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About This Guide

Use this guide to perform initial provisioning, configure Junos OS features, chain multiple virtualized
network functions, monitor, and manage the NFX250 NextGen devices.
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NFX250 NextGen Overview
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The Juniper Networks NFX250 Network Services Platform is a secure, automated, software-driven
customer premises equipment (CPE) platform that delivers virtualized network and security services on
demand. The NFX250 is part of the Juniper Cloud CPE solution, which leverages Network Functions
Virtualization (NFV). It enables service providers to deploy and chain multiple, secure, and high-
performance virtualized network functions (VNFs) on a single device.

Figure 1 on page 2 shows the NFX250 device.

Figure 1: NFX250 Device

The NFX250 is a complete SD-WAN CPE, which provides secure router functionality and Next-
Generation Firewall (NGFW) solution.

NGFW includes security features such as
e VPN (see VPN User Guide for Security Devices)

e NAT (see NAT User Guide)


https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/security/security-vpn-ipsec.html
https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/nfx-series/nat-nfx-series.html

e ALG (see Application Layer Gateways User Guide)
e Application Security (see AppSecure User Guide)
e Content Security features including Enhanced Web Filtering and Anti-Virus (see UTM User Guide)

The NFX250 device is suitable for small to midsize businesses and large multinational or distributed

enterprises.

Junos OS Release 19.1R1 introduces a reoptimized architecture for NFX250 devices. This architecture
enables you to use JCP as the single point of management to manage all the NFX250 components.

@ NOTE: For documentation purposes, NFX250 devices that use this architecture are
referred to as NFX250 NextGen devices.

Software Architecture

Figure 2 on page 4 illustrates the software architecture of the NFX250 NextGen. The architecture is
designed to provide a unified control plane that functions as a single management point. Key
components in the NFX250 NextGen software include the JCP, JDM, Layer 2 data plane, Layer 3 data
plane, and VNFs.


https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/nfx-series/alg-nfx-series.html
https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/nfx-series/appsecure-nfx-series.html
https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/nfx-series/utm-nfx-series.html

Figure 2: NFX250 NextGen Software Architecture
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Key components of the system software include:

e Linux—The host OS, which functions as the hypervisor.

e VNF—A VNF is a virtualized implementation of a network device and its functions. In the NFX250
NextGen architecture, Linux functions as the hypervisor, and it creates and runs the VNFs. The VNFs
include functions such as firewalls, routers, and WAN accelerators.

You can connect VNFs together as blocks in a chain to provide networking services.

e JCP—Junos virtual machine (VM) running on the host OS, Linux. The JCP functions as the single point
of management for all the components.

The JCP supports:

e Layer 2 to Layer 3 routing services

e Layer 3 to Layer 4 security services

e Layer 4 to Layer 7 advanced security services

In addition, the JCP enables VNF lifecycle management.



e JDM—An application container that manages VNFs and provides infrastructure services. The JDM
functions in the background. Users cannot access the JDM directly.

e L2 data plane—Manages Layer 2 traffic. The Layer 2 data plane forwards the LAN traffic to the Open
vSwitch (OVS) bridge, which acts as the NFV backplane. The Layer 2 data plane is mapped to the
virtual FPCO on the JCP.

e L3 data plane—Provides data path functions for the Layer 3 to Layer 7 services. The Layer 3 data
plane is mapped to the virtual FPC1 on the JCP.

e Open vSwitch (OVS) bridge—The OVS bridge is a VLAN-aware system bridge that acts as the NFV
backplane to which the VNFs, FPC1, and FPCO connect. Additionally, you can create custom OVS
bridges to isolate connectivity between different VNFs.

For the list of supported features, see Feature Explorer.

NFX250 Models

Table 1 on page 5 lists the NFX250 device models and its specifications. For more information, see
the NFX250 Hardware Guide.

Table 1: NFX250 Models and Specifications

Components

CPU

Storage

Form Factor

Ports

NFX250-51

2.0 GHz 6-core Intel CPU

16 GB

100 GB SSD

Desktop

Eight 10/100/ 1000BASE-T
RJ-45 access ports

NFX250-52

2.0 GHz 6-core Intel CPU

32GB

400 GB SSD

Desktop

Eight 10/100/ 1000BASE-
T RJ-45 access ports

NFX250-S1E

2.0 GHz 6-core Intel CPU

16 GB

200 GB SSD

Desktop

Eight 10/100/ 1000BASE-
T RJ-45 access ports


https://apps.juniper.net/feature-explorer/select-platform.html?category=Software+Defined+Networking&typ=1#pid=51400250&platform=NFX250&swName=Junos+OS

Table 1: NFX250 Models and Specifications (Continued)

Components

Interfaces

NFX250-5S1

Two 10/100/ 1000BASE-T
RJ-45 ports which can be
used as access ports or
uplink ports

Two 100/1000BASE-X SFP
ports which can be used as
uplinks

Two 1-Gigabit or 10-
Gigabit Ethernet SFP+
uplink ports

One 10/100/ 1000BASE-T
RJ-45 management port

Console ports (RJ-45 and
mini-USB)

One USB 2.0 port

NFX250-52

Two 10/100/ 1000BASE-T
RJ-45 ports which can be
used as access ports or
uplink ports

Two 100/1000BASE-X SFP
ports which can be used as
uplinks

Two 1-Gigabit or 10-
Gigabit Ethernet SFP+
uplink ports

One 10/100/ 1000BASE-T
RJ-45 management port

Console ports (RJ-45 and
mini-USB)

One USB 2.0 port

The NFX250 NextGen device includes the following network interfaces:

NFX250-S1E

Two 10/100/ 1000BASE-T
RJ-45 ports which can be
used as access ports or
uplink ports

Two 100/1000BASE-X SFP
ports which can be used as
uplinks

Two 1-Gigabit or 10-
Gigabit Ethernet SFP+
uplink ports

One 10/100/ 1000BASE-T
RJ-45 management port

Console ports (RJ-45 and
mini-USB)

One USB 2.0 port

e Ten 1-Gigabit Ethernet RJ-45 ports and two 1-Gigabit Ethernet network ports that support small
form-factor pluggable (SFP) transceivers. The ports follow the naming convention, ge-0/0/n, where n
ranges from O to 11. These ports are used for LAN connectivity.

e Two 1-Gigabit or 10-Gigabit uplink ports that support small form-factor pluggable plus (SFP+)
transceivers. The ports follow the naming convention xe-0/0/n, where the value of nis either 12 or
13. These ports are used as WAN uplink ports.

¢ A dedicated management port labeled MGMT (fxp0) functions as the out-of-band management
interface. The fxpO interface is assigned the IP address 192.168.1.1/24.



e Two static interfaces, sxe-0/0/0 and sxe-0/0/1, which connect the Layer 2 data plane (FPCO) to the

OVS backplane.

@ NOTE: By default, all the network ports connect to the Layer 2 data plane.

@ NOTE: The NFX250 NextGen devices do not support integrated routing and bridging
(IRB) interfaces. The IRB functionality is provided by ge-1/0/0, which is always mapped
to the service chaining backplane (OVS). Note that this mapping cannot be changed.

For the list of supported transceivers for your device, see https:/apps.juniper.net/hct/product/
#prd=NFX250.

Performance Modes

IN THIS SECTION

Core to CPU Mapping on NFX250 | 12

NFX250 NextGen devices offer various operational modes. You can either select the operational mode
of the device from a pre-defined list of modes or specify a custom mode.

Throughput mode—Provides maximum resources (CPU and memory) for Junos software.

Hybrid mode—Provides a balanced distribution of resources between the Junos software and third-
party VNFs.

Compute mode—Provides minimal resources for Junos software and maximum resources for third-
party VNFs.

Custom mode—Provides an option to allocate resources to Layer 3 data plane and NFV backplane.

@ NOTE: Compute, hybrid, and throughput modes are supported in Junos OS Release
19.2R1 or later. Custom mode is supported in Junos OS Release 21.1R1 or later.The
default mode is throughput in Junos OS Releases prior to 21.4R1. Starting in Junos OS
Release 21.4R1, the default mode is compute.


https://apps.juniper.net/hct/product/#prd=NFX250
https://apps.juniper.net/hct/product/#prd=NFX250

In throughput mode, you must map SR-IOV VF to Layer 3 data plane interfaces on an NFX250 NextGen
device. Three SR-IOV (VFs) are reserved from each NIC (SXE or HSXE) to support a maximum of six
Layer 3 data plane interfaces. For example:

user@host# set vmhost virtualization-options interfaces ge-1/0/1 mapping interface hsxe@

@ NOTE: You cannot create VNFs on Throughput mode.

@ NOTE: Starting in Junos OS Release 21.1R1, mapping OVS to Layer 3 data plane
interface is not supported in throughput mode on NFX250 NextGen devices. If the OVS
mapping is present in releases prior to Junos OS Release 21.1R1, you must change the
mapping before upgrading the device to Junos OS Release 21.1R1 to prevent
configuration commit failure.

In hybrid, compute, and throughput modes, you can map Layer 3 data plane interfaces to either SR-IOV
or OVS on an NFX250 NextGen device. For example:

Map Layer 3 data plane interfaces to either SR-IOV:

user@host# set vmhost virtualization-options interfaces ge-1/0/1 mapping interface hsxe@

Map Layer 3 data plane interfaces to either OVS:

user@host# set vmhost virtualization-options interfaces ge-1/0/1

@ NOTE: Starting in Junos OS Release 21.1R1, when your device is in throughput mode,
you can map the Layer 3 data plane interfaces only to SR-IOV VFs. When your device is
in compute or hybrid modes, you can map the Layer 3 data plane interfaces to either SR-
IOV VFs or OVS.

In hybrid or compute mode, you can create VNFs using the available CPUs on each mode. You can check
the CPU availability by using the show vmhost mode command. Each VNF can have maximum user interfaces
apart from the two management interfaces. You can attach the VNF interfaces to either OVS or SR-IOV

interfaces.



@ NOTE: You cannot attach single VNF interface to both SR-IOV and OVS. However, you
can attach different interfaces from the same VNF to SR-IOV and OVS.

Seven SR-IOV (VFs) are reserved from each NIC (SXE or HSXE) to create VNF interfaces, and supports
up to a maximum of 28 SR-IOV VNF interfaces per device. You can view the available free VFs by using

the show system visibility network.

@ NOTE: When the mapping to a particular Layer 3 data plane interface changes between
SR-1I0OV NICs (eg, hsxe0 to hsxel) or from hsxexto OVS or vice versa, then FPC1 restarts
automatically.

To change the current mode, run the request vmhost mode mode-name command. The request vmhost mode ?
command lists only the pre-defined modes such as hybrid, compute, and throughput modes.

Before switching to a mode, issue the show system visibility cpu and show vmhost mode commands to check
the availability of CPUs. When switching between operational modes, ensure that resource and
configuration conflicts do not occur.

For example, if you move from compute mode that supports VNFs to throughput mode that does not
support VNFs, conflicts occur:

user@host# run request vmhost mode throughput
error: Mode cannot be changed; Reason: No CPUs are available for VNFs in the desired mode, but

there is atleast one VNF currently configured

If the Layer 3 data plane is not mapped to SR-IOV, then switching from hybrid or compute mode to
throughput mode results in an error.

You can define a custom mode template in Junos configuration by using the following commands:
1. userehost# set vmhost mode custom custom-mode-name layer-3-infrastructure cpu count count

2. user@host# set vmhost mode custom custom-mode-name layer-3-infrastructure memory size mem-
size

3. userthost# set vmhost mode custom custom-mode-name nfv-back-plane cpu count count
4. userehost# set vmhost mode custom custom-mode-name nfv-back-plane memory size mem-size

Starting in Junos OS Release 22.1R1, you can opt to configure the CPU quota for the Layer 3 data plane
by using the set vmhost mode custom custom-mode-name layer-3-infrastructure cpu colocation quota quota-value
command, where guota-value can range from 1 through 99. If you configure cpu colocation quota, then the



sum total of the CPU quotas of the cpu colocation components must be less than or equal to 100. You
must configure cpu count using numeric values and not keywords like MIN as MIN can have different
values for different components.

The number of CPUs and the specific CPUs (by CPU ID) available for VNF usage in a custom mode is
automatically determined based on the cpu count and cpu colocation quota in the custom mode
configuration and the internally fixed CPU allocation for other Juniper system components.

The amount of memory, in terms of 1G units, available for VNF usage in a custom mode is automatically
determined based on the custom mode specific memory size configuration and the per-SKU internally
fixed memory allocation for other Juniper system components. Note that this number is only an
approximate value and the actual maximum memory allocation for VNFs might be less than that.

If you do not configure the memory size for a VNF, then the memory is considered as 1G (default value).
CPU count for both NFV backplane and Layer 3 data plane must be configured in integral numbers.

Memory for Layer 3 data plane and NFV backplane must be specified in Gigabytes in a custom mode.
The memory specified through a custom mode is created and backed by 1G huge pages for NFV
backplane usage and 2M huge pages for Layer 3 data plane usage. It is recommended to configure NFV
backplane memory size in integral numbers, whereas Layer 3 data plane memory can be configured in
decimals.

You must configure the CPU count and memory for both Layer 3 data plane and NFV backplane. The
CPU and memory resources for the remaining Junos software infrastructure is internally determined by
the device.

Custom mode template supports a keyword MIN, which is a device-specific pre-defined value for
allocating minimal resources.

flex and perfare the custom mode templates that are present in the default Junos configuration.

o flexmode—Uses MIN keyword for allocating resources to system components such as Layer 3 data
plane and NFV backplane. In this mode, device provides maximum memory and CPUs to third-party
VNFs.

To allocate resources in flex mode:

1. usereéhost# set vmhost mode custom custom-mode-name layer-3-infrastructure cpu count MIN

2. user@host# set vmhost mode custom custom-mode-name layer-3-infrastructure memory size MIN
3. userehost# set vmhost mode custom custom-mode-name nfv-back-plane cpu count MIN

4. userehost# set vmhost mode custom custom-mode-name nfv-back-plane memory size MIN

In flex mode, you can configure a maximum of:

e 8 IPSec VPN tunnels



e 16IFL
e 4IFD

e perfmode—Another example custom mode template that is available in the default Junos
configuration.

@ NOTE: Currently, Layer 3 data plane supports only MIN in a custom mode for both CPU
count and memory size.

When the device is in custom mode with MIN keyword, only basic firewall features are supported and
you can use Layer 3 data plane only for IPsec termination.

When you allocate CPUs to NFV backplane and Layer 3 data plane, the device allocates full cores. When
a full core is allocated to NFV backplane, both the logical CPUs on that hyper-threaded core are
allocated to it. However, to get the optimal performance, the device disables one of the logical CPUs and
is still counted as 2 CPUs allocated. When full cores are not available, the device allocates individual
CPUs from different cores.

While allocating CPUs for VNF usage, the device allocates full cores. Both the logical CPUs on that core
are enabled. When full cores are not available, the device allocates individual CPUs from different cores.

@ NOTE: The requested CPU count and memory should not exceed the total CPU count
and memory available on the system.

When the device is operating in custom mode, you can make changes to the custom mode
configuration. Reboot the device for the changes to take effect.

Commit checks are performed for basic validation when a custom mode is defined in the configuration
and when you change the device mode to a custom mode.

You cannot delete a custom mode configuration when the device is operating in the same mode.
To delete a custom mode configuration when the device is operating in custom mode:

1. Change the device mode from custom mode to another mode.

2. Delete the custom mode configuration.

When the device in a custom mode is downgraded to an image that does not support custom mode,
then the default throughput mode is applied on the device.



@ NOTE: Before performing such an image downgrade process, you must remove all VNF
configurations from the device.

When multiple custom modes are configured in the device and when the device is in a custom mode
other than the flex or perfcustom mode, which are defined in the factory-default Junos configuration,
you cannot reset the device configuration to factory-default configuration. Before you reset such a
device to factory-default Junos configuration, you must change the device mode to one of the pre-
defined modes such as compute, hybrid, throughput, or to the flex or perf custom mode that are already
defined in the factory-default configuration.

Core to CPU Mapping on NFX250

The following tables list the CPU to core mappings for the NFX250 models:

NFX250-LS1
Core 0 1 2 3
CPU 0,4 1,5 2,6 3,7

NFX250-51 and NFX250-52
Core 0 1 2 3 4 5

CPU 0,6 1,7 2,8 3,9 4,10 511

Benefits and Uses

The NFX250 NextGen provides the following benefits:

e Highly scalable architecture that supports multiple Juniper VNFs and third-party VNFs on a single
device. The modular software architecture provides high performance and scalability for routing,
switching, and security enhanced by carrier-class reliability.

e Integrated security, routing, and switching functionality in a single control plane simplifies
management and deployment.



e A variety of flexible deployments. A distributed services deployment model ensures high availability,
performance, and compliance. The device provides an open framework that supports industry
standards, protocols, and seamless API integration.

e Secure boot feature safeguards device credentials, automatically authenticates system integrity,
verifies system configuration, and enhances overall platform security.

e Automated configuration eliminates complex device setup and delivers a plug-and-play experience.

Junos OS Releases Supported on NFX Series Hardware

The Table 2 on page 13 provides details of Junos OS software releases supported on the NFX Series
devices.

Table 2: Supported Junos OS Releases on NFX Series Devices

NFX Supported Software Package Software Downloads

Series Junos OS Page

Platform Release

NFX150 18.1R1 or nfx-3 NFX150 Software
later Download Page

jinstall-host-nfx-3-x86-64-< release-number>- secure-
signed.tgz

install-media-host-usb-nfx-3-x86-64-< release-number>-

secure.img
NFX250 17.2R1 nfx-2 NFX250 Software
through Download Page
19.1R1 jinstall-host-nfx-2-flex-x86-64-< release-number >-

secure-signed.tgz

install-media-host-usb-nfx-2-flex-x86-64-< release-
number>- secure.img

19.1R1lor nfx-3 NFX250 Software
later Download Page
jinstall-host-nfx-3-x86-64-< release-number>-secure-
signed.tgz

install-media-host-usb-nfx-3-x86-64-< release-number>-
secure.img


https://www.juniper.net/support/downloads/?p=nfx150#sw
https://www.juniper.net/support/downloads/?p=nfx150#sw
https://www.juniper.net/support/downloads/?p=nfx250#sw
https://www.juniper.net/support/downloads/?p=nfx250#sw
https://www.juniper.net/support/downloads/?p=nfx250#sw
https://www.juniper.net/support/downloads/?p=nfx250#sw

Table 2: Supported Junos OS Releases on NFX Series Devices (Continued)

NFX Supported Software Package Software Downloads
Series Junos OS Page
Platform Release
NFX350 19.4R1lor nfx-3 NFX350 Software
later Download Page
jinstall-host-nfx-3-x86-64-< release-number>-secure-
signed.tgz

install-media-host-usb-nfx-3-x86-64-< release-number>-
secure.img

SEE ALSO

\ NFX250 Overview
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NFX250 NextGen Software Upgrade Overview

Starting in Junos OS Release 19.1R1, the NFX250 devices support the NFX250 NextGen software
architecture. This is a re-optimized architecture that enables you to use JCP as the single point of


https://www.juniper.net/support/downloads/?p=nfx350#sw
https://www.juniper.net/support/downloads/?p=nfx350#sw

management to manage all the NFX250 components. For more information about the NFX250 NextGen
architecture, see NFX250 NextGen Overview.

@ NOTE: For documentation purposes, NFX250 devices that use the reoptimized
architecture are referred to as NFX250 NextGen devices.

You can upgrade the software using a USB or through a CLI. This topic provides information about
prerequisites and the procedure to upgrade through a CLI from NFX250 software architecture to
NFX250 NextGen software architecture.

@ NOTE: The upgrade procedure using a USB remains the same for all NFX Series devices.

Prerequisites

To upgrade an NFX250 device, you must meet the following prerequisites:
Device-specific prerequisites
e An NFX250 device with BIOS => CBDE_SFP_00.21_01.01

To verify the BIOS version:

root@jdm> request execute-command "jhost dmidecode -t bios"

For the BIOS information, see the BI0S Information section in the command output message.
If the BIOS version is not CBDE_SFP_00.21_01.01, you can upgrade the BIOS:

1. Download the BIOS from Downloads page.

2. Copy and save the BIOS image to the /var/third-party directory.

3. From the JDM CLlI, access the hypervisor:

root@jdm> ssh hypervisor


https://www.juniper.net/documentation/en_US/junos/topics/topic-map/nfx250-ng-overview.html
https://support.juniper.net/support/downloads/

4. Upgrade the BIOS:

root@host:~# rpm -ivh /var/third-party/firmware/BI0S RPM package name

The system generates the following output:

Preparing. .. HHHHHHHHHH A [100% ]
1:nfx-2-secure-bios HHEHHHHAHHHAHHHAHHRAAHEHAHEHA AR [100% ]
A reboot is required to install the secure BIOS

Please reboot the system to complete the install

5. Reboot the device to load new BIOS.

a. Exit from hypervisor shell:

root@local-node:~# exit

logout

Connection to hypervisor closed.
{master:0}

root@JDM>

b. Reboot the device from JDM CLI.

{master:0}
root@porter-p2a-sys1> request system reboot

Reboot the system ? [yes,no] (no) yes

e An NFX250 NextGen configuration file with minimal or necessary configurations is required for
remote management access to the device after migrating to NFX250 NextGen. This file is an input
data for the request system software add clean-install package-name command.

Release-specific prerequisites
The NFX250 software must be compatible with the following releases:

e NFX250 software running Junos OS Release 18.4R2 or later to accept the configuration by using the
command:

user@host> request system software add clean-install package-name



A CAUTION: The clean-install command removes all contents on the hard disk. To avoid
data loss, copy all important files, configuration files (JDM, JCP, vSRX Virtual Firewall,
and third-party VNFs), log files, and VNF disk or image file, and save them in a secure
location before you upgrade the device.

e Releases prior to 18.4R2 must be upgraded to 18.4R2 or later.

A CAUTION: The NFX250 device will crash if you upgrade the NFX250 software image
running Junos OS Release prior to 18.4R2 to a release that supports NFX250 NextGen
software image.

The NFX250 NextGen configuration must be compatible with the NFX250 NextGen
software version. The configuration command syntax is not validated.

@ NOTE: The NFX250 software architecture and NFX250 NextGen software architecture
are different and the configurations are different for both the software.

Upgrade to NFX250 NextGen Software Architecture

Before you upgrade the NFX device:

e Create backup of the configuration files (JDM, JCP, vSRX Virtual Firewall, and third-party VNFs), log
files, VNF disk or image file, and other important files stored on the device.

e Check the prerequisites.

To upgrade the NFX250 software architecture to NFX250 NextGen software architecture:

1. Copy the configuration files that are required for in-band and out-of-band management and save it in
the /var/third-party folder. The configuration file should be of the same format as the file format
obtained by running the show configuration CLI command.

2. Copy the NFX250 NextGen software image and save it in the /var/third-party/images folder.

3. Initiate the software upgrade by using the following command:

root@jdm> request system software add clean-install reboot /var/third-party/images/jinstall-

image. tgz upgrade-with-config /var/third-party/config-file



The device is formatted and the NFX250 NextGen software image is installed. The device loads the
configurations and boots up the NFX250 Nextgen software image. You can access the device
remotely through the in-band and out-of-band management.

4. The device is now ready for additional configurations and third-party VNF onboarding.

NFX Product Compatibility
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Hardware Compatibility

To obtain information about the components that are supported on your devices, and special
compatibility guidelines with the release, see the Hardware Guide and the Interface Module Reference
for the product.

To determine the features supported on NFX Series devices in this release, use the Juniper Networks
Feature Explorer, a Web-based application that helps you to explore and compare Junos OS feature
information to find the right software release and hardware platform for your network. Find Feature
Explorer at: https:/pathfinder.juniper.net/feature-explorer/.

Hardware Compatibility Tool

For a hardware compatibility matrix for optical interfaces and transceivers supported across all
platforms, see the Hardware Compatibility Tool.

Software Version Compatibility

This section lists the vSRX Virtual Firewall and Cloud CPE Solution software releases that are compatible
with the Junos OS releases on the NFX Series devices.


https://apps.juniper.net/feature-explorer/
https://apps.juniper.net/hct/home/

@ NoTE:

e Starting in Junos OS Release 18.1R1, NFX Series devices support the same version of

platform software and vSRX Virtual Firewall. For example, see Table 3 on page 19.

NFX250 Software Version Compatibility

This section lists the vSRX Virtual Firewall and CloudCPE Solution software releases that are compatible

with the Junos OS releases on the NFX250 devices:

Table 3: Software Compatibility Details with vSRX Virtual Firewall and Cloud CPE Solution

NFX250 Junos OS Release

15.1X53-D40.3

15.1X53-D41.6

15.1X53-D102.2

15.1X53-D47.4

15.1X53-D490

15.1X53-D495

15.1X53-D496

15.1X53-D45.3

17.2R1

17.3R1

17.4R1

VSRX Virtual Firewall

15.1X49-D40.6

15.1X49-D40.6

15.1X49-D61

15.1X49-D100.6

15.1X49-D143

15.1X49-D160

15.1X49-D170

15.1X49-Dé61

15.1X49-D78.3

15.1X49-D78.3

15.1X49-D78.3

Cloud CPE Solution

Cloud CPE Solution 2.0

Cloud CPE Solution 2.1

Cloud CPE Solution 3.0

Cloud CPE Solution 3.0.1

Cloud CPE Solution 4.0

Cloud CPE Solution 4.1

Cloud CPE Solution 4.1

Not applicable

Not applicable

Not applicable

Not applicable



Table 3: Software Compatibility Details with vSRX Virtual Firewall and Cloud CPE Solution (Continued))

NFX250 Junos OS Release VSRX Virtual Firewall Cloud CPE Solution
15.1X53-D471 15.1X49-D143 Not applicable
18.1R1 18.1R1 Not applicable
18.1R2 18.1R2 Not applicable
18.1R3 18.1R3 Not applicable
18.2R1 18.2R1 Not applicable
18.3R1 18.3R1 Not applicable

18.4R1 18.4R1 Not applicable
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Factory Default Settings

The NFX250 NextGen is shipped with the following factory default settings:

Table 4: Security Policies

Source Zone Destination Zone Policy Action
trust trust permit
trust untrust permit

The following table lists the ports in the trust and untrust zones for a device with factory-default
configuration.

Table 5: Interfaces

Port Label Interface Security Zone DHCP State IP Address

0/1to 0/11 ge-0/0/1to trust server 192.168.2.1/24
ge-0/0/11

0/12t0 0/13 xe-0/0/12 to untrust client ISP assigned

xe-0/0/13



Table 5: Interfaces (Continued)

Port Label Interface Security Zone DHCP State IP Address

MGMT fxp0 N/A N/A 192.168.1.1/24

The device is shipped with the following services enabled in the default security policy: DHCP, HTTP,
HTTPS, and SSH.

To provide secure traffic, a basic set of screens are configured on the untrust zone.

Enabling Basic Connectivity

Ensure that the device is powered on.

2. Connect to the console port:

a. Plug one end of the Ethernet cable into the console port on your device.

b. Connect the other end of the Ethernet cable to the RJ-45 to DB-9 serial port adapter shipped
with your device.

c. Connect the RJ-45 to DB-9 serial port adapter to the serial port on the management device. Use
the following values to configure the serial port:

Bits per second—9600; Parity—None; Data bits—8; Stop bits—1; Flow control—None.

@ NOTE: Alternately, you can use the USB cable to connect to the mini-USB console
port on the device. To use the mini-USB console port, you must download the USB
driver from the following page and install the driver on the management device:

https:/www.juniper.net/support/downloads/junos.html

3. Use any terminal emulation program such as HyperTerminal to connect to the device console. The
CLI displays a login prompt.

4. Login as root. If the software completes booting before you connect to the console, you might
need to press the Enter key for the prompt to appear.

login: root


https://www.juniper.net/support/downloads/junos.html

5. Start the CLL
root@:~ # cli
root@>

6. Enter configuration mode.
root@ configure

[edit]
root@#

7. Change the password for the root administration user account.
[edit]
root@# set system root-authentication plain-text-password

New password: password

Retype new password: password
8. Enable SSH service for the root user.
[edit]
root@# set system services ssh root-login allow
9. (Optional) Enable Internet connection for the devices connected on LAN by setting the DNS IP.
[edit]

root@# set access address-assignment pool junosDHCPPool family inet dhcp-attributes name-

server dns-server-ip

10. Commit the configuration.

[edit]
root@# commit

Establishing the Connection



1. Connect the device to the ISP by connecting one of the WAN ports (0/12 and 0/13) to the ISP. The
device is assigned an IP address by the ISP through DHCP.

@ NOTE: For information about NFX250 (NG) interfaces, see Table 5 on page 22.

2. Connect the laptop to one of the front panel LAN ports (0/0 to 0/11). The laptop is assigned an IP
address by the DHCP server running on the device.

3. Open a browser window on your laptop, navigate to https:/www.juniper.net, and verify your
connectivity.

Zero Touch Provisioning on NFX Series Devices
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Understanding Zero Touch Provisioning

Zero Touch Provisioning (ZTP) allows you to provision and configure an NFX Series device in your
network automatically, with minimal manual intervention. ZTP allows you to make configuration
changes or software upgrades without logging into the device. NFX Series devices support ZTP with Sky
Enterprise, which is a cloud-based network management application. For more information on Sky
Enterprise, see Sky Enterprise Documentation.

The initial provisioning process involves the following components:
e NFX Series device—Sends requests to Juniper’s Redirect Server.

e Redirect server—Provides authentication and authorization for the devices in a network to access
their assigned central servers for the boot images and initial configuration files. The redirect server
resides at Juniper Networks.


https://www.juniper.net
https://www.juniper.net/documentation/product/en_US/juniper-sky-enterprise

Connectivity to the redirect server can be through IPv4 or IPvé network. Depending on the source
address, the redirect server redirects the ZTP to the corresponding Central Server with IPv4 or IPvé
address.

The NFX Series device is shipped with a factory default configuration. The factory default
configuration includes the URL of the redirect server, that is used to connect to the central servers by
using a secure encrypted connection.

o Central server—Manages the network and the NFX Series devices located remotely. The central
server is located at a central geographical location. Alternately, you can use Contrail Service
Orchestration (CSO) along with Sky Enterprise. CSO deploys the network services and Sky Enterprise
manages the devices in the network.

Pre-staging an NFX Series Device

Prestaging is an optional step for the device to by-pass Juniper’s Redirect Server and to connect to a
customer specific Redirect Server or a Regional Server for authentication and authorization in the
network. Prestaging involves copying and applying certificates and customer specific configuration from
a specific directory in the device before the device is shipped to the customer site for installation.

The customer specific resources are stored internally. When the device boots up with the factory default
configuration, the prestage resources are copied and the configuration is applied on the device.

Figure 3 on page 27 illustrates the workflow of prestaging the NFX Series devices.



Figure 3: Workflow for Prestaging an NFX Series Device
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The prestage workflow proceeds as follows:

1.

2.

The device is shipped from the factory with the factory default configuration.

To prestage the device, the customer specific resources such as certificates and configuration are
copied to the device by a user or ISP.

To add the prestage configuration and certificates, run:

user@host>request system phone-home pre-stage add configuration file
user@host>request system phone-home pre-stage add certificates file/files

. After the device is prestaged, the device is shipped to the end user.

The end user powers on the remote device and connects the device to the ISP by connecting one of
the WAN ports (0/12 and 0/13) to the ISP. For more information, see "Initial Configuration on
NFX250 NextGen Devices " on page 22.

The device applies the prestage configuration and uses the certificates to authenticate the customer
specific Redirect Server or Regional Server.

The Redirect Server or Regional Server sends the corresponding Central Server information to the
device.

The device sends a provisioning request to the Central Server. The Central Server responds with the
boot image and the configuration that is provisioned on the Central Server for that particular device.



8. The device fetches the boot image and configuration file from the Central Server.

9. The device upgrades to the boot image and applies the configuration to start the services and
become operational.

To delete the prestage configuration and certificates, run:

user@host>request system phone-home pre-stage delete configuration file
user@host>request system phone-home pre-stage delete certificate all | file

user@host>request system phone-home pre-stage delete all

To verify the prestage configuration and certificates, run:

user@host>show system phone-home pre-stage configuration
user@host>show system phone-home pre-stage certificate

user@host>show system phone-home pre-stage

The prestage resources are not deleted when you upgrade the image by using the request system software
add image command or when you zeroize the device by using the request system zeroize command.

The default configuration for phone-home is:

user@jdm# set system phone-home server https://redirect. juniper.net

user@jdm# set system phone-home upgrade-image-before-configuration

To enable trace operation:

user@jdm# set system phone-home traceoptions file file-name size file-size
user@jdm# set system phone-home traceoptions flag [all | config | function | misc | socket |

state-machine]

To disable trace operation:

user@jdm# set system phone-home traceoptions no-remote-trace



Provisioning an NFX Series Device

Figure 4 on page 29 illustrates the workflow of the initial provisioning of NFX Series devices.

Figure 4: Workflow for Initial Provisioning of an NFX Series Device
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@ NOTE: Contact Juniper Support to add the device and the corresponding central server
to the redirect server.

The provisioning workflow proceeds as follows:

1. The end user powers on the remote device, and connects the remote device to the ISP through the
WAN ports.

2. The remote device transmits its X.509 certificate and fully qualified domain name (FQDN) as a
provisioning request to the redirect server.

3. The redirect server searches its data store for the central server that an administrator has specified
for the remote device, and confirms that the remote device's request corresponds to the X.509
certificate specified for the server.

4. The redirect server sends contact information for the central server to the remote device.



5. The remote device sends a request to the central server for the URL of the boot image and the
location of the initial configuration file. The central server responds with the requested information.

6. The remote device fetches the boot image and configuration file from the central server.

7. The remote device upgrades to the boot image (if the boot image is different from the image running
on the NFX Series device), and applies the configuration to start the services and become
operational.

Provisioning an NFX Series Device Using Sky Enterprise

Figure 4 on page 29 illustrates the workflow of the initial provisioning of NFX Series devices using Sky
Enterprise.

The provisioning workflow proceeds as follows:

1. The end user powers on the remote device, and connects the remote device to the ISP through the
WAN ports.

2. The NFX Series device transmits its X.509 certificate and fully qualified domain name (FQDN) as a
provisioning request to the Redirect Server.

3. The Redirect Server connects the device to Sky Enterprise.

4. Click the link in the authorization e-mail that you receive from Sky Enterprise. Alternately, you can
use the Sky Enterprise application to authorize the device.

5. The NFX Series device registers with Sky Enterprise.

6. The initial configuration of the device begins. The initial configuration process takes about 60
seconds.
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Understanding YANG on NFX250 NextGen Devices

YANG is a standards-based, extensible data modeling language that is used to model the configuration
and operational state data, remote procedure calls (RPCs), and server event notifications of network
devices. The NETMOD working group in the IETF originally designed YANG to model network
management data and to provide a standard for the content layer of the Network Configuration Protocol
(NETCONF) model. However, YANG is protocol independent, and YANG data models can be used
independent of the transport or RPC protocol and can be converted into any encoding format supported
by the network configuration protocol.

Juniper Networks provides YANG modules that define the Junos OS configuration hierarchy and
operational commands and Junos OS YANG extensions. You can generate the modules on the device
running Junos OS.

YANG uses a C-like syntax, a hierarchical organization of data, and provides a set of built-in types as well
as the capability to define derived types. YANG stresses readability, and it provides modularity and
flexibility through the use of modules and submodules and reusable types and node groups.

A YANG module defines a single data model and determines the encoding for that data. A YANG module
defines a data model through its data, and the hierarchical organization of and constraints on that data.
A module can be a complete, standalone entity, or it can reference definitions in other modules and
submodules as well as augment other data models with additional nodes.

A YANG module defines not only the syntax but also the semantics of the data. It explicitly defines
relationships between and constraints on the data. This enables you to create syntactically correct
configuration data that meets constraint requirements and enables you to validate the data against the
model before uploading it and committing it on a device.

YANG uses modules to define configuration and state data, notifications, and RPCs for network
operations in a manner similar to how the Structure of Management Information (SMI) uses MIBs to
model data for SNMP operations. However, YANG has the benefit of being able to distinguish between



operational and configuration data. YANG maintains compatibility with SNMP’s SMI version 2 (SMIv2),
and you can use libsmi to translate SMIv2 MIB modules into YANG modules and vice versa. Additionally,
when you cannot use a YANG parser, you can translate YANG