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Lab Guidance

Note: It will take more than 90 minutes to complete this lab. The
modules are independent of each other so you can start at the beginning
of any module and proceed from there. You can use the Table of
Contents to access any module of your choosing.

The Table of Contents can be accessed in the upper right-hand corner of
the Lab Manual.

Lab Module List:

* Module 1 - Introduction to NSX (15 minutes) (Basic) In this module you will
be introduced to the NSX Data Center platform and its capabilities. You will
also explore the new NSX-T 3.0 features.

* Module 2 - Host and Edge Transport Node Preparation (30 minutes)
(Advanced) In this module, you will review the prepared components ready
for NSX workloads.

* Module 3 - Logical Switching (15 minutes) (Advanced) In this module, you
will review the NSX lab fabric, configure Logical Switches, and attach them
to virtual machines. You will be introduced to the use of the GENEVE
protocol for overlay networking.

* Module 4 - Logical Routing (30 minutes) (Advanced) In this module you will
learn how to configure Logical Routing in NSX for North-South and East-
West traffic, configure High Availability (HA), and configure Equal Cost
Multipathing (ECMP).

* Module 5 - Distributed Firewall and Tools (30 minutes) (Advanced) In this
module we will demonstrate how the distributed firewall (DFW) and
operational tools within NSX function and are configured.

* Module 6 -NSX Services (15 minutes) (Intermediate) In this module you will
explore NSX service as VPN, Load balancing and DHCP / IPAM.

* Module 7 - NSX operations overview (15 minutes) (Intermediate) In this
module you will explore basic topology management, flow tracing and
operational functions.

Lab Captains:

Joe Collon, Staff NSX Systems Engineer, Americas

Kevin Moats, Staff Technical Account Manager, Americas
Victor Monga, Senior Technical Account Manager, Americas
Pearline Vijayakumar, Solution Engineer, AP)

This lab manual can be downloaded from the Hands-on Labs Document site found
here:
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http://docs.hol.vmware.com

This lab may be available in other languages. To set your language preference
and have a localized manual deployed with your lab, you may utilize this
document to help guide you through the process:

http://docs.hol.vmware.com/announcements/nee-default-language.pdf

Disclaimer: For over a decade, we have collaborated with Intel® to deliver
innovative solutions that enable IT to continually transform their data centers.
We have incorporated Intel® product and technology information within this
lab to help users understand the benefits of how both hardware and software
technology matter when trying to deploy in VMware's ecosystem. We believe
that this collaboration will have tremendous benefits for our customers.

Disclaimer: Due to the nature off the Hands on Labs environment you may
see vSphere or NSX related alarms. These alarms are due to the lack of
resources and can be safely ignored.

Location of the Main Console

I ﬂwnware‘ Welcome, o = HELP | PRIVACYY | MYPROFILE | LOGOUT | ENGLISH 3
AN

HOL Online
@ Lab: HOL-1700 vSphere Education Sample . [ o
M Guide TIME REMAINING: 01:26:35 .@

[#* SEND TEXT [0 CTRL*ALT+DEL (_» NOTES () POWER DOWN % POWER RESET

£ N

iy
\‘\ ‘s

ETABLE OF CONTENTS
- MORE GPTIONS

WELCOME TO THIS DEMC OF AN
ON DEMAND COURSE

V M WA R E 5] Welcome to this demo of On Demand course.
HANDS_ON LABS i This demo is designed to provide a look at what

an On Demand course is like. The demo is of
the first 3 Modules of the VMware vSphere:
Install, Configure, Manage [6.0) On Demand
course. The full course is 12 Modules. At the
end of the course you are provided a link if you
wish to sign up for any On Demand courses,
Enjoy!

MANUAL m

CONSOLES i

HOL-1700 @

1. The area in the RED box contains the Main Console. The Lab Manual is on the tab
to the Right of the Main Console.

2. A particular lab may have additional consoles found on separate tabs in the upper
left. You will be directed to open another specific console if needed.
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3. Your lab starts with 90 minutes on the timer. The lab can not be saved. All your
work must be done during the lab session. But you can click the EXTEND to
increase your time. If you are at a VMware event, you can extend your lab time
twice, for up to 30 minutes. Each click gives you an additional 15 minutes.
Outside of VMware events, you can extend your lab time up to 9 hours and 30
minutes. Each click gives you an additional hour.

Alternate Methods of Keyboard Data Entry

During this module, you will input text into the Main Console. Besides directly typing it
in, there are two very helpful methods of entering data which make it easier to enter
complex data.

Click and Drag Lab Manual Content Into Console Active
Window

You can also click and drag text and Command Line Interface (CLI) commands directly
from the Lab Manual into the active window in the Main Console.

Accessing the Online International Keyboard

@

You can also use the Online International Keyboard found in the Main Console.

1. Click on the Keyboard Icon found on the Windows Quick Launch Task Bar.
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Click once in active console window

On-Screen Keyboard

Esc . 5 3 : : a g 0 : x Home Nav
Tab ] ; ) I End Mv Up
Caps s f ] : ' Insert Mv Dn
Shift X B ) . PrtScn

Fn Ctrl iIE Ar Options

Administrator: Command Prompt

Microsoft Windows [Uersion 6.3.96881]
(c) 2013 Microsoft Corporation. All rights reserved.

L C:\UsersSAdministrator> \o

m|>

In this example, you will use the Online Keyboard to enter the "@" sign used in email
addresses. The "@" sign is Shift-2 on US keyboard layouts.

1. Click once in the active console window.
2. Click on the Shift key.

Click on the @ key

On-Screen Keyboard

Home PgUp Nav
End PgDn Mv Up
Insert Pause Mv Dn

PrtScn Scrik

Options Help

Administrator: Command Prompt

Microsoft Windows [Version 6.3.96881
(c) 2013 Microsoft Corporation. All rights reserved.

L C:\Users“Adninistrator>f e

1. Click on the "@ key".

Notice the @ signh entered in the active console window.
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Activation Prompt or Watermark

When you first start your lab, you may notice a watermark on the desktop indicating
that Windows is not activated.

One of the major benefits of virtualization is that virtual machines can be moved and
run on any platform. The Hands-on Labs utilizes this benefit and we are able to run the
labs out of multiple datacenters. However, these datacenters may not have identical
processors, which triggers a Microsoft activation check through the Internet.

Rest assured, VMware and the Hands-on Labs are in full compliance with Microsoft
licensing requirements. The lab that you are using is a self-contained pod and does not
have full access to the Internet, which is required for Windows to verify the activation.
Without full access to the Internet, this automated process fails and you see this
watermark.

This cosmetic issue has no effect on your lab.

Look at the lower right portion of the screen

HOL-17XX

HOL-17XX

[L® - L _I'_' I : | ] I. . :._ _.: rl I:". I._ ] : .

iministrator

192 168 110 10
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Please check to see that your lab is finished all the startup routines and is ready for you
to start. If you see anything other than "Ready", please wait a few minutes. If after 5
minutes your lab has not changed to "Ready", please ask for assistance.
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Module 1 - Introduction to
VMware NSX (15 minutes)
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Introduction to NSX Data Center

In this module, you will be introduced to NSX Data Center, its capabilities, and the
components that make up the solution.

Lab Topology

web-0la web-02a , ' nsx-edge-01 nsx-edge-02 ,
1 l! ‘/ # |
v vm - ' p’\\: edge-cluster-01 N .
app-Ofa R .
vm web-04a : nsx-edge-03 nex-edge-04 : Wd.j'..c.m
i 1] -~ e I
E . N edge-cluster-02 N . M
db-0la ' S |
vm b |
i 1
' 1
! i
o
esxk-Ola.corp.local esx-02a.corp.local E : esx-03a.corp.local esx-04da.corp.local
RegionAO01-COMPO1 RegionAO01-MGMT kvm-Ola.corp.local

NOTE: Only focus on given VMs in this topology. Lab has additional VMs for other
modules.

This diagram shows the topology that will be used for this lab. The lab includes four (4)
ESXi hosts grouped as follows:

* Cluster: RegionA01-COMPO1
o Host: esx-0l1la.corp.local
o Host: esx-02a.corp.local

* Cluster: RegionA01-MGMT
o Host: esx-03a.corp.local
o Host: esx-04a.corp.local

In addition, this lab includes a standalone KVM host to demonstrate the multi-hypervisor
capabilities provided by NSX:

* KVM host: kvm-0la.corp.local
Finally, this lab includes four (4) VM form factor NSX Edge Nodes, configured as follows:

* Edge Cluster: edge-cluster-01
o NSX Edge: nsx-edge-01
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o NSX Edge: nsx-edge-02
* Edge Cluster: edge-cluster-02

o NSX Edge: nsx-edge-03
o NSX Edge: nsx-edge-04

NSX Logical Lab Topology

192.168.110.0/24 ; '
mp 4=
P 3
i:f'“ Uplink
1_%,]:] 192.168.100.0/24
admin Desktop 3
1 \Tier-0-Gateway-01
==
AR S
LS-web LS-app LS-db
172.16.10.0/24 172.16.20.0/24 172.16.30.0/24
= =
% n & 12 % 13 % B 1
vm vm vm ’E‘n vim
web-01a web-02a web-03a e =0e db-01a

This diagram shows the logical network topology that will be used in this lab. The lab
includes a single Tier-0 Gateway that has four (4) total connected interfaces, configured
as follows:

* Tier-O Gateway: Tier-0-gateway-01
o Uplink Interface: Uplink (192.168.100.3/24)
o Interface: LS-web (172.16.10.1/24)
o |Interface: LS-app (172.16.20.1/24)
o Interface: LS-db (172.16.30.1/24)

What is NSX Data Center?

For additional information: HERE

VMware NSX Data Center provides an agile software-defined infrastructure to build
cloud-native application environments. NSX Data Center is focused on providing
networking, security, automation, and operational simplicity for emerging application
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frameworks and architectures that have heterogeneous endpoint environments and
technology stacks. NSX Data Center supports cloud-native applications, bare metal
workloads, multi-hypervisor environments, public clouds, and multiple clouds.

In much the same way that server virtualization programmatically creates, snapshots,
deletes and restores software-based virtual machines (VMs), NSX network virtualization

programmatically creates, snapshots, deletes, and restores software-based virtual
networks.

The perfect complement to NSX are Intel® Xeon® Scalable processors. The
2nd generation Intel® Xeon® Scalable processor incorporates advanced
compute cores, a new memory hierarchy, connectivity, and acceleration
designed to provide high performance and infrastructure efficiency across a
wide range of network-intensive workloads. This processor platform delivers up
to 1.58X performance improvement over the previous generation of Intel®
Xeon® Scalable processors for network workloads, and supports up to five
times more virtual network function (VNF) capacity when complemented with

Intel® Quick Assist Technology and the Intel® Ethernet 800 Series Ethernet
controllers.

New features introduced in NSX 3.0

* NSX Intelligence 1.1: Enhanced workflows: Lab HOL-2126-02 Module 1 - Security
planning with NSX

* AAA: Direct integration with AD and OpenLDAP: This lab HOL-2126-01 Module 1 -
AAA - LDAP configuration

* Virtual Routing and Forwarding (VRF): Multi-tenant data plane isolation: Lab
HOL-2126-03 Module 1 - Advanced NSX networking concepts

* NSX for vSphere with K8s: Pod networking for K8s: Lab HOL-2126-03 Module 4 -
Introduction to Kubernetes - NSX integration

* Distributed IDS: Context-based IDS: Lab HOL-2126-02 Module 5 - Distributed
Intrusion Detection (IDS)

* NSX Federation: Centralized configuration of multiple NSX Managers + simplified
DR - Not featured in HOL
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NSX Components (Part 1)

Cloud Service Manager

Manzgr;;ment

Control Planes

NSX Container Plug-In

vCenter Server

NSX Management Cluster

Private Cloud
vm| VMs [[[[ Containers

ESXi Host | KWVM Host |
Data

Plane Public Cloud
Linux Windows
Amazon Web Services (AWS)
VMware Cloud on AWS VM VM
Microsoft Azure Gateway —
IBM Cloud, etc.

NSX works by implementing three separate but integrated planes: management,
control, and data. The three planes are implemented as a set of processes, modules,
and agents residing on three types of nodes: manager, controller, and transport.

Bare Metal
Server

* Each NSX installation supports a clustered group of three NSX Manager nodes
(virtual machines) that also runs management and control plane processes.
 The NSX Manager cluster hosts API services.

Data Plane

For additional information: HERE

The data plane performs stateless forwarding/transformation of packets based on tables
populated by the control plane, reports topology information to the control plane and
maintains packet-level statistics.

This is different from the control plane managed state such as MAC:IP tunnel mappings,

because the state managed by the control plane is about how to forward the packets,
whereas state managed by the data plane is limited to how to manipulate payload.

" The Data Plane Development Kit (DPDK) is a set of data plane libraries and
network interface controller drivers for fast packet processing. Starting with
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NSX-T Data Center 2.2, DPDK uses a set of optimizations with the Intel®
Xeon® Scalable processor family to help improve the packet processing
speed.

Compared to the standard way of packet processing, DPDK helps decrease the
processor cost and increase the number of packets processed per second. In
NSX-T, it is used in two ways, first as a dedicated general-purpose network
appliance called Bare Metal Edge Node and secondly at the host level Enhance
Datapath Mode, optimizing host throughput for specific use cases.

Control Plane

Computes all ephemeral runtime state based on the configuration from the
management plane, disseminates topology information reported by the data plane
elements, and pushes the stateless configuration to forwarding engines.

The set of objects that the control plane deals with includes VIFs, logical networks,
logical ports, logical routers, IP addresses, and so on. The control plane is split into two
parts in NSX:

* Central Control Plane (CCP) runs on the NSX Manager/Controller cluster. It
computes an ephemeral runtime state based on the configuration from the
management plane and disseminates information reported by the data plane
elements via the local control plane.

* Local Control Plane (LCP) runs on the transport nodes, adjacent to the data plane
it controls. It monitors local link status, computes ephemeral runtime state based
on updates from data plane and CCP, and pushes the stateless configuration to

forwarding engines. The LCP shares fate with the data plane element which hosts
it.

Management Plane

The management plane provides a single entry point using either a REST API or the NSX
user interface to the system, maintains user configuration, and performs operational
tasks on all management, control, and data plane nodes in the system. The
management plane is the sole source-of-truth for the configured (logical) system, as
managed by the user via configuration.

* Management plane agent (MPA) runs on transport nodes, control nodes, and
management nodes. It runs independently of the control and data planes and can
be restarted independently. The MPA may also perform data plane related tasks
on transport nodes as well.
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NSX Components (Part 2)

NSX Management Cluster

LCP

eernernnrnnsen@)e

—
H
0 -

srdesrsasnnrannrannnns

R
—

H
Ry

TN1 TN2 TN3

Transport Nodes

NSX Manager
For additional information: HERE

NSX Manager provides the graphical user interface (GUI) and the REST APIs for creating,
configuring, and monitoring NSX components, such as controllers, segments, and edge
nodes.

NSX Manager is the management plane for the NSX ecosystem. NSX Manager provides
an aggregated system view and is the centralized network management component of
NSX. It provides a method for monitoring and troubleshooting workloads attached to
virtual networks created by NSX. NSX Manager has been integrated into the NSX
Controllers in a fully active, clustered configuration. It provides configuration and
orchestration of:

* Logical networking components - logical switching and routing
* Networking and Edge services
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* Security services and distributed firewall - Edge services and security services
can be provided by either built-in components of NSX Manager or by integrated
3rd party vendors.

NSX Controller

NSX Controller is an advanced distributed state management system that controls
virtual networks and overlay transport tunnels. The NSX Controller function operates as
a separate process within the NSX Manager cluster.

Traffic doesn’t pass through the controller; instead, the controller is responsible for
providing configuration to other NSX Controller components such as the logical
switches, logical routers, and edge configuration. Stability and reliability of data
transport are central concerns in networking.

Launch Google Chrome

a?

Goo g le
Chrome

Open a browser by double clicking the Google Chrome icon on the desktop.

Open vmware-cip-launcher.exe?

+-01a.corm.locs
O LLE

al wants to open this application

Open vmware-cip-launcher.exe m

LLLRS

If you see this pop-up, click Cancel

Open NSX Web Interface

3-tier-ap

vesa-01a Web Client

ili vRealze Log Insight
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Unlike NSX-V, which uses a vSphere Web Client plugin for administering NSX, NSX-T
leverages a separate web interface for administration.

* Open the NSX web interface by clicking on the nsxmgr-01la bookmark in the
bookmark toolbar of Google Chrome.

Log in to NSX Web Interface

VMware® NSX-T™

nsx-admin@corp.local \Q

Log in to the NSX-T web interface using the following steps:
1.In the User name field type nsx-admin@corp.local

2.In the Password field type VMwarel!

3.Click LOG IN (Note: You may need to click Log In twice)

View Transport Zones and Transport Node

Segment 1 nal available on Transpon Node 1 bacause
A its not attached to the "Frodection” ranspon zone
!

Overlay Transport Zone "Production”

-._R.

N-VDS N-WDS N-VDS

Transport Node 2 Transport Mode 3 Transport Mode 4

TH attached to “Staging” TZ THs attached to the “Production™ TZ

Transport Zones

A transport zone controls which hosts a logical switch can reach. It can span one or
more host clusters also known as transport nodes.

HOL-2126-01-NET Page 17



HOL-2126-01-NET

If two transport nodes are in the same transport zone, VMs hosted on those transport
nodes can be attached to the NSX logical switch segments that are also in that transport
zone. If VMs are attached to switches that are in different transport zones, the VMs
cannot communicate with each other.

A Transport Zone defines a collection of hosts that can communicate with each other
across a physical network infrastructure. VM communication between different hosts
within the same TZ happens over one or more interfaces defined as a Tunnel End Point
(TEP). VM communication to a physical network happens using logical routers and not
TEP.

Verify Transport Zones

Home Networking Security Inventory Plan & Troubleshoot o

« Transport Zones Health Configuration

&) System Overview 5 -
) SYSTEm + ADD ¢ ] E (B ACTIONS v
(] Transport Zone T D Traffic Type Transport Node Members

TZ-Overlay-1 6e7c...8b66 Cverlay

@]

TZ-Uplink 69e5...0b7¢ VLAN

0

TZ-VLAN-1 adbs..99a3 VLAN

E
F

c ¢ ¢ c c|&d
S 3 v w w |z
5 3 @
]
ER|

1b3a..963e Overlay

o o N NN

O 0 0
S
%
i
g
g
2
i
3
:

@ZID nsx-vian-transportzone 295c...acba VLAN

1. Click the System tab on the top of the NSX system user interface
2. In the navigation pane on the left click the arrow to expand Fabric options

3. Click Transport Zones

Host Transport Node

A node (ESXi, KVM, Bare Metal etc.) can serve as a transport node if it contains at least
one hostswitch (NVDS). When creating a host transport node and adding it to a
transport zone, NSX installs a hostswitch on the host. The hostswitch is used for
attaching VMs to NSX logical switch segments and for creating NSX logical router
uplinks and downlinks. It is possible to configure multiple transport zones using the

same hostswitch.
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Verify NSX Unified Appliance

Home Networking Security nventory Plan & Troubleshoot o
-—

«

Appliances

£ System Overview
NSX Appliances

Configuration )
® Cluster Cluster ID || Virtual IP

@ Appliances e ("STABLE ) View ID SET VIRTUAL IF

B Get Started

[ Fabric > ® 19216811042
lable « IP:192168.110.42
Version: 3.0.0.0.0.15246739

B3 Identity Firewall AD
System Load Memory

Lifecycle Management
2.33 12 GB
gy Backup & Restore e i T 15 GB allocated
e

5‘17' Service Deployments

ADD NSX APPLIANCE

y Upgrade
= Ypg 4 vCPU allocated

VIEW DETAILS e) NS ~
-y

G, Migrate

Settings

1. Click the System tab on the top of the NSX system user interface
2. In the navigation pane on the left click Appliances
3. Click on View Details to verify operational status of controller and manager
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Verify Appliance Operational Status

« 192.168.110.42
ACTIVITY SUMMARY OPERATIONAL STATUS APPLIANCE DE
System Load Memory CLUSTER BOOT MAMAGER® UP ersion3.0.0
Configuration
5.71 10GB DATASTORE o UP epioyme
L.|',|"| ances -
. . == CONTROLLER ® UP Transport No
AN AGER ® UP |
Fabric 3 Storage Uptime
I 21GB O days o S
L . - PR
i Firewall AL
= & UF
l PS_REPOR & UP
Lifecycle Management
RFU_| E @ UP
REPO_ ® 5 E
Settinas

Verify that both controller and manager operational status is UP

Verify Host Transport Nodes

Home MNetworking Security Inventory Plan & Troubleshoot System

« Host Transport Nodes Edge Transport Nodes Edge Clusters ESXi Bridge Clusters NCP Clusters

) System Overview Managed by vesa-0la o
N—

{8 ACTIONS ~ View Al -
Configuration —
O Node (] IP Addresses 05 Type NsX Configurati NSX Versior Host Switch Tunnels TEP IP Addresse Node Status Alarms
@ Appliances .
O nAOT-M.. MoRef I 2 Hosts Not C..
Get Start J
(= =t 0 Q?\E_gifénAm-C MoRef 1. Applied Pro ® 2 Hosts Up @

& esx-02a.corp.. 50e3..f.. 192.168.110.. ESXi6.7.0 # Success 3.000.. 1 2 192.168.130_... s Up Q@ # o
Nodes e — - -
\_/ J esx-Ola.corp... 8dS52..e.. 192.168.10.. ESXi6.7.0 # Success 3.0.00... 1 2 192.168.130... s Up @ ﬁ (o]

Profiles

In the navigation pane on the left click the arrow to expand Fabric options
Click on Nodes

Click on the Managed by drop down to select vcsa-01a

Click on the arrow beside RegionA01-Compute to expand the node selection

ol

Verify that the following two ESXi hosts are listed as Host Transport Nodes.

* esx-0Ola.corp.local
* esxi-02a.corp.local
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Edge Transport Node

An NSX Edge Transport Node can be a physical or virtual form factor. NSX Edge Node
provides routing services and connectivity to networks that are external to the NSX

deployment.

When virtual machine workloads residing on different NSX segments communicate with
one another through a T1, the distributed router (DR) function is used to route the traffic
in a distributed, optimized fashion.

However, when virtual machine workloads need to communicate with devices outside of
the NSX environment, the service router (SR), which is hosted on an NSX Edge Node, is
used.

Verify Edge Transport Nodes

Home Networking Security Inventory Plan & Troubleshoot System

« Host Transport Nodes [Edge Transport Nodes] oie Clusters ESXi Bridge Clusters NCP Clusters
R4

+ System Qverview - . .
{7 System Overview 1 ADD EDGE VM o #5 ACTIONS « View Al v
Configuration O Edge 1] Deployment Managemen Host Configuratic NSX Version N-VD Tunnels TEP IP Addr Edge Cluste Logical Roul Node Status Alarms
SN O nsx-edg.. 6537..1.  Virtual .. 192.168... » Succ... 3.0.0.0... 2 T3 192168..  edge-cl.. 1 sUp@ ﬁ
@ Appliances
. - O nsx-edg.. 9b0Of.7.  Virtual .. 192.168... » Succ.. 3.0.00.. 2 ™ 192.168.... edge-cl... 0 sUp@ #
[ Get Started —
— " (0 nsx-edg. 1815.Be.  Virtual . 192168 e Succ. 3000 1 Not Awve 192168. 0 eUp@ ‘-—
= Fabric

e : nsx-edg.. 5070..c. Virtual .. 192.168... ® Succ.. 3.0.0.0. 1 Not Ave 192068 (o] s Up @ ﬁ

s
Profiles

1. Click on Edge Transport Nodes
Verify that the following four edge nodes are listed as Edge Transport Nodes.

* nsx-edge-01
* nsx-edge-02
* nsx-edge-03
* nsx-edge-04
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NSX Components (Part 3)

Physical
Router

Tier-0 Gateway

RouterLink
Port

-------------------------------------------------------------------------------------

RouterLink Tier-1 Gateway :
Port :

L]
||||||||||||||||||||

NSX Gateways

* Tier-0 (TO) gateway: This provides both North-South and East-West
connectivity. The north edge of a TO interfaces with the physical network and is
where dynamic routing protocols can be configured. The south edge of TO
connects to one or more T1 routing layer(s) and receives routing information from
them.

* Tier-1 (T1) gateway: This provides East-West connectivity only and hosts
logical switch segment interfaces. For Tier-1 attached subnets to be reachable
from the physical network, route redistribution towards the Tier-0 layer must be
enabled.

Note that a two-tiered routing topology is not mandatory. A single Tier-0 topology can be
implemented. In that case, Layer 2 segments are connected directly to the TO layer, and
a Tier-1 router is not configured.

NSX gateway (TO or T1) is comprised of up to two components. Each gateway can have
one Distributed router (DR), and optionally one or more service routers (SR).
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* DR: The DR is kernel based and spans hypervisors, providing local routing
functions to those VMs that are connected to it, and also exists in any edge nodes
the logical router is bound to.

* SR: It is responsible for delivering services that are not currently implemented in
a distributed fashion, such as stateful NAT, load balancing, DHCP or VPN services.
Service Routers are deployed on the Edge node cluster that is selected when the
TO/T1 router is initially configured.

o A Tier-0 router has an associated DR and SR created always, even if no stateful
services are configured.

o ATier-1 router has an associated DR always. An SR is created when it is linked to
a Tier-0 router and has services such as NAT, LB, DHCP, or VPN configured.

The Management Plane (MP) allocates a VNI and creates a transit segment, then

configures a port on both the SR and DR, connecting them to the transit segment. The
MP then automatically allocates unique IP addresses for both the SR and DR.

Verify NSX Gateways

Home working rity Inventory Flan & Troubleshoot System

7] Tier-O Gateways ®@

{7 Network Overview

EXPAND ALL Filter by Mame, Path and more =

[E) Network Topology

Tier-0 Gateway Name HA Mode Linked Tier-1 Gateways Linked Segments Status ([) Alarms

> Tier-0-gateway-01 Active Active 0 4 @ Success (% h 0

Connectivity

] Tier-1Gateways

1. Click on Networking
2. In the navigation pane on the left click on Tier-0 Gateways

Verify the following Tier-O Gateway exists with a Green Success Status

* Tier-O-gateway-01
AAA - LDAP

One of the new features in NSX 3.0 is LDAP configuration. Now, you can configure LDAP
users for NSX unified appliance management.
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Verify LDAP Configuration

®

Click the System tab on the top of the NSX system user interface
In the navigation pane on the left click Users and Roles

Click on LDAP

Click on 1 to select LDAP Server

el

Verify LDAP Connectivity

LDAP Servers X
dentity Source corploca I #lLdap Servers ﬂl
o Hostname/IP LDAFP Protocol Port Connection Status
controlcenter.corploca LDAP 385 Check Status o
e
Use StartTLS @ Enabled Certificate ™~ —— BEGIM CERTIFICATE—---
MIIFIDCCEHC oA

wiOBAQUFE

ViDA,

ADBIMRUwWEWYKCZImiZPyLGOBGRY
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1. Click on the arrow to expand the server configuration
2. Click on Check Status to verify LDAP server connectivity

LDAP Servers

dentity Source corploca . #Ldap Servers ﬂl
Hostname/IP LDAP Protocol Port Connection Status
v  controlcenter.corploca LDAP 389 @ Successiul h
Use StartTLS @ Enzbled Certificate ™ -— BEGIM CERTIFICATE-—---
MIFIDCCEHCoAWIBAQITYAAAALEFD
CcoZgiCsdgAAssrABZANSgkghkiGD
* Verify that the connection status is Successful
Page 25

HOL-2126-01-NET



HOL-2126-01-NET

Module 1 Conclusion

Congratulations on completing Module 1! Next we will enabling routing between the
different logical switches.

Please proceed to any module below which interests you the most.

* Module 2 - Host and Edge Transport Node Preparation (30 minutes) (Advanced) In
this module, you will review the prepared components ready for NSX workloads.

* Module 3 - Logical Switching (15 minutes) (Advanced) In this module, you will
review the NSX lab fabric, configure Logical Switches, and attach them to virtual
machines. You will be introduced to the use of the GENEVE protocol for overlay
networking.

* Module 4 - Logical Routing (30 minutes) (Advanced) In this module you will learn
how to configure Logical Routing in NSX for North-South and East-West traffic,
configure High Availability (HA), and configure Equal Cost Multipathing (ECMP).

* Module 5 - Distributed Firewall and Tools (30 minutes) (Advanced) In this module
we will demonstrate how the distributed firewall (DFW) and operational tools
within NSX function and are configured.

* Module 6 -NSX Services (15 minutes) (Intermediate) In this module you will
explore NSX service as VPN, Load balancing and DHCP / IPAM.

* Module 7 - NSX operations overview (15 minutes) (Intermediate) In this module
you will explore basic topology management, flow tracing and operational
functions.

How to End Lab

* HELP | PRIVACY(Y MY PROFILE | LOGOUT @

. [Cn &

TIME REMAINIMNG: 01:28:17 EXTEND

To end your lab click on the END button.
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Module 2 - Host and Edge
Transport Node
Preparation (30 minutes)
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Host and Edge Transport Node
Preparation - Module Overview

The goal of this lab is to explore host and edge transport node preparation in NSX

* We will review host transport node preparation
o VMware vCenter
o KVM

* We will review edge transport node preparation

* We will create a new uplink profile, transport zone, host transport node profile
and edge cluster
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Host and Edge Transport Node
Preparation

In this section we will review the NSX Manager and explore the various components that
comprise the fabric. We will then validate that the host and edge transport nodes are
connected to the NSX fabric.

Launch Google Chrome

4

Goo q le
Chrome

* Open a browser by double clicking the Google Chrome icon on the desktop.

Open NSX Web Interface

HOL Admin Region A 3-tier-app

O vesa-01a Web L|If'l'lt
vim NSX-

Unlike NSX-V, which uses a vSphere Web Client plugin for administering NSX, NSX-T
leverages a separate web interface for administration.

1. Open the NSX web interface by clicking on the nsxmgr-01a bookmark under the
RegionA folder in the toolbar of Google Chrome.

*We recommend that you attempt module 1 Introduction to NSX Data Center
to navigate through NSX UL.
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Login to the NSX Web Interface

VMware® NSX-T™

nsx-admin@corp.local o
_ ~—

Login to the NSX web interface using the following steps:

1. In the User name field type nsx-admin@corp.local
2. In the Password field type VMwarel!
3. Click LOG IN
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Navigate to Nodes in the NSX Ul

« Host Transport Nodes Edge Transport Nodes
(7} System Overview Managed by Mone: Standalone Hosts v
+ ADL 08 ACTIONS
Configuration .
L Node D IP Addresses 0s Type

We will now review the state of the NSX fabric.

1. Click System tab at the top of the NSX Ul
2. Click the arrow to the right of Fabric to expand the options
3. Click Nodes to view the nodes currently defined in NSX
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View Host Transport Node Configuration

vm NSX-T

Home etworki Security Inventory Plan & Troubleshoot

« Host Transport Nodes Edge Transport Nodes Edge Clusters ESXi Bridge Clusters

~ Svestem Overview Managed by MNone: Standalone Hosts W o
MNone: Standalone Hosts

-+ ADC — IONS ~
\_/

O Node ID IP Addresses 0s Type Configuration St: NSX Version N-VDS Tunnels

Lifecycle Management

The Nodes section, under Fabric, is where Host and Edge Transport Nodes are defined
in the NSX fabric.

Host Transport Nodes are any hypervisor hosts that will participate in NSX overlay
functions. NSX includes support for both vSphere/ESXi and KVM hypervisors. This lab is
preconfigured with a single, standalone KVM host that is participating in the NSX fabric,
as well as a single vCenter server.

Hypervisors can be added individually by selecting None: Standalone Hosts from the

Managed by list, while vCenter servers and their associated inventory can be added by
selecting the vCenter option.

1. Click the dropdown next to Managed by
2. Click vesa-01a from the list of available options
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Verify Host Transport Nodes (vCenter)

& Host Transport Nodes Edge Transport Nodes

Edge Clusters ESXi Bridge Clusters MCP Clusters

vesa-Ola W

{03 ACTIONS «
Configuration

O Nog o D IP Addresses 05 Type NsX Configurat NSX Versic Host Switcl Tunnels TEP IP Address
@ Appliances - -
egionAO1-COMP MoRef Applied Pr

w

eaionADT-MGMT _ MoRef

(

When viewing Host Transport Nodes that are Managed by vCenter, the interface

displays a list of all clusters in vCenter inventory. In this lab, there are two vCenter
clusters: RegionA01-MGMT and RegionA01-COMPO1.

1. Click the arrow to the left of RegionA01-MGMT (2) to expand the list of hosts in
this cluster

2. Click the arrow to the left of RegionA01-COMPO1 (2) to expand the list of hosts
in this cluster
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Verify Host Transport Nodes (vCenter)

« Host Transport Nodes Edge Transport Nodes
Managed by vesa-Ola -
onfiguration
O Node 1]

[ 4 RegionADT-MGMT (2) MoRe

IP Addresses OS5 Type

Edge Clusters

ESXi Bridge Clusters NCP Clusters

NSX Configw NSX Vers HostSwil Tunnels TEPIP Addre Node Status

® 2 Hosts N

Alarms

O 80b4 19296801 ESXI6.7.0 Not Conf L] Mot Not Avallable
f F ~
u esx-04 ' | 80b4 192.168.1 ESX16.7.0 Not Conf 0 Mot Not Avallable
/ a RegionAD-COMPO1 Moke Apphed ® 2 Hosts L
M 2 rpJocal 50e3 1921681 ESXI6.7.0 » Success 1921681 « Up T
/ 8d52 192.168.11 ESX16.7.0 s Success J 3.0.0. 1921681 « Up T

Expanding the list of hosts in both clusters reveals that there are two hosts in each
cluster.

* RegionA01-COMPO1 cluster: Hosts esx-0l1a.corp.local and
esx-02a.corp.local
* RegionA01-MGMT cluster: Hosts esx-03a.corp.local and esx-04a.corp.local

Observe that the hosts in the RegionA01-COMPO1 cluster show an NSX
Configuration status of Success, while the hosts in RegionA01-MGMT are Not
Configured. This means that hosts in the RegionA01-COMPO1 cluster can participate
in NSX overlay networking and security, while hosts in RegionA01-MGMT cannot.

Verify Edge Transport Nodes

SIWOrking SECUrity ventory

“ Host Transport Nodes dage Transport Nodes o Clusters ESXi Bridge Clusters NCP Clusters

View Al w

Configuration D Deployment Managemeni Host  Configuration s NsX Version N-VD Tunnels TEP IP Addr Edge Cluster  Logill’ Node Status JJAlamms
A . 6537.12 Wirtual M 1929681 s Success 1921681
- . SbOf..7 Wirtual M 1921681 » Success 3.0.0.0 F 1 1921681 (4]
. - 1815 Be Wirtual M 192.168.1 ® SUCCeSS 3.0.0.0. T Mot Ava 192,681 o
- S070_.c Wirtual M 1921681 ® SUCCesS 3.0.00 1 Mot Ava 192.168.1_

1. Click on the Edge Transport Nodes tab
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2. You can see that there are 4 edge nodes. Verify that the node status for these
nodes are all Up.

In NSX the Edge Transport Node contains its own TEP within the Edge, and it does not
require the hypervisor to perform encapsulation and decapsulation functions on its
behalf. When an encapsulated packet is destined for an Edge, it is delivered in its
encapsulated form directly to the Edge Node via its TEP address. This allows for greater
portability of the Edge Node since it no longer has dependencies on the underlying
kernel services of the host.

Do you know why the hosts in the RegionA01-MGMT cluster are not configured with
NSX kernel modules?

The only VM workloads in the RegionA01-MGMT cluster are Edge Transport Nodes.
Since these Edge Nodes natively perform their own encapsulation/decapsulation and

each has its own TEP, there is no need to configure the hosts in the RegionA01-MGMT
cluster with NSX kernel modules.

View Uplink Profile Configuration

Home Metworking Security nventory Plan & Troubleshoot

« Uplink Profiles @rmulés Edge Cluster Profiles Configuration Transport Node Profiles MNode Profiles

Configuration O Uplink Profile 2] Teaming Poiic Active Uplinks. standby Uplinks Transport VLAN MTU
9 ¥ ¥
g Appliances ESXi-RegionOla-COMPO1-loadbala_ a2b3..45d7 Load Balance So..  Upilink],Uplink2 o 1600 (Global MT -

1 Get Started T nex-default-loadbalance-uplink-+ #0d Load Balance So uplink-1,uplink-2 O 1600 (Global MT

Eabric W _( nsx-default-uplink-hostswitch-profi_. }I\Eﬁ({dcf}r Failover Order uplink-1 uplink-2 o 1600 (Global MT ..

nk-profile €352..5f3f Failover Order a3 o 1600 (Global MT

——— 5% -edge-lag-uplnk
o nsx-edge-multiple-vieps-uplink-pr. ceB2..107 Load Balance So. uplink-1,uplink-2 0 1600 (Global MT
TOTIe" 1 i

— - 5x -edge-single-ni plink-profile cf32._e3bc Failover Order uplink-1 o 1600 (Global MT
ransport Zones

Uplink Profiles are assigned to Transport Nodes (Host and/or Edge) in the NSX
environment and define the configuration of the physical NICs that will be used.

1. On the left side of the NSX user interface, click Profiles
2. Click Uplinks Profiles
3. Click nsx-default-uplink-hostswitch-profile
o NOTE: Click on the name of the Uplink Profile, not the checkbox to its left

Enhanced Network Stack (ENS - also appears as Enhanced Data Path) is a
networking stack mode which provides superior network performance when
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configured and enabled for optimization of Intel ® NICs. It is primarily utilized
in NFV workloads, which require the performance benefits this mode provides.

ENS utilizes the DPDK Poll Mode driver model to significantly improve packet
rate and latency for small message sizes.

Verify Uplink Profile Configuration

Uplink Profiles NIOC Profiles Edge Cluster Profiles Configuration Transport Node Profiles MNode Profile
b
- nsx-default-uplink-hostswitch-profile oo
1 Uplink Profile =
Uverview
] I PO
Summary
] KM Regior IR ik
n / Hame nsx-defaull-uplink-hostswitch-profie
f fed ault-koadl U
- Description
= nsx -gefault-uplink -hostswit. > Transport VLAN O
MTU 1600 (obal MTLU)
m nsx-edge- Laqg-upink-profk
* LAGS
] nsx-edoge-multipke- vieps-u
— O name - 1D LACP Mode LACP Load Balancing Mum Uplinie  Lpdinks LACPF Thme
L] nsx-agage- sinogle-r Ve g

* Teamings

] Name / Teaming Pollcy Acthve Uplinics StandDy Updinks

_ |Default Teaming| FAILOVER ORDER Lipelrek - 1 Lparek 2

Observe the following configuration of the nsx-default-uplink-hostswitch-profile
Uplink Profile:

* Name: nsx-default-uplink-hostswitch-profile
* Description: [blank]

* Transport VLAN: O

e MTU: 1600 (Global MTU)

* Teaming Policy: FAILOVER_ORDER

* Active Uplinks: uplink-1

* Standby Uplinks: uplink-2
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This profile states that two uplinks will be configured in a failover configuration. Traffic
will normally utilize uplink-1, and will traverse uplink-2 in the event of a failure of

uplink-1.

1. Click on 'x' at the top right to close the Uplink Profile summary window

Create a New Uplink Profile

ne Networking Security Inventory Plan & Troublest
« Uplink Profiles NIOC Profiles Edge Cluster Profiles
|
Configuration O Uplink Profile 3] Teaming Policy
1 Appliance : ESXi-RegionOla MPO1 ibala aZ2b3..45d7 Load Balance So
- b B sult-loadbalance-uplink fb38...2e0d Load Balance So
Eab - C I k-hostswitch-prof 0a26...dcof Failover Order
— C dge-lag-uplink-profile €352 5f3f Failover Order
) C x-edge-multiple-vteps-uplink-pr ceB82. 107 Load Balance So._
Profiles
O 3 cf32..e3bc Failover Order

Settings
Service Deployments

dentity Firewall AD

Configuration Transpo

Active Uplinks

Uplink1,Uplink2

uplink-1,uplink-2,..

uplink-1

ag

uplink-1,uplink-2

uplink-1

1. Click Add to create a new Uplink Profile
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Create a New Uplink Profile

New Uplink Profile 2

Mame *
rpt
LAGSs
T [
[ Name* LACP Moda LACP Load Balancing* Uplinks* LACP Time Out
Teamings
- ‘al'- |
(] Name* Teaming Policy * Active Uplinks* Standby Uplinks
n Fallover Order
Clive uplinks and SLandby uplinks are usar dafined labals. Thesa Labals will be usad 1o assoclale with the Py sical NICs whille againg
ort M

'
>

k4
=
i
=
-
L

Input the following details in the new Uplink Profile

* Name: test-uplink-profile
» Description: [blank]

* Transport VLAN: O

« MTU: 1600
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Create a New Uplink Profile

New Uplink Profile

Teamings

+ AL = CLONE
ﬂ Mame* Teaming Policy*
faulf Fallover Order

Active Uplinks*

uplink-1

L

o Standby Uplinks
\_Oplmk-z
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1. Hover over the Active Uplinks field under the Teaming configuration and click on the
pencil icon to edit the Teaming Policy Uplinks with the following parameters

* Active Uplinks: uplink-1

New Uplink Profile @) x
Y
Teamings
+ ADD == CLOMNE
MName* Teaming Policy * Active Uplinks * Standby Uplinks o
i, A

Default Teaming Failover Order uplink-1 uplink-2

Active uplinks and Standoy uplinks are user defined labels. These labels will e used to assoclate with the Physical MICs while adding

Transport Modes.

<

Transport VLAN 0

L]

MTU € 1600

1. Hover over the Standby Uplinks field under the Teaming configuration and click on
the pencil icon to edit the Teaming Policy Uplinks with the following parameters:

* Standby Uplinks: uplink-2

2. Click Add to complete the uplink profile creation
View Overlay Transport Zone Configuration

A Transport Zone defines the scope of where an NSX segment can exist within the
fabric. For example, a dedicated DMZ cluster may contain a DMZ transport zone. Any

segments created in this DMZ transport zone could then only be used by VM workloads
in the DMZ cluster.
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There are two types of Transport Zone in NSX, Overlay, and VLAN:

* Overlay transport zones are used for NSX Logical Switch segments. Network
segments created in an Overlay transport zone will utilize TEPs and Geneve
encapsulation, that you will explore in Module 3: Logical Switching.

* VLAN transport zones are used for traditional VLAN-backed segments. Network
segments created in a VLAN transport zone function similar to a VLAN port group
in vSphere.

Second generation Intel® Xeon® Scalable processors (Intel® C620 Series
Chipsets ) enhance NSX and reduce overhead for near-native I/O performance
with SR-I0OV. 10/40Gb Intel® Ethernet Network Adapters enable logical
networks that allow VMs to communicate across subnets while reducing
configuration and management requirements and increasing network
responsiveness and flexibility.

Home Netwiorking Security nvantory Plan & Troublashoot Systalr

« Transport Zones Health Configuration

Conmgaration FJ Transport Zone 1 I Traffic Type Transport Node Members Status
& Appliar O o 6e7c. BbEE Overlay ; . Up
- . : N, o
TZ-Uplink 69e5._0bTc VLAMN 2 = Up
_ TZ-VLAN-1 adb5...99a3 VILAMN 2 = Up

1b3a..963e Owverlay o] s Unknown

@D

ansportone a95¢c_aeba VLAMN Q s Uinknown

=

On the left side of the NSX user interface, click Transport Zones

2. Click TZ-Overlay-1

o NOTE: Click on the name of the Transport Zone, not the checkbox to its
left
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Verify Overlay Transport Zone Configuration

This information is useful for seeing where a given Transport Zone is being used.

Transport Zones Health Configuration

T & [ &~ " I £-Overlay-1 QD

Transport Zone 1
Cwverview Maonitor

a TZ-Owverlay-1 >

O XD nsx-overay-transportzo. 0 ° e
@R nsx-vien-transportzone

~ Summary | EDIT

Mame TZ-Cwerlay-1
1C 6e7c0d36-b55d-4b38-98H-cEidfeldBb66

Observe the following configuration of the TZ-Overlay Transport Zone:

Name: TZ-Overlay-1

Description: [blank]

Traffic Type: Overlay

N-VDS Name: N-VDS-1

Uplink Teaming Policy Names: [blank]
Logical Ports: 16

Logical Switches: 5

1. Click on 'x" at the top right to close the Transport Zone summary window

HOL-2126-01-NET Page 42



HOL-2126-01-NET

Create a New Transport Zone

H k Invent Plan & T choot  Sveter
« Transport Zones Health Configuration
7 System Overview )
N -
Configuration U Transport Zone 1 D
X a 1 yy-1 6e7c...BbE6
Appliances
- B | link 69e5..0b7c
B TZ-VLAN-1 adb5...99a3
rd = L
. O  @EED nsx-overlay-transportzone Ib3a...963e
o . C (EEYD) nsx-vlan-transportzone a95c._aeba
Iransport Zones

1. Click Add to create a new Transport Zone
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Continue New Transport Zone Creation

New Transport Zone Q @ x

Mame* TZ-Cwverlay-Test
Description
Switch Mame MN-VD5-1
Traffic Type © Overlay
) VLAN
e ———————

Uplink Teaming
Policy Names

Q—fa

1. Configure the following parameters
o Name: TZ-Overlay-Test
o Description: [blank]
o Traffic Type: Overlay
o Switch Name: N-VDS-1
o Uplink Teaming Policy Names: [blank]

2. Click Add to complete the Transport Zone creation
Revisiting Host Transport Node Configuration

Now it's time to review how uplink profiles and transport zones are combined to
configure Host Transport Nodes in NSX. There are two ways that this can be done:

* Individual: An individual host can be configured by choosing the transport zones
and uplink profiles that should be associated with the NSX fabric on that host.
This configuration is applied on each standalone host in the fabric and is used for
KVM and standalone ESXi hosts (not managed by vCenter).

* Transport Node Profile: Transport Node Profiles allow you to define the
configuration for hosts at a vCenter cluster level. This allows you to apply the
configuration to a cluster once, and have all hosts in that cluster automatically
receive the appropriate configuration.
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Now, lets explore Host Transport Node configuration

. Iplink Protile ! I0C Profiles  Edge Cluster Profiles  Configuration l Transport Node Prolilnsgrl- Prof

Configuration B Mame * D Descripticn Transport Zones  Applied Clusters Hoat Swilch Type Host Swilch Nama  Physical NICs

BB B0 BMccFa%-co TZ-Orvesrlay-1 Regionadn AP NEX Created N-YDE-1 wmnic2
VLAMN-1

On the left side of the NSX user interface, click Profiles

Click Transport Node Profiles

Click the checkbox to the left of ESXi-transport-node-profile to select it
Click Edit to review the configuration

BwWN
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Verify Host Transport Node Profile

Edit Transport Node Profile - ESXi-transport-n... @ x

ESXi-transport-node-profile

+— ADD SWITCH

w N-WD5-1
Ype- D N-VDS J VD5
Mode® O sStandard (All hosts)
Enhanced Datapath
Mame* M-VD5-1

Transport Zone® TZ-Overiay-1 x| TZ-VLAN-1 \ L
OR Create New Transport Zone

NIOC Profile nsx-default-nicc-hostswitch-profile W

OR Create New NIOC Profile

Observe the following details in the Edit Transport Node Profile dialog:

* Name: ESXi-transport-node-profile

* Description: [blank]
* Transport Zones (Selected): TZ-Overlay-1, TZ-VLAN-1
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Verify Host Transport Node Profile N-VDS

Edit Transport Node Profile - ESXi-transport-n... & x

LLDP Profile LLDP [Send Packet Disabled]

IP Assignment® Use IP Pool

IP Pool® region-a-tep-pool

Teaming Policy Switch Mapping \

Uplinks Physical NICs

e Uplink1 (active) viminic.2

NIOC Profile nsx-default-nicc-hostswatch-profike

Uplink Profile* ESXi-Region0la-COMPO-lcadbalanc ed-active-active-profil

OR Create New NIOC

OR Create New Uplink

= Uplink2 (active)

o Ea

This profile states that Transport Zones, TZ-Overlay-1 & TZ-VLAN-1 will be associated
with hosts in this profile. Their connectivity to the physical network will use the ESXI-
Region0la-COMPO1l-loadbalanced-active-active-profile. Finally, when a TEP is
provisioned on each host, it will assign an IP address from the region-a-tep-pool range

of IP addresses.

1. Scroll down to view the N-VDS-1 configuration
o Observe the following details in the N-VDS-1 section of the Edit Transport
Node Profile dialog:

N-VDS-1

N-VDS Name: N-VDS-1

NIOC Profile: nsx-default-nioc-hostswitch-profile

Uplink Profile: ESXI-Region01la-COMPO1-loadbalanced-active-
active-profile

LLDP Profile: LLDP [Send Packet Disabled]

IP Assignment: Use IP Pool
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m |IP Pool: region-a-tep-pool
m Physical NICs: vmnic2 to uplink-1

2. Click CANCEL to return to the list of Transport Node Profiles

Create a New Host Transport Node Profile

“ Uplink Profiles MNIOC Profiles Edge Cluster Profiles Conflguration Transport Node Proflles
cnfiguration | Mame I Description Trarsport Zones  Applied Clustsrs Host Switch Typs  Host Switch
y Appliances [ ESXktran B38c, cBOO B3BccT%-cc TZ-Crveriay-1 ADI-COMPON MSX Created N-VD5-1

w

We will just input the values to learn how to create a Transport Node Profile, but we will
not save and create it

1. Click Add to create a new Transport Node Profile

Add Transport Node Profile

MName * Test-transport -node-profile

| | ©
R4

« Mew Node Switch

Iype*® 0 N-VD5 VDS
Mode * D standard (Al hosts)

Enhanced Datapath
Mame H-YDO5-1

1. Input the following parameters.
o Name: Test-transport-node-profile
o Description: [blank]
o N-VDS Name: N-VDS-1
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Continue New Host Transport Node Profile Creation

Add Transport Node Profile X

w MNew Node Switch
ype- O N-VDS ) VDS
Mode* © Standard (All hosts)

_) Enhanced Datapath

MName M-VD5-1

Transport Zone* TZ-Overiay-Test : o .
\h—f’f

OR Create New Transport Zone

MNIOC Profile nex-default-nioc-hostswitch-profile e 9

OR Create New NIOC Pro

Uphink Pronile® test-uplink-profile 9
OR Create New Uplink Prof

P Profile LLDP [Send Packet Disabled] o

LLD

1. Click the arrow beside Transport Zone and select TZ-Overlay-Test that you had
created earlier

2. Click the arrow beside NIOC Profile and select nsx-default-nioc-hostswitch-
profile

3. Click the arrow beside Uplink Profile and select test-uplink-profile that you
had created earlier

4. Click the arrow beside LLDP Profile and select LLDP [Send Packet Disabled]
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Continue New Host Transport Node Profile Creation

Add Transport Node Profile 2 X
LIpINK FToTie ™ &5 T-UDInK-proTie v
OR Craate New Uplink Profile
LLDF Profile LLDP [Send Packet Disabled] L

IP Assignment® Use IP Pool e
— 2

I FPool* region-a-tep-pool oe
\'ﬁ—#’;

Teaming Policy Switch Mapping

Uplinks Physical NICs

7 uplink-1 (active) vmnic2 o\-/o

= uplink-2 (standby)

PNIC only Migration ‘ No

MNetwork Mappings for Install Add Mapping o
Metwork Mappings for Uninstal Add Mapping \U

el

Scroll down to continue the configuration of the new Transport Node Profile
Click on the arrow beside IP Assignment and select Use IP Pool

Click on the arrow beside IP Pool and select region-a-tep-pool

Click the pencil icon under Physical NICs and key in vmnic2 for uplink-1 (active)
Click Cancel to exit the transport node profile creation without saving

Uk WNPR
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Verify Host Transport Nodes

vim NSX-T

« Host Transport Nodes Edge Transport Nodes Edge Clusters ESXI Bridge Clusters NCP Clusters
" o0 00
-—4 h-—2
k Al v
Configuration
O Node o] IP Addresses OS Type NSX Configun NSX Vers Host Swil Tunnels TEPIP Addre Node Status Alarms
- 0 JIONADT-MGM M N Hosts N.
o 0 JionAD1 MPOT M, Apphed ®2H
F Fabric v 4
‘o_/ - R R ! 0. 192168 Ur

On the left side of the NSX user interface, click Nodes

Click the dropdown next to Managed by

Click vesa-01 from the list of available options

Click the arrow to the left of RegionA01-COMPO1 (2) cluster to display the list
of nodes

S

Observe that the RegionA01-COMPO1 cluster is configured to use the ESXi-transport-
node-profile Transport Node Profile. All hosts in this cluster will inherit the
configuration that was defined in the profile.

Verify Standalone KVM Transport Node

vm NSX-T

“ Host Transport Nodes Edge Transport Nodes Edge Clusters ESXi Bridge Clusters M

- - Managed by one: Standalone Hosts
{7 System Cverview MNone: Standalona H o

+ ADI . 2

figuration vcsa-0la b
MNode D IP Addresses 05 Type Configuration Stz NSX Version N-VDs Tunnels
g 1966.. f465 192_168.110.61 Ubuntu .. » Success
W

1. Click the dropdown next to Managed By
2. Click None: Standalone Hosts from the list of available options

HOL-2126-01-NET Page 51



HOL-2126-01-NET

A single, standalone KVM host has been provisioned as part of this lab and has been
configured to participate in the NSX fabric.

View Standalone KVM Transport Node Configuration

« Host Transport Nodes Edge Transport Nodes Edge Clusters

sy stel envie Managed by Mone: Standalone Hosts L%
Configuration ey - )
| Node D IP Addresses 05 Type Configuration Stz
y Appliances

°® kvm-Ola 1966...f465 19216811061 Ubuntu . = Success
Set Started —2
Fab L

1. Click the checkbox to the left of kvm-0l1la.corp.local to select it
2. Click Edit to review the configuration
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Verify Standalone KVM Transport Node Configuration

Edit Transport Node - Host Details 3 x
kvm-0Ola
Mar kwm-Ca h‘
1 Host Details
Description
P Addresses* 192.16B.110.61 | h

CANCEL NEXT ' o
Mt

Observe the following details in the Host Details tab of the Edit Transport Node dialog:
* Name: kvm-0la.corp.local
* Description: [blank]
* |P Addresses: 192.168.110.61

1. Click NEXT to view the Configure NSX settings

HOL-2126-01-NET Page 53



HOL-2126-01-NET

Verify Configure NSX Settings for KVM Host Transport
Node

Edit Transport Node - Configure NSX D X
kvm-Ola
m )
1 Host Details Transport Zone* | TZ-Overlay x o
2 Configure NSX OR Create flew Transport Zone
Uplink Profile* KVM-RegionOla-single-nic-profile e

OR Creafe Mew Uplink Profile

LLDP Profile LLDP [Send Packet Disabled] L

P Assignment® Usa IP Pool W

P Pool® region-a-tep-pool ‘h w
—

Teaming Policy Switch Mapping

Uplinks Physical NICs

& Uplinkl (active) ethi h
-
N

Observe the following details in the Configure NSX tab of the Edit Transport Node dialog:

N-VDS Name: N-VDS-1

Associated Transport Zones: TZ-Overlay-1

Uplink Profile: KVM-Region0Ola-single-nic-profile
LLDP Profile: LLDP [Send Packet Disabled]

IP Assignment: Use IP Pool

IP Pool: region-a-tep-pool

Physical NICs: ethl to uplink-1

This profile states that a single Transport Zone, TZ-Overlay-1, will be associated with
the KVM Transport Node host. Its connectivity to the physical network will use the KVM-
Region0Ola-single-nic-profile. Finally, when a TEP is provisioned on this host, it will
assign an IP address from the region-a-tep-pool range of IP addresses.

1. Click CANCEL to return to the list of Transport Nodes
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Launch Putty Session to SSH into KVM Host

“o(2)

We will now login to host kvm-01a and verify that the KVM hypervisor is running the
web-03a.corp.local virtual machine. This workload has already been added to the NSX
inventory, and will be used later in this lab.

G N

1. Click the PUTTY icon in the taskbar. This will launch the PUTTY terminal client

SSH Into KVM Host

R PUTTY Configuration |2
Category:
-1- Session Basic options for your PuTTY session
T Lﬂglglng Specify the destination you want to connect to
¢ ° ard Host Name (or IP address) Port
Bell [ ||22
Features Connection type: ) _ )
- Window (JRaw (U Telnet () Rlogin (® SSH () Seral
x::::;ce Load, save or delete a stored session
Selection |
Colours I-;Eswurker—ﬂh n :.o
=]~ Connection ;
E:a Save
ey
nsx‘edge 4}2
Telnet nax-edge-03 Delete
Rlogin nsx-edge-04
+- 55H
Serial Close window on exit:
() Always ) Never (%) Only on clean exit
oos | | o )@=

1. Scroll through the list of Saved Sessions until kvm-01a is visible

2. Click kvm-01a to highlight it
3. Click Load to load the saved session
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4. Click Open to launch the SSH session
* If prompted, click Yes to accept the server's host key

* If not automatically logged in, use username vmware and password
VMwarel! to log into kvm-01a

Verify VMs Running on KVM Host

i kvm-O1a.corp.local - PUTTY | =[O
Syatem information as of Mon Jul 13 12:49:40 EDT 2020
System load: ©0.07 Processes: 139
Usage of /: 22.9% of 20.54GB Users logged in: 0
Memory usage: 20% IF address for ethl: 192.168.110.61
Swap usage: 0% IP address for wvirbr0: 192.168.122.1

* Canonical Livepatch is available for installation.
- Heduce aystem reboots and improve kernel security. Activate at:
https://ubuntu.com/livepatch

89 packages can be updated.
25 updates are security updates.

Last login: Wed i 164840 2020 from 192.168.110.10
rootéivm-o1a: -4 virsn 1isc) (@)

Id Hame S’ State
1 web-03a wi— running
root@kvm-01a:~§ [ v

1. Enter virsh list to view the virtual machine workloads currently running on this
KVM host and confirm that VM web-03a is running

virsh list
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Verify TEP Interface on KVM Host

root@kvm=01 i
nax-utep-’:—.o\?‘—ﬂags-i EE{UF SF;EEDCEST RUNNING, MULTICAST> mtu 1600 +e—
inet 192.168.130.51"MMmask 255.255.255.0 broadcast 192.168.130.255
inett feB0::44947:92ff:fed5:b3f3 prefixlen 64 scopeid 0x20<link>
ether 46:47:92:d5:b3:£f3 ctxqueuelen 1000 (Ethernetc)
RX packets 40400 bytes 3873144 (3.8 MB)
RX errors 0 dropped 0 overruns 0 frame 0
TX packets 17874 bytes 2036414 (2.0 MEB)
IX errors 0 dropped 0 overrun= 0 carrier 0 collisions 0

root@kvm-0la:~% | v

1. Enter ifconfig nsx-vtep0.0 into the command-line on kvm-0la to see that the
TEP interface has been created with an IP address of 192.168.130.51 and an MTU
of 1600.

ifconfig nsx-vtep0.0

View Edge Transport Node Configuration

vm NSX-T .

Home letworking Security Inventory Plan & Troubleshoot Systen

« Host Transport Nodes [Eclge Transport NOdeS]\_o/Kj(} Clusters ESXi Bridge Clusters NCP Clusters
5, System Overview PP -o ELETE {3 ACTIONS . View
Configuration O Edge Deployment Managemer Host Configuration ! NSX Versior N-VLC Tunnels TEPIP Addr Edge Cluste Log
e \_/ nsx-edge-01 65371 Virtual ... 192168 » Success 30.00.- 2 ™3 192168 edge-cl_.
O O sx-edge-02 9b0f...7 Virtual .. 192.168.... » Success 3.0.0.0 2 1 192.168 edge-c
Fabric ~ O nsx-edge-03 1815...8.. Virtual .. 192.168. s Success 3.0.0.0.. 1  Not Ave 192.168.
Node: H nsx-edge-04 5070..c. Virtual .. 192.168. s Success 3.0.0.0... 1  MNot Ave 192.168._

Similar to the way a Host Transport Node is configured, an Uplink Profile and one or
more Transport Zones are used to define an Edge Transport Node in NSX. Edge
Transport Nodes perform an important function in the NSX fabric. They host the Service
Routers (SRs) that are used by Tier-0 and Tier-1 Gateways to perform stateful services
such as NAT or load balancing. Most importantly, they host the Tier-O Service Router
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that provides route peering between NSX overlay networking and the physical routed
environment.

In this lab, there are four total Edge Transport Nodes, configured in two fault-tolerant
clusters of two nodes each.

1. Click Edge Transport Nodes

2. Click the checkbox to the left of nsx-edge-01 to select it
3. Click Edit to review the configuration

Verify Edge Transport Node Configuration

Edit Edge Transport Node - nsx-edge-01 X

Mame* nsx-edge-01 'P

Description

¥ N-VDs-1 DELETE

Edge Switch Name® N-VD5-1
Tranaport Zone® TZ-Overiay-1 x| i—— -

OR Create Mew Transport Zone
Uplink Profile® nsx-edge-single-nic-updink-profile e
OR Craate Mew Uplink Profile

IP Assignment* Use IP Pool v

IP Pool® region-a-tep-pool e

Observe the following details in the General tab of the Edit Edge Transport Node Profile
dialog:

* Name: nsx-edge-01
* Description: [blank]
* Transport Zones (Selected): TZ-Overlay-1
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Verify Edge Transport Node N-VDS-1 Configuration

Edit Edge Transport Node - nsx-edge-01 X
T ————————

Edge Switch Name* N-VDS-1 h -
Transport Zone* | TZ-Owerlay-1 »= -

OR Create Mew Transport Zonea

Uplink Profile* nsx-edge-single-nic-uplink-profile w
OR Create New Uplink Profile

IP Assignment* Use IP Pool

IP Pool* region-a-tep-pool

—

Teaming Policy Switch Mapping

Q. .

Uplinks DPDK Fastpath Interfaces

= uplink-1 (active) Edge-Tep-1-ReglonA01 (Di...

» M-VDS5-2 DELETE "'

1. Scroll down to view the N-VDS-1 configuration

Observe the following details in the N-VDS-1 tab of the Edit Edge Transport Node dialog:

* N-VDS-1
o N-VDS Name: N-VDS-1
o Associated Transport Zones: TZ-Overlay-1
o Uplink Profile: nsx-edge-single-nic-uplink-profile
o |P Assignment: Use IP Pool
o |P Pool: region-a-tep-pool
o Physical NICs: Uplink-1 to Edge-TEP-1-RegionA01
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Verify Edge Transport Node N-VDS-2 Configuration

Edit Edge Transport Node - nsx-edge-01 X

U EEEEEEEE——

v N-VDS-2 o DELETE
Edge Switch Name®* pN-VDS-2

Transport Zone* TZ-Uplink = v

R Create New Transport g
-ﬁo,- '

Uplink Profile * n:.x-edge-:.lngIe-nlc-umnk-::-roflllj

Teaming Policy Switch Mapping

OR Craate New Uplink Profile

Uplinks DPDK Fastpath Interfaces

3 uplink-1 {active)

b

Edge-Uplink-1-RegionA0]... s

CANCEL SAVE
g|

1. Scroll down to view the N-VDS-2 configuration

Observe the following details in the N-VDS-1 tab of the Edit Edge Transport Node dialog:

* N-VDS-2
o N-VDS Name: N-VDS-2
o Associated Transport Zones: TZ-Uplink
o Uplink Profile: nsx-edge-single-nic-uplink-profile
o Physical NICs: Uplink-1 to Edge-Uplink-1-RegionA0O1l

This profile states that this Edge Node will host a two Transport Zone, TZ-Overlay-1 &
TZ-Uplink. One transport zone will be used for route peering with the physical network
(TZ-Uplink), while the other transport zone will be used for overlay network services (TZ-
Overlay-1). Their connectivity to the physical network will use the nsx-edge-single-
nic-uplink-profile.
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Finally, when a TEP is provisioned on the TZ-Overlay-1 transport zone, it will assign an IP
address from the region-a-tep-pool range of IP addresses. No TEP will be provisioned
on the VLAN transport zone, so the option is disabled.

2. Click CANCEL to return to the list of Edge Transport Nodes

View Edge Cluster

vm  NSX-T

« Host Transport Nodes Edge Transport Nodes | Edge Clusters \o Bridge Clusters NCP Clusters
S
 CD @ oem
S

Edge Cluster [0} Member Type Cluster Profile

=+ Al

a2
o @ edge-cluster-O1 a97¢...91c8 Edge Node L
R4

Configuration

As we reviewed, there are four Edge Transport Nodes defined in the NSX fabric. For fault
tolerance, edge clusters should be configured in two clusters of two nodes each. In the
next task, you will be creating the second edge cluster.

1. Click Edge Clusters

2. Click the checkbox to the left of edge-cluster-01 to select it
3. Click Edit to review the configuration
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Verify Edge Cluster Configuration

Edit Edge Cluster - edge-cluster-01 *
P ——————————
h

Mame * adga-clustar-0

Description

Edge Cluster Pr ofile  nsx-default-edge-high availability -profie A

Transport Modes

Selected (2) h

] Available (2)

nsx-edge-03 ] nsx-edge-01

nsx-edge-04 nsx-edge-02

Y

Observe the following details in the Edit Edge Cluster dialog:
* Name: edge-cluster-01
* Edge Cluster Profile: nsx-default-edge-high-availability-profile
* Transport Nodes (Selected): nsx-edge-01, nsx-edge-02

1. Click CANCEL to return to the list of Edge Clusters
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Create a Second Edge Cluster

vim NSX-T

stworking Security nventory Plan & Troubleshoot Syster

« Host Transport Nodes Edge Transport Nodes Edge Clusters
System Overview
s )
Configuration O Edge Cluster D Member Typ
1 Appliances B edge-cluster-01 a97e..9c8 Edge Node

Modes

1. Click Add to begin creating a new Edge Cluster
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Continue Creation of Second Edge Cluster

Add Edge Cluster X

MHame * o adoga-clustor-02
-y

o

Edge Cluster Profilell nsx-default-edge-high-avallability -profie w

—

Transport Nodes

”'eﬂ:'“ Edge Node o
nbln {2 |:| salected (0)

nsx-edge-03 o
N

B nsx-edge-04

\-_#“E
CAMCEL

1. Input the following parameters
o Name: edge-cluster-02
o Edge Cluster Profile: nsx-default-edge-high-availability-profile

Select the checkbox beside Available transport nodes

Click the arrow to move the nsx-edge-03 and nsx-edge-04 nodes to the Selected
column on the right

4. Click Add to complete the edge cluster creation

w N
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Module 2 Conclusion

Congratulations on completing Module 2! Next we will enabling routing between the
different logical switches."

Please proceed to any module below which interests you the most.

* Module 1 - Introduction to NSX (15 minutes) (Basic) In this module you will be
introduced to the NSX Data Center platform and its capabilities. You will also
explore the new NSX-T 3.0 features.

* Module 3 - Logical Switching (15 minutes) (Advanced) In this module, you will
review the NSX lab fabric, configure Logical Switches, and attach them to virtual
machines. You will be introduced to the use of the GENEVE protocol for overlay
networking.

* Module 4 - Logical Routing (30 minutes) (Advanced) In this module you will learn
how to configure Logical Routing in NSX for North-South and East-West traffic,
configure High Availability (HA), and configure Equal Cost Multipathing (ECMP).

* Module 5 - Distributed Firewall and Tools (30 minutes) (Advanced) In this module
we will demonstrate how the distributed firewall (DFW) and operational tools
within NSX function and are configured.

* Module 6 -NSX Services (15 minutes) (Intermediate) In this module you will
explore NSX service as VPN, Load balancing and DHCP / IPAM.

* Module 7 - NSX operations overview (15 minutes) (Intermediate) In this module
you will explore basic topology management, flow tracing and operational
functions.

How to End Lab

* HELP | PRIVACY(Y MY PROFILE | LOGOUT @

. [Cn &

TIME REMAINIMNG: 01:28:17 EXTEND

To end your lab click on the END button.
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Module 3 - Logical
Switching (15 minutes)
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Logical Switching - Module Overview

The goal of this lab is to explore Logical Switching in NSX.

* We will review the NSX management domain status

* We will review overlay networking in NSX

* We will create a logical switch Segment, connect it to a VM and NSX Gateway,
then verify connectivity

VLAN Transport Zone

VLAN segment 1

Overlay Transport Zone

Overlay segment 1

tre i e o

ESXi Tr th [ ESKi T sport Node. KVM Transport [ i VM Transport [ 1 ESXi Tran it Nod
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Logical Switching in NSX

Now that you have reviewed the NSX components and verified that everything is
operating correctly, we will create a logical network segment and connect an existing
workload to it.

Create a new Logical Switch Segment

Home =] F 5 Ible: Syster
[=5] SEGMENTS E ENT PROFILE EDGE BRIDGE PROFILE METADATA PROXIE
‘.‘:'t'.‘. Ore Lverview
Connectivity Segment Name Connectivity Transport Zone Subnets
Tier-O Gateways > k8s-mamt Tier-0O-gateway-011 Tier0 TZ-Overlay-1| Overlay 10.0.1.1/24
Tier-1 Gateways > k8s-transport None TZ-Overlay-1| Overlay Vot Set
\ef ? LS-app Tier-O-gateway-01| TierQ TZ-Overlay-1| Overlay 17216.20.1/24
b LS-db Tier-O-gateway-01 | TierQ TZ-Overlay-1| Overlay 172.16.30.1/24
Network Services
i LS-web Tier-0O-gateway-01 | TierD TZ-Overlay-1| Overlay 172.16.10.1/24
VPN
71
Load Balancing

A Segment is a Layer 2 overlay network that provides an isolated broadcast domain.
From the NSX Manager web interface:

1. Click Networking in the top level navigation menu

2. Click Segments in the menu on the left side of the NSX Networking user
interface

3. Click ADD SEGMENT

Note that there are a number of preexisting Segments, including LS-web; LS-app; and
LS-db. These are used in other lab modules to host a sample three-tiered application.
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Add Segment

SEGMENTS EGMENT PRO¥ ROFILE METADATA

Sagmea o e either Si et PN define
L2 VPN You have no L2 VPN VPN Tunnel ID
- his Gate
F go to VPN
s Uplink Teaming
Policy
Domain Name P Address Pool

Enter the following details in the Add Segment dialog:

Segment Name: LS-new
Connectivity: Tier-0-gateway-01
Transport Zone: TZ-OVERLAY-1
Subnets: 172.16.60.1/24

BwN e
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Save Segment Creation

SEGMENTS EGMENT PROFILES . - BRIDGE PR

Segment Mame Connectivity

Metadata Proxy  Set

Multicast ( Enabiled

Raout mig

Address Set Replication 1 archica Vi -~
Bindings Mode

Description

it mandatory fields abowve ( Chick 'Save

B - [

1. Scroll down to the bottom
2. Click Save to save the Add-Segment configuration
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Complete and Verify Segment Creation

=] SEGMENTS EGMENT PROFILES  EDGE BRIDGE PROFILES ~ METADATA PROXIES

] 1 @ L ]
® ®:
] ® L ]
. e A ° °
] 1 ® L
" A ® &

1. Click NO to complete and exit the ADD SEGMENT dialog

Observe that our new Segment, LS-new, is now visible in the list of Segments. During
the Segment's creation, we connected it to the TO router Tier-0-gateway-01 and
assigned IP address 172.16.60.1/24 to this TO interface.

Attach Application VM to the new Segment

o

. -
< C | & Secure | https://nsxmgr-01a

phoenix app
CF vesa-01a Web Client

nsxmgr-01a

all vRealize Log Insight

TS p—1 U - IaiW=tTy

We will now connect to vCenter to attach a sample VM workload to our new Segment.

1. Click on the new tab icon
2. Click on the RegionA folder
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3. Click on vcsa-01la Web Client

Login to vCenter

VMware® vSphere

LOGIN @

1. Click the checkbox for Use Windows session authentication
2. Click Login
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Find VM web-04a

vm vSphere Client

Il B &

[ vcsa-Ula.corp.loca
[ RegionAD

l-[ﬂ F_;-.:_.::_: onAQ1-COMPOT

¥ 5 ©

o  Configure  Permissic

@ VMs and Templates

|_| esx-Ola.corp.loca Compatil
Storage e

[] esx-02acorploca VMware

Metworking ¥

(% app-Ola
(5 core-A ._ | -

(5 db-01a Slobal Inventory Lists ,_,:.___ dresses .
[ k8smaster-Ola
[ k8sworker-Ola
|J_"_".1 kBsworker-02a
[$ phoenix-app-01 .

(5 phoenix-db-01

ontent Libraries DMS Name web-04

f m K

Policies and Profiles e @ é_\

Auto Deploy

‘\_'l |I il |

‘_,.
¥
[
M
(b
o
o
D
T
3
+
D

|";'_ phoenix-welb-

(B phoenix-web-02 _
[ user-vm-01 [z} rRegionAO1-COMPO1
(3 web-01a ?] Tasks
3 web-02a M Event
ﬁ web-043 £, mgmit- ADT-vDS

RegionAO1-MGMT J

—

ags & Custom Attnbutes

Once logged in, navigate to Hosts and Clusters:

1. Click on the Menu button
2. Click on Hosts and Clusters
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Edit Settings for web-04a

vm vSphere C

EJ Lﬂ !_ Guest O5 L

. lj" Open Remote Conscle
Orﬁ' CegionAQl-
o | 5 Migrate

|__ e5 "..- L Clone [ 3

Fault Tolerance .
th" “Ore-A
&g db-01a VM Policies S

(g k8smaste .
[ kBsworke

IS- kBsworke Compatibility ®

(% phoenix-¢

(% phoenix-¢

&g phoenix-1

(g user-vm-

Uy web-0la

B web-02a Edit Notes
CSTLEE 94 & Custom Attrib.. »
[l regionAD

[6] esx-03a.¢ .
[ esx-04a Alarms .

1. If the tree view on the left is not already expanded, Click the arrow to the left of
RegionA01-COMPO1 to expand it

. Click web-04a to select it, then right click to display its Actions menu

. Click Edit Settings.

W N
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Change Network Settings

Edit S‘E“ttiﬂgS web-04a

Virtual Hardware

CPU 1 o

Memory 2 -~ | GB

Hard disk 1 16 GE

SCSI controller O vVMware Paravirtua
Network adapter 1°

CD/DVD drive 1 @

Video card

VMCI device Device on the virtual machine PCl bus that prc

Other Additional Hardware -

=

. Click the selection box to the right of Network adapter 1
2. Click Browse... to bring up the Select Network dialog
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Select Network

Select Network

Distributed Switch

1. Click LS-new to select it

2. Click OK
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Complete Edit Settings for web-04a

Edit Settings web-04a

Virtual Hardware

CPU 0
Memory

Hard disk 1 16 GE

SCSI controller O VMware Paravirtua

Network adapter 1 LS-new h - nnected

CD/OVD drivel (1) L B e
Video card

VMCI device

Other Additional Hardware

Confirm that LS-new is now selected.

1. Click OK
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Power on VM web-04a

vm vSphere Client

g Q2 B8 & 51 web-04a

Da *
Kgsmasier-uia o
[Op KE - C :Mtlf%

N summary Monitor
(3 k8sworker-01a —

[ kBsworker-02a
(% phoenix-app-01 mipatit
T bAvprara T
(3 phoenix-db-C L VMware T¢
(% Phoenix-web-01
B phoenix-web-02

(3 user-vm-01

veb-0la

[LT; j et p—
B web-02a | aunch Remote Console @ (Y
E—.

web-04a

g onADI-MGMT ..""1"1 Hardware

1. Click the Power on icon
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View IP Address for VM web-04a

5 web-04a & & © | acTonse
Summary Monitor Configure Permissions Datastores Networks Upadates
Mware Ph 0S (64-bit
ESXi 6.0 and later (VM version
Running, version:10346 (Guest Managed
Maore inf
N H es a.corp.loca

Note the IP address for server web-04a. This is the same IP subnet we used when
creating our new Segment earlier in this module.

1. Periodically click the refresh button until the IP address for web-04a is visible.
This may take one to two minutes

Return to NSX Manager

'-.-’Ml.-.are NSX | Logm 03 vSphere - web-04a - Sur X

https://vecsa-01a.corp.local/u

HOL Admin Region A 3-tier-app phoenix app

1. Click to return to the NSX Manager tab

Note: If you previously closed NSX Manager or it has timed out, click the nsxmgr-0la
shortcut under RegionA folder in the toolbar and enter the following to login:

* Username: nsx-admin@corp.local
* Password: VMwarel!
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View Segment Configuration: LS-new

y  SEGMENT PROFILE

=

o STATIC BINDINGS

We will now view the Segment Ports that are configured for our example VM, allowing it

to use

network overlay services. In addition to creating the LS-new Segment and

configuring web-04a to utilize it, a sample three-tiered app has been configured and
included with this lab. Segment LS-web has been preconfigured as its web tier, and
servers web-01a; web-02a; and web-03a have been connected to it. We will test
network connectivity to VMs on these Segments later in this module.

1.
2.

3
4.
5

Click Networking in the top level navigation menu
Click Segments in the menu on the left side of the NSX Networking user
interface

. If necessary, scroll through the list of Segments until LS-new is visible

Click the arrow to the left of LS-new to expand it

. It may take one to two minutes before the correct number of segment ports are

displayed. You may need to periodically click the REFRESH button until the
interface shows 1 Segment Port

. Click the 1 link under the Ports column to display the Segment Ports dialog
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View Segments Ports: LS-new

Segment Ports
Segment  LS-new | #Segment Ports i)

Segment Port Mame Connected To Admin State Status

__,__ D: 8eB39e50-88dd-45a1-9b43-d72323e10536 Type: View More @ Uo See @ Succe

o CLOSE
\“—/ -

In the list of displayed ports, verify that web-04a is configured to use Segment LS-new
and that its status is Up.

1. Click CLOSE to return to the Segment list

Verify Connectivity to Web VMs

Of=

Now that we have created LS-new and configured server web-04a to utilize it, we will
test connectivity.

1. Click the Command Prompt icon in the taskbar to launch a Windows Command
Prompt
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Ping Test of VM web-04a

= Administrator: Command Prompt |;|£-

Microsoft Windows [Uersion 6.3.96881 -
{c) 2013 Microsoft Corporation. All rights reserved.

C:sUsers“AdministratorPping 172_.16.60.14

Pinging 172.16.68.14 with 32 bhytes of data:

Reply from 172.16.68.14: hytes=32 time=13msz TTL=62 —
Reply from 172.16.68.14: bhytes=32 time=2ms TTL=62

Reply from 172.16.68.14: hytes=32 time=1imz TTL=62

Reply from 172.16.68.14: bhytes=32 time=3Ims TTL=62

Ping statistics for 172.16.608.14:

Packets: Sent = 4, Received = 4, Lost = 8 (8 loss>.
Approximate round trip times in milli-seconds:

Hinimum = 1ms,. Maximum = 13ms. Average = 4ms

C:sllzserssAdministrator

In the Command Prompt window, perform a ping test of web-04a by entering the
following:

ping 172.16.60.14

The ping test should return successful replies from web-04a. You can also test pinging
the web servers listed below on Segment LS-web.

* web-0la-172.16.10.11 (ESXi)
* web-02a-172.16.10.12 (ESXi)
* web-03a-172.16.10.13 (KVM)
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Explore Segment Profiles

A segment profile is a configuration template that can be applied to a segment port or a
segment as a whole. When it's applied to a segment, it is applied to all the segment
ports of the segment but can still be overridden by a segment port specific
configuration.

NSX-
N
Lid
=) SEGMENT SEGMENT PROFILES o RIDGE PROFILE
N

Status
® s
o A L]
. C
[ =

1. Click Networking on the top menu bar
2. Click Segments on the side bar
3. Click Segment Profiles

Verify default-segment-security-profile

Several default profiles (read-only) for different use-cases are preconfigured.
The following default Segment Profiles are available:

IP Discovery: ARP, DHCP snooping, VM Tools

QoS: DSCP (trusted or untrusted), CoS, Bandwidth limitations
MAC Discovery: MAC Change and MAC Learning

Spoof Guard: Enable/disable Port Bindings based on IP/MAC
Segment Security: Will be discussed in Security session.
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We will now take a look at the default-segment-security-profile

& SEGMENTS SEGMENT PROFILES °i-' BRIDGE PROFILES

ILE | EXPAND ALL = =

- ; -

f

1. Click the SEGMENT PROFILES.
2. Expand the arrow to view configuration of profile
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Module 3 Conclusion

Congratulations on completing Module 3! Next we will enabling routing between the
different logical switches."

Please proceed to any module below which interests you the most.

* Module 1 - Introduction to NSX (15 minutes) (Basic) In this module you will be
introduced to the NSX Data Center platform and its capabilities. You will also
explore the new NSX-T 3.0 features.

* Module 2 - Host and Edge Transport Node Preparation (30 minutes) (Advanced) In
this module, you will review the prepared components ready for NSX workloads.

* Module 4 - Logical Routing (30 minutes) (Advanced) In this module you will learn
how to configure Logical Routing in NSX for North-South and East-West traffic,
configure High Availability (HA), and configure Equal Cost Multipathing (ECMP).

* Module 5 - Distributed Firewall and Tools (30 minutes) (Advanced) In this module
we will demonstrate how the distributed firewall (DFW) and operational tools
within NSX function and are configured.

* Module 6 -NSX Services (15 minutes) (Intermediate) In this module you will
explore NSX service as VPN, Load balancing and DHCP / IPAM.

* Module 7 - NSX operations overview (15 minutes) (Intermediate) In this module
you will explore basic topology management, flow tracing and operational
functions.

How to End Lab

* HELP | PRIVACY(Y MY PROFILE | LOGOUT @

. [Cn &

TIME REMAINIMNG: 01:28:17 EXTEND

To end your lab click on the END button.
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Module 4 - Logical
Routing (30 minutes)
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Logical Routing - Module Overview

The goal of this lab is to demonstrate the Logical Routing capabilities of NSX

* We will configure Logical Routing of East-West traffic

* We will configure Logical Routing of North-South traffic
* We will configure High Availability (HA)

* We will configure Equal Cost Multi-Pathing (ECMP)

Logical Routing Topology
vPOD Router

192.168.110.0/24 N

N Uplink
N 192.168.100.0/24

Admin Desktop 3

Tier-O-gateway-

k m Tier-1-gateway-01
AN
A

LS-web LS-app LS-db
172.16.10.0/24 172.16.20.0/24 172.16.30.0/24
E =
E%.ﬂ E%JE E%_la 1 %.11
vim vim vim Frq vim
web-01a web-02a web-03a app-0la db-0Ola

The lab environment we are building currently includes a Tier-O Gateway which connects
to outside networks. In this module, we will build a Tier-1 Gateway that will handle
routing between a sample three-tiered application's network segments, and move those
segments from the existing Tier-O Gateway to the newly created Tier-1 Gateway.
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Logical Routing of East-West Traffic

In this lesson we will explore Logical Routing of East-West traffic in NSX.

Launch Google Chrome

aD

Goo g le

Chrome

* If not continuing from a previous module, open a browser by double clicking the
Google Chrome icon on the desktop.

Open NSX Web Interface

HOL Admin Region A 3-tier-app

(<) vesa-01a Web Client

all vhealize Log Insight

* If not already open, launch the NSX web interface by clicking on the nsxmgr-0Ola
bookmark in the Region A bookmark folder of Google Chrome.
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Login to the NSX Web Interface

VMware® NSX-T™

If you do not already have an active session, login to the NSX web interface using the
following steps:

1. In the Username field type admin

2. In the Password field type VMwarel!VMwarel!
3. Click LOG IN

View Existing Tier-0 Gateway

Inventory Plan & Troubleshoot System
« R
[ Tier-O Gateways ®
etwork Overview :
atwork T EXPAND ALL Eilte Jame Pat a —
Connectivity Tier-0 Gateway Name HA Mode Linked Tier-1 Linked Segments Status (D) Alarms

Gateways

: > Tier-0-gateway-01 Active Active o O o @ SuccessC
e A4
-1 Gateways

Network Services
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NSX includes two tiers of routing: Tier-0 (TO) and Tier-1 (T1). An NSX deployment will
typically consist of at least one TO Gateway that includes Uplink connections to the
physical network. This lab has been preconfigured with a three-tiered application
spanning three NSX Segments: LS-web, LS-app and LS-db. These Segments have been
connected to an existing TO Gateway.

A Tier-0 Gateway can provide routing to multiple Tier-1 Gateways, allowing multiple
isolated tenant environments to exist behind a single Tier-0 Gateway. In this module, we
will examine the existing TO Gateway, then create a new T1 Gateway and migrate the
existing three-tiered app Segments over to it.

From the NSX Manager web interface:

1. Click Networking in the top level navigation menu

2. Click Tier-0 Gateways in the menu on the left side of the NSX Networking user
interface

3. Click the 4 link under Linked Segments for TO Tier-0-gateway-01 to display the
Linked Segments dialog. This number may be different, depending on how many
previous modules have been completed

View Linked Segments

Linked Segments X
Tier-0 Gateways Tier-0-gatew |: #linked Segments ﬂ:l
segment Name Gateway Address DHCP Ranges
LS-app 17216.20.1/24 _
LS-¢ 7216.301/24  wii—
Es-magm 10.01.1/24
LS-we 721610124  f——
o CLOSE
e’

The list of Linked Segments shows all Segments connected to this TO Gateway. Observe
that LS-web, LS-app and LS-db are currently connected to the existing Tier-0O-gateway-01
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router. The displayed segments may be different, depending on how many previous
modules have been completed.

1. Click CLOSE to return to the list of Tier-O Gateways

Create New Tier-1 Gateway

Home Networking Security Inventory Plan & Troubleshoot System

()
(?
S

Tier-1 Gateway Name Linked Tier-0 Gateway #linked Segments Status (1) Alarms

Network Services

In this step we will create a new Tier-1 Gateway. We will migrate the existing three-tier
app Segments to this Gateway, enabling East-West routing between the app tiers to
occur within this new T1 Gateway.

1. Click Tier-1 Gateways in the menu on the left side of the NSX Networking user

interface
2. Click ADD TIER-1 GATEWAY
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Add Tier-1 Gateway

Tier-1 Gateways

Tier-1 Gateway
Name

Edge Cluster

(-

Edges Pool
Allocation Size

Tags

/ Route

Advertisement

MNOTE - Before fur

Linked Tier-0 Gateway

@

ther configurations can

_OLLAPSE ALL

#Linked Segments

L2)

be done, fill out

Edges

Enable Standby
Relocation

mandatory fields above (

.’-'-')\:
S
Status (7 Alarms
—~
L)
~
i
, Click "Save’ below
-
k
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1. In the Tier-1 Gateway Name field, enter Tier-1-gateway-01
2. In the Linked Tier-0 Gateway field, select Tier-0-gateway-01

3 ooy
| Tier-1 Gateways ©,
ADD TIER-1 GATEWAY | -OLLAPSE A
)
Tier-1 Gateway Linked Tier-0 Gateway #Linked Segments Status (j Alarms
Name
i F T A EE - e PR AU FRARF Y iy
Allocation Size Relocation
Tags

#» Route o
Advertisement ey
MNOTE - Before further configurations can be done, fill out mandatory fields abowe ( * ), click "Save” below

e SAVE CANCEL
N

1. Scroll to the bottom of the ADD TIER-1 GATEWAY dialog
2. Click SAVE

Continue Configuring Tier-1 Gateway

[+ Tier-1 Gateway Tier-1-gateway-01is successfully created

Want to continue configuring this Tier-1 Gateway?

o YES NO
S

1. Click YES to continue configuring Tier-1-gateway-01
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Configure Route Advertisement

Tags

o w"
\‘-"/ Evertisement

All Static Routes @ | All NAT IF's »

All DNS Forwarder () All LB VIP Routes ()

Routes

All Connected Segments o All LB SNAT IP Routes »

& Sennce Ports U '\.._,./

All IP5ec Local Endpoints (i) Set Route Advertisement  Set
Rules

» Additional

Settings

o - - ,

Now that the Tier-1 Gateway has been created, we need NSX to advertise the Segments
behind it to the physical network. When LS-web, LS-app and LS-db are directly
connected to Tier-0-gateway-01, they are advertised via BGP. Once we move these
Segments to our new Tier-1 Gateway, they will no longer be directly connected to the
existing TO and will therefore no longer be advertised. We will configure the new T1
Gateway to advertise its Connected Segments to its TO gateway, allowing the networks
to be advertised via BGP and making them reachable from outside of the NSX
environment.

1. Click the arrow to the left of Route Advertisement to expand it
2. Click the toggle to the right of All Connected Segments & Service Ports to

enable it
3. Click SAVE

Close Editing Mode

ITULH Y

- )
(_V/' ANgESs S0

3 SERVICE INTERFACES

> STATIC ROUTES

o CZD

1. Click CLOSE EDITING at the bottom of the edit dialog to exit edit mode and
return to the list of Tier-1 Gateways
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Verify Creation of New Tier-1 Gateway

[ Tier-1 Gateways ©,

| EXPAND ALL t t —

Tier-1 Gateway Name Linked Tier-0 Gateway ZLinked Segments Status (3 Alarms

Verify that the new T1 Gateway Tier-1-gateway-01 has been created. Confirm that it is
linked to TO Gateway Tier-0-gateway-01, has O Linked Segments, and has a Status of
Success.

Connect Segment LS-web to Tier-1 Gateway

[s] SEGMENTS
ADD SEGMENT | —
Connectivity Segment Connectivity Transport Zone Subnets Ports Admin State m
Name
> @ Ur L
C= )©® ° e
> ® U ]
Network Services
> @ Ur L
—
> L ]

IP Management

1. Click Segments in the menu on the left side of the NSX Networking user
interface

2. Click the More Options icon to the left of LS-web to display its Options menu,
then click Edit
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Edit Segment LS-web

2 VPN o, VPN Tunnal ID
55;1 ICes
LAN B Uplink Teaming Policy
Domain Name IP Address Pool
Edge Bridge: Set Metadata Proxy Set
Address Binding se Replication Mode -
Description Tags

1. Select Tier-1-gateway-01 for Connectivity
2. Click SAVE. You may need to scroll to the bottom of the dialog window if the

button is not visible

Close Editing Mode

> SEGMENT PROFILES

» DHCP STATIC BINDINGS

o CLOSE EDITING
o

1. Click CLOSE EDITING at the bottom of the edit dialog to exit edit mode and
return to the list of Segments
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Minimize Segment LS-web View

L 4 L 4
> L Tier-{ teway riay 172.16.30.1/24 1 ® . [ ] e

LS-web Tier-1-gateway TZ-Overlay-1 172.16.10.1/24 3 @ c @ Success
o L2 VPN Mot Set VPN Tunnel ID Not Set
s

A plink Teamir A

m m P Addre I

ardat

1. Click the arrow to the left of LS-web to minimize it

Connect Segment LS-app to Tier-1 Gateway

.| SEGMENTS
Connectivi ty gmet m ty zZ -] dm ™
Ga > & kBssmgmt  Tier-O-gateway-  TZ-Owverlay-1] 10.0.1.1/24 @ o @ Success
> ® o @ Success
°O> ® @ Success
Network Service: N
> @ o @ Success
> e L]
> @ lo @ Success

1. Click the More Options icon to the left of LS-app to display its Options menu,
then click Edit
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Edit Segment LS-app

L2 VPN You have no L2 VPN sessions fo VPN Tunnel ID

VLAN Uplink Teaming Policy

Domain Name IP Address Pool

Edge Bridges Set Metadata Proxy Set

Address Bindings Set Replication Mode Hierarchical Two-Tier renilic

Description

Tags

o - -

1. Select Tier-1-gateway-01 for Connectivity
2. Click SAVE

Close Editing Mode

> SEGMENT PROFILES

» DHCP STATIC BINDINGS

o CLOSE EDITING
S

1. Click CLOSE EDITING at the bottom of the edit dialog to exit edit mode and
return to the list of Segments
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Minimize Segment LS-app View

> ® °
r TR
g ..... N Tunnel N
m me  NotSet P Address Po e
1. Click the arrow to the left of LS-app to minimize it
Connect Segment LS-db to Tier-1 Gateway
*] SEGMENTS
_a00 secuent | - _
et e e 01 v pp—
- > @ o @ Success
. > 6 @ Uo @ Success

IP Management

1. Click the More Options icon to the left of LS-db to display its Options menu,
then click Edit
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Edit Segment LS-db

ET DM
L2 VPN You have no L2 VPN sessions fo VPN Tunnel ID

VLAN Uplink Teaming Policy

Domain Name IP Address Pool

Edge Bridges et Metadata Proxy =&t

Address Bindings Gat Replication Mode Hierarchical Two-Tier replic
Description Tags

o - _

1. Select Tier-1-gateway-01 for Uplink & Type
2. Click SAVE

Close Editing Mode

> SEGMENT PROFILES

» DHCP STATIC BINDINGS

o CLOSE EDITING
o

1. Click CLOSE EDITING at the bottom of the edit dialog to exit edit mode and
return to the list of Segments
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Minimize Segment LS-db View

- L
> ® ®
> LS-app Tier-1-gateway TZ-Overlay-1 172.16.20.1/24 1 L @ Success C
LS-di Tier-1-gateway- TZ-Overlay- 172.16.30.0/24 1 ® o @ Success
o L2VPN  NotSst NTunnellD  Not Set
AN Nol et ink Team F

1. Click the arrow to the left of LS-db to minimize it
Verify Connectivity From Admin Desktop

Now that we have migrated our Segments from the existing Tier-0 Gateway to our new
Tier-1 Gateway, we will test connectivity.
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Open Command Prompt

- 1
m On-5creen Keyboard

f PuTTY Administrator

Documents
&;,_') Remote Desktop Connection ,
Pictures

g Windows PowerShell Recent ltems

Main C le
@]nt&met Explorer SRS

Control Panel

PC settings

Devices and Printers
Default Programs
Help and Support
Run...

P AllPrograms Windows Security

||5-f :r"o"'rcg'r:'n?s and files Log off n
. 1 ) '_'I

1. Click the Start Menu icon in the Windows Task Bar
2. Click Command Prompt
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Ping Test of Segment Gateways

= Administrator: Command Prompt

C=xUsers~Administratorfping —n 2 172.16.16.1 o
e

Pinging 172.16.18.1 with 32 bhytes of data:
Reply from 172.16.18.1: hytes=32 time=2mz TTL=62 —
Reply from 172.16.18.1: bhytes=32 time=2ms TTL=62

Ping statistics for 172.16.18.1:

Packetzs: Sent = 2. Received = 2, Lost = 8 (@x loss).
Approximate round trip times in milli-seconds:

Minimum = 2Zm=z,. Maximum = 2Zms,. Average = Zms

C:sllzepssAdministratorfping —n 2 172.16.28.1

Pinging 172.16.28.1 with 32 hytes of data:

Reply from 172.16.28.1: bhytes=32 time=1ims TTL=62 ’_
Reply from 172.16.28.1: hytes=32 time=1mz TTL=62

Ping statistics for 172.16.28.1:

Packets: Sent = 2. Recedived = 2, Lost = 8 (Bx loss>.
Approximate round trip times in milli-seconds:

Minimum = 1ims, Maximum = 1ms,. Average = 1ms

C=sUserssAdministratorfping —n 2 172.16.368.1

Pinging 172.16.38.1 with 32 bhytes of data:
Reply from 172.16.38.1: hytes=32 time=1mz TTL=62 —
Reply from 172.16.38.1: bhytes=32 time=1ims TTL=62

Ping statistics for 172.16.38.1:

Packets: Sent = 2. Received = 2, Lost = 8 (@x lossz>.
Approximate round trip times in milli-seconds:

Minimum = 1ms,. Maximum = 1ms,. Average = 1ims

C:sllzserssAdministratorl

From the Command Prompt, verify you are able to ping the gateway IP addresses of the

Segments we have connected to T1 Gateway Tier-1-gateway-01.

1. Ping the gateway of the LS-web Segment:

ping -n 2 172.16.10.1

2. Ping the gateway of the LS-app Segment:

ping -n 2 172.16.20.1

3. Ping the gateway of the LS-db Segment:

ping -n 2 172.16.30.1
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Verify East-West Connectivity From web-0la

“o(2)

G N

We will now login to VM web-01a and verify that we can reach the other VMs that
comprise our sample three-tiered application.

1. Click the PUTTY icon in the taskbar. This will launch the PUTTY terminal client

[ =

[ PUTTY Configuration
Category
|- Session Basic options for your PuTTY session
. Logging Specify the destination you want to connect to
Kevboard Host Name (or IP address) Port
Bed | |22 |
Features Connection type: ) i i
= Window (_JRaw () Telnet () Rlogin ® SSH () Seral
Bet Load, save or delete a stored session
Transiation Saved Sessions
Selection |
Colours phoenicweb-01
= Connection phoenicweb-02
Dda & (] sy s,
ley L e O .
Teinet web-03a.cop local
Rlogin web-043 comp Jocal
+- S5H
senal Close window on exit: )
() Mways () Mever (% Only on clean exit
L ] @

A WNBR

Scroll through the list of Saved Sessions until web-0l1a.corp.local is visible
Click web-01a.corp.local to highlight it
Click Load to load the saved session
Click Open to launch the SSH session

* If prompted, click Yes to accept the server's host key
* If not automatically logged in, use username vmware and password
VMwarel! to log into web-01la
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Ping app-0l1la and db-0la VMs

P web-01a.corp.local - PUTTY [=[a=T]

Using usernames "root®. ”
Authenticating with public key "controlcenter™ from agent
Last login: Thu May 14 18:35:28 2020 from 192.168.110.10

01:22:03 up 3 days - = 3G raal .00, 0.00, .00
root@web-0la [ ~ ] ping -c 2 app-0la.corp.local o

PING app-0la.corp.l0wm g T gt data.
64 bytes from app-0Ola.corp.local (172.16.20.11): icmp_ seq=l ttl=6€3 time=1l.51 ms
64 bytes from app-0Ola.corp.local (172.16.20.11): icmp_seg=2 ttl=63 time=0.805 ms

-== app-0la.corp.local ping statistics ---

2 packets transmitted, 2 received, 0% packet loss, time 3ms
rtt min/avg/max/mde 2 =
root@web-0la [ ~ ] ping -c 2 db-0la.corp.local o

PING db-0la.corp.lo®™ g 21 T gt =\ data.

64 bytes from db-0la.corp.local (172.16.30.11): icmp segq=l ttl=63 time=1.423 ms
64 bytes from db-0la.corp.local (172.16.30.11): icmp segq=2 ttl=63 time=1.05 ms

=== @db-0la.corp.local ping statistics ---

2 packets transmitted, 2 received, 0% packet loss, time 3ms
rtt min/avg/max/mdev = 1.049/1.2659/1.430/0.223 ms
root@web-0la [ ~ ]# I

From the SSH session, verify you are able to ping the IP addresses of the app and db tier
VMs that are now routing through Tier-1-gateway-01.

1. Ping app-tier VM app-0Ola:

ping -c 2 app-0la.corp.local

2. Ping db-tier VM db-01la:

ping -c 2 db-0la.corp.local
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Logical Routing of North-South Traffic

In this lesson we will explore Logical Routing of North-South traffic in NSX.

Review Edge Transport Node Configuration

Edge Transport Nodes

« Host Transport Nodes °" Clusters ESXi Bridge Clusters NCP Clusters

Nt
<+ ADD EDGE VM [ I DELETE {3 ACTIONS ~ View Al v
Configuration Edge o] Deploymen! Managemen Host Configuratic NSX Versior N-VL Tunnels TEPIP Addr Edge Cluste Logical Row Node Statu: Alarms
nsx-edq. 6537..1 WVirtual 192.168. » Succ 3.0.0.0. 2 ™4 192.168 edge-cl 1 «UpD o
nsx-edg.. 9bOf.7. Virual .. 192.168. * Succ.. 3.0.0.0... 2 i | 192.168. edge-cl. 0 «Up@ 0
nsx-edg.  1815.8.. WVirtual ... 192.168. * Succ.. 3.0.00... 1 NotAva 192.168._ 0 «Up@ W]
nsx-edg.  5070..c.  Virtual . 192,168 » SucC. 3.0.0.0.. 1 MNotAva 192.168._ 0 «Up@ o

I

Lifecycle Management

In NSX, the Edge Node provides computational power and North-South routing services
to the NSX fabric. Edge Nodes are appliances with pools of capacity that can host
routing uplinks as well as non-distributed, stateful services. Edge Nodes can be
clustered for scalability and high availability, running in both active-active and active-
standby configurations.

We will review the Edge Node and Edge Cluster configurations. We will then review the
North-South connectivity provided to the existing Tier-O Gateway by the Edge Cluster.

Click System in the top level navigation menu

Click Fabric in the menu on the left side of the NSX System user interface
Click Nodes

Click Edge Transport Nodes

W=

Basic configuration information can be viewed from the list of Edge Nodes, including its
TEP address and Edge Cluster configuration. Observe the following:

* Edge Nodes nsx-edge-01 and nsx-edge-02 are members of Edge Cluster edge-
cluster-01

* Edge Nodes nsx-edge-03 and nsx-edge-04 are not currently members of an Edge
Cluster. These Edge Nodes are clustered as part of a separate module

* Edge Node nsx-edge-01 has a single Logical Router instance. The remaining three
Edge Nodes do not have any Logical Routers provisioned
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Note: You can view any truncated field, such as Edge; Edge Cluster; or TEP IP Addresses
by hovering the mouse pointer over the field. A tooltip will appear with the full value.

Transport Zones

* Host Transport Nodes Edge Transport Nodes Edge Clusters ESXi Bridge Clusters NCP Clusters

+ ADD EDGE VM 0 ACTIONS « Wiew Al w

Deploymen! Managemen Host Configuratic NSX Versior N-VC Tumnels TEP IP Addr Edge Cluste Logical Rou Node Stame Alarms

Virtual 192 168 » Succ 3.0.0.0, 2 4 192168, edge-c 1 elUpE ]

_ e Virtual 192168 » Suce 30.0.0 2 1 192168 edge- Up o
- 1815...8. Wirtual . 192.16E.... ® Succ. 30.00.. 1 NotAve 192168 0 ® Up

Modes O nsx-gdg.. S070..c..  Virtwal . 192.168.... = Succ. 3.0.00.. T Mot Ave 192168 0 sUp@ i

When used for North-South routing, an NSX Edge Transport Node will be configured with
two Transport Zones:

* VLAN Transport Zone: Used to connect to the physical network fabric and peer
with the physical core router. The Tier-O Gateway creates an interface in this
Transport Zone to pass traffic with the environment outside of NSX

* Overlay Transport Zone: Used to connect to the NSX overlay network and
communicate with other Edge and Host Transport notes in the NSX fabric. The
Tier-0 Gateway creates an interface in this Transport Zone to pass traffic with the
overlay environment

We will now review the Transport Zone configuration of the Edge Transport Node.

1. Click nsx-edge-01 to view its configuration
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Review Transport Zone Configuration

-
. = nsx-edge-01
0  Edge
? Overview  Monitor

] nsx-edge-01 >

C v Summary @ EDIT
MName
o]

- " Location

Description

External ID
Configuration State
Deployment Type
Management IP

Host

NSX Version
Controller Connectivity
Manager Connectivity

Transport Zones

Edge Cluster

Logical Routers

> Tags | MANAGE

Tunnels

Related .

nsx-edge-01
6537759¢-6f70-47fa-bc48-a10f62101232

6537759c-6f70-47fa-bc48-a10f6e101232
» Success

Virtual Machine

192.168.110.1001

3.0.0.0.0.15946012

e Up

e« Up

TZ-Overlay-1 h
TZ-Uplink

edge-cluster-01
1

Observe that nsx-edge-01 is configured with two Transport Zones: TZ-Uplink and TZ-
Overlay-1. These two Transport Zones are used for the Northbound (VLAN) and
Southbound (Overlay) interfaces of the Tier-O gateway, respectively.

1. Click the Close icon to return to the full list of Edge Transport Nodes

View Tier-0 Gateway

Security Inventory

[ Tier-O Gateways

o Tier-0 Gateway Name
S’

Connectivity

[ 1 Tier-0 Gateways

e IP Address Management

egmen Edge Cluster
2 Additional

Network Services Settings
VEN » Route Distinguisher for VRF

Gateways
» EVPN
Settings

ags

msnmces

External and Service

o

—— Interfaces

HA Mode

Tier-0-gateway-01 Activ

Plan & Troubleshoot System

@

COLLAPSE ALL

Linked Tier-1 Gateways Linked Segments Alarms

2 Active 1 1 ® u

e
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We will now review the configuration of the existing Tier-0 (TO) Gateway
Tier-0-gateway-01. This TO Gateway router is configured to use the Uplink connections
provided by Edge Cluster edge-cluster-01, which is comprised of Edge Nodes nsx-
edge-01 and nsx-edge-02.

1. Click Networking in the top level navigation menu
2. Click Tier-0 Gateways in the menu on the left side of the NSX-T Networking user

interface
3. Click the arrow to the left of Tier-0-gateway-01 to expand it
4. Click the arrow to the left of INTERFACES to expand it
5. Click the 1 link to the right of External and Service Interfaces to display the

Interfaces dialog

View Tier-0 Gateway Interfaces

Interfaces ”
Tier-0 Gate Tier-0 e ( ces i) :
COLLAPSE ALL
Name Type IP Address [/ Mask Connected To(Segment) Status
o Jplink-1 External 192.168.100.3/24 Uplink @ Success C (@
\
Edge Node nsx-edge-01 MTU Not Set e e e e
Tags 0 PiM @ Disabled
ND Profile default @ URPF Mode 5

e CLOSE
N

1. Click the arrow to the left of Uplink-1 to expand it

Review the Uplink-1 interface configured on Tier-O-gateway-01. This is the North-South
Uplink interface the TO uses to peer with the external routed environment. Observe the

following settings:
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* Name: Uplink-1

* Type: External

* |P Address / Mask: 192.168.100.3/24
* Connected To(Segment): Uplink

* Status: Success

* Edge Node: nsx-edge-01

From this screen we can determine that the TO Gateway has a single Uplink interface
that uses IP address 192.168.100.3. This Uplink is hosted on the Edge Node nsx-
edge-01 and is currently Up.

2. Click CLOSE to return to the list of Tier-O Gateways

View Tier-0 Gateway BGP Configuration

Tier-0 Gateway Name HA Mode Linked Tier-1 Gateways Linked Segments Status (] Alarms
W Tier-O-gateway-O01 Active Active 1 1 . g

IP Address Management

Edge Cluster

> Additional FIEW GATEWAY FIREWA
Settings

» Route Distinguisher for VRF

Gateways

> EVPN
Settings
Tags

~ INTERFACES

External and Service 1

Interfaces

> ROUTING

o %  MULTICAST
N

Local AS 65001 Inter SR iBGP ® On
BGP @ On ECMP ® On
Graceful Restart Helper Only Multipath Relax ® On

Graceful Restart Timer 180 seconds Graceful Restart Ste 600 seconds
Timer e
By

Route Aggregation 0 BGP Neighbors O
-

Border Gateway Protocol (BGP) is a communication protocol used by routers to
exchange route information. When two or more routers are configured in this way and
communicate with one another, they are called neighbors. We will now review
Tier-0-gateway-01's BGP configuration.

1. Click the arrow to the left of BGP to expand it
2. Click the 1 link to the right of BGP Neighbors to display the BGP Neighbors dialog
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Verify Tier-0 Gateway BGP Neighbors

BGP Neighbors X
Tier-O Gateways Tier-O-gatew... [ #Ne : @)

IP Address BFD Remote AS number Route Filter Allowas-in Status

Disabled 65002 1 Disabled @ Success C (4

CLOSE

Tier-0-gateway-01 is configured with one BGP neighbor. Review the settings for the
192.168.100.1 neighbor:

IP Address: 192.168.100.1
BFD: Disabled

Remote AS number: 65002
Route Filter: 1

Allowas-in: Disabled
Status: Success

In this instance, Tier-0-gateway-01 is peering with a router at IP address 192.168.100.1
using BGP AS number 65002. Its status is currently Up, indicated as Success.

1. Click CLOSE to return to the list of Tier-O Gateways
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View Network Topology

- ®
7y Network Overview
Bl Network Topology
Connectivity |
Ti Tier-O-gateway-01
- ]
1
Network S J
ad Balan |
Earwarding Tier-1-gateway-01
IP Management e
J [
Address Poc | | |
kBs-transport LS-web LS-app LS-db k8s-mgmt Uplink o
e ] e J & J & ] | ) & I
O]
tworkir etting
"
3VMs 1vM 1VM 3VMs a
© © © ©
Overvie W Minimm C_\.

Introduced with NSX-T 3.0 is a new Network Topology visualization view. This view
displays a graphical representation of the NSX environment, including Tier-0 and Tier-1
Gateways, Segments, and their connectivity to one another. As we observed in the
previous steps:

* Tier-0-gateway-01 has an Uplink interface with an IP address of 192.168.100.3

* Tier-0-gateway-01 is connected to Tier-1-gateway-01 via an automatically
assigned subnet of 100.64.208.0/31

* The Segments LS-web, LS-app and LS-db are connected to, and routed by,
Tier-1-gateway-01

NOTE: If previous modules in this lab have not been completed, the Network Topology
view may differ from the one above.
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Open Command Prompt

- 1
m On-5creen Keyboard

f BuTTY Administrator

Documents
k"l) Remote Desktop Connection .
Pictures

10

E Windows PowerShell Recent ltems

Main Console
@lnt&rnet Explorer e

Control Panel
‘I Google Chrame
PC settings

ﬂ Notepads+ Devices and Printers
Default Programs
Help and Support
Run...

P AllPrograms Windows Security

||S'fsr"r:gr:'ms and files Log off n
_ — =

1. Click the Start Menu icon in the Windows Task Bar
2. Click Command Prompt
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Trace Route Path from Main Console to Virtual Machines

1.

= Administrator: Command Prompt [=1=[m
CaslzserssAdministratorftracert —d 172.16.18.11 o

Tracing route to 172.16.18.11 over a maximum of 38 hops

i <1 ms {1 ms {1 mg 192.168.118.1

2 3 ms <1 ms <1 ms 192_168.188.3

3 ”» ” o Reguest timed out.
4 2 ms 2 ms 2me 172.16.18.11

m »

Trace complete.

Ca:slserssAdministrator?

Trace route path from your Admin Console to web server web-01la on Segment
LS-web

tracert -d 172.16.10.11

Observe that:

The first hop is the physical gateway (192.168.110.1)

The physical router then routes the packet to the Uplink interface of
Tier-0-gateway-01 (192.168.100.3)

Tier-0-gateway-01 routes the packet to its connected interface of
Tier-1-gateway-01. This is the autoconfigured subnet we reviewed above
(100.64.208.1) and is not advertised to the external network; therefore it will
display as "timed out" in the route path

Finally, the packet is delivered to server web-01la on NSX Segment LS-web
(172.16.10.11)
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Test Connectivity to Sample Web App

{3 Login x . VMware NSX | Login x .
— C | ® about:blank w
HOL Admin Re@ s
web-01a (Running on esx-01a) e
e s oG on o nes) o
[ web-03a (Running on kvm-012)
[ Web-04a (Will not work until segment config)
D Webapp VIP (Will not work until load balancer config)
[ Direct App access (Security risk)
We will now test connectivity to our sample three-tiered application.
1. Open a new Tab
2. Click on the 3 Tier App bookmark
3. Select Web-01la (Running on esx-01a)
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Web Site is Working
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Customer Database Access

Accessed via: web-0la

Name Filter (blank for all records): | Apply
Rank Name Universe Revenue
1 CHOAM Dune 51.7 trillion
2 Acme Corp. Loonev Tunes 85348 7 billion
3 Strius Cybernetics Corp. Hitchhiker's Guide 5327 2 lllion
4 Buy n Large Wall-E $291.8 billion
3 Aperture Science, Inc. WValve 5163 .4 billion
6 SPECTRE 007 $157.1 billion
T Very Big Corp. of America | Monty Python 5146.6 hillion
8 Frobozz Magic Co. Zork 5112 .9 billion
9 Warbucks Industries Lil' Orphan Annie 561.3 billion
10 Tyrell Corp. Bladerunner 539 4 billion
11 Wayne Enterprises Batman 531.3 hillion
12 Virtucon Austin Powers 5249 billion
13 Globex The Simpsons 523.7 billion
14 Umbrella Corp. esident Evil 822 .6 billion
15 Wonka Industries Charlie and the Chocolate Factory | $21.0 billion
16 Stark Industries [ron Man $20.3 billion
17 Clampertt O1l Beverly Hillbillies 518.1 billion
18 Oceanic Airlines Lost 57.8 billion
19 Brawndo [diocracy 558 billion
20 Cvberdyne Systems Corp. | Terminator $3.5 billion
21 Paper Street Soap Company | Fight Club 55.0 billion
22 Gringotts Harry Potter 54 4 billion
23 Oscorp Spider-Man 53.1 billion
24 Nakatomi Trading Corp. Die-Hard $2.5 billion
25 Los Pollos Hermanos Breaking Bad 51.3 billion
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Verify that access to our three-tiered web app is working.
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High Availability (HA)

In this lesson we will configure High Availability (HA) for Tier-0 and Tier-1 Gateways in
NSX.

Review Edge Cluster Configuration

orking 2Curity nventory & Troubleshoot System o
e
« Host Transport Nodes Edge Transport Nodes l Edge Clusters '

+ ADD &} ACTIONS ~

Bridge Clusters NCP Clusters

©

), Search

Configuration 0 Edge Cluster 1v] Member Type Cluster Profile Edge Transport Nodes

ige-cluster-01 ad7e..9lc8 Edge Node nsx-default-edge-high-availa._.. e G
b

Click System in the top level navigation menu

Click Fabric in the menu on the left side of the NSX System user interface
Click Nodes

Click Edge Clusters
Click the 2 link for edge-cluster-01's Edge Transport Nodes

U WNPR

Recall from earlier in this module that Edge Transport Nodes provide computational
power and North-South routing services to the NSX fabric. Tier-0 and Tier-1 Gateways
can provision stateful services, such as NAT or Load Balancing, that are hosted on an
Edge Transport Node.

In the event of a power or hardware failure, the loss of an Edge Node could occur. In this
instance, any services hosted on that Edge Node would be lost as well. For this reason,
Edge Transport Nodes are grouped into an Edge Cluster in NSX. Edge Clusters provide
fault tolerance and resilience that can withstand individual failures within the cluster.
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View Edge Cluster edge-cluster-01

Host Transport Nodes Edge Transport Nodes Edge Clusters ESXi Bridge Clusters NCP Clusters

c S %" edge-cluster-01
[ ] Edge Cluster

(-
0

Overview Related .

edge-cluster-0 >
Transport Nodes

Transport Node ]
nsx-edge-01 6537..1232
nsx-edge-02 9bOf...7b64

Observe that Edge Cluster edge-cluster-01 consists of two individual Edge Transport
Nodes: nsx-edge-01 and nsx-edge-02.

1. Click the close icon

Modify Existing Tier-0 Gateway

2\
o

HA Mode Linked Tier-1 Gateways Linked Segments Status Alarms

We will now modify the existing Tier-O Gateway to leverage NSX's Edge Clustering
capabilities.

1. Click Networking in the top level navigation menu

2. Click Tier-0 Gateways in the menu on the left side of the NSX Networking user
interface

3. Click the More Options icon to the left of Tier-0-gateway-01 to display its
Options menu, then click Edit
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Edit Interfaces of Tier-0 Gateway

Tier-0 Gateway Name HA Mode Linked Tier-1 Gateways Linked Segments Status Frr—
Tier-0-gateway-C ) Active Active J ‘

IP Address Management  No Dynamic IP Allocation

S edge-cluster-01 ) —

> Additional

Settings

/ Route Distinguisher for VRF

Gateways
5 EVPN

Settings

Tags

External and Service O o
ey

Interfaces

> ROUTING
>  MULTICAST
> BGP

» ROUTE RE-DISTRIBUTION

CLOSE EDITING

Observe that our existing Tier-0 Gateway is configured for an HA Mode of Active Active.
This allows the use of multiple Edge Nodes in the Edge Cluster simultaneously. Also note
that the Tier-0 Gateway is configured to use Edge Cluster edge-cluster-01.

1. Click the arrow to the left of INTERFACES to expand it
2. Click the 1 link to the right of External and Service Interfaces to display the
Set Interfaces dialog
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Add Uplink to Tier-0 Gateway for nsx-edge-02

Set Interfaces X
- - - =0
COLLAPSE ALL
Name Type IP Address / Mask Connected To(Segment) Status
o Uplink-1 Externa 192.168.100.3/24 _- @ Success C
e
Edge Node nsx-edge-01 _ MTU
Tags C

PIM @ Disabled

URPF Mode

CLOSE

1. Click the arrow to the left of Uplink-1 to expand it

Observe that the existing Uplink-1 interface is running on Edge Node nsx-edge-01
and is configured for IP address 192.168.100.3. If a failure were to occur on this Edge
Node, North-South connectivity to the NSX environment would be lost. We will now add
a second Uplink interface to the Tier-O Gateway that leverages nsx-edge-02, the second
Edge Node in Edge Cluster edge-cluster-01.

2. Click ADD INTERFACE
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Configure Uplink for Tier-0 Gateway on nsx-edge-02

IP Address / Mask Connected To(Segment) Status

e

PIM (@ Disabled ND Profile

T URPF Mode

Name: Uplink-2
Type: External
IP Address / Mask: 192.168.100.4/24
o Note: You must press ENTER or click the Add Item(s): 192.168.100.4/

24 link once you've entered the IP address

WN -

Connected To(Segment): Uplink
Edge Node: nsx-edge-02
Click SAVE

o Uk
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Verify Second Uplink on Tier-0 Gateway

Set Interfaces %
T D G Tier-O-gatew.. | #interface 9‘_'
~ ADD INTERFACE | COLLAPSE ALL
Name Type IF Address [ Mask Connected To(Segment) Status
v @ 5u
Edg MTU Vot
Tag 1M @ Disablec
ND URPF Mode Strict
o Iplir 4724 _ @ Success
S
Edg 02 _ U Vot
M @ Disablec
URPF Mode Strict

e CLOSE
p—"

1. Click the arrow to the left of Uplink-2 to expand it
Confirm that our Tier-0 Gateway now has two interfaces: Uplink-1 and Uplink-2.
Interface Uplink-2 exists on Edge Node nsx-edge-02 with IP address 192.168.100.4/
24.

2. Click CLOSE
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Add Secondary Uplink to BGP Source IPs

v INTERFACES

External and Service 2
interfaces

» ROUTING

>  MULTICAST

v BGP
Local AS &5001 Inter SR iBGP ()
BGP o on ECMP (:)
Graceful Restart Helper Only 0] Multipath Relax ()
@
Graceful Restart Timer 180 Graceful Restart Stale 600

Timer

Route Aggregation Set BGP Neighbors

©

» ROUTE RE-DISTRIBUTION

CLOSE EDITING

We will now configure BGP to advertise from the second interface that we defined on
nsx-edge-02. This will allow BGP on the Tier-0 Gateway to establish peering from the
interfaces on both nsx-edge-01 and nsx-edge-02. During normal operation, both Edges
will be considered viable paths into and out of the NSX environment. In the event that
an Edge Transport Nodes fail, its BGP neighbor state will be lost and its path information
will be removed from the BGP routing table. Traffic will continue to flow through the
remaining Edge Transport Node. Upon recovery of the lost Edge Transport Node, its BGP
state will be reestablished and its path information will be added back to the BGP
routing table automatically.

1. Click the 1 link to the right of BGP Neighbors to display the Set BGP Neighbors
dialog
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Set BGP Neighbors

Set BGF Meighbors

1. Click the More Options icon to the left of 192.168.100.1 to display its Options
menu, then click Edit
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Edit BGP Neighbor Settings

Set BGP Meighbors s

P Agdress BFD Remote AS romiber Raoute Filter Allcrmaz-in Status

Gracetul Restart

Ml Hop Limdt 1 Description

o CLOSE
p—

1. Source Addresses: Add 192.168.100.4/24 (this should be in addition to the
existing 192.168.100.3/24 entry)
o Note: You must press ENTER or click the Add Item(s): 192.168.100.4/
24 link once you've entered the IP address

Click the arrow to the left of TIMERS & PASSWORD to expand it
Hold Down Time: 15

Keep Alive Time: 5

Click SAVE

Click CLOSE

o uUThWN

In addition to adding the secondary interface's IP address as a BGP Source, we also
modified the BGP Hold Down and Keep Alive timers to 15 and 5 seconds, respectively.
We lowered these values in order to speed up BGP reconvergence. This will be useful
when we test Edge Node failure later in this module.
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Open PuTTY

- 1

m On-5creen Keyboard
E N (-
——

Lo -uments
. Remote Desktop Connection .

Pictures
Music

Recent ltems

Main Console
@lnt&rnet Explorer e

Control Panel
‘I Google Chrame
PC settings

ﬂ Notepads+ Devices and Printers
Default Programs
Help and Support
Run...

P AllPrograms Windows Security

||S'fsr"r:gr:'ms and files Log off n
_ — =

1. Click the Start Menu icon in the Windows Task Bar
2. Click PuTTY
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Connect to nsx-edge-02

PUTTY Configuration [ =
Category
- Session Basic options for your PuTTY session
- Logaing Specify the destination you want to connect to

Kevboard Host Name (or IP address) F;zn
Bed | |
Features Connection type: _ i i

= Window (JRaw () Telnet () Rlogin ® SSH () Sedal
Appearance )
Bet Load. save or delete a stored session
Translation Saved Sessions o
Selection |
Colous = 0 [oovadas

= Connection
Data
Telnet nscdntel

nsmangr-01a.comp locall
Rlogin | phoenbe-app-01
+ 55H

Serial Close window on esdt:

() Mway: () Mever () Only on clean ext

w0 | @Q)CE o |

Scroll through the list of Saved Sessions until nsx-edge-02 is visible
Click nsx-edge-02 to select and highlight it

Click Load to load the saved session

Click Open to launch the SSH session

i .

Log in to nsx-edge-02
&

nsx-edge-02.corp.local - PUTTY Em

Using username "admin®™. A

admin@nsx-edge-02"'s passwu:d:D o e
R R

Log in to nsx-edge-02 with the following credentials:

1. Password: VMwarel!VMwarel!
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Once you are authenticated to the Edge Node, maximize the PUTTY window for better
visibility.

2. Click the Windows Maximize icon

List Logical Routers Connected to nsx-edge-02

nsx-edqe-ozgcet logical-routers ) o e
Logical Rout®¥ e

UuUID VRF My Name Type Ports
736a80e3-23£6-5a2d-81d6-bbefb2786666 0 TUNNEL 3
Ea o o o | ac a1 o o £1 ar-L] » - = = 1 nIrsTpT TIEERY r

3

-~

275e6800-7f8b-4b0e-alb4-3e2ffiealcle 2 2050 SR-Tier-0-gateway-01 SERVICE_ROUTER_TIERO
g il

gEET o 5 THTIer U CarenarooT TToTRT

nsx-edge-02> I

1. Get a list of Logical Routers connected to nsx-edge-02 by running the following
command:

get logical-routers

Note the VRF number of the Logical Router SR-Tier-0-gateway-01.

NOTE: The VRF number of SR-Tier-0-gateway-01 may differ from the
screenshot.

Verify BGP Neighbor Relationship with Upstream Router

r.sx-edv;onm
nsx-edq‘b-—./é{ Tv_=r)q get bgp neighbor summary e
BFD States: NC - Not cw TEH, = , Domes’ Disconnected
AD - Admin down, DW - Down, IN - Init,UP - Up
BGP summary information for VRF default for address-family: ipvd4Unicast
Router ID: 192.168.100.4 Local AS: 65001
Neighbor AS State Up/DownTime BFD InMsgs OutMsgs InPfx OutPfx

192.168.100.1 65002 Estab 00:03:15 wiiettewstttes 192 i s

nsx-edge-02 (tier0_sz)> [J

1. Enter the VRF routing context on the Edge Node by entering the following
command (NOTE: Replace "2" in the command below with the VRF number found
in the previous step):
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vrf 2

2. Get the BGP neighbor status by running the following command:

get bgp neighbor summary

Verify the neighbor relationship with 192.168.100.1 is showing a state of Estab
(Established).

HA Confirmed

As you can see, we now have two edge nodes that have established connections with
our external router, providing redundant North-South routing to the NSX environment.
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Equal Cost Multi-Pathing (ECMP)

In this lesson we will test Equal Cost Multi-Pathing (ECMP) by simulating an Edge Node
failure.

Open PuTTY

m On-Screen Keyboard m
E ()

L= .uments
: F!.er'nnte Desktop Connection

Pictures
Music

Recent ltems

Main Console
@lntﬁrnm Explorer e

Control Panel
‘. Google Chrome
PC settings

ﬂ Notepads+ Devices and Printers

Default Programs

Help and Support
Run...

> AllPrograms Windows Security
| |Se r‘r:u;' rams and files

1. Click the Start Menu icon in the Windows Task Bar
2. Click PuTTY
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Open Command Prompt

- 1
m On-5creen Keyboard

f PuTTY

k"l) Remote Desktop Connection

E Windows PowerShell
@ Internet Explorer

‘I Google Chrame
II'l“a Notepad++

P AllPrograms

| | Se :"‘r:g' rams and files
= -

Administrator
Documents

Pictures

©

Recent ltems

Main Console

Control Panel

PC settings

Devices and Printers
Default Programs
Help and Support
Run...

Windows Security

We will now start a ping session to one of the sample web servers located on NSX
Segment LS-web. Once this has been done, we will shut down nsx-edge-01, simulating a
failure of an Edge Node. We should then observe BGP detecting the loss of connectivity
to the Edge Node, routing all traffic through nsx-edge-02.

1. Click the Start Menu icon in the Windows Task Bar
2. Click Command Prompt
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Ping VM web-0l1la (Before Failure)

€3] Administrator: Command Prompt

I1crosot™t Windows [Version b.3.39600
(c) 2013 Microsoft Corporation. All rights reserved.

\Users'Administrator|-ping web-01a. corp. local

Pinging web-0la.corp.local [172.16.10.11] with 32 bytes of data:
Reply from 172.16.10.11: bytes=32 time=2ms TTL=61
Reply from 172.16.10.11: byte ? time=2ms TTL=61
Reply from 172.16.10.11: byte ? time=2ms TTL=61
Reply from 172.16.10.11: bytes=32 time=Fms TTL=61

Ping statistics for 172.16.10.11:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in mil1li-seconds:

Minimum = 2ms, Maximum = 7ms, Average = 3ms

\UsersAadministrators_

1. Ping web-01la.corp.local on NSX Segment LS-web:

ping web-0la.corp.local

You should observe ping replies from the web server.
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Traceroute Path to VM web-01a (Before Failure)

= Administrator: Command Prompt
Microso W ws [Version 6. 3.9600

(c) 2013 Microsoft Corporation. All rights reserved.
\WUsers'Administrator -tracert -d web-01la.corp. local

racing route to web-0la.corp.local [172.16.10.11]
over a maximum of 30 hops:

<1 ms <1l ms <l ms 192.168.110.1
1 ms 1 ms lms 192.168.100.3
= = = Request timed out.
3 ms 2 ms Zms 172.16.10.11

race complete.

DhUsers\Administrator=_

By configuring the second interface on nsx-edge-02, we now have two fault tolerant
paths into the NSX environment. We will perform a traceroute before simulating an Edge
Node failure, observing that traffic will fail over to the secondary interface of the Tier-0
Gateway.

1. Traceroute to web-0la.corp.local to display its path:

tracert -d web-0la.corp.local

The first hop is the IP address of the vPod router (the gateway of your admin desktop).
Observe the second hop, 192.168.100.3, which is the IP address of the Tier-O Gateway
interface on nsx-edge-01. Traffic is then routed to the Tier-1 gateway via the
unadvertised network in hop three, and finally delivered to web-0la at 172.16.10.11 in
the fourth and final hop.

NOTE: Because both paths are equally valid, your traceroute may traverse the Tier-0
interface on nsx-edge-02 instead of nsx-edge-01. If this is the case, your second route
hop will display 192.168.100.4 instead of 192.168.100.3. If this occurs, please
substitute nsx-edge-02 in the following steps to test fault tolerance.
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Power Off Appropriate Edge

V' 1
(& Login x 7/ Il nsx og
* N~

< = (C | 8 Secure | httpsy//nsxmgr-01a/nsx/#/app/net

3-tier-app phoenix app

nsxmagr-

ili vRealize Log Insight

We will now connect to vCenter and simulate a failure by powering down the Edge Node
your trace route utilized. The loss of this Edge Node will cause all traffic to route through
the remaining Edge Node.

1. Click on the new tab icon

2. Click on the Region A folder
3. Click on vecsa-01la WEB Client (HTML)

Login to vCenter

VMware® vSphere

o '-_-z-% windows session authentication
S

1. Click the checkbox for Use Windows session authentication
2. Click Login
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Find Appropriate Edge Node

vm vSphere Client @

0 @ B8 ¢ @ Home ¥ & 1 | ac

— & Shortcuts
ﬁ core-A

(% db-01a 9 Hosts and Clusters
1

onfigure Permissions

G k8smaster-012 @ VMs and Templates suest OS Ubuntu Linux
(5 kBsworker-01a 8 storage | rompatibility: ESXi6.5 and
& Storag

version 13)
k8sworker-02
t kBsworker-02a Networking /Mware Too

uh

Mot running, v
ontent Libraries (Guest Manag

More info

phoenix-app-01
IJ_‘_"ﬂ | Ij
B

phoenix-di-01 . -
(» Global Inventory Lists

(B phoenix-web-01 JNS Name

o i . - L ) 2 Addresses
(% phoenix-web-02 = Policies and Profiles :

- tost esx-04a.corp

(% user-vm-01 & Auto Deploy
f web-01a ¢|> Developer Center G

wab=0)
( web-02a (@) vRealize Operations
& web-04a g —

() RegionAD1-MGMT & Administration

[1] esx-03a.corp.local " Update Manager Edit N
[l esx-04a.corp.local s
5 nsx-edge-01 [] Tasks Custo

i AN RAFRAT

Once logged in, navigate to Hosts and Clusters:

1. Click on the Menu button
2. Click on Hosts and Clusters
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Power Off Edge Node VM

vm vSphere Clagt

2
(g core-A

(% db-01a

(5 k8smaster-01a
(3 k8sworker-01a
(3 k8sworker-02a
&% phoen
5 phoen
& phoen
(5 phoen
(3 user-vm-01
&y
g web-02a
&

] RegionAO1-MGMT

x-ape-01
X-db-01
x=web-0]

x=web-0
reb-01a
web-04a

D esx-03acorp.la

[ esx-Oda.corp.id
o
= ﬁ nsx-edge-02

ﬁ |-5»;-»?21§=E'-03

(g nsx-edge-04

& nsx-intell

Guest OS
Snapshots

=

& Migrate
Clone
Fault Tolerance
WM Palicies
Template
Compatibility
Export System Logs
(3 Edit Settings
Move to folder
Rename
Edit Notes
Tags & Custom Attrib

Add Permission

COpen Remote Console

*| W power Off %
* oo Suspend

@ Reset

ntu Linux (64-bit)
Shut Down Guest OS 6.5 and later (VM

Datastores

non 13)
" )
@ Restart Guest OS5

L

b Console

* | hote Console @

> Host
ware w Notes
Edit Notes
Dbjects ~
= - Custom Attributes
er |U-| RegionAO1I-MGMT
1 3
Attribute
D esx-03a.corp.loca
forks (2 Edge-Tep-1-Regio

Netwo

(.
N

Value

HOL-2126-01-NET

Page 138



HOL-2126-01-NET

NOTE: Because both paths are equally valid, the output of the traceroute you
performed earlier may traverse the Tier-0 interface on either nsx-edge-01 or nsx-
edge-02. If your second route hop in the earlier traceroute displays 192.168.100.3,
please power off nsx-edge-01. Likewise, if the second route hop in the earlier
traceroute displays 192.168.100.4, please power off nsx-edge-02 to test fault
tolerance.

1. Right click on nsx-edge-01 (or nsx-edge-02, as mentioned above)

2. Click Power
3. Click Shut Down Guest OS

Confirm Guest Shut Down = nsx-edge-o1

1. Click YES

Ping VM web-01a (During Failure)

= Administrator: Command Prompt

MicrosoTt Windows [Version b.3.9600
(c) 2013 Microsoft Corporation. All rights reserved.

wUsersiAdministrator=ping web-01a. corp. local

Pinging web-0la.corp.local [172.16.10.11) with 32 bytes of data:
Reply from 172.16.10.11: bytes=32 time=2Zms TTL=61
Reply from 172.16.10.11: bytes=32 time=Zms TTL=61
Reply from 172.16.10.11: bytes=32 time=Zms TTL=61
Reply from 172.16.10.11: bytes=32 time=Fms TTL=61

Ping statistics for 172.16.10.11:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Zms, Maximum = 7ms, Average = 3ms

\WUsers'Administrator|-ping web-0la. corp. local

Pinging web-0la.corp.local [172.16.10.11] with 32 bytes of data:
timed out.
timed out.
timed out.
timed out.

Ping statistics for 172.16.10.11: _
Packets: Sent = 4, Received = 0, Lost = 4 (100% loss),

\Users\Administrators_
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Return to the Command Prompt window and perform the following:

1. Ping web-01la.corp.local:

ping web-0la.corp.local

Ping requests should time out for approximately 15 seconds before BGP reconverges
and removes the failed path through nsx-edge-01. The amount of time required is
determined by the BGP timers, which we changed to specify a Keep Alive time of 5
seconds and a Hold-Down time of 15 seconds.

Ping VM web-01a (After Reconvergence)

£+ Administrator: Command Prompt

Fing statistics Tor 1/72.16.10.11:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 2ms, Maximum = 7ms, Average = 3ms

UsershAdministrator=ping web-01a. corp. local

web-0la. corp. local [172.16.10.11] with 32 bytes of data:
timed out.
timed out.
timed out.
timed out.

Ping statistics for 172.16.10.11:
Packets: Sent = 4, Received = 0, Lost = 4 (100% loss),

D\Users\Administrator|-ping web-01a. corp. local

Pinging web-0la.corp.local [172.16.10.11] with 32 bytes of data:
Reply from 172.16.10.11: bytes=32 time=Zms TTL=61
Reply from 172.16.10.11: bytes=32 time=Zms TTL=61
Reply from 172.16.10.11: bytes=32 time=3ms TTL=61
Reply from 172.16.10.11: bytes=32 time=Zms TTL=61

Ping statistics for 172.16.10.11:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times In milli-seconds:

Minimum = 2ms, Maximum = 3ms, Average = 2Zms

WUsers\Administrators

Once 15 seconds have elapsed, repeat the ping test and verify reconvergence.

1. Ping web-01la.corp.local:

ping web-0la.corp.local

You should observe that connectivity has been restored and ping replies are being
received for server web-01a. If this is not the case, please wait a moment and try again.
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Traceroute Path to VM web-01a (After Reconvergence)

= Administrator: Command Prompt IL'E-

D\WUsers'Administrator -tracert -d web-0la.corp.local

racing route to web-0la.corp.local [172.16.10.11]
over a maximum of 30 hops:

192.168.110.1
192.168.100. 4
Request timed out.
172.16.10.11

<1 ms o L <1 m
1 ms ms 1

=
=

race complete.

DhUsers\Administrators=_

Since BGP has reconverged, its path to the Tier-0 Gateway should now be through its
interface on nsx-edge-02 (or nsx-edge-01, as noted earlier).

1. Traceroute to web-0la.corp.local to display its path:

tracert -d web-0la.corp.local

The first hop is the IP address of the vPod router (the gateway of your admin desktop).
The second hop is now 192.168.100.4 (or 192.168.100.3), the IP address of the Tier-0
Gateway interface on nsx-edge-02 (or nsx-edge-01). Traffic is then routed to the Tier-1
gateway via the unadvertised network in hop three, and finally delivered to web-0O1la at
172.16.10.11 in the fourth and final hop.
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Power On Edge Node VM

0 Q2 B8

& A Snapshots Wil
core- r ]
B COrE fsions  Datastores  Netwo
(g db-01a [ Open Remote Console "
ster-0 L nux (64-bit)
G k8smaster-0la | _ tu Linux (64-bit) _F
5 Migrate Ry i
E".‘, k&sworker-0la u 6.5 and later (VM D O
Clon on 13)
% k8sworker-02a Llone gl -
running, version:10304 -!H .
£ phoenix-app-01 Fault Tolerance . | (Guest Managed) 0
g phoenix-db-01 More info -
5 phoenix-web-01 ki g DNS Name 1 9
phoenix-w - ' IP Addresses
(% phoenix-web-02 emplate * [ lote Conscle @
Host esx-03a.corp.local
ﬁ user-vm-01
Compatibility »
(3 web-01a 6
g web-02a Export System Logs
(g1 web-04a .
3 Edit Settings vare v Notes
] RegionAO1-MGMT
D esx-03a.corp.lod Move to folder Edit Note
[ esx-04a.corp.lod ename thjects ~

= - |
o Ul hex-eage-ul - : Custom Attributes
-’ & nsx-edge-02 Edit Notes Br ) regionAO1-MGMT

p Nsx-edge-02

- Attribute Value
(% nsx-edge-03 Tags & Custom Attrib.. » [ esx-03a.corploca

(g nsx-edge-04

& nsx-intell

Add Permission orks (2, Edge-Tep-1-Regio

2 Edae-Unlink-1-Re

Now that we have tested fault tolerance on the Edge Node, we will return the Edge Node
VM to a Powered On state. Return to the vSphere Client then perform the following.

1. Right click on nsx-edge-01 (or nsx-edge-02, as mentioned previously)
2. Click Power
3. Click Power On
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Module 4 Conclusion

Congratulations on completing Module 4.
Please proceed to any module below which interests you the most.

* Module 1 - Introduction to VMware NSX (15 minutes) In this module you will be
introduced to NSX, its capabilities, and the components that make up the
solution.

* Module 2 - Host and Edge Transport Node Preparation (30 minutes) In this module
you will review the NSX lab fabric.

* Module 3 - Logical Switching (15 minutes) In this module you will learn how to
configure Logical Switches and attach them to virtual machines.

* Module 5 - Distributed Firewall and Tools (30 minutes) In this module you will
learn how to configure the Distributed Firewall, Spoof Guard, and use various
tools within NSX-T.

* Module 6 - NSX Edge Services (15 minutes) Learn how to configure and enable
the NSX Load balancer for our web servers.

How to End Lab

* HELP | PRIVACYY MYPROFILE | LOGOUT @

. [Lane § o

TIME REMAINING: 01:28:17 EXTEND

To end your lab click on the END button.
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Module 5 - Distributed
Firewall and Tools (30
minutes)
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Distributed Firewall and Tools - Module
Overview

The goal of this module is to demonstrate how the distributed firewall (DFW) and
operational tools within NSX function and are configured. The Distributed Firewall in
NSX-T 3.0 is installed by default with a final Allow all rule. This means that all traffic is
permitted and Micro Segmentation is "off". To enable Micro Segmentation you need to
change the last rule from Allow to Deny. In this module we will execute the following
operations:

DFW Section:

* Verify the functionality of a 3 Tier App while the NSX DFW final rule is “Allow Any”
* Change the final rule to “Deny all”

* Verify that our 3 Tier Web App no longer functions and is being blocked by the
default deny all rule

Enable preconfigured 3 Tier App DFW rules

Verify the preconfigured rules are being utilized with Log Insight

Verify our 3 Tier Web App functions again

Explore NSX-T grouping and Recreate DFW allow rules

Verify our 3 Tier Web App functions again

Tools Section:

* Use trace flow to verify your new rules are utilized
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HOL-2126 Logical Diagram

This diagram illustrates what virtual machines make up our 3 Tier Web App for testing

Uplirdk
192168.100.0/24

Tier-0-Gateway-Ol

L5~we Tl LS-db
172.16.10.0/24 F2.06.2 24 172.06.30.0/24

3 Tier Web App ports

This diagram illustrates the port requirements for our 3 Tier Web App

Client

PHOTON OS™

ﬁ port 443

port 8443 port 3306
web-01a _._._9- app-01a  — db-01a
N ~
. L ]
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Distributed Firewall in NSX

In this Chapter we will review and configure the Distributed Firewall of NSX-T

By default the NSX DFW is configured with a final Allow All rule. This means that all
traffic is allowed and in order to "enable Micro segmentation” or block all traffic we will
need to change the final rule to Deny. Before we change the final rule lets verify our
precreated 3 Tier App works as expected.

NOTE: Only focus on given VMs for the 3-tier app. Lab has additional VMs for other
modules.

Launch Chrome

9

Go og le
Chrome

1. Double click on the Chrome icon on the desktop

Connect to 3 Tier Web App

/ New Tab x \\_~
C|a

HOL Admin Region

Q...

|1 web-01a (Running on esx-01a)

EI Web-02a (Running on esx-02a)
Web-03a (Running on kvm-01a)

(~

Web-04a (Will not work until segment config)

Webapp VIP (Will not work until load balancer config)

I P W

Direct App access (Security risk)

1. Click on the 3 Tier App bookmark bar folder
2. Click on the Web-01a shortcut
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Verify connectivity to Web-0la

7
/ D Customer Database X \ New Tab x x:-, _

< C ||& Secure | https://web-01a.corp.local/cgi-bin/app.p:

HOL Admin 3-tier-app phoe

Customer Database A (1)

e
Accessed via: web-0Ola x
I Apply

Name Filter (blank for all records):

Region A

Rank Name Universe Revenue

1 CHOAM Dune $1.7 trillion

2 Acme Corp. Loonev Tunes $348.7 billion
-

1. Verify you have successfully connected to Web-0la and it has retrieved data from
the App server

Note: Feel free to test Web-02a and Web-03a shortcuts to verify they work as well.

Now that we have verified our 3 Tier App works let's change our final rule to Deny All

Launch NSX-T Manager

rs"r [ Customer Database X o )-:\
- -
C | Q

HOL Admin

g-tler-app phoenix app
() vcsa-01a Web Client

. nsxmgr-01a o
N—r’

all vRealize Log Insight
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Login to NSX-T Manager

1. Click to open a new tab
2. Click Region A to open the bookmark folder
3. Click NSX-T shortcut to launch log in page

VMware® NSX-T™

(-

nsx-admin@corp.local

(2

1. Input nsx-admin@corp.local for the user name and VMwarel! for the
password
2. Click Log in

Note: This log in is utilizing the new Active Directory integration in version 3.0
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Navigate to the DFW management page

CATEGORY SPECIFIC RULES

= IS DeC E-\
MNorth South Security Name D -
S AL > -tier-app  (3) Applied To
L Ana
> Kis-Top (Q) Applied Tc
et &
> KB8s-Bottom (0) Applied Tc
Endpoint Protection > o Catch all ru (2) Applied To
p— |

endj FTLALE T UK Detault Lay (1) Appled Tc

1. Click on Security
2. Click on Distributed Firewall
3. Click to expand the Default Layer3 Section
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Set the Default Layer 2 rule to Drop

1. Click the drop down arrow to change the default rule action
2. Choose Drop as the rule action

Note: Once we publish this change explicit allow rules must be made for

communication to be allowed in the environment. Let's verify our 3 Tier App is being
blocked.
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Publish the change

oL

| Total Unpublizhed Change ) ACTIONS v | F—E—‘.'M| PUBLISH '

= ENapie
ENVIRONMENT (0 e APPLICATION (&)
published Change Fite e,k e -
3ervices Profiles Applied To Action
Success o ©
Success 2 O @

1. Click Publish to change the default rule action
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Verify 3 Tier App traffic is blocked

[ web-0la.corp.loca

HOL Admin 3= Region A 3-tier-app phoenix app

\-‘f NSX b4 '
o= -

https://web-01a.corp.local/cgi-bin/app.p

B Secure

(2]
This site can't be reached

1. Switch back to the first Chrome tab
2. Click the Refresh icon
3. Verify the App can no longer be accessed

Note: It may take up to 20 seconds for the page to timeout, you can also verify
web-02a and web-03a cannot be accessed. Now that we know the app can not be
reached lets enable the preconfigured rules and test again.
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Switch back to the NSX-T management tab

/ [4 web-01a.corp.local o ! NSX x 1
i o W
€« C | 8 Secure | https://nsxmgr-01a/nsx/#/app/security/dfw/:
HOL Admin Region A 3-tier-app phoenix app

vim NSX-T

m s e —~|- - B T I._l'.__.l.
velILory Hidll G JUDIeS

= DISTRIBUTED FIREWALL

1. Click the NSX-T management tab

Explore the preconfigured 3 Tier App rules

Mame 1o

°

identity rules  (4)

\"j/( Applied To [ Success (=
I-tier-app 3 Applied To C @ Success
tier chent a 4 A 3-tie E - J-tier-v ®  Allow )

1. Verify you are in the application section of the DFW

2. Expand the 3 Tier App section
3. Review the preconfigured rules required for the 3 Tier App to function
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Enable the preconfigured DFW rules

& APPLICATION (12

b ldentity rules  (4) Applied To L @ Succe

W Jtier-app  (3)

1. Enable each preconfigured rule by clicking the enable / disable slider to the
right of the rule
2. Click Publish to save your changes

Now that the allow rules are enabled lets test the 3 Tier App connectivity and verify the
rules are applied.
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Test 3 Tier App connectivity

|1 Customer Database °I NSX X ‘

FgB cure | https://web-01a.corp.ocal/cgi-bin/a

HOL Admin wRegion A 3-tier-app phoenix app

Customer Database Access

Accessed via: web-0Ola

Name Filter (blank for all records): Apply |

Name Universe Revenue

CHOAM Dune $1.7 trillion

Acme Corp. Looney Tunes $348.7 billion

Sirius Cvbernetics Corp. Hitchhiker's Guide 327.2 billion

1. Switch back to the first Chrome tab
2. Click the refresh icon
3. Verify the App can be accessed again

We have now enabled the DFW within NSX-T and enabled the preconfigured 3 Tier App
rules. Next we will verify through logging the rules work as expected.
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Verify 3-tier rules are being logged

[ Customer Database ﬁ NEX x l Q) =10]
“ C | & Secur LS v i b e FTa o 2 o i
HOL Admin Region & I-ther-app phoenix app \"—/

1. Change focus back to the NSX tab
2. Click the gear icon next to the 3-tier-client-access rule
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Note log label

Settings %

(~

CANCEL ‘ APPLY

1. Note that the log label is set to "3-tier client access" and logging is enabled
2. Click Cancel to exit

Note: You can also explore each individual rule to see the log label set for each.
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Launch Log Insight

/ [ Customer Database XV. NSX o New Tab X
| -
C | Q

HOL Admin \":'{tler-app phoenix app

(4 vesa-01a Web Client

all vRealize Log Insight

1. Click to open a new tab
2. Click to open the Region A bookmark folder
3. Click vRealize Log Insight shortcut to launch log in page

Log into Log Insight

VMware vRealize®
Log Insight™

(-

admin

LR ALY

1. Input admin for the user name and VMware1l! for the password
2. Click Log in
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Review hit count for the 3-tier app rules

+ ADD FILTER

©

Total Events 3-tier client access R B
(R THTL LT }| M1 AT || ., /
3-tier app to db access 3-tier web to app access

\

To ensure you are viewing the page shown you may need to select Dashboard 1 under
My Dashboards in the left side pannel.

1. Note that we have a recent hit on all three 3-tier app rules

2. Click to launch the interactive analytics for the 3-tier client access rule

3. Optional: If you do not see any hits / logs for the rules you can change the time
frame to the Last hour of data

Review the log detail

Count of events = 4  over ti

+ ADD FILTER

CONTENT PACKS ~

Events Field Table Eyegliypes Event Trends o 1to1 1 ew Newest First = Fields #
rp.local FIREW s £ A o . €

HEHNBEHBEEE
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1. Note that we were able to log the successful rule hit by using the log label "3-tier

client access"
2. Note that the allowed traffic was from 192.168.110.10 (your local machine) to

TCP 443 0on 172.16.10.11 (web-01a)

Delete the preconfigured 3 Tier App policy

B nsx Mo‘!t of svents over tin X
-

nsxmgr-01a

3-tisr-app phc:"ll! app
Co . Avent Plan & Tr Blest i =YSLEm
&
=] DISTRIBUTED FIREWALL
CATEGORY SPECIFIC RULES
Name | Source S e
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We will now delete and reconfigure the rules and groups to take a more detailed look at
how they are configured. If you would like to skip this configuration you can jump ahead
to the tools section or the next module.

1. Switch back to the NSX-T Chrome tab
2. Click the 3 dots next to the 3 Tier App policy
3. Click Delete policy

Publish the changes

1. Click Publish to publish the changes
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Navigate to the Groups screen in the Inventory

vim NSX-T

Lontexl Profies b I-tier-apn-servers

virtual Machines

1. Click on Inventory
2. Click Groups

Delete the preconfigured 3-tier-db servers and 3-tier-app-
servers groups

1. Click the the three dots next to the 3-tier-app-servers group
2. Click Delete
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Confirm delete

Delete app_servers

1. Click Delete to confirm

Do this for two of the three 3-tier groups (app_servers and db_servers)

Delete 3-tier-db-servers

| apD GrROUP ‘

Mame Compute Members

> 'ers View Members
; T \o
ks

D-anD-Users View Members

A
1
L

’ AD-group-it-admins View Members

» AD-servers View Members

1. Delete the 3-tier-db-servers by following the same steps

Note: the 3-tier-web-servers group cannot be deleted because it is in use for another
rule, we will reuse this group.
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Refresh the screen

MName Compute Members

)] I-tier-web-servers View Members
;

ARNs - arT AW AT, s iar
? AL-g D-app-users View Members

15 View Members

p AD-servers View Members
> all -phoenix-servers View Members
> all-3-tier-servers View Members
? phoenix-apo-servers View Members
> pNnoenx-ab-5ervers View Members

phoenix-web-servers View Members
3 s e yrr-0)1 View Members

1. Click refresh
2. Verify the groups were deleted

HOL-2126-01-NET Page 165



HOL-2126-01-NET

Recreate App Servers group

Compute Mf.'_o
"
Set Members

Description

NCEL

>

SAVE

1. Click Add Group
2. Input 3-tier-app-servers
3. Click Set Members
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Select App Server group members

Select Members | app_servers

‘Qj -

2

Name
@ o

1. Click on Members

2. Select Category Virtual Machine from the drop down
3. Check box app-01la

4. Click Apply

Note: This is just one way of creating a group of virtual machines, the groups you
previously deleted utilized tags instead of static members.
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Save the group

Mame Compute Members
3-tier-app-servers ¥ 1Members
Description

(1)
SAVE CANCEL

1. Click Save to save the group

Create DB Servers group

Compute Merrg
*] Set Members

Description

1. Click Add Group
2. Input 3-tier-db-servers
3. Click Set Members
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Select DB Server group members

Select Members | db_servers

.

1. Click on Members

2. Select Category Virtual Machine from the drop down
3. Check box db-01a

4. Click Apply

Note: This is just one way of creating a group of virtual machines, the groups you
previously deleted utilized tags instead of static members.
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Save the group

Name Compute Members

3-tier-db-servers * 1Members

Description

o
' SAVE l CANCEL

1. Click Save to save the group

Verify your new groups have been created

Compute Members ¥

1. Verify your two groups were created and the 3-tier-web-servers group still
remains.

2. Optional: You can click each group's View Members link to verify the correct
vm's are included.
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3 Tier App port requirements

Client

PHOTON OS™

)
® port 443
port 8443 pc-rt 3306
Web-012 | > o app-O1a db-01a

r

As a reminder here are the port requirements for the 3 Tier App to function. Next lets
go to the Distributed Firewall section to create the rules.

Navigate to the DFW section

East West Security o

ES  CATEGORY SPECIFIC RULES o
Ry

dentity rules  (4)

1. Click Security
2. Click Distributed Firewall
3. Click Application
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Create a new Security Policy

1. Click Add Policy
2. Type 3 Tier App in the text field

Add Client Access rule

it
(=]

D A Tiar A DN ‘:"F:'F:' =
Enable Logging For All Rules

Applied

sable Logging For All Rule
Enable All Bules =pphea
—lmEE A S Applied
Applied
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1. Click the three dots next to the 3 Tier App Policy
2. Click Add Rule

Configure the rule

1. Click on the name field and name the rule Client Access
2. Leave the Source as Any
3. Click on the pencil icon under Destinations

Set destination group

Set Destination

Groups (1 P resse
. Comput mbers Status
Mame & Member ]
, 2-ther- -sarve View Members ®:
o 3-1 - S8V View Members ®:
l\-\—rj
» 3-tier-web-servers View Members @ Success
View Member & :

ANCE | APPLY

1. Check the check box next to 3-tier-web-servers group you created earlier
2. Click Apply to save the Destination
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Edit the service

Name D Sources Destinations Services Profiles Applied To Action
Y [ 3Tier App (1) Applied To D g
ent access Ar I | F ® A
1. Click the pencil icon under Services
Set the service
Set Service o
R . t Access g
_ -
| ADD NEW SERVIC |
E] e Ent
e
g : HTTPS TCP (Source: | Destination ® Up
@\
® .
® .
e
| CAMNCEL ‘ APPLY

1. Type HTTPS in the search box to find the HTTPS service
2. Check the check box next to the HTTPS service
3. Click Apply
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Verify and publish the Client Access Rule

=] DISTRIBUTED FIREWALL (3 (2 Tetal unpublished Changes ACTIONS~ | REVERT |

ALL RULES CATEGORY SPECIFIC RULES

(~)

ETHERNET EMERGENCY (0 NFRASTRUCTURE (2 ENVIRONMENT (0  APPLICATION (10)
# ADD POLICY ) UNDO 2 Unpublished Changes Filter by Name. Path and more =

Name D Sources Destinations Services Profiles Applied To Action
Y ( 3TierApp (1) \o/kppl ed To D © @
“lient access Any 3-tier-w Any lone DFW ® Allow (_, &

1. Verify the Client Access rule is configured as follows
2. Click Publish

Client Access Rule settings:
Name: Client Access

Sources: Any

Destinations: 3-tier-web-servers
Services: HTTPS

Action: Allow

Create Web to App access rule

E DISTRIBUTED FIREWALL  (?) ( 3 Total Unpublished Changes ACTIONS - | REVERT PUBLISH

ALL RULES CATEGORY SPECIFIC RULES h—

ETHERNET EMERGENCY (C NFRASTRUCTURE (2 ENVIRONMENT (0 » APPLICATION (11)
t ADD POLICY © unpo “es 3 Unpublished Changes Filter by Name, Path and more =
Name ID Sources Destinations Services Profiles Applied To Action

Y @ 3Tier App (2) Applied To D © @

Y [ Identity rules  (4) Applied To D @ Success? @ @
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1. Use the same process to create the Web to App Access rule as you did for the
Client Access rule
2. Click Publish
Web to App Access Rule settings:
Name: Web to App Access
Sources: 3-tier-web-servers
Destinations: 3-tier-app-servers

Services: TCP_8443

Action: Allow

Create App to DB access rule

9 DISTRIBUTED FIREWALL (9 (1 Total Unpublished Change ACTIONS~ | REVERT | | PUBLISH

ALL RULES CATEGORY SPECIFIC RULES 2
ETHERNET EMERGENCY (C NFRASTRUCTURE (2 ENVIRONMENT (O # APPLICATION (12)
ADD POLICY < uNDO e (1 Unpublished Change Filter by Name, Path and more —
g Name ID Sources Destinations Services Profiles Applied To Action

v 3Tier App  (3) Applied To D @ Unintialized ¢ @ @

| ApptoDBac 3-tier-a 3-tier-d MySQL None DFW ® Allow (./
Web to App 5096 3-tier-w 3-tier-a TCP_B4 None DFW ® Allow (: © =

Any 3-tier-w Ly None DFW ® Allow (

1. Use the same process to create the App to DB Access rule as you did for the
Client Access rule
2. Click Publish
App to DB Access Rule settings:
Name: App to DB Access
Sources: 3-tier-app-servers

Destinations: 3-tier-db-servers

Services: MySQL TCP 3306
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Action: Allow

Test the 3 Tier App

0
[ [ Customer Database :g} NSX x ¥ ali Count of events over tinn X\

a M Secure | https://web-01a.corp.local/cgi-bin/app.py

HOL Admin -Qfﬁegim A 3-tier-app phoenix app

Customer Database Access

Accessed via: web-Ola g

Name Filter (blank for all records): Apply
Rank Name Universe Revenue
1 CHOAM Dune $1.7 trillion
2 Acme Corp. Looney Tunes $348.7 billion
3 Sirmus Cybernetics Corp. Hitchhiker's Guide $327.2 billion
4 Buv n Large Wall-E $291 .8 ballion

1. Switch back to the 3 Tier App Chrome tab
2. Click the refresh button
3. Verify the 3 Tier App functions properly

Congratulations you have successfully configured micro segmentation rules for a 3 Tier
App!!!
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Tools

NSX provides a variety of tools to make operations and troubleshooting easier.
Traceflow, IPFIX, Port Mirroring and Consolidated Capacity can be found under the Plan
& Troubleshoot section. In this chapter, we will explore Traceflow as it relates to the
3-tier app DFW rules.

Here is a list of the tools and their function.

* Traceflow: test data plane between two vms by injecting traffic

* Port Mirroring: packet copy function applied between NICs on the same
Transport Node

* IPFIX: generate and send flow records of traffic to a remote collector

* Consolidated Capacity: View current object inventory and maximum capacity
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Verify Security policy

Home Metworking Inventory Flan & Troubleshoot System

g F=J DISTRIBUTED FREWALL (?)

7 Security Overview

East West Security o
N

AlLL RULES CATEGORY SPECIFIC RULES

ETHERMET (1) EMERGENCY (O
Distributed IDS
{ ADD POLICY
'_;I Metwork Introspection (E-W)
Mame > Son
Morth South Security Cy e Identity rules  (4) Applied To
) ’ J

B Gateway Firewall 3tier-app  (3) Applied To

E= URL Analysis

> phoenix app (3} Applied To
FJ Metwork Introspection (M-5) X

o Catchall rul.. (1) Applied To
S’
Endpoint Protection Default Lay... (1) Applied To

[{# Endpoint Protection Rules

Before we explore Traceflow lets verify our 3-tier app rules are set as expected and the
final rule in the DFW is set to deny.

Within the NSX Manager, click on Security

Click on Distributed Firewall

Click the arrow to expand the 3-tier-app security policy
Click the arrow to expand the Default Layer3 security policy

W=
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Verify DFW rules

&
v =1
Allow =
» ¥, pho=niz app (%) Applied To @ Success
¥ Catch el rules (1) Appled To @ Succe
@ Success

W Defaull Layer in Appled To D g K C E
Detault Layer3 2 DFW l Drop l

1. Make note of the web to app allow rule that permits TCP 8443 traffic from web
to app servers

Verify all three 3-tier app rules are enabled

Verify the final default rule is set to block

W N
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Traceflow

Metworking

@ Traceflow

Discover & Plan
=) Discover & Take Action

F+ Recommendations

Troubleshooting tools

R
Z IPFIX

E* Port Mirroring o
e
M Traceflow

& Consolidated Capacity

Source  RESET

Type Wirt

Wi Mame i

Traceflow traces the transport node-level path of a packet injected at a logical port.
Traceflow supports L2 and L3 and is supported across ESXi, KVM Edge (including NAT).
Using details provided by the user, a Traceflow packet will be created and inserted into
the source logical port. When this packet travels from source to destination, all the
logical network entities will report the observations. These observations are
consolidated and shown in Ul.

1. Click on Plan & Troubleshoot on the top bar
2. Click on Traceflow
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Select web-0l1la as the Source

SoUrce RESET

Type wirtual Machine o
I e

VM Mame Cele : D

phoenix-db-01 -

phoenix-web-01

phoenix-web-02 AN
| user-vm-01

web-02a

web-03a

web-04a

1. Click the drop down arrow next to VM name
2. Select web-01la

Select App 0l1la as the Destination

Destination reseT

Type Wirtual Machine

VM Name A ; D
core-A
db-01a

kB=master-0la

(N 1 ~a

1. Click the drop down arrow next to VM name
2. Select app-0Ola
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Set the Protocol and port

@ Traceflow

IP Address Traffic Type
IPva o Jnicast
S

Source Port @ Destination Port 8443

Source REsSET Destination
Type Virtual Machine Type
VM Mame web-01a & VM Name
al it { Virtual Interface
Virtual Interface Metwork adapter 1 )
IP Address *
IP Address * 172.16.10.1 )

MAC Address *
MAC Address * 00:50:56:9c:a503

o ADVAMCED SETTINGS
TRACE

Protocol Type

CP

CP Flags

RESET
virtual Machine

app-0la

Metwork adapter 1

1. Set the Protocol type to TCP
2. Set the Destination port to 8443
3. Click Trace
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Traceflow Allow Results

N [ L i SOUCe. WeD-Lna =aa Jun 2o 2UZD. 44895 AM
@ Traceflow Traffic Type: Unicast IE- 17216001 [ seeace WINERTY ENIFAEE
o ¥ RETRACE ELC HEW TRACE
Protocol Type: TCP MAC: OO 5056 9c:a5 b3 T

o

| o

L5-web L5-app
@& ] L& }-0 @
c]
web-Ola app-0la |_|
(=Y -
|_-‘] - H "
N A
G
=
Observalions al Diefnerad 0 Drepoed o
Physical Hop Observation Tramigort Node Companent Timestamp IP Address Aetioh s

Type

i - D View
S-weh go44E o e
X LS-web 44 =
Ma.corp.local = . 20 DOE 250 Detalls

Once the trace has completed, NSX-T Traceflow will provide a map and detailed
information detailing the packets path.

1. As you can see in the diagram, our packet was injected, forwarded, and
delivered as expected.

2. Note that the flow was allowed by the web to app DFW rule created earlier in
the module. (Your rule ID may be different if you continued on in the previous
section and recreated the security policy.)

3. Feel free to scroll down to view more details of the flow.

Edit the trace

RETRACE EDIT oTF:'-“-'xCE

HOL-2126-01-NET Page 184



HOL-2126-01-NET

1. Click the edit button

Warning

Click Proceed to start a new traceflow request. Doing so would discard the
current trace results.

N

CAMCEL | PROCEED I

1. Click proceed

Change to port 22

B Address Tratfic Type Protocol Type
‘L-—r"
Source Port 0 stination Port TCP Flags
Source RESET Destination reset
Type Virtual Machine Type Wirbual Machine
WM Mame wab.0la & WM Name app-0i: g
- Virtual Interface Jo "
Wirtual Interface Watwork adaptar 1 -
- IP Address * 17216201
P Address * 172.16.10.1 &
= MaAC Address Q0-505890d e
MALC Address ¢ 00-50:56:9c-a5 b3

o ADVANCED SETTINGS
S
TRACE

1. Change the destination port to 22
2. Click trace
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Traceflow block results

Tier-O-gateway-01

LS-web LS-app
- 5
[ ]

web-0la app-0la

O (@ (@) O

Omc--.-mmro_ elivers 1 Dropped
Physical Hoph S Observation Type Transport Mode Component Timestamp P Address

Lount

. Dropped by Firewall Rule [ esx- 1 web-0la/web-0la vmx#8d528a95-b198-40b8-Seb2- e
- ID: 2 Ula.corploca T1305c82e0e3 05:52:33.320.055

1. Note that the flow was dropped this time by the default Drop firewall rule

This concludes the tools section of this module, feel free to view flows between different
vm's and ports within the environment.
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Module 5 Conclusion

Congratulations on completing Module 5! Next we will explore NSX services.
Please proceed to any module below which interests you the most.

* Module 1 - Introduction to NSX (15 minutes) (Basic) In this module you will be
introduced to the NSX Data Center platform and its capabilities. You will also
explore the new NSX-T 3.0 features.

* Module 2 - Host and Edge Transport Node Preparation (30 minutes) (Advanced) In
this module, you will review the prepared components ready for NSX workloads.

* Module 3 - Logical Switching (15 minutes) (Advanced) In this module, you will
review the NSX lab fabric, configure Logical Switches, and attach them to virtual
machines. You will be introduced to the use of the GENEVE protocol for overlay
networking.

* Module 4 - Logical Routing (30 minutes) (Advanced) In this module you will learn
how to configure Logical Routing in NSX for North-South and East-West traffic,
configure High Availability (HA), and configure Equal Cost Multipathing (ECMP).

* Module 6 -NSX Services (15 minutes) (Intermediate) In this module you will
explore NSX service as VPN, Load balancing and DHCP / IPAM.

* Module 7 - NSX operations overview (15 minutes) (Intermediate) In this module
you will explore basic topology management, flow tracing and operational
functions.

How to End Lab

* HELP | PRIVACY(Y MY PROFILE | LOGOUT @

. [Cn o

TIME REMAINIMNG: 01:28:17 EXTEND

To end your lab click on the END button.
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Module 6 - NSX Services
(15 minutes)
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NSX Edge Services Overview

The goal of this lab is to explore some of the various services available in NSX. In this
module you will complete the following tasks:

* Create an NSX Edge Cluster to provide fault tolerance to your services
* Create and configure Load Balancing in NSX
* Create and configure IPAM in NSX via DHCP Server

NSX Edge Transport Node Overview

NSX Edge Nodes are service appliances with pools of capacity, dedicated to running
network and security services in the NSX fabric that cannot be distributed to the
hypervisors. Edge Nodes are used to provide routed connectivity between the overlay
and the physical infrastructure via the Service Router (SR) component of the Tier-0
Gateway, and can also provide additional centralized, non-distributed services such as
load balancing, NAT and VPN. Services provided by the NSX Edge Transport Node
include:

Connectivity to Physical Infrastructure
NAT

DHCP Server / Relay

Gateway (Layer 3) Firewall

Load Balancer

L2 Bridging (Overlay to Physical/VLAN)
VPN

As soon as one of these services is configured or an external interface is defined on a
Tier-0 or Tier-1 gateway, a Service Router (SR) is instantiated on the selected Edge
node. The Edge node is also a transport node in NSX, hosting its own TEP address. This
allows it to communicate with other nodes in the overlay network. NSX Edge Transport
Nodes are typically configured for one or more Overlay Transport Zones, and will also be
connected to one or more VLAN transport zones when used for North-South (Uplink)
connectivity.

Beginning with the NSX-T Data Center 3.0 release, support for the Intel®
QuickAssist Technology (QAT) is provided on bare metal servers.Intel® QAT
provides the hardware acceleration for various cryptography operations, such
as IPSec VPN bulk cryptography, offloading the function from the Intel® Xeon®
Scalable processor.

The QAT feature is enabled by default if the NSX Edge is deployed on a bare
metal server with an Intel® QuickAssist PCle card that is based on the installed
C62x chipset (Intel® QuickAssist Adapter 8960 or 8970). The single root I/O
virtualization (SR-IOV) interface must be enabled in the BIOS firmware
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NSX Edge Transport Node Form Factors

NSX Edge Node is available for deployment in either a virtual machine (VM) or bare
metal form factor. When deployed as a VM, the Edge Node benefits from native vSphere
features such as Distributed Resource Scheduler (DRS) and vMotion. Deploying the Edge
Node on bare metal allows direct access to the device's hardware resources, providing
increased performance and lower latency than the VM form factor.

2nd Gen Intel® Xeon® Scalable processors, with Intel® Virtualization
Technology (Intel® VT), built into and enhanced in five successive generations
of Intel® Xeon® processors, enables live migration of VMs across Intel Xeon
processor generations.

Consider the network bandwidth requirements within your data center when
planning vMotion. A 10 GbE NIC can vMotion up to 8 VMs simultaneously.

Launch Google Chrome

a?

Google
Chrome

* If not continuing from a previous module, open a browser by double clicking the
Google Chrome icon on the desktop.

Launch NSX Manager in a New Tab

/[5' vSphere - web-01a - Su ‘@QJ

C | & Secure | https://vcsa-01a.corp.local/ui/#7extensionld=v:

=) -~

G‘ vresa-01a Web Client

HOL

phoenix app

nsxmgr-01a

ili vRealize Log Insight

=] ] = & B varmla M-

1. Click on the new tab icon
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2. Click on the Region A folder
3. Click on nsxmgr-0Ola

NSX Manager Login

VMware® NSX-T™

Enter the following login credentials for the NSX Manager.

1. In the Username field type admin
2. In the Password field type VMwarel!VMwarel!
3. Click LOG IN
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NSX Edge Transport Nodes and
Clusters

Aridge Clusters MCP Clusters

(-

g Security ory Plan & Troubleshoot System
& Host Transport M~des Edge Transport Nodes [Edge Clusters

Configuration B Edge Custer o Mamber Tyne Cluster Praflle Edge Transport Nodes

297098 Edge Node risx e ault-edge-Righ-avalla

edge-Clusier-01

When deploying centralized services in the NSX fabric, the instance of that service is
provisioned and realized on an NSX Edge Node. If the Edge Node hosting this service
were to experience a failure, any services running on the Edge Node would also fail as a
result. To prevent a failure from impacting these services, Edge Nodes are grouped into
logical objects called Edge Clusters.

An Edge Cluster is a group of one or more Edge Nodes that specifies the fault domain
for services and how they should be recovered. Your lab is provisioned with four Edge
Transport Nodes: nsx-edge-01, nsx-edge-02, nsx-edge-03 and nsx-edge-04. We will
now review the existing Edge Cluster configuration and create one additional cluster.

1. Click System in the top level navigation menu

2. Click Fabric in the menu on the left side of the NSX System user interface
3. Click Nodes in the Fabric submenu

4. Click Edge Clusters

Observe that one Edge Cluster is currently configured: edge-cluster-01. We will review
its configuration before creating a second cluster.

5. Click the checkbox to the left of edge-cluster-01 to select it
6. Click EDIT
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View edge-cluster-01 Configuration

Edit Edge Cluster - edge-cluster-01 D X

Mame* edge-cluster-01

uster Profile  nsx-default-edge-high-availability-profile L

Transport Nodes

[] Available (2) [ selected (2)

] nsx-edge-03 ] nsx-edge-01 _

] nsx-edge-04 ) nsx-edge-02 ‘_
1- 2 of 2 recoras

1
(1)

Observe that as stated above, there are four Edge Nodes. Edge Cluster edge-
cluster-01 is configured to use Edge Nodes nsx-edge-01 and nsx-edge-02, indicated
in the Selected column. nsx-edge-03 and nsx-edge-04 are displayed as Available and
are not part of this Edge Cluster.

1. Click CANCEL to return to the list of Edge Clusters
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Create New Edge Cluster

nvent an & Troublesho stem

NCP Clusters

vorking Security

Home Netw ' I
« Host Transport Nodes Edge Transport Nodes Edge Clusters ESXi Bridge Clusters
(%) System Overview . - N R
Configuration Edge Cluster 1] Member Type Cluster Profile Edge Transport Nodes
a97e..91c8 Edge Node nsx-default-edge-high-availa_ 2

edge-cluster-01

We will now define a new Edge Cluster that will be used for the services we configure in
this module.

* Click ADD
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Add Edge Cluster

Add Edge Cluster 3 X

Edge Cluster Profile  nsx-dofault-sdge-high-availability-profike W

Transport Nodes

o—.—rr Type Edge Node L"d
\'dl|r||l|l'-l (2) ] selected (0)

B nsx-edge-03

a

nsx-adge-0d

In the Name field, enter edge-cluster-02

2. Click the checkbox to the left of Available to select all available Edge Nodes
(nsx-edge-03 and nsx-edge-04)

3. Click the right arrow icon to move the Edge Nodes from Available to the
Selected column

4. Click ADD

=
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Confirm New Edge Cluster

Host Transport Nodes Edge Transport Nodes Edge Clusters

+ ADD &% ACTIONS ~
O Edge Cluster ID Member Type
j edge-cluster-01 a97e..91c8 Edge Node

': edge-cluster-02 *_ 6b75...a84b Edge Node

ESXi Bridge Clusters NCP Clusters

Cluster Profile Edge Transport Nodes

nsx-default-edge-high-availa_.

nsx-default-edge-high-availa_. ﬁ‘ 2

Confirm that Edge Cluster edge-cluster-02 was created successfully, and that it is

comprised of 2 Edge Transport Nodes.
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NSX Edge Services - Load Balancing

We will now create a load balancer in NSX. In this section of the module you will execute
the following tasks:

e Create a new load balancer
¢ Create health checks for HTTPS services on web-01la and web-02a web servers

* Create a virtual IP (VIP) to load balance web server traffic to 2 separate web

servers
* Test the load balancing services

Create New Tier-1 Gateway

Inventory Plan & Troubleshoot System

i) Tier-1 Gateways

Tier-1 Gateway Name Linked Tier-0 Gateway #Linked Segmeni

Tier-0 Gateways : » Tier-1-gateway-01 er-O-gateway-01 3

Matunrlk Camrirarc

In order to create a Load balancer we need a Tier-1 Gateway deployed to at least one
edge gateway.

1. Click Networking in the top level navigation menu
2. Click Tier-1 Gateways in the menu on the left side of the NSX Networking user

interface
3. Click ADD TIER-1 GATEWAY
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Add Tier-1 Gateway

el =N
| Tier-1 Gateways ®
A A | P

Tier-1 Gateway Name Linked Tier-0 Gateway #linked Segments Status (] Alarms

0T 0

N N
Edge Cluster o agge Edges Set (D

\l-—/
Fail Over Mon Presmptive
Edges Pool Allocation slact Pool A Enable Standby () @D
Size Relocation
Tags
o
. dvertisement

All Static Routes () All NAT IP's ()
All DNS Forwarder C) All LB VIP Routes .’ o
Routes ~—~
All Connected Segments C) All LB SNAT IP Routes ()
& Service Ports
All IPSec Local Endpoints L
NOTE - Before further configurations can be done, fill out mandatory fields above ( * ), click 'Save’ below.

om :;“:Eh

N

1. Enter Tier-1-LB-01 for Tier-1 Gateway Name
2. Select Tier-0-gateway-01 for Linked Tier-0 Gateway
3. Select edge-cluster-02 for Edge Cluster

Note: Tier-1 gateways used for Load balancing services must be placed on edge nodes
of medium or large size

4. Click the arrow to the left of Route Advertisement to expand it
5. Click the toggle to enable All LB VIP Routes
6. Click SAVE
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End Configuring Tier-1 Gateway

) Tier-1 Gateway Tier-1-LB-01is successfully created

Want to continue configuring this Tier-1 Gateway?

YES NO o
S

1. Click NO to end editing the Tier-1 Gateway

Edit Tier-0 Gateway

Networking S
« - : _

] Tier-O Gateways ©)
) Network Overview
(E) Network Topology | ADD GATEWAY ‘ =
Connectivity g Tier-0 Gateway Name HA Mode Linked Tier-1 Gateways Linked Segments Status Alarms

== ) O : *
-4

1. Click Tier-0 Gateways in the menu on the left side of the NSX Networking user
interface

2. Click the More Options icon to the left of Tier-0-Gateway-01 to display its
Options menu, then click Edit
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Edit Tier-0 Route Re-distribution

Tier-0 Gateway Name HA Mode Linked Tier-1 Gateways
Tie = Active A

P Address Management A

Edge Cluster adaa-cluster-0

> Additional Settings
» Route Distinguisher for VRF Gateways

»  EVPN Settings

ae7e

5  INTERFACES
» ROUTING
» MULTICAST
» BGP
o OUTE RE-DISTRIBUTION
= Route Re-distribution e
—

Linked Segments

Status ()

Alarms

CLOSE EDITING

1. Click the arrow to the left of ROUTE RE-DISTRIBUTION to expand it
2. Click the 3 link to the right of Route Re-distribution to display the Set Route Re-

distribution dialog
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Set Route Re-distribution

Set Route Re-distribution e
Tier-0 Gateways Tier-D-gatew (. P T - P T 9

ANDD B0 | !
Q M AT Roule Re-distrbution Route Map

[

ANCEL | APPLY

Since we rely on the Tier-0 Gateway to re-distribute the routes from the Tier-1 to the
physical fabric, we also need to allow the Load Balancer and SNAT routes to be re-
distributed at the Tier-0 level as well. This has already been configured in your lab, but
would typically need to be enabled. We will now review the route redistribution
configuration.

1. Click the More Options icon to the left of T1-LB to display its Options menu,
then click Edit
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Select Route Re-distribution

Set Route Re-distribution

e Re-distnibulohn Route Map

1. Click the 1 link under Route Re-distribution to display the Set Route Re-
distribution dialog

HOL-2126-01-NET Page 202



HOL-2126-01-NET

Set Route Re-distribution Options

Set Route Re-distribution e
#Salact es @)

Static Routes MAT IP

PSec Local P DNS Forwarder IP
EVPM TEPIP

Connected Interfaces & Segments

Advertised Tier-1 Subnets

DINS Forwarder 1P Static Routes

:_o MAT IP

IPSec Local Endpoint

N

=

. Observe that LB VIP is selected
2. Click CANCEL
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Cancel Route Re-distribution Changes

Set Route Re-distribution
sateways Tier-O-gatews L 2Routs E t Han a

MName Raoute Re-distnbuteon Route Map

1. Click CANCEL to cancel editing of the T1-LB Re-distribution
2. Click CANCEL to close the Set Route Re-distribution dialog without making any
changes

Close Editing

(-

CLOSE EDITING

1. Click CLOSE EDITING
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Create New Load Balancer

- —
&
| ol
let PSE & -
Connectivity Status Alarm
Tier & rLoac
Descrip! og Level
Net S g m t @ =
- NOTE - Before further configurations can be done, fil out mandatory fields above ( * ), click 'Save’ below
[ = Load Balancing ) o
- " 4
» Forwarding Policies
o SAVE CANCEL

Now that we have the T-1 and routing requirements set up let's create our Load
Balancer.

1. Click Load Balancing in the menu on the left side of the NSX Networking user
interface

Click on ADD LOAD BALANCER

Enter LB-01 for Name

Select Small for Size

Select our recently created Tier-1-LB-01 gateway for Attachment

Click SAVE

oukwnN

Click no to continue

© Load Balancer LB-01 is successfully created

Want to continue configuring this Load Balancer?

YES NO o
4

1. Click NO to continue
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Wait for Successful Configuration

2 LOAD BALANCERS  VIRTUAL SERVER VER F PR MONITORS ®

1. Click the refresh icon periodically until the Status shows Success

* NOTE: It may take up to 3 - 4 minutes for the Status to display Success. During
this time you may see the status transition through other states, including Failed
and Unknown. This is normal, and occurs while Policy Manager attempts to realize
the desired configuration on the NSX Manager.

Create Health Monitor

X$ LOAD BALANCERS  VIRTUAL SERVERS  SERVERPOOLS  PROFILES [MONITORS o
o
ADD ACTIVE MONITOR « EXPAND ALL Filta J a Path 2 =) e
( )0

Name Protocol Monitoring Port Monitoring Interval Timeout Period Server Pools
(seconds)

Lets create a health monitor for our 3 Tier App

1. Click MONITORS
2. Click ADD ACTIVE MONITOR
3. Click HTTPS in the drop down menu

HOL-2126-01-NET Page 206



HOL-2126-01-NET

Add Health Monitor

Nam Protocol Monitoring Port Monitoring Interval Timeout Period Server Pools
(seconds)

= @
N

Fall Count

Rise Count

»  Additional

Properties
HTTP Request o HTTP Response Configure
SSL Configuration Configure

Enter Webapp-monitor for Name
Enter 443 for Monitoring Port
Click the Configure link to the right of HTTP Request

WN -
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Set HTTP Request Configuration

HTTP Request and Response Configuration

_:__: :l:-ﬂues.l ccnflgurahan o
e —

HTTP Method

HTTP Reguest URL

0' fegi-binfapp.py
N
HTTP Request Version e @

_ .

Header Name Header Value

HTTP Request Body

| CAMNCEL | APPLY

1. Enter /cgi-bin/app.py for HTTP Request URL
2. Select 1.1 for the HTTP Request Version
3. Click the HTTP Response Configuration tab
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Set HTTP Response Configuration

HTTP Request and Response Configuration

HTTP Request Configuratior HTTP Response Configuration

HTTP Response Code

| HTTP Response Body

| CAMCEL

1. Enter Customer Database for HTTP Response Body
2. Click APPLY
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Save Health Monitor

Name Protocol Monitoring Port Monitoring Interval Timeout Period Server Pools
(seconds)
abhan HTTPS 44
Description Fall Count
Tags Rise Count

»  Additional

Properties
HTTP Request Configure HTTP Response Configure
SSL Configuration Configure

oD -
h-—~4

1. Click SAVE

Create New Server Pool

* AD BALANCERS  VIRTUAL SERVER SERVER POOLS ]| PROFILES  MONITORS ©)
=00 o
p
€

Na Algorithm Members/Group Virtual Servers Status Alarms
Round Robin Select Members °
S
Description [ Active Monitor
SMAT Translation Mode Automap
» Additional
Properties

In this step we will create a new Server Pool. A Server Pool is a list of the systems the
load balancer will monitor and deliver traffic to for a given Virtual Server.

Click SERVER POOLS

Click ADD SERVER POOL

Enter Web-servers-01 for pool Name

Click the Select Members link to display the Configure Server Pool Members
dialog

P wn =
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Add Pool Member

Configure Server Pool Members

m
T

il members select a group

Name P Port Weight

State Backup Member Max
Concurrent
Connections

Enabled () Disabled

| CANCEL ‘ APPLY

k

Click ADD MEMBER
Enter web-01a for Name
Enter 172.16.10.11 for IP
Enter 443 for Port

Click SAVE

O WNKE
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Add Second Pool Member

Configure Server Pool Members

Name P Port Weight

State

Backup Member

Max
Concurrent
Connections

443 1 Enabled () Disabled
CANCEL
e 7 44 Er @ Disable
[coce ]

1. Click ADD MEMBER

2. Enter web-02a for Name

3. Enter 172.16.10.12 for IP

4. Enter 443 for Port

5. Click SAVE

6. Click APPLY
Select Health Monitor

o 5 2

Web-servers-01 : Round Robin

SNAT Translation Mode Automap

> Additional

Properties

m !—-A“tEh
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We will now select a Health Monitor for this Pool. Health Monitors define how the load
balancer will check the pool members to determine their ability to accept incoming
connections.

1. Click the Set Monitors link to display the Select Active Monitors dialog

Select Active Monitors

Select Active Monitors

ADD ACTIVE MONITOR ~ EXPAND ALL =
Name Protocol Maonitoring Port Maonitoring Timeout Period Server Pools
Interva (seconds)

> @ ce L HTT 8

> B HTT 44

> * & default-icmp-lo-monito

> x & default-tcp-lb-monito TCP

g/ > x Webapp-monitor HTTPS 44z 5 5

| .:A'.io APPLY
S 4

1. Click the checkbox to the left of Webapp-monitor to select it
2. Click APPLY

Save Server Pool

Name Algorithm Members/Group Virtual Servers Status Alarms

2

Description Active Monitor

SNAT Translation Mode Automap

> Additional
Properties

9ED
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1. Click SAVE

Create virtual server

Xo LOAD BALANCERS VIRTUAL SERVERS °I-_ POOLS PROFILES MONITORS :__})
S
[:::.:-_;_ezr.';;ule Filte oo [T - —
N

4 TCP
IP Address Ports Type Load Balancer Server Pool Status Alarms

The last step is to define a Virtual Server. The Virtual Server has an IP address that
accepts incoming connections and routes them to a pool member. How a pool member
is chosen gets specified during configuration, and can be based on a number of factors
including availability; load; and number of connections.

1. Click VIRTUAL SERVERS
2. Click ADD VIRTUAL SERVER
3. Click L4 TCP in the drop down menu

Configure the Virtual Server

Persistence Disapled Access List Control Configure

» Additional
Properties

o -

Do the following to configure the virtual server settings

=

Enter Webapp-VS for Name

2. Enter 172.16.10.10 for IP Address (This IP address has a DNS record of
webapp.corp.local)

3. Enter 443 for Ports

4. Click the Add Item(s): 443 link that appears, to add port 443 to the list of

desired ports
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5. Select the LB-01 Load Balancer instance that was created earlier in this module
6. Select the Web-servers-01 Server Pool that was created earlier in this module
7. Click SAVE

Confirm Successful Virtual Server Configuration

o5¢  LOAD BALANCERS VIRTUAL SERVERS SERVER POOLS PROFILES MONITORS @

|_ADD VIRTUAL SERVER - | EXPAND ALL Filter by Name, Path and more =

Name IP Address Ports Type Load Balancer Server Pool Status o Alarms
g

) i Webapp-Vs 172.16.10.10 443 L4 TCP LB-01 We::-ser“ @ Suc :;_;O

Our new load balancer configuration is now complete. We have configured a Virtual
Server on port 443 with an IP address of 172.16.10.10, sending traffic to the web
servers in Server Pool Web-servers-01. This server pool has two IP addresses,
172.16.10.11 and 172.16.10.12, corresponding to web-01la and web-02a respectively.
The Load Balancer is monitoring the health and availability of the web application by
connecting to the pool members every five seconds with the URL /cgi-bin/app.py and
expecting a response that contains the text "Customer Database".

1. Click the refresh icon periodically until the Status shows Success

* NOTE: It may take up to 60 seconds for the Status to display Success

Test the New Virtual Server

/ [ vSphere - Home x v. MSX x v [ Customer Database o !E ;.
= - Nt

&« C | & Secure | https;//webapp.corp.local/cgi-bin/app.py

HOL Admin Fla_e_ 3-tier-app phoenix app
Mt
EI web-01a (Running on esx-013)

C“Stﬂ'mer Da D Web-02a (Running on esx-02a)
EI Web-03a (Running on kvm-01a)
Accessed via: web-Ola D Web-04a (Will not work until segment config)

Name Filter (blank f@( 0 Webapp VIP (Will not work until load balancer config)

|| Direct App access (Security risk)

I p'l'l'l].’ I Y‘lm.ﬁ I 'Tn;rnrcn I “ﬂl'ﬂﬂllﬂ |

1. Click to open a new tab in Chrome
2. Click the 3-tier-app bookmark folder to expand it
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3. Click the Webapp VIP (Will not work until load balancer config) shortcut

from the drop down

Verify the Web Application

Customer Database Access

Accessed via: web-0la o
N—

Name Filter (blank for all records):

Rank Name Universe Revenue

1 CHOAM Dune $1.7 trallion

2 Acme Corp. Looney Tunes $348.7 billion
3 Sirius Cvbernetics Corp. Hitchhiker's Guide $327.2 billion
4 Buv n Large Wall-E $291.8 billion
5 Aperture Science, Inc. Valve £163.4 billion
6 SPECTRE 007 $157.1 billion
7 Very Big Corp. of America | Monty Python $146.6 billion
8 Frobozz Magic Co. Lork $112.9 tullion
9 Warbucks Industries Lil' Orphan Anmie $61.5 billion
10 Tyrell Corp. Bladerunner $59 4 billion
11 Warma Frntarnricae Ratman 31 3 hallian

You should now see the test web application and the Customer Database information.

1. Note the web server your browser connected to
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Connect to vCenter

_/ [J vSphere - Home XV. MSX \""f [ Customer Database o-

“ e 8 Secure | https:)//vesa-01a.corp.local/ui/#7extensionld=com.vmw
HOL At Region A 3-tier-app phoenix app

nsxmgr-01a

ali vRealize Log Insight

Home

We will now log into the vCenter web client so we can manually fail one of the web
servers and test fault tolerance. If you have an existing tab with the vCenter client, click
to select it. Otherwise perform the following to open a new tab and connect to vCenter.

1. Click to open a new tab in Chrome
2. Click the Region A bookmark folder to expand it
3. Click the vesa-01la Web Client shortcut from the drop down

Login to vCenter

VMware® vSphere

Jse Windows session authenticatior

1. Click the checkbox to the left of Use Windows session authentication
2. Click LOGIN
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Select Hosts and Clusters View

vm vSpherECIiEV@ Menu s

L -

% Shortcuts

& Shortcuts

[l Hosts and Clusters o [Jl Hosts and Clusters trl + alt +
Ei

VMs and Templates @ VMs and Templates

torage

- Storage

=

etworking Networking

Content Libraries

D Content Libraries D
EoNe B

C
Global inventory Lists Global Inventory Lists

Palicias and Prafilas = Policies and Profiles

1. Click the Menu link to display the vCenter menu
2. Click Hosts and Clusters

Power Off the Web Server You Connected To

vm vSphere Client

g @ 8 =2 &% web-01a @ & :Lg

IE RegionAO1-COMPO1 - SL.'I“'ﬂar'-'..‘ Monitor Confinure Parmissinns, ) L Updates

[ esx-0la.corp.local Y o [ Power ,]

0 esx-02a.corp.local ~ Issues and =] ———
B power Off Guest OS > bl

&% app-Ola All Issueg -

G core-A Triggere| [l suspend Snapshots >

£y do-0t2 adhialialiol B peset @ Open Remote Console

(3 k8smaster-O1a Overview o
— & Migrate

5 k8sworker-Ota Ay B shut Down Guest OS

(5 k8sworker-02a w* Tasksand | Clone .

¥ Restart Guest 0S
G phoenix-app-01 Tasks

. Fault Tolerance >
ﬁ phoenix-db-01 Events - . .
(3 phoenix-web-01 Utilization VM Policies »

(3 phoenix-web-02

Template -
G user-vm-01
o Compatibility >
pe g
— Export System Logs e ——

G web-04a . 115 PM -
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Recall the web server that served your request when we recently connected to the
Webapp Virtual Server. We will now power that server off and verify that traffic gets
directed to the remaining web server.

1. Click to select the web server you noted down in the previous step
2. Click Actions

3. Click Power

4. Click Shut Down Guest OS

Confirm Guest Shut Down

Confirm Guest Shut Down @ web-o1a

'y . N P e
& colar ._j-
3 r | e e e ¥

s |0

4
L

ual
9‘
n

1. Click YES to confirm Shut Down of Guest OS
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Verify the Web Application

[} vSphere - web-012-COv: X A . VMware NSX | Login o\m

“ @ e cure | https.//webapp.corplocal/
ey
HOL Admin Region A 3-tier-app phoenix app
Customer Database Access
Accessed via: web-0la o
N
Name Filter (blank for all records): Apply
Rank Name Universe Revenue
1 CHOAM Dune 51.7 trilhon
. Acme Corp. Loonev Tunes 5348.7 billion
3 Sirius Cybernetics Corp. Hitchhiker's Guide $327.2 billion
= Buy n Large Wall-E 5291.8 billion
3 Aperture Science, Inc. WValve $163.4 billion
6 SPECTRE 007 $157.1 bhillion
T Vearm:s Pag Marmm af Amearnica | Mantr Duthan C14A A hallian

=

. Click the Customer Database tab to change focus back to the web application
. Click the Refresh icon
3. Verify that you are now connecting to the remaining web server pool member

N

* Note: This should be the opposite of the server you initially connected to
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Power On the Web Server

vm vSphere Client

[ RegionAD1-COMPO1

0

D esx-0la.corp.local
B esx-02a.corp.local
&% app-Ola

G core-A

3 db-01a

& k8smaster-01a

ﬁ k8sworker-0la

3 k8sworker-02a
&% phoenix-app-01
(5 phoenix-db-01
& phoenix-web-01
E'p‘ phoenix-web-02
F; user-ym-01

web-01a

Summary Mo

(g web-02a
= web-04a

& web-01a

°

w |ssues and Alarms
All Issues
Triggered Alarms

+ Performance
Qverview
Advanced

+ Tasks and Events
Tasks
Events

Utilization

® 5 L ACTIONS v

Configure Permissions Datastores Networks Updates

06/29/2020, 3:05:00... View: Overview

Last day ¥

CPU

Before completing this section of the module, we will return the web server we had
powered off to an operational state.

1. Click the web server that was recently powered off to ensure it is selected
2. Click the Power On icon
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NSX Edge Services - DHCP

We will now explore IP Address Management (IPAM) via the DHCP Server component of
NSX. In this section of the module you will execute the following tasks:

* Create a new DHCP Server
* Attach the DHCP Server to an NSX Segment

* Configure a virtual machine to leverage DHCP services
* Test DHCP, then restore the server's static IP address configuration

Create New DHCP Server

=y
P

Profile Type Server IPAddress ~ Lease Time (seconds) Where Used

Edges @

F. _“;:::’Jli — ]g
The first step in configuring our DHCP Server is to define it in the NSX Policy Manager
interface.
1. Click Networking in the top level navigation menu
2. Click DHCP in the menu on the left side of the NSX Networking user interface
3. Click ADD DHCP PROFILE
4. Enter DHCP-01 for Profile Name
5. Click SAVE
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Configure Tier-0 Gateway for DHCP Service

Home Metworking Security nventory Plan & Troubleshoot

7] Tier-0 Gateways ®

S

Tier-0 Gateway Name HA Maode Linked Tier-1 Gateways Linked Segments Status Alarms

Network Services

The next step in configuring our DHCP Server is to attach it to a Gateway. In this
exercise we will attach it to the existing TO Gateway Tier-0-Gateway-01.

1. Click Tier-0 Gateways in the menu on the left side of the NSX Networking user
interface

2. Click the More Options icon to the left of Tier-0-Gateway-01 to display its
Options menu, then click Edit

Configure IP Address Management

Tier-0 Gateway Name HA Mode Linked Tier-1 Gateways Linked Segments Status (j Alarms
EEEEEERS  * ActiveActie

IP Address Management N

Edge Cluster

> Additional
Settings

% Dadka Nictinedchar fer WD

1. Click the No Dynamic IP Allocation link to the right of IP Address Management
to display the Set IP Address Management dialog
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Set IP Address Management

Set IP Address Management X

Choose either Iocao.-mote DHCP or No Dynamic IP Allocation.
ey

Server Name HCP-O1

Lease Time BEA00 seconds

Server Address 100.96.0.1/30

1. Select DHCP Server for Type
2. Select DHCP-01 for DHCP Server
3. Click SAVE
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Save Tier-0 Gateway Configuration

Tier-0 Gateway Name HA Mode Linked Tier-1 Gateways Linked Segments Status Alarms
er-U-gateway-L Active Active

IF Address Management

Edge Cluster edge-cluster-01

» Additional

Settings

> Route Distinguisher for VRF
Gateways

> EVPN

Settings

ags

INTERFACES
ROUTING
MULTICAST
BGP

oD -
~—

>

>

>

>

>

ROUTE RE-DISTRIBUTION

]

1. Click SAVE
2. Click CLOSE EDITING

Configure Segment LS-web for DHCP

«

SEGMENT PROFII ES EDGE BRIDGE PROFI ES METADATA PROYIES ')
;] SEGMENTS SEGMEN ROFILES EDGE BRIDGE PROFILES METADATA PR ES @)
View
) ADD SEGMENT | EXPAND ALL Filte e, F ") —
Segment Name Connectivity Transport Zone Subnets Ports Admin State Status Alarms
onnectivity
er kBs-mgmt Tier-O-gateway-01 TZ-Overlay-1 10.0.1.1/24 3 ® Lo @ Success C

Network Services

: > LS-db Tier-1-gateway-01 TZ-Overlay-1 172.16.30.1/24 1 @ Ur @ Success
VPN or arla

. NAT e D b LS-web Tier-1-gateway-01 TZ-Overlay-1 172.16.10.1/24 3 @® Up @ Success
Load Balancing

: » Uplink None TZ-Uplink | VLAN 0 @ Lp @ Success C

The final step in configuring DHCP services is to attach our new DHCP Server to the
desired Segment. In this example we will use the existing Segment LS-web.
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1. Click Segments in the menu on the left side of the NSX Networking user

interface
2. Click the More Options icon to the left of LS-web to display its Options menu,

then click Edit

Edit Segment LS-web

Segment Name Connectivity Transport Zone Subnets Ports Admin State Status Alarms
LS-web 172.16.10.1 3 [ @

Segment needs to have either Subnets or VPN defined, or both

L2 VPN You VPN Tunnel ID

VLAN lindinlk: Taaminn Palicv

1. Select Tier-0-Gateway-01 for Connectivity
2. Click SET DHCP CONFIG to display the DHCP Options dialog
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Set DHCP Config

Set DHCP Config .
Segment LS-web :

IPV4 Gateway 17216.10./24 (_ #DHCP Ranges @) IPVE Gateway Not Set  ( #DHCP Ranges @)
DHCP Type Gateway DHCP DHCP Profile DHCP-O1
@ IPv6 server settings are not supported for Gateway DHCP

[Evd Server

Settings Optic

DHCP Config o .’ Enabled @
N

DHCP Server Address 100

DHCP Ranges o
9 o

('_Z 16.10.100-172.16.10

S

O

DNS Servers

CANCEL ‘ APPLY

In this step, we will enable DHCP for the Segment and provide a range of available IP
addresses for the DHCP Server to use.

1. Click the toggle to the right of DHCP Config to set it to Enabled

2. Enter 172.16.10.100-172.16.10.105 for DHCP Ranges

3. Click the Add Item(s): 172.16.10.100-172.16.10.105 link that appears, to
add the provided DHCP range

4. Click APPLY
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Save Segment Configuration

Segment Name Connectivity Transport Zone Subnets Ports Admin State Status Alarms
EDIT DHCP CONFIG

Segment nee th

L2 VPN VPN Tunnel ID

VLAN Uplink Teaming Policy

Domain Name IP Address Poo

Edge Bridges Set Metadata Proxy Set

Multicast Routing @) Enabled

Address Bindings Set Replication Mode Hierarchical Two-Tier replication

Description Tags

SEGMENT PROFILES

S
>
>

DHCP STATIC BINDINGS

1. Click SAVE
2. Click CLOSE EDITING

Connect to vCenter

,__.f’" ] vSphere - Home % \ . MSX x ¥ [ Customer Database @Q

€« o #@ Secure ttps://vesa-01a.corplocal/ui/#7extensionld=com.vmware.samples.dashbc
-

vrsa-01a Web Client

3-tier-app phoenix app

nsxmgr-01a

all vRealize Log Insight

PP —— Home
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We will now log into the vCenter web client so we can manually fail one of the web
servers and test fault tolerance. If you have an existing tab with the vCenter client, click
to select it. Otherwise perform the following to open a new tab and connect to vCenter.

1. Click to open a new tab in Chrome
2. Click the Region A bookmark folder to expand it
3. Click the vcsa-01la Web Client shortcut from the drop down

Login to vCenter

VMware® vSphere

lse Windows session authentication

1. Click the checkbox to the left of Use Windows session authentication
2. Click LOGIN

HOL-2126-01-NET Page 229



HOL-2126-01-NET

Select Hosts and Clusters View

vm vSphereCIiE@ Menu v

L -

€ Shortcuts

& Shortcuts

[ Hosts and Clusters
@ VMs and Templates = [# VMs and Templates
Storage & Storage
Networking & Networking

- >
E Content Libraries Ij Content Libraries
B i

G
o
o
x
D
D
=
3
g
L
]
w
w

Global Inventory Lists

Pnlicias and Profilas = Pnliries and Profiles

=

Click the Menu link to display the vCenter menu
2. Click Hosts and Clusters

Establish Console Connection to web-01a

vm vSphere Client

B 2 8 @ 5 web-0la 'i @ B ©® | acTions

[ RegionA01-COMPOT - summary  Monitor  Qwefigure  Permissions  Datastores  Networks Updates
[ esx-Olacorp.local
Guest OS VMware Photon OS (64-bit)

Compatibility: ESXi 6.0 and later (VM [:l O Hz

0 esx-02a.corp.local
&3 app-Ola

£ core-A VMware Tools
(% db-01a

5 k8smaster-O1a

Beworker- DNS Name web-01a B +aar~t
£y kBsworker-Ota Launch Web Console e 2.94 GB
% kesworker-02a Launch Remote Console @ daresses
o . Host

T

I
T

I
ll

2 o esx-Ola.corp.loca
3 Phoenix-app-01
% phoenix-db-01 &
ﬁ‘, phoenix-web-01
(5 phoenix-web-02 ke Hardwan Mote
VM Hardware ~ Notes ~

% user-vm-01

» web-0Ola

(-]

Related Objects A

G web-042 . .
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We will now reconfigure server web-01la to obtain a DHCP address from the NSX DHCP
Server we just configured.

1. Click web-01a to select it
2. Click the Launch Console icon

Launch Console

Launch Console

1. Click OK to launch a Web Console for server web-01la

Configure DHCP on web-01la

Enforce US Keyboard Layout Send Ctrl+Alt+Delete

Welcome to Photon 3.0 (xB6_64) Kernel 4.19.79-1.ph3-esx (ttyl)
Hint: Num Lock on

web—0la login: root

Password

rool I s 1fconfig
ethd Link encap-i

E RUNNIN
514

frame:0
dropped : carrier:0
ueue len: 1000
4.3 KB) TX byte 4368 (344.3 KB)

rootsZ126-01-dhcp Sh_ @
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1. Enter root at the login: prompt for the username and press Enter
2. Enter VMwarel! at the Password: prompt and press Enter. The characters you
enter will not be displayed
3. Enter ifconfig -a and press Enter
4. Observe that server web-01 has a static IP address of 172.16.10.11
We will now reconfigure the server to request a DHCP address.

5. Enter the following text and press Enter:
/root/2126-01/dhcp.sh

The web server will reboot and obtain an IP address via DHCP.

Confirm DHCP Configuration on web-0la

Enforce US Keyboard Layout Send Ctr+Alt+Delete

Welcome to Fhoton 3.0 (xB6_64) Kernel 4.19.79-1.ph3-esx (ttyl)

@ Hint: Num Lock on

web-0la login: root

rassword
@ etho

1. Enter root at the login: prompt for the username and press Enter

2. Enter VMwarel! at the Password: prompt and press Enter. The characters you
enter will not be displayed

3. Enter ifconfig -a and press Enter

4. Observe that server web-01 has now obtained an IP address from our NSX DHCP
Server, and has been assigned an IP address of 172.16.10.100.

We will now return the web server to using its previously configured static IP address.

5. Enter the following text and press Enter:
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/root/2126-01/static.sh

The web server will reboot with its original IP address of 172.16.10.11.
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Module 6 Conclusion

Congratulations on completing Module 6.
Please proceed to any module below which interests you the most.

* Module 1 - Introduction to NSX-T (15 minutes) In this module you will be
introduced to NSX-T, its capabilities, and the components that make up the
solution.

* Module 2 - Host and Edge Transport Node Preparation (30 minutes) In this
module, you will review the prepared components ready for NSX workloads.

* Module 3 - Logical Switching (15 minutes) In this module, you will review the NSX
lab fabric, configure Logical Switches, and attach them to virtual machines. You
will be introduced to the use of the GENEVE protocol for overlay networking.

* Module 4 - Logical Routing (30 minutes) In this module you will learn how to
configure Logical Routing in NSX for North-South and East-West traffic, configure
High Availability (HA), and configure Equal Cost Multipathing (ECMP).

* Module 5 - Distributed Firewall and Tools (30 minutes) In this module we will
demonstrate how the distributed firewall (DFW) and operational tools within NSX
function and are configured.

* Module 7 - NSX Operations Overview (30 Minutes) In this module you will explore
basic topology management, flow tracing and operational functions.

How to End Lab

* HELP | PRIVACYY MYPROFILE | LOGOUT @

. [Lane § o

TIME REMAINING: 01:28:17 EXTEND

To end your lab click on the END button.
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Module 7: NSX Operations
Overview (15 minutes)
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NSX operations overview - Module
Overview

The Goal of this lab is to explore basic topology management, flow tracing and
operational functions.

NSX operations:

Network Topology feature review

Security overview configuration and capacity
Inventory overview configuration and capacity
System overview Configuration and Capacity
Flow tracing

HOL-2126 Logical Diagram

This diagram illustrates the virtual machines that make up our 3 Tier Web App we will be
exploring.

192.168.10.0/24

Uplink
192.168.100.0/24

4
:
w
Adrmin Deskton

L5-wieb a0 LS-db
172.16.10.0/24 F2.16.2 24 172.16.30.0/ 24
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NSX operations overview

NSX provides a variety of tools to make operations and troubleshooting easier. In this
module we will explore some of these tools.

Launch NSX-T Manager

rs"r [ Customer Database X o )-:\
- -
C |a
HOL Admin g-tler-app phoenix app

vesa-01a Web Client

. nsxmgr-01a o

all vRealize Log Insight

1. Click to open a new tab
2. Click Region A to open the bookmark folder
3. Click NSX-T shortcut to launch log in page
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Login to NSX-T Manager

VMware® NSX-T™

(-

nsx-admin@corp.local

(2)
ey

LOG IN I

1. Input nsx-admin@corp.local for the user name and VMwarel! for the
password
2. Click Log in

Note: This log in is utilizing the new Active Directory integration in version 3.0
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Navigate to Network topology view

Sl «

Connectivity

1] Tier-0 Gateways

L] Tier-1 Gateways
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T-0, T-1 and connected segments

G Tier-1 Gateways

5 Segments

—= ) (& ]

©,

In this view we can see the relationship between configured T-0, T-1 gateways, logical
segments and connected virtual machines.

1. Note the relationship between logical segments and connected virtual machines.
2. Click on the T-0 gateway
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Tier-0-gateway-01
—
o Tier-0-gateway-01 X
!
Tier-0 Gateways VIEW DETAILS
HA Mode Active Active
Edge Modes ()
Mo edge nodes configured
|'/_> Configuration
I""; DOWMNLOAD ROUTING TABLE o
L N—
DOWMLOAD FORWARDING TABLE A
1 BGP NEIGHBOR 1 .
& Tier-1 Gateways p INTERFACES !
STATIC ROUTES 7
"'/) —————
5 Segments
——)) (& ] (& ] |
@
3 WMz 1VM E)

In this view we can see the name and details of the T-0 gateway

1. Note the Tier-0-gateway-01 name and configuration details
2. Click on the BGP NEIGHBOR link for more details
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Review BGP Neighbor screen

BGF Neighbors P

°

CLOSE

1. Note the Neighbor details
2. Click Close to return to the topology view
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Explore the view

o
I."

& Tier-1 Gateways f

L& J] (& ] G-
LSweb
Traffic Type Overlay

(’-_-'?)J.'

Overview Minirmize

Take a moment to explore the topology, hover over items to see more detail, click on
groups of VM's to expand and collapse the view.
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Security Overview configuration

=] DISTRIBUTED FIREWALL

Settings '|: ENDPOINT PROTECTION @

15 o e oroies X )

Click Security

Click Security overview

Click Configuration

Note all the detail on the page and the ability to click on links for further
inspection / configuration. Feel free to click on links and explore.

BwN e

Once you are done exploring Click Security -> Security overview ->Configuration
to return to this view.
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Security Overview Capacity

vm NSX-T

o ?
Nt {5y SECURITY C'-;ER\g

East West Security

N
Li

] Dis = o | mit Current Inventory Maximum Capacity
D C I 9 0.09
(=P, ntrosp E i ps(ldentity Firewa: 58 0.06%
ctributed Firewal Sections 8 0.08%
North South Security
e D I = I 1 — 25 1
I - Firewall
e Firewall 14 o.o1
L Anal
e 13 0.01
(=], ntro
& e E = H 0 0
Endpoint Protection = e E P 1M = 0 Q
[[# Endpoin 2 & C Refres
e —
Settin
: Security
[l Metw t e ’

Click Security

Click Security overview

Click Capacity

Note the current Security Inventory configuration and the maximum capacity, this
is an easy way to keep an eye on sizing in the environment.

P wWnN =

Inventory Overview Configuration

Home Networking Inventory Plan & Troubleshoot System

INVENTOF, ‘ERVIEW

sentory Fzr E=4 PN
[ [(OETREIR SRERTEST ] I Configuration l Tapacity C REFRESH

Services

Sours Sreups

u_e Machines ] [fi:‘:ed Profiles ] *hysical Servers
Context Profiles 12 % f 63 _' O
Virtual Machines

—
Containers GROUPS ( g

Physical Servers

Tags

Identity Groups 2
¢ Lsedin 5 ® \With Members 2
10 Paolicies
Unused in 2 ;1’6‘;‘06”( “ Used in Policies 2
Policies Unused in Policies Q
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Click Inventory

Click Inventory overview

Click Configuration

Note all the detail on the page and the ability to click on links for further
inspection / configuration. Feel free to click on links and explore.

W=

Once you are done exploring Click Inventory -> Inventory overview -
>Configuration to return to this view.

Inventory Overview Capacity

Home Networking Security nventory Plan & Troubleshoot System

(1) «
N

INVE Y OVERVIEW

nfiguration Capacity @

nventory Overview

Services

Groups Limit Current Inventory Maximum Capacity

Context Profiles Groups 12 0.12% 10,000
Virtual Machines Hypervisor Hosts 3 0.29% 024
Containers vSphere Clusters 2 . 312% &4
Physical Servers

1. Click Inventory

2. Click Inventory overview
3. Click Capacity

4.

Note the current Inventory configuration and the maximum capacity, this is an
easy way to keep an eye on sizing in the environment.

System overview Configuration

Home Networking Security Inventory Plan & Troubleshoot

9' SYSTEM OVERVIEW

[ {7 System Overview ] Configuration Capacity  REFRESH

Configuration

| [ NSX Management Nodes ] [ Host Transport Nodes Edge Transport Nodes port Zones
D Appliances

[ Get Started 1
5 Fabric >
& Service Deployments

B Identity Firewall AD

1. Click System
2. Click System overview
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3. Click Configuration

4. Note the detail on the page and the ability to click on links for further inspection /
configuration. Feel free to click on links and explore.

Once you are done exploring Click System-> System overview ->Configuration to
return to this view.

System overview Capacity

Home Networking Security Inventory Plan & Troubl esl‘c‘?é".'/

«
g £y SYSTEN JERVIEW

) Svs ST N | I
% System Overview Configuration Capacity @

Configuration

i Appliances Limit Current Inventory Maximum Capacity

1 Get Started System-wide Edge Nodes 2 ] 0.62% 320

Fabric > Edge Clusters 1 . 0.62% 160

& Service Deployments

B Identity Firewall AD

Click System

Click System overview

Click Capacity

Note the current System configuration and the maximum capacity, this is an easy
way to keep an eye on sizing in the environment.

P wn =

Flowtracing

Flowtracing is the last tool we will look at in this module. This is a repeat of the tools
section in Module 5 - Distributed Firewall and tools. If you have already completed
Module 5 you can skip this section and end your lab. The flowtracing tool tests data
plane connectivity between two vms by injecting traffic.
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Verify Security policy

Home Metworking Inventory Flan & Troubleshoot System

g F=J DISTRIBUTED FREWALL (?)

7 Security Overview

East West Security o
N

AlLL RULES CATEGORY SPECIFIC RULES

ETHERMET (1) EMERGENCY (O
Distributed IDS
{ ADD POLICY
'_;I Metwork Introspection (E-W)
Mame > Son
Morth South Security Cy e Identity rules  (4) Applied To
) ’ J

B Gateway Firewall 3tier-app  (3) Applied To

E= URL Analysis

> phoenix app (3} Applied To
FJ Metwork Introspection (M-5) X

o Catchall rul.. (1) Applied To
S’
Endpoint Protection Default Lay... (1) Applied To

[{# Endpoint Protection Rules

Before we explore Traceflow lets verify our 3-tier app rules are set as expected and the
final rule in the DFW is set to deny.

Within the NSX Manager, click on Security

Click on Distributed Firewall

Click the arrow to expand the 3-tier-app security policy
Click the arrow to expand the Default Layer3 security policy

W=
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Verify DFW rules

&
v =1
Allow =
» ¥, pho=niz app (%) Applied To @ Success
¥ Catch el rules (1) Appled To @ Succe
@ Success

W Defaull Layer in Appled To D g K C E
Detault Layer3 2 DFW l Drop l

1. Make note of the web to app allow rule that permits TCP 8443 traffic from web
to app servers

Verify all three 3-tier app rules are enabled

Verify the final default rule is set to block

W N
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Traceflow

Metworking

@ Traceflow

Discover & Plan
=) Discover & Take Action

F+ Recommendations

Troubleshooting tools

R
Z IPFIX

E* Port Mirroring o
e
M Traceflow

& Consolidated Capacity

Source  RESET

Type Wirt

Wi Mame i

Traceflow traces the transport node-level path of a packet injected at a logical port.
Traceflow supports L2 and L3 and is supported across ESXi, KVM Edge (including NAT).
Using details provided by the user, a Traceflow packet will be created and inserted into
the source logical port. When this packet travel from source to destination, all the logical
network entities will report the observations. These observations are consolidated and
shown in Ul.

1. Click on Plan & Troubleshoot on the top bar
2. Click on Traceflow
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Select web-0l1la as the Source

SoUrce RESET

Type wirtual Machine o
I e

VM Mame Cele : D

phoenix-db-01 -

phoenix-web-01

phoenix-web-02 AN
| user-vm-01

web-02a

web-03a

web-04a

1. Click the drop down arrow next to VM name
2. Select web-01la

Select App 0l1la as the Destination

Destination reseT

Type Wirtual Machine

VM Name A ; D
core-A
db-01a

kB=master-0la

(N 1 ~a

1. Click the drop down arrow next to VM name
2. Select app-0Ola
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Set the Protocol and port

@ Traceflow

IP Address Traffic Type
IPva o Jnicast
S

Source Port @ Destination Port 8443

Source REsSET Destination
Type Virtual Machine Type
VM Mame web-01a & VM Name
al it { Virtual Interface
Virtual Interface Metwork adapter 1 )
IP Address *
IP Address * 172.16.10.1 )

MAC Address *
MAC Address * 00:50:56:9c:a503

o ADVAMCED SETTINGS
TRACE

Protocol Type

CP

CP Flags

RESET
virtual Machine

app-0la

Metwork adapter 1

1. Set the Protocol type to TCP
2. Set the Destination port to 8443
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Traceflow Allow Results

B 1ype: [Eva Lestnaton: apy JUN 26, 2020, 4'44:48 AM
@ Traceflow Traffic Type: Unicast IP: 172.16.2 _
Protocol Type: TCF 5 LA 5 dlie | EDIT | L

Tier-0-gateway-01
(]
LS-web LS-app
O & ] & ® @
T e
wab-Ola app-0ia | |
=iz e 1
~ Nt @ =/ e
(=
Ooservations Al 1 Delrverad Cironnes
Coumt " Trereation Transpart Mode AR Timestamp P Address At P a—
Count Type e
B sl £~1 Netwerk adapter | R
Received lﬁ-(':ﬂ neal =4 Distributed Frewa o 1008 39
Tenareed wail (Rule I 3049) 4:44:50.008 52
e oo B L=-web 04:44-50.008 5¢ Wisw
fwaraed .II:I! corp local ) Ls-weh (14445 e

Once the trace has started, NSX-T Traceflow will provide back a map along with
information that the packet took, from one end to another.

1. As you can see in the diagram, our packet was injected, forwarded, and
delivered as expected.
2. Note that the flow was allowed by the web to app DFW rule created earlier in

the module. (your rule ID may be different if you continued on in the previous
section)

3. Feel free to scroll down to view more details of the flow.
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Edit the trace

RETRACE OTF-A-:E

1. Click the edit button

Warning

Click Proceed to start a new traceflow reguest. Doing so would discard the

-
CAMCEL | PROCEED I

current trace results.

1. Click proceed

Change to port 22

P Address Traffic Type Protocol Type
By o Inicast TCR
‘3&_-"'
Source Port 0 stination Port TCP Flags 5
» L |
Source peseT Destination seseT
Type Virtual Machine Type Wirbusl Machine
WM Name web-0la = WM Mame apn-0nz
- VIFtual INBrTace  patwork adaoter
Virtual Interface Wetwork adapter 1 )
- IP Address 17216201
P Agdress * 17216101 ]
= MAC Address Q0505690 d 1=
MALC Address * (050 569ca5 b3

1. Change the destination port to 22
2. Click trace

HOL-2126-01-NET Page 254



HOL-2126-01-NET

Traceflow block results

Tier-O-gateway-01

LS-web LS-app
- 5
[ ]

web-0la app-0la

O (@ (@) O

Omc--.-mmro_ elivers 1 Dropped
Physical Hoph S Observation Type Transport Mode Component Timestamp P Address

Lount

. Dropped by Firewall Rule [ esx- 1 web-0la/web-0la vmx#8d528a95-b198-40b8-Seb2- e
- ID: 2 Ula.corploca T1305c82e0e3 05:52:33.320.055

1. Note that the flow was dropped this time by the default Drop firewall rule

This concludes the tools section of this module, feel free to view flows between different
vm's and ports within the environment.
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Module 7 Conclusion

Congratulations on completing Module 7.
Please proceed to any module below which interests you the most.

* Module 1 - Introduction to NSX (15 minutes) (Basic) In this module you will be
introduced to the NSX Data Center platform and its capabilities. You will also
explore the new NSX-T 3.0 features.

* Module 2 - Host and Edge Transport Node Preparation (30 minutes) (Advanced) In
this module, you will review the prepared components ready for NSX workloads.

* Module 3 - Logical Switching (15 minutes) (Advanced) In this module, you will
review the NSX lab fabric, configure Logical Switches, and attach them to virtual
machines. You will be introduced to the use of the GENEVE protocol for overlay
networking.

* Module 4 - Logical Routing (30 minutes) (Advanced) In this module you will learn
how to configure Logical Routing in NSX for North-South and East-West traffic,
configure High Availability (HA), and configure Equal Cost Multipathing (ECMP).

* Module 5 - Distributed Firewall and Tools (30 minutes) (Advanced) In this module
we will demonstrate how the distributed firewall (DFW) and operational tools
within NSX function and are configured.

* Module 6 -NSX Services (15 minutes) (Intermediate) In this module you will
explore NSX service as VPN, Load balancing and DHCP / IPAM.

Test Your Skills!

@ VMWARE ODYSSEY™
W by HANDS-ON LABS

Now that you’'ve completed this lab, try testing your skills with VMware Odyssey, our
newest Hands-on Labs gamification program. We have taken Hands-on Labs to the next
level by adding gamification elements to the labs you know and love. Experience the
fully automated VMware Odyssey as you race against the clock to complete tasks and
reach the highest ranking on the leaderboard. Try the Network Security Odyssey lab.
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How to End Lab

* HELF | PRIVACYY MYPROFILE | LOGOUT @

. =2 o

TIME REMAINIMNG: 01:28:17 EXTEND

To end your lab click on the END button.
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Conclusion

Thank you for participating in the VMware Hands-on Labs. Be sure to visit

http://hol.vmware.com/ to continue your lab experience online.
Lab SKU: HOL-2126-01-NET

Version: 20200929-013628
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