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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:

« QFabric System

. OFX3000-G

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:
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[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 xxvii 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 xxvii 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.

xxviii
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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.

XXX
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PART 1

Overview

« Before You Begin on page 3

« Hardware Architecture Overview on page 17
« Software Architecture Overview on page 37
« Software Features on page 49

« Licenses on page 89
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CHAPTERI1

Before You Begin

« QFabric System Overview on page 3
« Understanding QFabric System Terminology on page 7

« Understanding Interfaces on the QFabric System on page 12

QFabric System Overview

Supported Platforms  QFabric System

The architecture of legacy data centers contrasts significantly with the revolutionary
Juniper Networks data center solution.

This topic covers:

« Legacy Data Center Architecture on page 3

« OQFX Series QFabric System Architecture on page 5

Legacy Data Center Architecture

Service providers and companies that support data centers are familiar with legacy
multi-tiered architectures, as seen in Figure 1 on page 4.
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Figure 1: Legacy Data Center Architecture

9041164

The access layer connects servers and other devices to a Layer 2 switch and provides an
entry point into the data center. Several access switches are in turn connected to
intermediate Layer 2 switches at the aggregation layer (sometimes referred to as the
distribution layer) to consolidate traffic. A core layer interconnects the aggregation layer
switches. Finally, the core switches are connected to Layer 3 routers in the routing layer
to send the aggregated data center traffic to other data centers or a wide area network
(WAN), receive external traffic destined for the data center, and interconnect different
Layer 2 broadcast domains within the data center.

The problems that exist with the multi-tiered data center architecture include:

. Limited scalability—The demands for electrical power, cooling, cabling, rack space,
and port density increase exponentially as the traditional data center expands, which
prohibits growth after minimal thresholds are met.

. Inefficient resource usage—Up to 50 percent of switch ports in a legacy data center
are used to interconnect different tiers rather than support server and storage
connections. In addition, traffic that ideally should move horizontally between servers
within a data center often must also be sent vertically up through the tiers to reach a
router and down through the tiers to reach the required destination server.

- Increased latency—By requiring the devices at each tier level to perform multiple
iterations of packet and frame processing, the data plane traffic takes significantly
longer to reach its destination than if the sending and receiving devices were directly
connected. This processing overhead results in potentially poor performance for
time-sensitive applications, such as voice, video, or financial transactions.
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QFX Series QFabric System Architecture

In contrast to legacy multi-tiered data center architectures, the Juniper Networks QFX
Series QFabric System architecture provides a simplified networking environment that
solves the most challenging issues faced by data center operators. A fabric is a set of
devices that act in concert to behave as a single switch. It is a highly scalable, distributed,
Layer 2 and Layer 3 networking architecture that provides a high-performance,
low-latency, and unified interconnect solution for next-generation data centers as seen
in Figure 2 on page 5.

Figure 2: QFX Series QFabric System Architecture
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A QFabric system collapses the traditional multi-tiered data center model into a single
tier where all access layer devices (known in the QFabric system model as Node devices)
are essentially directly connected to all other access layer devices across a very large
scale fabric backplane (known in the QFabric system model as the Interconnect device).
Such anarchitecture enables the consolidation of data center endpoints (such as servers,
storage devices, memory, appliances, and routers) and provides better scaling and
network virtualization capabilities than traditional data centers.
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Related
Documentation

Essentially, a QFabric system can be viewed as a single, nonblocking, low-latency switch
that supports thousands of 10-Gigabit Ethernet ports or 2-Gbps, 4-Gbps, or 8-Gbps Fibre
Channel ports to interconnect servers, storage, and the Internet across a high-speed,
high-performance fabric. The entire QFabric system is managed as a single entity through
a Director group, containing redundant hardware and software components that can be
expanded and scaled as the QFabric system grows in size. In addition, the Director group
automatically senses when devices are added or removed from the QFabric system and
dynamically adjusts the amount of processing resources required to support the system.
Suchintelligence helps the QFabric system use the minimum amount of power to run
the system efficiently, but not waste energy on unused components.

As a result of the QFabric system architecture, data center operators are now realizing
the benefits of this next-generation architecture, including:

. Low latency—Because of its inherent advantages in this area, the QFabric system
provides an excellent foundation for mission-critical applications such as financial
transactions and stock trades, as well as time-sensitive applications such as voice and
video.

. Enhanced scalability—The QFabric system can be managed as a single entity and
provides support for thousands of data center devices. As Internet traffic continues to
grow exponentially with the increase in high-quality video transmissions andrise in the
number of mobile devices used worldwide, the QFabric system can keep pace with
the demands for bandwidth, applications, and services offered by the data center.

. Virtualization-enabled—The QFabric system was designed to work seamlessly with
virtual servers, virtual appliances, and other virtual devices, allowing for even greater
scalability, expandability, and rapid deployment of new services than ever before.
Migrating to virtual devices also results in significant costs savings, fueled by reduced
space requirements, decreased needs for power and cooling, and increased processing
capabilities.

« Simplicity—Although the QFabric system can scale to hundreds of devices and
thousands of ports, you can still manage the QFabric system as a single system.

« Flexibility—You can deploy the QFabric system as an entire system or in stages.

. Convergence—Because the congestion-free fabric is lossless, all traffic in a QFabric
system can be converged onto a single network. As a result, the QFabric system
supports Ethernet, Fibre Channel over Ethernet, and native Fibre Channel packets and
frames.

Flat, nonblocking, and lossless, the network fabric offered by the QFabric system has the
scale and flexibility to meet the needs of small, medium, and large-sized data centers
for years to come.

« Understanding QFabric System Terminology on page 7
« Understanding the QFabric System Hardware Architecture on page 17

« Understanding the QFabric System Software Architecture on page 37
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Understanding QFabric System Terminology

Supported Platforms  QFabric System

To understand the QFabric system environment and its components, you should become
familiar with the terms defined in Table 3 on page 7.

Table 3: QFabric System Terms

Term Definition

Clos network fabric Three-stage switching network in which switch elements in the middle stages
are connected to all switch elements in the ingress and egress stages. In the
case of QFabric system components, the three stages are represented by an
ingress chipset, a midplane chipset, and an egress chipset in an Interconnect
device (such as a QFX3008-I Interconnect device). In Clos networks, which
are well known for their nonblocking properties, a connection can be made
from any idle input port to any idle output port, regardless of the traffic load
in the rest of the system.

Director device Hardware component that processes fundamental QFabric system applications
and services, such as startup, maintenance, and inter-QFabric system device
communication. A set of Director devices with hard drives can be joined to form
a Director group, which provides redundancy and high availability by way of
additional memory and processing power. (See also Director group.)

Director group Set of Director devices that host and load-balance internal processes for the
QFabric system. The Director group handles tasks such as QFabric system
network topology discovery, Node and Interconnect device configuration,
startup, and DNS, DHCP, and NFS services. Operating a Director group is a
minimum requirement to manage a QFabric system.

The Director group runs the Director software for management applications
and runs dual processes in active/standby mode for maximum redundancy
and high availability. (See also Director software and Director device.)

Director software Software that handles QFabric system administration tasks, such as fabric
management and configuration. The Junos OS-based Director software runs
on the Director group, provides a single, consolidated view of the QFabric
system, and enables the main QFabric system administrator to configure,
manage, monitor, and troubleshoot QFabric system components from a
centralized location. To access the Director software, log in to the default
partition. (See also Director device and Director group.)

fabric control Routing Engine Virtual Junos OS Routing Engine instance used to control the exchange of
routes and flow of data between QFabric system hardware components within
a partition. The fabric control Routing Engine runs on the Director group.

fabric manager Routing Engine Virtual Junos OS Routing Engine instance used to control the initialization and
maintenance of QFabric system hardware components belonging to the default
partition. The fabric manager Routing Engine runs on the Director group.

infrastructure QFabric system services processed by the virtual Junos Routing Engines
operating within the Director group. These services, such as fabric management
and fabric control, support QFabric system functionality and high availability.
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Table 3: QFabric System Terms (continued)

Term Definition

Interconnect device QFabric system component that acts as the primary fabric for data plane traffic
traversing the QFabric system between Node devices. Examples of Interconnect
devices include the QFX3008-I Interconnect device in a QFX3000-G QFabric
system, the QFX5100-240 configured as an Interconnect device, and the
QFX3600-I Interconnect device in a QFX3000-M QFabric system. (See also
Node device.)

Junos Space Carrier-class network management system for provisioning, monitoring, and
diagnosing Juniper Networks routing, switching, security, and data center
platforms.

network Node group Set of one to eight Node devices that connects to an external network.

network Node group Routing Engine  Virtual Junos OS Routing Engine instance that handles routing processes for
a network Node group. The network Node group Routing Engine runs on the
Director group.

Node device Routing and switching device that connects to endpoints (such as servers or
storage devices) or external network peers, and is connected to the QFabric
system through an Interconnect device. You can deploy Node devices similarly
to the way a top-of-rack switch is implemented. Examples of Node devices
include the QFX3500 Node device, QFX3600 Node device,and QFX5100 Node
device. (See also Interconnect device and network Node group.)

partition Collection of physical or logical QFabric system hardware components (such
as Node devices) that provides fault isolation, separation, and security.

In their initial state, all QFabric system components belong to a default partition.

QFabric system Highly scalable, distributed, Layer 2 and Layer 3 networking architecture that
provides a high-performance, low-latency, and unified interconnect solution
for next-generation data centers. A QFabric system collapses the traditional
multi-tier data center model, enables the consolidation of data center
endpoints (such as servers, storage devices, memory, appliances, and routers),
and provides better scaling and network virtualization capabilities than
traditional data centers.

Essentially, a QFabric system can be viewed as a single, nonblocking,
low-latency switch that supports thousands of 10-Gigabit Ethernet ports or
2-Gbps, 4-Gbps or 8-Gbps Fibre Channel ports to interconnect servers, storage,
and the Internet across a high-speed, high-performance fabric. The QFabric
system must have sufficient resources and devices allocated to handle the
Director group, Node device, and Interconnect device functions and capabilities.
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Table 3: QFabric System Terms (continued)

Term Definition

QFabric system control plane

Internal network connection that carries control traffic between QFabric system
components. The QFabric system control plane includes management
connections between the following QFabric system hardware and software
components:

« Node devices, such as the QFX3500 Node device.
« Interconnect devices, such as the QFX3008-I| Interconnect device.

« Director group processes, such as management applications, provisioning,
and topology discovery.

« Control plane Ethernet switches to provide interconnections to all QFabric
system devices and processes. For example, you can use EX Series EX4200
switches running in Virtual Chassis mode for this purpose.

To maintain high availability, the QFabric system control plane uses a different
network than the QFabric system data plane, and uses a fabric provisioning
protocol and a fabric management protocol to establish and maintain the
QFabric system.

QFabric system data plane

Redundant, high-performance, and scalable data plane that carries QFabric
system data traffic. The QFabric system data plane includes the following
high-speed data connections:

« 10-Gigabit Ethernet connections between QFabric system endpoints (such
as servers or storage devices) and Node devices.

o 40-Gbps quad small form-factor pluggable plus (QSFP+) connections
between Node devices and Interconnect devices.

« 10-Gigabit Ethernet connections between external networks and a Node
device acting as a network Node group.

To maintain high availability, the QFabric system data plane is separate from
the QFabric system control plane.

QFabric system endpoint

Device connected to a Node device port, such as a server, a storage device,
memory, an appliance, a switch, or a router.

QFabric system fabric

Distributed, multistage network that consists of a queuing and scheduling
system thatisimplemented in the Node device, and a distributed cross-connect
system that isimplemented in Interconnect devices. The QFabric system fabric
is part of the QFabric system data plane.

QFX3500 Node device

Node device that connects to either endpoint systems (such as servers and
storage devices) or external networks in a QFabric system. It is packaged in an
industry-standard 1U, 19-inch rack-mounted enclosure.

The QFX3500 Node device provides up to 48 10-Gigabit Ethernet interfaces
to connect to the endpoints. Twelve of these 48 interfaces can be configured
to support 2-Gbps, 4-Gbps or 8-Gbps Fibre Channel, and 36 of the interfaces
can be configured to support Gigabit Ethernet. Also, there are four uplink
connections to connect to Interconnect devices in a QFabric system. These
uplinks use 40-Gbps quad small form-factor pluggable plus (QSFP+)
interfaces. (See also QFX3500 switch.)
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Table 3: QFabric System Terms (continued)

Term Definition

QFX3500 switch Standalone data center switch with 10-Gigabit Ethernet access ports and
40-Gbps quad, small form-factor pluggable plus (QSFP+) uplink interfaces.
You can (optionally) configure some of the access ports as 2-Gbps, 4-Gbps,
or 8-Gbps Fibre Channel ports or Gigabit Ethernet ports.

The QFX3500 switch can be converted to a QFabric system Node device as
part of a complete QFabric system. The switch is packaged in an
industry-standard 1U, 19-inch rack-mounted enclosure. (See also QFX3500
Node device.)

QFX3600 Node device Node device that connects to either endpoint systems (such as servers and
storage devices) or external networks in a QFabric system. It is packaged in an
industry-standard 1U, 19-inch rack-mounted enclosure.

The QFX3600 Node device provides 16 40-Gbps QSFP+ ports. By default, 4
ports (labeled QO through Q3) are configured for 40-Gbps uplink connections
between your Node device and your Interconnect device, and 12 ports (labeled
Q4 through Q15) use QSFP+ direct-attach copper (DAC) breakout cables or
QSFP+ transceivers with fiber breakout cables to support 48 10-Gigabit
Ethernet interfaces for connections to either endpoint systems (such as servers
and storage devices) or external networks. Optionally, you can choose to
configure the first eight ports (QO through Q7) for uplink connections between
your Node device and your Interconnect device, and ports Q2 through Q15 for
10-Gigabit Ethernet connections to either endpoint systems or external
networks. (See also QFX3600 switch.)

QFX3600 switch Standalone data center switch with 16 40-Gbps quad, small form-factor
pluggable plus (QSFP+) interfaces. By default, all the 16 ports operate as
40-Gigabit Ethernet ports. Optionally, you can choose to configure the 40-Gbps
ports to operate as four 10-Gigabit Ethernet ports. You can use QSFP+ to four
SFP+ breakout cables to connect the 10-Gigabit Ethernet ports to other servers,
storage, and switches.

The QFX3600 switch can be converted to a QFabric system Node device as
part of a complete QFabric system. The switch is packaged in an
industry-standard 1U, 19-inch rack-mounted enclosure. (See also QFX3600
Node device.)
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Table 3: QFabric System Terms (continued)

Term Definition

QFX5100 Node device

QFabric system Node device that connects to either endpoint systems (such
as servers and storage devices) or external networks. All three supported
models are packaged in an industry-standard 1U, 19-inch rack-mounted
enclosure. A QFX5100 Node device can be any of these models:

« QFX5100-48S

By default, the QFX5100-48S Node device provides 48 10-Gigabit Ethernet
interfaces to connect to the endpoints. There are also six 40-Gbps quad
small form-factor pluggable plus (QSFP+) interfaces, of which four are
uplinks (FTE).

« OFX5100-48T

By default, the QFX5100-48T Node device provides 48 10GBASE-T interfaces
to connect to endpoints. There are also six 40-Gbps QSFP+ interfaces, of
which four are uplinks (FTE)

« QFX5100-240Q

By default, the QFX5100-240 Node device provides 24 40-Gigabit Ethernet
QSFP+ interfaces to connect to the endpoints. The QFX5100-240 has two
expansion bays. The number of additional interfaces available depends on
the expansion module and the System mode configured for the Node device.

By default, on the QFX5100-48S Node device and QFX5100-48T Node device,
the first 4 ports (labeled fte-0/1/0 through fte-0/1/3) are configured for
40-Gbps uplink connections between your Node device and your Interconnect
devices, and 2 ports (labeled xle-0/1/4 and xle-0/1/5) use QSFP+ direct-attach
copper (DAC) breakout cables or QSFP+ transceivers with fiber breakout
cables to support 8 10-Gigabit Ethernet interfaces for connections to either
endpoint systems (such as servers and storage devices) or external networks.
Optionally, you can choose to configure the middle 2 ports (xle-0/1/2 and
xle-0/1/3) for additional connections to either endpoint systems or external
networks.

(See also QFX3500 Node device and QFX3600 Node device.)

redundant server Node group

Set of two Node devices that connect to servers or storage devices. Link
aggregation group (LAG) interfaces can span the Node devices within a
redundant server Node group.

rolling upgrade

Routing Engine

Method used in the QFabric system to upgrade the software for components
in a systematic, low-impact way. A rolling upgrade begins with the Director
group, proceeds to the fabric (Interconnect devices), and finishes with the
Node groups.

Juniper Networks-proprietary processing entity that implements QFabric system
control plane functions, routing protocols, system management, and user
access. Routing Engines can be either physical or virtual entities.

The Routing Engine functions in a QFabric system are sometimes handled by
Node devices (when connected to endpoints), but mostly implemented by
the Director group (to provide support for QFabric system establishment,
maintenance, and other tasks).
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Table 3: QFabric System Terms (continued)

Term Definition

routing instance Private collection of routing tables, interfaces, and routing protocol parameters
unique to a specific customer. The set of interfaces is contained in the routing
tables, and the routing protocol parameters control the information in the
routing tables.

(See also virtual private network.)

server Node group Set of one or more Node devices that connect to servers or storage devices.

virtual LAN (VLAN) Unique Layer 2 broadcast domain for a set of ports selected from the
components available in a partition. VLANs allow manual segmentation of
larger Layer 2 networks and help to restrict access to network resources. To
interconnect VLANS, Layer 3 routing is required.

virtual private network (VPN) Layer 3 routing domain within a partition. VPNs maintain privacy with a
tunneling protocol, encryption, and security procedures. In a QFabric system,
a Layer 3 VPN is configured as a routing instance.

flow group Force redundant multicast streams to flow through different interconnect
devices to prevent a single interconnect device from potentially dropping both
streams of multicast traffic during a failure.

Related . QFabric System Overview on page 3
Documentation . Understanding the QFabric System Hardware Architecture on page 17
. Understanding the QFabric System Software Architecture on page 37
« Understanding Fibre Channel Terminology

« Understanding QFabric Multicast Flow Groups

Understanding Interfaces on the QFabric System

Supported Platforms  QFabric System

This topic describes:

« Four-Level Interface Naming Convention on page 12
« QSFP+ Interfaces on page 13
« Link Aggregation on page 16

Four-Level Interface Naming Convention

When you configure an interface on the QFabric system, the interface name needs to
follow a four-level naming convention that enables you to identify an interface as part
of either a Node device or a Node group. Include the name of the network or server Node
group at the beginning of the interface name.

The four-level interface naming convention is:
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QSFP+ Interfaces

device-name:type-foc/pic/port

where device-name is the name of the Node device or Node group. The remainder of the
naming convention elements are the same as those in the QFX3500 switch interface
naming convention.

An example of a four-level interface name is:
node2:xe-0/0/2

The QFX3500 Node device provides four 40-Gbps QSFP+ (quad small form-factor
pluggable plus) interfaces (labeled QO through Q3) for uplink connections between your
Node device and your Interconnect devices.

The QFX3600 Node device provides 16 40-Gbps QSFP+ interfaces. By default, 4 interfaces
(labeled QO through Q3) are configured for 40-Gbps uplink connections between your
Node device and your Interconnect devices, and 12 interfaces (labeled Q4 through Q15)
use QSFP+ direct-attach copper (DAC) breakout cables or QSFP+ transceivers with fiber
breakout cables to support 48 10-Gigabit Ethernet interfaces for connections to either
endpoint systems (such as servers and storage devices) or external networks. Optionally,
you can choose to configure the first eight interfaces (QO through Q7) for uplink
connections between your Node device and your Interconnect devices, and interfaces
Q2 through Q15 for 10-Gigabit Ethernet or 40-Gigabit Ethernet connections to either
endpoint systems or external networks (see “Configuring the Port Type on QFX3600
Node Devices” on page 546). Table 4 on page 13 shows the port mappings for QFX3600
Node devices.

Table 4: QFX3600 Node Device Port Mappings

10-Gigabit Ethernet Interfaces | 40-Gigabit Ethernet 40-Gigabit Data Plane
Port Number (On PIC 0) Interfaces (On PIC 1) Uplink Interfaces (On PIC 1)
Qo0 Not supported on this port xle-0/1/0 fte-0/1/0
Q1 Not supported on this port xle-0/1/1 fte-0/1/1
Q2 xe-0/0/8 xle-0/1/2 fte-0/1/2

xe-0/0/9

xe-0/0/10

xe-0/0/M
Q3 xe-0/0/12 xle-0/1/3 fte-0/1/3

xe-0/0/13

xe-0/0/14

xe-0/0/15
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Table 4: QFX3600 Node Device Port Mappings (continued)

10-Gigabit Ethernet Interfaces | 40-Gigabit Ethernet 40-Gigabit Data Plane

Port Number (On PIC 0) Interfaces (On PIC 1) Uplink Interfaces (On PIC 1)

Q4 xe-0/0/16 xle-0/1/4 fte-0/1/4
xe-0/0/17
xe-0/0/18

xe-0/0/19

Q5 xe-0/0/20 xle-0/1/5 fte-0/1/5
xe-0/0/21
xe-0/0/22

xe-0/0/23

Q6 xe-0/0/24 xle-0/1/6 fte-0/1/6
xe-0/0/25
xe-0/0/26

xe-0/0/27

Q7 xe-0/0/28 xle-0/1/7 fte-0/1/7
xe-0/0/29
xe-0/0/30

xe-0/0/31

Q8 xe-0/0/32 xle-0/1/8 Not supported on this port
xe-0/0/33
xe-0/0/34

xe-0/0/35

Q9 xe-0/0/36 xle-0/1/9 Not supported on this port
xe-0/0/37
xe-0/0/38

xe-0/0/39

Q10 xe-0/0/40 xle-0/1/10 Not supported on this port
xe-0/0/41
xe-0/0/42

xe-0/0/43
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Table 4: QFX3600 Node Device Port Mappings (continued)

10-Gigabit Ethernet Interfaces | 40-Gigabit Ethernet 40-Gigabit Data Plane

Port Number (On PIC 0) Interfaces (On PIC 