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Improove your competency with 
MikroTik and Network Emulators
A "fast track" presentation about setting up your personal lab 
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• Marco Boschini

• MikroTik Trainer

• Founder Corsi MikroTik

About me
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I live in Desenzano, at Garda Lake, Italy.

About me
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Agenda

• What is an Network Emulator

• A complete Open Source (and free) solution 

• How GNS3 works?

• Usage cases study with MikroTik and GNS3

• Install GNS3 on your personal computer with VirtualBox

• Export and import project

• Tools (Console & Wireshark)
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Speech Objectives

• Know how GNS3 works

• Will be able to setting up GNS3 with MikroTik CHR instances

• Will be able to run a network lab

• Will be able to export their labs

• Will be able to import labs from other users

• Will be able to test configuration e new RouterOS releases

• Will be able to studying and improove their network skills everywhere!
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At school I studied electronics and 
telecommunications. 

From 2009 I work in a Home & Building 
Automation Systems.

I automatize lighting, shutters, HVAC 
thermoregolation, security systems, 
TVCC and many more.

Background
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All of these systems are going to be 
connected by IP network.

Now these systems (e.g. IoT) requires 
Network Security and new competency 
about troubleshooting.

Background

Copyright: KNX Association
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Why am I here?

In 2017 a Cisco technician assigned to 
my Webserver an IP address.

192.168.10.223/24

WHAT?

What does «/24» mean?
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Why I am here

When I asked them «What does /24 mean?» 
they laughed and told me:

«It is a subnet mask and it simply means

255.255.255.0»

At that precise moment I realized

that I had to study networks and routers.
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The booster

In 2018 a gynecologist told me: «there are 
two!»

It’s a beautiful news but I realized that in 
future, for a certain period of my life, I 
wouldn’t be able to travel for technical 
assistance.

It’s OK.

I wondered «What can i do?» 

Can VPNs help me? YES!

And I started using (and studying) MikroTik.
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Where did I start from

MikroTik has a very powerful training 
program.

The devices are very accessible to all 
kinds of budget, 

and are very important for granting 
access for everyone.

There is so much information around 
the internet, 

Books, YouTube, MUM presentation.
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Where did I start from

Furthermore,

the functions you learn 
on a budget device 

are the same as you find 
on a high-end device.

It’s fantastic!
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The booster (part 2)

In January 2021, the manufacturer that I 
used for Home and Building automation
told me that they shut down their
factory and closed.

I lost 90% of my business.

It was difficult a moment in my life.

But I wondered «What can I do?»
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Restart

And most important:

«What can I do with what I have?» 

I already had experience with MikroTik, so

I decided to start my career as a 
MikroTik Certified Consultant.
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Helping people

I decided that I would do something so 
that other technicians similar to me 
wouldn’t go through that same 
experience.

For a technician outside the world of 
telecommunications (e.g. an electrician) 
it is not easy to acquire network skills.
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Telegram Channel

In February 2021 I opened a telegram 
channel and started responding with 
voice messages to the questions I was 
asked from students and other 
technicians.

I recorded more than 600 vocal 
messages or videos.

One by day, every day. 

(for free)
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Video

https://youtube.com/corsimikrotik

From 2024 January 1st I started 
making videos on my YouTube 
Cannel.

https://youtube.com/corsimikrotik
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Results

• This journey taught me 
that certain results 
are not achieved in a day. 

• It takes time.
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Network Emulators

• Nothing of this can not be 
done without network 
emulators.

• For me.

• For my students.
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Simple Lab

https://www.youtube.com/watch?v=s8vFFX7WWhA&t=15s&ab_channel=CorsiMikroTik

https://www.youtube.com/watch?v=s8vFFX7WWhA&t=15s&ab_channel=CorsiMikroTik
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Dynamic Routing OSPF

https://www.youtube.com/watch?v=Jm9oAQXO6MQ&t=178s&ab_channel=CorsiMikroTik

https://www.youtube.com/watch?v=Jm9oAQXO6MQ&t=178s&ab_channel=CorsiMikroTik
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VLAN (on the train)

https://www.youtube.com/watch?v=dErNP-oalWk&t=359s&ab_channel=CorsiMikroTik

https://www.youtube.com/watch?v=dErNP-oalWk&t=359s&ab_channel=CorsiMikroTik
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VLAN (on the airplane)

https://www.youtube.com/watch?v=wpyeCr3PP48&ab_channel=MarcoBoschini

https://www.youtube.com/watch?v=wpyeCr3PP48&ab_channel=MarcoBoschini
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DHCP deep with Wireshark

https://www.youtube.com/watch?v=mHfXoGZvQnE&t=2s&ab_channel=CorsiMikroTik

https://www.youtube.com/watch?v=mHfXoGZvQnE&t=2s&ab_channel=CorsiMikroTik
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MikroTik + FlashStart CloudBox



26
MikroTik Professionals Conference – Praha 2024

Marco Boschini

Have you got a PC?

Today I will speaking about how to 
create your personal lab 
on a PC with GNS3.
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Why GNS3 and not EVE-NG?

EVE-NG and GNS3 is «only» a tool.

The main goal is YOUR SKILL, not the tool.

Don’t waste your time.



28
MikroTik Professionals Conference – Praha 2024

Marco Boschini

Why GNS3 and not EVE-NG?

Community edition:

- free, but with some limitations

- only one lab at time

- to connect/disconnect links
you must shutdown the router

- you can not simulate link trouble

GNS3 2.2.45:

- free, no limitations

- multiple lab at time

- you can connect/disconnect links 
without shutdown the router

- you can simulate link trouble
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Why GNS3 and not EVE-NG?

Community edition:

- no wireshark integrated

- no docker support

- no cluster support

GNS3 2.2.45:

- wireshark integrated

- docker supported

- cluster supported
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Why GNS3 and not EVE-NG?

Community edition:

- web login with user and password
max 2 account

GNS3 2.2.45:

- web login with only 1 account

- starting from version 3.0.0
login with multiple account and groups
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Why GNS3 and not EVE-NG?

Community edition:

- QEMU virtualization

- connecting the VM with «linux bridge»

GNS3 2.2.45:

- QEMU virtualization

- connecting the VM with uBridge
(UDP Tunnels)
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GNS3 VM – Ready to use solution

• GNS3 VM run as virtual machine

• It's "ready to use"

• Just download, import on hypervisor 
and run.

• We need an hypervisor!
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Hypervisor Type

• There are 2 main types of hypervisor

• Type 1 (bare-metal)

• Type 2 (hosted)
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Hypervisor Type 1

• Type 1 hypervisors run directly on the 
hardware without the need for a host 
operating system.

• They have direct access to the 
underlying hardware resources

• Providing better performance and 
efficiency

• Examples: VMWare ESXi, Micorsoft
Hyper-V, KVM (Proxmox)
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Hypervisor Type 2

• Type 2 hypervisors run on top of a 
host operating system.

• They leverage the host OS to access 
hardware resources and manage VMs

• Often used for development, testing, 
desktop virtualization

• Example: VMWare Workstation, 
Oracle VirtualBox, Parallels, Microsoft 
Hyper-V (installed on a Windows 
Desktop)
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VirtualBox

• I use VirtualBox as Hypervisor.

• Hypervisor Type 2

• Open Source

• License GNU General Public License, version2. 

• Available almost on all platform (Windows, Linux, MacOS Intel)

• No support on MacOS with Apple Silicon (M1/M2 CPU) for now (sorry).
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Hardware

• If you don’t have a PC a solution is:

• use a small computer like HP EliteDesk, 
Dell OptiPlex, Lenovo ThinkCentre MiniPC
Tiny.

• For my homelab I use an HP EliteDesk 800 
G2 i5-6500 with 8GB Ram, Windows 10.

• Purchased refurbished for less than 200 
euros. 
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How to check if my PC support the virtualization? 
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If not?

• Go to BIOS the settings
and set VT-x = ENABLED
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GNS3 works on a web browser (or with a GUI)

• You can configure and use GNS3 via 
web browser.

• To start you don’t need to install the 
GUI.

• To import image (MikroTik CHR) you
don’t need to open SSH.
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• You can obtain the GNS3-VM in 
several ways.

• You can download it via GNS3 
website (registration request).

• https://gns3.com/software/download-
vm

How to get GNS3 VM

https://gns3.com/software/download-vm
https://gns3.com/software/download-vm
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How to get GNS3 VM

• The second option is to browse to the 
GNS3 release page on github.

• https://github.com/GNS3/gns3-
gui/releases

• Download the VirtualBox Version

https://github.com/GNS3/gns3-gui/releases
https://github.com/GNS3/gns3-gui/releases
https://github.com/GNS3/gns3-gui/releases
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Download:

https://www.virtualbox.org/wiki/Downloads

My download link

https://download.virtualbox.org/virtualbox/
7.0.10/VirtualBox-7.0.10-158379-Win.exe

SHA256:
62545b8eb17ddf27d5954ac5f8904814e12c5790d73daf545ef60bd97f4f2e12

VirtualBox

https://www.virtualbox.org/wiki/Downloads
https://download.virtualbox.org/virtualbox/7.0.10/VirtualBox-7.0.10-158379-Win.exe
https://download.virtualbox.org/virtualbox/7.0.10/VirtualBox-7.0.10-158379-Win.exe
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If the libraries are not present on your PC

Visual C++ Redistributable you need to 
install them.

You can download here:

https://learn.microsoft.com/en-us/cpp/windows/latest-
supported-vc-redist?view=msvc-170#visual-studio-
2015-2017-2019-and-2022

Direct link:

https://aka.ms/vs/17/release/vc_redist.x64.exe

Visual C++

https://learn.microsoft.com/en-us/cpp/windows/latest-supported-vc-redist?view=msvc-170#visual-studio-2015-2017-2019-and-2022
https://learn.microsoft.com/en-us/cpp/windows/latest-supported-vc-redist?view=msvc-170#visual-studio-2015-2017-2019-and-2022
https://learn.microsoft.com/en-us/cpp/windows/latest-supported-vc-redist?view=msvc-170#visual-studio-2015-2017-2019-and-2022
https://aka.ms/vs/17/release/vc_redist.x64.exe
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Run the setup file you downloaded.

You can find it in the Downloads folder of 
your browser.

Press Next.

1

Setup VirtualBox
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Don’t change anything and press Next.

1

Setup VirtualBox
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Setup the virtual network interfaces

Select Yes.

1

Setup VirtualBox
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Install the depenency

Select Yes.

1

Setup VirtualBox
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Go forward with the setup. 

Press Install.

1

Setup VirtualBox
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Setup is completed!

Press end to start VirtualBox.

1

Setup VirtualBox
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Configure VirtualBox
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Configure VirtualBox
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Network Interface

• GNS3 installed on VirtualBox require 2 network interfaces

• One to manage
(Web interface / GUI / WinBox)

• One to NAT for the lab 
(es. to give internet access to the router)
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Network Interface

PC

VirtualBox

GNS3 VM

VirtualBox

Host Only Adapter

(like a switch)

NAT

(like a router)

(QEMU)

MikroTik CHR

ethernet

(QEMU)

MikroTik CHR

(QEMU)

MikroTik CHR

internet

WinBox
GNS3 GUI Internet access



55
MikroTik Professionals Conference – Praha 2024

Marco Boschini

Configure VirtualBox
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Configure VirtualBox
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Host-Only is a virtual interface and works 
like a switch.

It’s a local connection only between
your PC and the VM.

VMs are connected at layer2 with your
PC.

Host Only

PC
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You MUST use this interface to connect
with 
WinBox to the router inside the lab 

(also via MAC address or RoMON).

Host Only
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You MUST use this interface
to connect with GNS3 web browser 
or GUI.

Host Only
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NAT

• It works like a Router (masquerade)

• If you need internet access to your
lab, you have to use this interface.

• It’s not possible using this interface
to have access to the lab via winbox.

Ping 8.8.8.8
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Import GNS3 VM

• Extract the .zip file
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Import GNS3 VM

• Double click on the .ova file
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Import GNS3 VM
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Set the parameter
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Run GNS3 VM

• Start GNS3 VM

• Check the IP address assigned from VirtualBox DHCP Server 

• Open a Web browser
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GNS3 is ready!

Free your

Mouse/keyboard!
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Login to GNS3 web page
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Download the MikroTik CHR image (raw)



69
MikroTik Professionals Conference – Praha 2024

Marco Boschini

Extract MikroTik CHR image (raw)
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Create a new QEMU instance
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Create a new QEMU instance
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Create a new QEMU instance
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Create a new QEMU instance
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Create a new QEMU instance



75
MikroTik Professionals Conference – Praha 2024

Marco Boschini

Create a new QEMU instance

IMPORTANT:

Select /usr/bin/qemu-system-x86_64

(without «-spice»)
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Create a new QEMU instance
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Create a new QEMU instance
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Create a new QEMU instance

?
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Create a new QEMU instance
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Create a new QEMU instance
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Import MikroTik CHR
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Import MikroTik CHR
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Import MikroTik CHR
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General settings
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Choose symbol
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Network - name format: eth{port1}
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Import MikroTik CHR

-machine accel=tcg
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Nested Virtualization

• VirtualBox support Nested Virtualization only for the host (GNS3 VM)

• The VM inside GNS3 (run with QEMU) can not use the Virtualization itself.

• This means that MikroTik CHR need to be set with software emulation and not
KVM hardware emulations.

• It’s not a problem for a small labs 
(in my PC I run a lab with 18 router without problem).

• add this parameter in the QEMU template option: -machine accel=tcg
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Finish!
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Back Home
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First lab: MTPC
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Add object
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Add link
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Add note
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Grid and snap



96
MikroTik Professionals Conference – Praha 2024

Marco Boschini

Add object
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Add links
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Enable show grid and snap to grid
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Add links
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Start the router
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Open the Web console
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It works!
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WinBox
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It works!
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Keep planting your seeds, 
because you will never know 
which ones will grow. 

Maybe, everyone will do it. 

- Albert Einstein
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The day you plant the seed
is not the day you eat the fruit.

It takes time. 

Don’t quit. Keep Going.
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Thankyou

Marco Boschini

marco@corsimikrotik.it

mailto:marco@corsimikrotik.it
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