
two MX Series routers into a logical system that you can manage as a single network
element. The member routers in a Virtual Chassis are designated as the Virtual Chassis
master router (also known as the protocol master) and the Virtual Chassis backup router
(also known as the protocol backup). The member routers are interconnected by means
of dedicated Virtual Chassis ports that you configure on Modular Port
Concentrator/Modular Interface Card (MPC/MIC) interfaces.

An MX Series Virtual Chassis is managed by the Virtual Chassis Control Protocol (VCCP),
which is a dedicated control protocol based on IS-IS. VCCP runs on the Virtual Chassis
port interfaces and is responsible for building the Virtual Chassis topology, electing the
Virtual Chassis master router, and establishing the interchassis routing table to route
traffic within the Virtual Chassis.

Benefits of Configuring a Virtual Chassis

Configuring a Virtual Chassis for MX Series routers provides the following benefits:

« Simplifies network management of two routers that are either colocated or
geographically dispersed across a Layer 2 point-to-point network.

« Provides resiliency against network outages and protects member routers against
access link failures, uplink failures, and chassis failures without visibly disrupting
attached subscribers or increasing the network management burden for service
providers.

« Extends the high availability capabilities of applications such as graceful Routing Engine
switchover (GRES) and nonstop active routing (NSR) beyond a single MX Series router
to both member routers in the Virtual Chassis.

. Enables service providers to fulfill strict service level agreements (SLAs) and avoid
unplanned network outages to better meet their customers’ needs.

« Provides the ability to scale bandwidth and service capacity as more high-priority voice
and video traffic is carried on the network.
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Supported Routing Platforms for MX Series Virtual Chassis

You can configure a Virtual Chassis on the following MX Series 3D Universal Edge Routers
with MPC/MIC interfaces:

« MX240 3D Universal Edge Router
« MX480 3D Universal Edge Router
« MX960 3D Universal Edge Router
« MX2010 3D Universal Edge Router
« MX2020 3D Universal Edge Router

o NOTE: Platform support depends onthe Junos OS release in your installation.

Graceful Routing Engine switchover (GRES) and nonstop active routing (NSR) must be
enabled on both member routers in the Virtual Chassis.

Supported Member Router Combinations

A two-member MX Series Virtual Chassis supports the member router combinations
marked as Yes in Table 3 on page 21.

Table 3: MX Series Virtual Chassis Supported Member Router
Combinations

Member Router

Type MX2010 MX2020
MX240 Yes Yes Yes No No
MX480 Yes Yes Yes No No
MX960 Yes Yes Yes Yes Yes
MX2010 No No Yes Yes Yes
MX2020 No No Yes Yes Yes

Routing Engine Requirements

Each member router in the Virtual Chassis must have dual Routing Engines installed, and
all four Routing Engines in the Virtual Chassis must be the same model. For example,
you cannot configure a Virtual Chassis if one member router has two RE-S-2000 Routing
Engines installed and the other member router has two RE-S-1800 Routing Engines
installed.
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0 NOTE: For an MX Series Virtual Chassis configuration that includes an
MX2020 router, all four Routing Engines in the Virtual Chassis must have at
least 16 gigabytes of memory.

Related . Virtual Chassis Components Overview on page 24

D tati
ocumentation « Configuring Interchassis Redundancy for MX Series 3D Universal Edge Routers Using

a Virtual Chassis on page 58

« Example: Configuring Interchassis Redundancy for MX Series 3D Universal Edge Routers
Using a Virtual Chassis on page 73
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CHAPTER 2

Understanding How a Virtual Chassis
Works

« Virtual Chassis Components Overview on page 24

« Global Roles and Local Roles in a Virtual Chassis on page 30

« Mastership Election in a Virtual Chassis on page 32

« Switchover Behavior in an MX Series Virtual Chassis on page 34
« Split Detection Behavior in a Virtual Chassis on page 38

« Virtual Chassis Heartbeat Connection Overview on page 41

« Command Forwar