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Dell EMC SmartFabric OS10 software
virtualization

Dell EMC SmartFabric OS10 combines the best of Linux, open computing, and networking to advance open networking disaggregation.
0810 is a transformational software platform which provides networking hardware abstraction through a common set of APIs.

You can enable consistency across compute and network resources for your system operator (sysops) groups that require server-like
manageability, and leverage your existing network configuration.

You can simulate OS10 devices using OS10 VM appliances. The OS10 VM appliances run the same software deployed on OS10-enabled
hardware devices, except for the hardware abstraction layer. The OS10 VM hardware abstraction layer simulates hardware devices in a
VM environment.

All CLI commands and RESTCONF and SNMP interfaces are available in the OS10 simulation environment. You can build sandbox
environments to learn open networking concepts, and prototype network operations and scripts risk-free.

GNS3

GNS3 is an environment that allows simulation of networking equipment in realistic scenarios. It can be used to emulate, configure, test,
and troubleshoot networks in a simulated environment. GNS3 allows you to run a small network topology consisting of only a few devices
on your Windows 10 laptop, or larger network topologies on VMware ESXi hypervisor or VMware Workstation server.

You can use the GNS3 simulator to create a virtual environment to emulate various networks. See GNS3 online documentation and
Getting started with GNS3 for complete information.

GNS3 can be used to run OS10 simulator VMs. Its most significant and useful features for OS10 include:

GNS3 client (GUI)—Supports creation and visualization of complex network connections
GNS3 server—Component that controls OS10 VM execution (natively supports VMware Workstation or ESXi hypervisors)
GNS3 client and server separation—Client and server can be run on different machines or operating systems

Windows 10 laptop or desktop

‘Windows GNS3 Client 4 Internal network —————# GNS3 VM Server

VMuware Workstation Hypervisor

Laptop VMware Workstation Setup

Windows 10 laptop or deskiop Linux Server

‘Windows GNS3 Client
VMware Workstation Hypervisor
Linux Server Setup
Windows 10 laptop or desktop VMware ESXi Server
‘Windows GNS3 Client 4 External network —— GNS3 VM Server

VMware ESXi Hypervisor

VMware ESXi Server Setup
0810 simulation features

All OS10 CLI commands and north-bound interfaces (RESTCONF, SNMP) are available including:
System management (SSH, AAA, DHCP, and so on)
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Management port

L3 data plane and control plane (using Linux functionality)

Partial support for L2 data plane and control plane (using Linux functionality):

LACP
VLAN
LLDP
VLT

0810 feature limitations

No ACL or QoS support (NPU is not available)—ACL and QoS CLI commands are available (but have no effect on traffic)
Limited L2 functionality (NPU is not available on simulator)—No spanning-tree control plane functionality

No breakout mode for simulated ports
Defaults to S5248F-ON hardware platform simulation

Supported VM platforms

Table 1. Supported OS10 platform types

Serial No. Supported OS10 platform type

1

D o N NN

S6010-ON
S4128F-ON
S5212F-ON
S55224F-ON
S55248F-ON
S6000-ON

Requirements

Workstation or laptop with 16 GB RAM or larger recommended

64-bit x86 CPU with 2 GHz or faster core speed (dual-core or larger recommended)

SDD with 64 GB available space

Virtualization environment—You can use either Windows, Linux, or VMware ESXi as a host system for the GNS3 Server VM

environment

VMware ESXi server recommended for large network simulation

0S10 GNS3 appliance

How to start

NO oS OoN S

Download the GNS3 Server VM, then import the VMware ESXi GNS3 Server VM to act as the GNS3 server.

Import the GNS3 server OVA, then enable nested virtualization.
Boot the GNS3 Server VM.

Install the GNS3 client software on your Windows 10 laptop to act as the GNS3 client, then connect to a remote server.

Import the OS10 GNS3 appliance.
Create nodes (0S10 VM devices) and links for your network.
Start the OS10 VM devices.
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Setup GNS3 server

You must first install the GNS3 Server VM to act as the simulated network server. The GNS3 client visualizes the configuration while the
GNS3 server controls and runs the OS10 VMs.

How to start

1.

2.

3.
4.

Verify you have met all network requirements.

Download the GNS3 Server VM, then import either VMware ESXi GNS3 Server VM or VMware Workstation to act as the GNS3
server.

Import the GNS3 Server OVA, then enable nested virtualization.
Boot the GNS3 Server VM.

Prerequisites

1.

2.

ESXi GNS3 Server VM—Download the latest version from Github (always download the latest stable version)

ESXi GNS3 server image is called GNS3.VM.VMware .ESXI<major release number>.<minor release
number>.<version>.zip (for example, GNS3.VM.VMware .ESXI.2.1.8.zip)

ESXi Server, version 6.0 or above (version 6.5 or above preferred)
ESXi Client—Either Windows or Linux, or compatible browser

NOTE: GNS3 client and server versions must match. These steps outline how to use VMware ESXi. You can also use the
VMware Workstation GNS3 VM following similar steps.

Go to GNS3 and download the GNS3 VM software.

DOWNLOAD GNS3 VM

Leamn more about the GHS3 VM

GMS3 is B Free and Opan Source soffwars undar GPL v3 hoensing

Import the GNS3 VM. Extract the GNS3 VM file, then import the ESXi GNS3 Server VM (see video on importing an OVA file). Ensure
that Nested Virtualization is enabled after importing the GNS3 Server OVA.
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https://github.com/GNS3/gns3-gui/releases
https://www.gns3.com/software/download
https://www.youtube.com/watch?v=m7Nb3e_OMR8

.| Edit settings - GNS3 VM (ESXi 5.1 virtual machine)
Virtual Hardware | VM Options

2 Add hard disk Nl Add network adapter E Add other device

+ @ cru 4\ 2 v|@
Cores per Sockel i v | Sockets: 12
CPU Hot Plug ¥ Enable CPU Hot Add
Reservation v 4 v
Limit v v
Shares SR v v
Hardware virtualization ¥ Expose hardware assisted virtualization 1o the guest 0S )
Performance counters ¥ Enable virtualized CPU performance counters
Scheduling Affinity Hyperthreading Status: Active

Available CPUs: 48 (Logical CPUs)
CPUMMU Virtualization

Automatic b (7]

Save Cancel

a

3. Boot the VM, and configure networking. You need at least one network interface controller with connectivity. Configure the IP
address of eth0.

2.2.5

Information Display VA information
e GNS3
Higrate data to another GNS3 UM
Open a console
Conf igure authentication
Change keyboard layout
Edit server configuration (advanced users ONLY)

Check internet conmection

Shrink the UM disk

Select the GNS3 version

Restore the UM (if you have trouble for upgrade)
Reboot the UM

Shutdown the UM

LCance >

You must use the IP address when configuring the GNS3 client on your laptop. The IP address is shown at boot time, and by selecting
the Information - Display VM information option.
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GNS3 version: Z.2.5
UH version: ©.10.14
KUM support available: True

To log in using SSH:
ssh gns30100.104.100.199
Password: gns3

Images and projects are located in soptsgns3
Release channel: 2.2

4. On the GNS3 server (GNS3 Server VM appliance), use the password that you have configured in the gns3_server. conf file to

connect the client to the server. The gns3_server. conf file can be found in /home/.config/GNS3 (your installation may differ).
gns3_server.conf example

[Server]

port = 3080

ﬁéér = admin

auth = True
password = admin

5. Restart the GNS3 server for any changes to take effect.

8
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6 Preferences ? %

General Server preferences
Server

GNS3 VM Main server

Packet capture
~ Built-in Enable local server

Remote servers

Ethernet hubs Remote main server
Ethernet switches
Cloud nodes Host: |10.10.10.100
- VPCS
VPCS nodes
~ Dynamips :
10S routers User: |admin
~ 10S on UNIX
IOU Devices
~ QEMU
Qemu VMs
~ VirtualBox
VirtualBox VMs
* VMware
VMware VMs
~ Docker
Docker containers

Port: | 3080 TCP (=]
Auth: v

Password: [l....

| Restore defaults |

oK ] | Cancel Apply |

It may take a few seconds to connect to the GNS3 server.
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Setup GNSJ3 client

Now that you have set up the GNS3 Server VM to act as your server, you are ready to set up the client side of your network to simulate
0OS10 devices.

Once you install the GNS3 client on your Windows laptop, you can then connect to the remote GNS3 server. The GNS3 client and server
must have the same version.

Install GNS3 client on Windows
@ | NOTE: Bare metal GNS3 server functionality on Windows is not supported for OS10 simulation.

1. Go to GNS3 and download the Windows software. The most current software downloads, for example. GNS3-2.1.8-all-in-
one.exe). GNS3 is open source free software, but you must create an account to download the software.

If you do not have an account, register to create an account. If you do have an account, click Login and enter your username and
password, then click Login and continue. If you prefer to download GNS3 without creating an account, you can download the software
from GNS3 GitHub.

DOWMNLOAD GNS3

Sedect the installer for your favourite OF

o oplirmil par

GNS3 B e Fres and Open Soofos soltwars under GPL ¥3 Roensing

2. Click Run to start the installer, then click Next.

& GHS3 218 Setup — E

Welcome to GNS3 2.1.8 Selup

Setup will gude you Syough e retalabon of GNS3 2,18,

It recommended that you dose Bl other apohiations
before startng Sefup. This will make it posshbie fo updabe
relevant sysbem fles withaut having bo reboal your
Comgber.

Chick Mext o contirue.

3. Click | Agree, then Next to add the shortcut.
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4. Select GNS3 and TightVNC Viewer, then click Next. You can experiment with Wireshark and WinPCAP for packet capturing on

inter-VM links.
& CHE3 218 Sebup - »
hooss Components
Chiose which feabures of GHE3 2. 1.3 you wont 1o install.
Chedk the components you want o nstall srd unchedk the components you don't wanl to
insiall. Chok Mext 8o conbinges.
Select components to stk | [ERE] =11 [ Destriticn
[Flwwecar 4.0.3
[} Wreshark 2.4.6
] ownamips 0. 2. 17
[Joeu 240 80.11.0
Owes o1
L Cpudemit
Space requred: 1315 M8 EFTI,M“_E:'#LI: -
| g ¥
« Back Cancel
5. Select an installation folder, then click Install.
& GHS3 218 Setup — Ee
Choosn install Location
Chooss the folder in whch bo install 53 2. 1.9,
Setup vl netal GHES 218 in the following folder, To retal in & differemt folder, dck Browse
ard select another Foider . Chck Insiall o start the insiallation.
Cesmnaton Folder
- WPrcogr e Files s 1] [
Enace requred: 1315 M
Space wenlable: 3.6 GB
<soc o

6. Click Next to complete installation, then click Finish.

3
Completing GNS3 2.1.8 Setup

GNE 2 1.8 has been mstaled on your computer.
Chek Frrish to chose Setug.

] Searn ahes3

< Back Firushy e

The Thank You for Installing GNS3! message appears. You can browse documentation, GNS3 Academy network training

content, or explore the Marketplace.

Start and configure the GNS3 client

Prerequisite: IP address of a started GNS3 server (a GNS3 server executed as a VM).

Setup GNS3 client
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1. Click Start > GNS3 in the Windows Start Menu.

Configure the GNS3 client to use a remote server rather than a local server; the GNS3 server executed as a guest operating system in
either ESXi or VMware Workstation.

2. Select Remote Server when the GNS3 client starts for the first time. If the client has already started, select Edit > Preferences >

Server.
P - o X
- s e
O BRAAB
Topology Summary E®
® Node _ Console
g Fleoes eate 8 project Servers Summary EX
RAM 15.9%
e
)i Console EX®
£ 1 warning
3. Disable the local server, configure the GNS3 server IP address (for example, 10.10.10.100, TCP port is 3080), then enable

authentication.

4. On the GNS3 server (GNS3 server VM appliance), use the password that you have configured in the gns3_server.conf file to

connect the client to the server.

gns3_server.conf example

[Server]

port = 3080

user admin
auth = True
password = admin

B. Restart the GNS3 server for any changes to take effect.
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7.
8.

@ Ppreferences ? X

General Server preferences
Server

GNS3 VM Main server

Packet capture
~ Built-in Enable local server

Remote servers

Ethernet hubs Remote main server
Ethernet switches
Cloud nodes Host: | 10.10.10.100 |
v VPCS Port: | 3080 TCP B
VPCS nodes ' T
~ Dynamips Al L . :
10S routers User: |admin |
~ 10S on UNIX
IOU Devices
~ QEMU
Qemu VMs
~ VirtualBox
VirtualBox VMs
* VMware
VMware VMs
~ Docker
Docker containers

Password: [l.... J

| Restore defaults |

OK ] | Cancel Apply |

It may take a few seconds to connect to the GNS3 server.
Create a project. Select File > New blank project or File > Open project.

€ Project ? 3

New project | Projects library

New project

Nome:  |GNs3-0s10]

Location: | C:\Users\tep\GNS3\projects\GNS3-0510 Browse...

Open project

Open a project from disk | | Recent projects...

Settings | ' oK Cancel

Import the GNS3 OS10 appliance (see Import OS10 appliance).
Create nodes (OS10 devices) and links (see Using the GNS3 client and GNS3 online documentation).

Setup GNS3 client
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Start GNS3 client

The process of using the GNS3 client is straight-forward. Here are the steps:
@ | NOTE: When an 0S10 VM starts for the first-time, the boot time is longer. ONIE installs the OS10 image.

1. Start the GNS3 client.
2. Import the OS10 ONIE appliance.
3. Createa VM.

Start GNS3 client
You have two choices:

Ubuntu: Type gns3 on the command line
Windows: Start > GNS3

Import the OS10 ONIE appliance
See Import and run OS10 appliance for complete information.
Create a VM

-
. mys ) . . . .
1. Click the icon to display all simulated devices (appliance templates).

GNS3 menus

Double-click the VM name, then enter the new name in the Change hostname dialog.

NAT MNode B Console
v 5 DellEMCOS1010.4.16-2 teinet 10,104
» & NaT not suppo
r & naT-1 not suppo
r & naT-2 not suppo
» ﬁ 0510-1 peiret 10,101
» ﬁ 0510-2 peirgt 10,101
mgmt 1171
6 Change hostname 7 *
ey e i Hostname:
| DelEMC0O51010.4.1E-2 L
|os10-2 | | o
oK Cancel

VM instance menus

Right-click a VM in the main topology view to open the drop-down menu.
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MAT-1

mgmt 1/1/1

+ Configure
DellEMC-0510 ¥ Change hostname

«~ Change symbol
Duplicate

& Show in file manager

@ Console

@ Custom console

= Start

11 Suspend

W Stop

< Reload

@ Command line

£5 Raise one layer

€= Lower one layer

E— . oot

Start a VM—Click Start.

Select the Console menu item to open a device console (if the VM is started).
Open the Configure menu item to configure a device.

Create links between VMs with the

S

icon—The symbol changes to

&

when the link creation is active. Click a VM, select the port to connect to, drag the link to another VM, then repeat the operation.
Unconnected ports are marked with a red rectangle (for example, eth 1/1/3). mgmt 1/1/1 corresponds to the Management

interface.

mgmt 1/1/1

& mgmt 1/1/1
W eth 1/1/1
& eth 1/1/2
W eth 1/1/2
W eth 1/1/4
W eth 1/1/5
& eth 1/1/6

0510-2

Interface label view

Select View > Show/Hide interface labels to view interface labels.

Start GNS3 client 15



@ GNS3-0510 - GNS3

File  Edit Control Node Annotate Tools Help

h u Fullscreen Ctrl+F

@ Zaomin Ctri++

| & Zaom out Ctrl+-
@ ] Zoom reset Ctrl+0

Fit in view

- | Show layers
- | Snap to grid

Show the grid

g l Reset interface labels
&5 Lock or unlock all items

You can drag interface labels and node labels to respective positions on the topology view.

@ 0510-Test - GNS3

File Edt Mew Control  MNode Annctate Jooks Help

= OF> > HC Fmilllo-aam@

AN drviens a®
® nstaled 5 A aiabie sppiance -
MAT-1
| B e i =
*- | M o
& Dell EMC 0510 104,10
| @& oo 0o e

| P Ethernet hub

Qg =]

0510-1

Topology summary view

Select View > Docks > Topology summary. The Topology summary shows active and inactive nodes and their console connections.

FElIo-Qam

Z 2
MNAT-1 - oge onsole
NAT-2 + @ NAT-1 nst supported
» G} NAT-2 ot supported
1] g 0S510-1 telnet 10.10.10.102:5001
» w 0510-2 telnet 10.10.10.102:5003
natl) nat0
mgmt 1/1/1 mgmt 1/1/1
eth 1/1/1 eth 1/1/1
0510-1 a510-2
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Import OS10 appliance

You are now ready to import an OS10 appliance into your simulated network.
1. Unpack the .zip file. The contents of the zip file include the .gns3a and platform.vmdk files for each of the supported VM platforms.

Dell-EMC-0S10-S4112F-10.5.1.0.gns3a—Dell EMC OS10 GNS3 appliance
0S10-Installer-10.5.1.0.vmdk—Virtual disk that stores the OS10 installer binary
0S10-Disk-1.0.0.vmdk—Virtual disk where ONIE installs OS10

List of files in .zip file

Dell-EMC-0S10-S6010-10.5.1.0.gns3a
0810-platform-S6010-10.5.1.0.vmdk
Dell-EMC-0810-S4128F-10.5.1.0.gns3a
0S10-platform-S4128F-10.5.1.0.vmdk
Dell-EMC-0810-S5212F-10.5.1.0.gns3a
0810-platform-S5212F-10.5.1.0.vmdk
Dell-EMC-0810-S5224F-10.5.1.0.gns3a
0S10-platform-S5224F-10.5.1.0.vmdk
Dell-EMC-0S10-S5248F-10.5.1.0.gns3a
0810-platform-S5248F-10.5.1.0.vmdk
Dell-EMC-0S810-S6000-10.5.1.0.gns3a
0S10-platform-S6000-10.5.1.0.vmdk
0S10-Disk-1.0.0.vmdk
0810-Installer-10.5.1.0.vmdk

Select an appropriate platform.gns3a file to install the corresponding platform type VM.
Run a .zip extraction tool (such as WinZip) if you are using Windows, or run this command if you are using Linux:
unzip 0S10 Virtualization 10.4.1.0V.zip

2. Select File > Import Appliance.

& 0510 - GNS3
[Eie]ecn view controi Node Amnotste Toois elp

&= OE>-»>» NC

=

® Instalied & Awadable ppphaes *
=3 I
halll
=
3. Select Dell-EMC-0S10-S5248F-10.5.1.0.gns3a to install the S5248F-ON platform, then click Next.
4. Select Install the appliance on the main server, then click Next.

Cloud
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@ Install Dell EMC 0S10 appliance ? X

Server =
Please choose a server type to install the appliance. The grayed out server types are not supported or configured. a

Server type
Install the appliance on a remote server
Install the appliance on the GNS3 VM (recommended)

(®) Install the appliance on the main server

Appliance info | | Next > | Cancel

5. Import OS10-Disk-1.1.0.vmdk, OS10-platform-S5248F-10.5.1.0.vmdk, and OS10-Installer-10.5.1.0.vmdk (if GNS3 does not automatically
detect them), then click Next.

6. Create a VM and drag the appliance to the project frame.

Routers

W) Dell EMC OS10

“F< pell EMC 0510 56010-10.5.1.0

Del[EMCOS10S6010-10.5.1.0-1 DellEMC0$1056010-10.5.1.0-2

7. Connect the VM to a NAT device for network connectivity (see GNS3 online documentation for more information).

8. Start the VM. On first reboot, the VM starts an ONIE image and automatically installs the OS10 image using a standard OS10 installer
(same as on hardware).

2P DelIOS10104,1E-2 - (] X ‘
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The installation process may take a couple of minutes, depending on the speed of your laptop or server. OS10 prompts when
installation completes. The VM starts OS10 directly at subsequent reboots.

I 2B De10S10104.1E-2 - o X
1

See the Dell EMC SmartFabric OS10 User Guide for complete information about using OS10. The OS10 VM CLI is the same as for
0OS10 CLI on hardware devices.

Import OS10 appliance

19



FAQs

How many OS10 VMs can | run in a GNS3 environment?
It depends but the rule of thumb is [GNS3 server VM memory size in gcow?2 - 2GB] / 2 GB per OS10 VM.
How do | convert from a virtual disk image format to another?

On Linux, you can use gemu-img convert. For example:
gemu-img convert -0 vmdk Ubuntu.gcow2 Ubuntu.vmdk

This command converts VHD disk image to a VMDK image. Refer to the gemu-1ng man page and online documentation for more
information.
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