Instructions of Installing Linux - ROOT on
Windows Systems

Created by Xenophon Karyophyllis, Physics Department of Kapodistrian University of
Athens Greece (karyophyllisxen@gmail.com)

For those using Windows, the simplest process is to install Linux
through a Virtual Machine.

What we need:

1. VirtualBox (This is what creates the Virtual Machine)
2. A Linux operating system image that we will install on our Virtual
Machine.

What are the steps we will follow:

1. VirtualBox - Download - Install

2. Ubuntu iso (Image) - Download - Install
3. Create Ubuntu VM with VirtualBox

4. Install Linux

5. Update Linux

6. Install ROOT prerequisites

7. Install ROOT

8. Use ROOT

1. VirtualBox - Download - Install

1. Go to the VirtualBox page https://www.virtualbox.org/wiki/
Downloads, click on the Windows hosts link, and download the
installer. Install it on your computer.


https://www.virtualbox.org/wiki/Downloads
https://www.virtualbox.org/wiki/Downloads
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Download VirtualBox -

About
Here you will find links to VirtualBox binaries and its source code.
Screenshots
Downloads VirtualBox binaries
Documentation By downloading, you agree to the terms and conditions of the respective license.
End-user docs If you're looking for the latest VirtualBox 6.1 packages, see VirtualBox 6.1 builds. Version 6.1 will

remain supported until December 2023.
Technical docs

Contribute VirtualBox 7.0.12 platform packages

= Windows hosts _
= macOS / Intel hosts

.
Community .
« Linux distributions
.

= Solaris hosts
= Solaris 11 IPS hosts

The binaries are released under the terms of the GPL version 3.
See the changelog for what has changed.

You might want to compare the checksums to verify the integrity of downloaded packages. The SHA256
checksums should be favored as the MD5 algorithm must be treated as insecure!

« SHA256 checksums, MD5 checksums
Note: After upgrading VirtualBox it is recommended to upgrade the guest additions as well.

VirtualBox 7.0.12 Oracle VM VirtualBox Extension Pack
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The binaries are released under the terms of the GPL version 3.
See the changelog for what has changed.

You might want to compare the checksums to verify the integrity of downloaded packages. The SHA256
checksums should be favored as the MD5 algorithm must be treated as insecure!

* SHA256 checksums, MD5 checksums
Note: After upgrading VirtualBox it is recommended to upgrade the guest additions as well.
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1. Ubuntu iso ( Image) - Download - Install

Go to the Virtual Box page https://ubuntu.com/download/desktop



https://ubuntu.com/download/desktop
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Download Ubuntu Desktop

The open-source desktop operating system that powers millions of PCs and laptops
around the world. Find out more about Ubuntu’s features and how we support
developers and organisations below.

Ubuntu Desktop homepage Visit the Ubuntu Desktop blog »

We click on the download link of the specific version that we want to
install (in this example | am installing the ubuntu 22.04.3 LTS)
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Ubuntu 22.04.3 LTS

The latest LTS version of Ubuntu, for desktop PCs and laptops. LTS stands for long-term
support — which means five years of free security and maintenance updates, guaranteed
until April 2027.

Ubuntu 22.04 LTS release notes

Recommended system requirements:

@ 2 GHz dual-core processor or better @ Internet access is helpful ownload 22.04..

@ 4GB system memory @ Either a DVD drive or a USB port for the

@ 25GB of free hard drive space installermedia For other versions of Ubuntu Desktop including torrents, the
network installer, a list of local mirrors and past releases see

our alternative downloads.

2. Create Ubuntu VM with VirtualBox

Open the installed VirtualBox program (if you haven't started any VM, there won't
be any active VM, just like mine doesn't have ubuntu_1). Click on "New" option.
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Then, the following window appears:

Mérafn  Avapopéc  Im

aMndoypagiag  AvaBecopnon  Mpooli

!
Bay| §) Oracle VM VirtualBo; £1010T = u] X P Eopeon ~
R ¥ Anjuoupyia Ewovikic Mnyavic 7 X acpry ANE 2. Avtoréoraon
EmuAAn Eregadi.  Tedog |3 | enao Mpéobera
~ %ﬁ Virtual machine Name and Operating System ‘ 3 S
i 5 i
Lo | Please choose a descriptive name and destination folder for the new virtual machine, The name you choose wil be g DM Erv eyl nboberal
n used throughout VirtualBox to identify this machine. Addtionaly, you can select an IS0 image which may be used P(w BIOKOEG KOL [~y e 0 auBevaod Office [P —
E to install the guest operating system.

& el FRYCNS BT TN T

B Folder: [ || C:\users\kotsovolos\Vi tualBox s

o 150 Tmage: [ <yn emheypévo>

| Edition:

b Tunog: |Microsoft Windows v

K “ExBoon: | Windows 10 (64bit) v - .

Skip Unattended Installation I

- @ No IO image is selected, the guest OS will need to be installed manually.

T Bofifaa Mo Mpoxwpnpévoug Mponyotueve  Enduevo Axpwan

K 8"}

Isisadomé4  2012ékec X Ednvia 2 Npoopaoiétnta: Mn SwaBéoyn B B -— 8+ 100%

In the "Name" field, input whatever name you prefer (for example, | named it
ubuntu_1).

Choose the folder where you want to store the VM.

For "ISO Image", select the Ubuntu image you downloaded.

IMPORTANT:

Make sure to select "Skip Unattended Installation" option so that you can open the
terminal after Ubuntu installation (which is crucial).
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Next, the window prompts us to choose the amount of memory and processors the
computer will allocate to the virtual machine. Each person allocates resources as they
see fit, but | think a mid-range allocation works well for our purposes.
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Next, it allows us to select the size of the hard disk it will keep. For our purposes,
20-30GB should be sufficient.
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The next window is the summary, and then the installation begins.

After the installation, Ubuntu automatically starts. In case it doesn't, click "Start" in
the VirtualBox initial menu.

3. Install Linux

After starting the VM, the Ubuntu installation will begin automatically, following
the same process as installing any operating system.

4. Update Linux

With the Ubuntu installation, it will automatically download some updates. Then,
open the terminal and type the following commands:

bash

sudo apt update

sudo apt upgrade

+1 empristiss@empristiss-VirtualBox: ~

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root"” for details.

S sudo apt update
[sudo] password for empristiss:
Hit:1 http://gr.archive.ubuntu.com/ubuntu jammy InRelease
Hit:2 http://gr.archive.ubuntu.com/ubuntu jammy-updates InRelease
Hit:3 http://gr.archive.ubuntu.com/ubuntu jammy-backports InRelease
Hit:4 http://security.ubuntu.com/ubuntu jammy-security InRelease
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
2 packages can be upgraded. Run 'apt list --upgradable' to see them.
$ sudo apt upgradell

With these commands, it downloads additional upgrades.



5. Install ROOT prerequisites

To download the ROOT prerequisites, use the following command:

sudo apt-get update

sudo apt-get install git dpkg-dev cmake g++ gcc binutils libx11-dev libxpm-dev libxft-
dev libxext-dev libafterimage-dev

M empristiss@empristiss-VirtualBox: ~

gjs libgjseg
0 upgraded, © newly installed, © to remove and 2 not upgraded.
:-$ sudo apt-get update
Hit:1 http://security.ubuntu.com/ubuntu jammy-security InRelease
Hit:2 http://gr.archive.ubuntu.com/ubuntu jammy InRelease
Hit:3 http://gr.archive.ubuntu.com/ubuntu jammy-updates InRelease
Hit:4 http://gr.archive.ubuntu.com/ubuntu jammy-backports InRelease
Reading package lists... Done
:-$ sudo apt-get install git dpkg-dev cmake g++ gcc binutils libx11-dev libxpm-dev libxft-dev libxex
:-$ sudo apt-get install git dpkg-dev cmake g++ gcc binutils libx11-dev libxpm-dev libxft-dev libxex
t-dev
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following additional packages will be installed:
binutils-common binutils-x86-64-1inux-gnu build-essential cmake-data dh-elpa-helper fakeroot g++-11 gcc-11 git-man
libalgorithm-diff-perl libalgorithm-diff-xs-perl libalgorithm-merge-perl libasané libbinutils libbrotli-dev libc-dev-bin
libc-devtools libc6-dev libcc1-6 libcrypt-dev libctf-nobfde libctfe libdpkg-perl liberror-perl libexpati-dev libfakeroot
libfile-fentllock-perl libfontconfig-dev libfontconfigl-dev libfreetype-dev libfreetype6-dev libgcc-11-dev libitm1l libjsoncpp25
1liblsane libnsl-dev libpng-dev libpng-tools libpthread-stubs@-dev libquadmath® librhash® libstdc++-11-dev libtirpc-dev libtsane
1libubsan1l libxau-dev libxcbi-dev libxdmcp-dev libxrender-dev linux-libc-dev lto-disabled-list make manpages-dev pkg-config
rpcsvc-proto uuid-dev x1iproto-dev xorg-sgml-doctools xtrans-dev zlibig-dev
Suggested packages:
binutils-doc cmake-doc ninja-build cmake-format debian-keyring g++-multilib g++-11-multilib gcc-11-doc gcc-multilib autoconf
automake libtool flex bison gcc-doc gcc-11-multilib gcc-11-locales git-daemon-run | git-daemon-sysvinit git-doc git-email
git-gui gitk gitweb git-cvs git-mediawiki git-svn glibc-doc bzr freetype2-doc libstdc++-11-doc libx11-doc libxcb-doc libxext-doc
make-doc
The following NEW packages will be installed:
binutils binutils-common binutils-x86-64-1inux-gnu build-essential cmake cmake-data dh-elpa-helper dpkg-dev fakeroot g++ g++-11
gcc gcc-11 git git-man libalgorithm-diff-perl libalgorithm-diff-xs-perl libalgorithm-merge-perl libasan6 libbinutils
libbrotli-dev libc-dev-bin libc-devtools libc6-dev libcc1-0 libcrypt-dev libctf-nobfde libctfe libdpkg-perl liberror-perl
libexpati-dev libfakeroot libfile-fcntllock-perl libfontconfig-dev libfontconfigil-dev libfreetype-dev libfreetype6-dev
1libgcc-11-dev libitm1l libjsoncpp25 liblsan® libnsl-dev libpng-dev libpng-tools libpthread-stubs@-dev libquadmath® librhashe
libstdc++-11-dev libtirpc-dev libtsan® libubsanl 1ibx11-dev libxau-dev libxcbi-dev libxdmcp-dev libxext-dev libxft-dev

Activities (3 Terminal Nog29 18:59

‘* n empristiss@empristiss-VirtualBox: ~

Setting up libalgorithm-merge-perl (0.08-3) ...
_ Setting up libtsan0:amd64 (11.4.0-1ubuntu

6 Setting up libctf@:amd64 (2.38-4ubuntu2.3) ...

| Setting up pkg-config (0.29.2-1ubuntu3) .
Setting up git (1:2.34.1-1ubuntul.10) ..
Setting up libgcc-11-dev:amd64 (11.4.0-1ubuntul~22.04) ...
Setting up cmake (3.22.1-1ubuntul.22.04.1)

- Setting up libc6-dev:amd64 (2.35-Oubuntu3.4) ...
Setting up binutils-x86-64-1linux-gnu (2.38-4ubuntu2.3) ...
Setting up binutils (2.38-4ubuntu2.3)

@ Setting up dpkg-dev (1.21.1ubuntu2.2)
Setting up libexpati-dev:amd64 (2.4.7-1ubuntu@.2) ...
Setting up uuid-dev:amd64 (2.37.2-4ubuntu3)
Setting up libstdc++-11-dev:amd64 (11.4.0-1ubuntul~22.04) ...

% Setting up zlibig-dev:amd64 (1:1.2.11.dfsg-2ubuntu9.2) ...
Setting up gcc-11 (11.4.0-1ubuntul~22.64) ...
Setting up g++-11 (11.4.0-1ubuntul~22.04) ...
Setting up libpng-dev:amd64 (1.6.37-3builds) ...
Setting up gcc (4:11.2.0-1ubuntul) ...
Setting up libfreetype-dev:amd64 (2.11.1+dfsg-1ubuntu0.2) ...
Setting up g++ (4:11.2.0-1ubuntul) .
update-alternatives: using /usr/bin/g++ to provide /usr/bin/c++ (c++) in auto mode
Setting up build-essential (12.9ubuntu3) ...
Setting up libfontconfig-dev:amd64 (2.13.1-4.2ubuntu5) ...
Setting up libfreetype6-dev:amd64 (2.11.1+dfsg-1ubuntu@.2) .
Setting up libfontconfigl-dev:amd64 (2.13.1-4.2ubuntu5) ...
Processing triggers for libc-bin (2.35-0ubuntu3.4) ...
Processing triggers for man-db (2.10.2-1) ...
Processing triggers for sgml-base (1.30)
Setting up x11lproto-dev (2021.5-1) ...
Setting up libxau-dev:amd64 (1:1.0.9-1build5) ...
Setting up libxdmcp-de md64 (1:1.1.3-Oubuntu5)
Setting up libxcbi-dev:amd64 (1.14-3ubuntu3) .
Setting up libx11l-dev:amd64 (2:1.7.5-1ubuntu@.3) ...
setting up libxpm-dev:amd64 (1:3.5.12-1ubuntu®.22.04.2) ...
Setting up libxext-dev:amdé64 ( .3.4-1buildl) ...
Setting up libxrender-dev:amd64 (1:0.9.10-1build4) ...
Setting up libxft-dev:amd64 (2.3.4-1) ...




6. Install ROOT
Next, we'll install ROOT.

Go to the ROOT page with various releases and choose the release you want. (Currently,
| have the latest Root v6.03).
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Then, go to the corresponding version for our operating system (Ubuntu 22.04 now)
and select the tar file and copy it.
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Useful links

Then, go to the terminal and type the corresponding command:

wget https://root.cern/download/ and we right click in order to paste and have the
following command:

wget https://root.cern/download/root_v6.30.02.Linux-ubuntu22.04-x86 _64-
gccll.4.tar.gz and we press enter

Then, it needs to be compiled writing the following command:
Tar -xzvf root_v6.30.02.Linux-ubuntu22.04x-86_64-gccll.4.tar.gz


https://root.cern/download/root_v6.30.02.Linux-ubuntu22.04-x86_64-gcc11.4.tar.gz
https://root.cern/download/root_v6.30.02.Linux-ubuntu22.04-x86_64-gcc11.4.tar.gz
https://root.cern/download/root_v6.30.02.Linux-ubuntu22.04-x86_64-gcc11.4.tar.gz

It will install ROOT.

7. Using ROOT

Every time we run a terminal, we need to provide the environmental variable path to
the terminal.

This can be done with the command:
source root/bin/thisroot.sh
In Ubuntu 22.04, this can be automated with the following commands:
nano ~/.bashrc
With this command the file bashrc opens with the nano editor

At the end of the file we write the environmental variable command that we wrote
above:

source root/bin/thisroot.sh
After saving the file, in the terminal, type the command:
source ~/.bashrc

So, whenever we reopen the terminal, simply type 'root’, and it will enter the root
environment without needing to do it manually.
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