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1.1 Virtualization and Hypervisors

Virtualization and Hypervisors are fundamental concepts in modern computing, enabling
us to do more with less hardware and creating flexible, efficient computing environments.
Virtualization

Virtualization is the process of creating virtual versions of a physical resource, such as
computers, hardware components, operating systems, or storage devices. This process
optimizes hardware utilization by running multiple workloads on a single physical machine.
It also enhances security by isolating each virtual machine from others, preventing software
conflicts.

Virtualization offers numerous benefits, including easier control, inspection, flexible
configuration, and the ability to move virtual machines between physical machines. It
reduces costs by running multiple VMs on a single server, enhancing security.
Hypervisors

Hypervisors are software or firmware that manage and allocate resources efficiently
between physical hardware and virtual machines. They act as a thin layer between the
hardware and  virtual  machines, providing a layer of  protection.
There are two main types of hypervisors:

» Type 1 (bare-metal hypervisors) run directly on hardware, offering higher performance
and security. Examples: VMware ESXi, Microsoft Hyper-V.

> Type 2 (hosted hypervisors) run on top of an existing operating system, offering less
performance and security. Examples: Oracle VM VirtualBox, VMware Workstation

Player
Hypervisors offer numerous benefits, including reducing the number of physical servers

needed, saving space, energy, and costs, improved server utilization, enhanced security,

increased agility (quickly deploying and scaling applications by creating and managing
virtual machines.), and enhanced disaster recovery.

1.2 Linux Distributions

A Linux distribution, or distro for short, is a collection of software that includes the Linux
kernel, a package management system, and a set of pre-configured applications. It's
basically a complete operating system built upon the core of Linux.

Following are the Different Linux distributions Software

1. FreeBSD 2. OpenSolaris 3. XINU

4. HP-UX 5. SunOS 6. Ubuntu

7. Linux 8. SystemV 9. Fedora

10. MINIX 11. XENIX 12. Arch Linux
13. NetBSD 14. PC-BSD 15. Linux Mint
16. SCO 17. OpenBSD 18. Manjaro
19. Solaris 20. Mac OS X (Darwin)

1.3 Installing Linux on Sun Virtual Box

Sun Virtual Box

Sun VirtualBox and Oracle VM VirtualBox are identical software, created by Sun
Microsystems in 2007. Oracle acquired Sun Microsystems in 2008, and since then, Oracle
has continued to develop and release VirtualBox under Oracle VM VirtualBox.
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Downloading & Installing Oracle VM VirtualBox (Sun Virtual Box)

Downloading
Visit the Link for downloading Oracle VM VirtualBox
https://www.virtualbox.org/wiki/Downloads

Following are the steps for downloading Oracle VM VirtualBox
Step:1 (Click the above link and open the following page.)

<> .
w VirtualBox | T

Start Page  Index  History

—

Download VirtualBox

Here you will find links to VirtualBox binaries and its source code.

About

Screenshots
Downloads VirtualBox binaries

Documentation By downloading, you agree to the terms and conditions of the respective license.

End-user docs VirtualBox 7.0.14 platform packages

Windows hosts

Technical docs mac0S / Intel hosts

Contribute « Linux distributions
Solaris hosts
Community « =Splaris 11 IPS hosts
Step:2 (Click the highlighted link, and then downloading will start automatically.)
c b |

< .
w VirtualBox o

Start Page Index History

—

Download VirtualBox

Here you will find links to VirtualBox binaries and its source code.

shout
screenshots
Yownloads VirtualBox binaries

Yocumentation By downloading, you agree to the terms and conditions of the respective license.

End-user docs VirtualBox 7.0.14 platform packages
Technical docs °

« =:macO ntel hosts
“ontribute » Linux distributions
R . Solaris hosts
“ommunity « =Solaris 11 IPS hosts

Installing

Following are the steps for Installing Oracle VM VirtualBox

Step:1 (Locate the file (as shown in the image) where it will save on your device and
double-click to run
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Step:2 (The following window opens. Select yes, and start installation)

User Account Control X

Do you want to allow this app to make
changes to your device?

@ Oracle VM VirtualBox 7.0.14r161095 (amd64)

Verified publisher: Oracle Corporation
File origin: Hard drive on this computer

Step:3 (If the given error exists, otherwise skip this step and go for the next step.)

#7 Oracle VM VirtualBox 7.0.14 Setup X
l . Crade VM VirtualBox 7.0, 14 needs the
! Microsoft Visual C++ 2019 Redistributable

Package being installed first. Please install
and restart the installation of Crade VM
VirtualBox 7.0, 14.

To solve the above error, visit the following link and download the file.
https://learn.microsoft.com/zh-TW/cpp/windows/latest-supported-vc-
redist?view=msvc-160#visual-studio-2015-2017-2019-and-2022

c 25 learn.microsoft.com;zl upported-vc-r #visual-studio-2015-2017-2019-and-2022

B Microsoft | Learn document tain Certification Q&A Codeeample Evaluate programme
C++  Overview of C++ in Visual Studio  Programming Language Reference ++  Program library »+ C++ Builder ~~  Windows Programming with C++

Version C++.C e @ Other resources

‘ Visual Studio 2019 v

Latest supported downloads for P—

Microsoft Visual C++

Download the latest supported

e+ rdisrbuiabe package redistributable packages
12-5 s

» Deployment example

Forward distribution of web client Iss 5 Opinions and reactions

3= ual C++ files
applications

= . Contents of this article @ s c utable libraries
ClickOnce deployment of Visual C++ and components ou can use for
applications application deployment.

Executing C++ -cr applications on i
stributable package
older runtime versions
table code for Microsoft Visual
C++ properties for COM and .NET 0.0) S Studio 2019
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learn.microsoft.com/zh-TW/cpp/win: upported-vc-redist?vi isual-studio-2015-2017-2019-and-202: B a ™ %

Visual Studio 2015, 2017, 2019 and 2022

‘ Visual Studio 2019 The following table lists the latest supported English versions of Microsoft C++ redistributable

Version Other resources

packages for Visual Studio 2015, 019 and 2022. The latest supported version features

recently implemented C++ functionality, security, reliability, and performance improvements. It also M document
Redistribute Visual C++ ActiveX controls contains the latest C+ + standard language and library standards conformance updates. It i
Redistribute the MFC library recommended that you install this version for all applications created with Visual Studio 2015, 2017,
Redistribute ATL applications 2019, or 2022.
Download the latest supported C++

Unlike older versions of Visual Studio, which are updated infrequently, the table below for Visual
redistributable package

Studio 2015-2022 does not list version numbers because redist is updated frequently. To find the
> Deployment example: version number of the latest rework, download the rework you are interested in using one of the
Forward distribution of web dient links below. Then, use Windows File Explorer to view its properties. In the Details pane. File
applications Versions contains the reedited version.

ClickOnce deployment of Visual C++

applications Expand data table
Executing G++ -cir applications on older

i Remark
runtime versions.

C#+ properties for COM and .NET h ] The latest supported ARM64 version

Permalink
Property Programming FAQ

> Properties by group X86 i The latest supported x86 version of

i Permalink
> properties dassified by usage

> Alphabetical attribute reference i Applicable to the latest supported x64
version of Permalink. The X64 convertible
package contains both ARM64 and X64
binaries. When the X64 convertible

Locate the file (as shown in the image) where it will save on your device and double-click to run.
B = | Downloads <

Home Share View ?

El Download PDF

- o

* ? . . Cut g New item ~ : Ko elect all
= h il Easyaccess - B cait elect none
Fin to Quick Renam New Properties

folder B istory nvert selection

1 Select

This PC > Downloads

Today (2)

VirtualB:
Documents

Downloads
usic
B Pictures

= Local Dis

2items |

The following window opens, press yes and start installation

User Account Control K

Do you want to allow this app to make
changes to your device?

Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.38.33130

Verified publisher: Microsoft Corporation
File origin: Hard drive on this computer

Show more details
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ﬁ Microsoft Visual C++ 2013-2022 Redistributable (x64) - 14.... — ot

Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.38.33130

-

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT VISUAL C++ 2015 - 2022 RUNTIME
These license terms are an agreement between Microsoft Corporation (or
based on where you live, one of its affiliates) and you. They apply to the
cnfherara namad shrwa Tha tarme alen annhe ta ane Micrnenft canvirac nr
[11 agree to the license terms and conditions 2

T =

E;‘Install Cloze

Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.38.33130

Setup Successful

Close

After Successful installation restart you PC and then start from “Step:1”
Step:4 (Follow the on-screen options and complete the installation)

#5 Oracle VM VirtualBox 7.0.14 Setup 1 X | #3 Oracle VM VirtualBox 7.0.14 Setup 2
Custom Setup
Welcome to the Oracle VM Select the way you want features to be installed.
VirtualBox 7.0.14 Setup
Wizard Click on the icons in the tree below to change the way features will be installed.

Version 7.0.14

The Setup Wizard will install Oracle VM VirtualBox 7.0.14 on
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

Oradle VM VirtualBox 7.0.14
VirtualBox USB Support application.

VirtualBox Networking
| % Virtualfiox Bridgel This feature requires 211MB on

- VirtualBox Host-C| oy hard drive, It has 3 of 3
&3 v | VirtualBox Python Suppo|  subfeatures selected. The

< >

Location: C:\Program Files\Oradle \VirtualBox\

Cancel Version 7.0.14 Disk Usage < Back

Tab: 01

subfeatures require 1000KB on y...
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#2 Oracle VM VirtualBox 7.0.14 3

Warning:
Network Interfaces

Installing the Orade VM VirtualBox 7.0.14 Networking
feature will reset your network connection and temporarily
disconnect you from the network.

Proceed with installation now?

X | # Oracle VM VirtualBox 7.0.14 4 X

Missing Dependencies
Python Core / win32api

Installing the Orade VM VirtualBox 7.0.14 Python bindings
requires the Python Core package and the win32api bindings

/ to be installed first.

When continuing the installation of the Oracle VM VirtualBox
7.0.14 Python bindings now, those need to be set up
manually later. Refer to the Oracle VM VirtualBox 7.0.14 SDK
manual for more information.

Proceed with installation now?

Version 7.0.14 Yes No Version 7.0.14 Yes No
ﬁ Oracle VM VirtualBox 7.0.14 Setup § X ﬁ Oracle VM VirtualBox 7.0.14 Setup .6_ X
Ready to Install
The Setup Wizard is ready to begin the Custom installation. Oracle VM VirtualBox 7.0.14
/ «_ installation is complete.
Click Install to begin the installation. If you want to review or change any of your N %i Click the Finish button to exit the Setup Wizard.
installation settings, diick Back. Click Cancel to exit the wizard. A /
Start Oracle VM VirtualBox 7.0. 14 after installation
Version 7.0.14 < Back Cancel Version 7.0.14 Back Cance

Ubuntu
Ubuntu, a Linux distribution based on Debian, is a free and open-source software,
released in multiple editions for desktop, server, and core for Internet of things devices and
robots. Developed by Canonical's Mark Shuttleworth, it was initially released on October
20, 2004.
Downloading & Installing Ubuntu (L inux Distribution)

Downloading
Visit the Link for downloading Ubuntu
https://ubuntu.com/download/desktop

Following are the steps for downloading Oracle VM VirtualBox
Step:1 (click on the hig

@ % ubuntuc

Your tracker settings

We use cookies and similar methods to recognise visitors and remember preferences. We

also use them to measure campaign effectiveness and analyse site traffic

By selecting ‘Accept’, you consent to the use of these methods by us and trusted third
parties.

For further 4 tails or to change your consent chaices at any time see our cookie policy

Accept all and visit site Manage your tracker settings



https://ubuntu.com/download/desktop
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Step:2 (Scroll-Down)

C = ubuntu.com/dow D L O R

3 Movie (v ) s 03 Neto [ Ka

» | DA

Canonical Wearehiring  Products v

ubuntu‘ Enterprise v Developer v Community v Download Search Q Signin

Downloads Server loT Cloud

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»

Step:3 (Download one of them)

& 2% ubuntu.com/download/desktop

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
@ 4GB system memory @ Eithera UVU_L‘INE‘ orf a USB port for the installer For ather versions of Ubuntu Desktop including torrents, the
media

@ 25GB of free hard drive space nmetwork installer, 2 list of local mirrors and past releases see

our alternative downloads

The latest version of the Ubuntu operating system For deskbop PCs and laptops, Ubuntu
23.10 comes with nine months of security and maintenance updates, until July 2024.
Recommended system requirements are the same as for Ubuntu 22.04 LTS,

Ubuntu 2310 release notes
Download 2

Step:4 (The following page should open, and downloading should start automatically.)

G 25 ubuntuc ture O a =

lel.ll'ltu' Enterprise ~ Developer ~ Community ~ Download ~ Search Q Signin

Cloud

Downloads vesktop  Server  loT

Thank you for downloading Sign up for our newsletter
UbUﬂtU DeSktOD Get the latest Ubuntu news and updates in your inbox.

Your download should start automatically. If it doesn't, download now * Email:

| agree to receive information about Canonical's products and services.

By submitting this form, | confirm that | have read and agree to Canonical's Privacy
Motice and Pr i
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Installing

Following are the steps for Installing Ubuntu in Oracle VM VirtualBox
Step:1 (Start Oracle VM VirtualBox and click on New)

IBox Manager

Welcome to VirtualBox!

The

Step:2 (Enter Name and Select the location, where Ubuntu ISO file located and then Press Next)

9 Create Virtual Machine ? 5

W Create Virtual Machine ? X

Virtual machine Name and Operating System

VirtualBox VMs . folder: [}

150 Image: 0. 1-desktop-amd64.so

%’
orm[f«.’)mage is il need to be installed manually ted O pe:‘ubmr; (64-bit). This can be installed unattendedly. The install wil
Expert Mode He Expert Mode
Step:3 (Change Username or Password (if you want to) and then Press Next)

¥ Create Virtual Machine ? x

lUsername and Pa: Additional Options

Username: ser
Hostnam:
(1112111}
Domain Mame:
LAl L] ]

Install in Background

Guest Additions

[0 1L
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Step:4 (Apply changes (if you want) or jllSt press Next)

¥ Create Virtual Machine X | ¥ Create Vittual Machine ? X

Hardware Virtual Hard disk

You can modify virtual machine’s hardware by changing amount of RAM and virtual CPU count. 1f you wish you can add a virtual hard disk to the new machine. You can elther create a new hard
poss?

disk file or select an existing one. Alternatively you can create a virtual machine without a virtual
hard dsk.
Base Memory: 208M8
® Create a Virtual Hard Disk Now
4me 16384 M8

Disk Size:
Processors: &

10 cPUs 4 4.00M8
Enable EF (special OSes oniy) Pre-alocate Ful Sze

Use an Existing Virtual Hard Disk File

Do Not Add a Virtual Hard Disk

Step:S (The Wizard Window show the summary You just have to Press Finish)
¥ Create Virtual Machine ? *

% Machine Name and 05 Type
Machine

Uburitu (54wt
false

I"-‘I-'-\tu:lullal'l 192

Install Guest -f\l:ll:ll
] Ha rdwa re

Einish

You have sucessfully mstalled Ubuntu in Oracle VM VirtualBox Apply Following Settmgs

%05 /D TE 60

TR
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Ubuntu

Install Ubuntu
51l Ubuntu al

© Ty ubuntu
an try Ut

BOMS #WEE ¥ GO roht ol

3
.(
7

B DOEER

fat

Home

BOMS #WEE ¥ 60 roht i

1.4 Linux File Hierarchy Standard

The Linux File Hierarchy Standard (FHS) is a set of guidelines for the layout of
directories and files on Unix-like operating systems, including Linux. It defines a common
structure for where to find essential system files, user data, and application programs. This
consistency makes it easier for users and administrators to find what they need, regardless of
the specific Linux distribution they're using.

Here's a high-level overview of the FHS:
» Root directory (/):
e The starting point for the entire filesystem.
e Contains essential directories like /bin, /boot, /etc, /home, /1ib, /media,
/mnt, /opt, /proc, /root, /sbin, /srv, /sys, /tmp, /usr, and /var.

e L
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> Essential directories:

/bin

/boot

/etc

/home

/1ib

/media

/mnt

/opt

/proc

/root

/sbin

/srv

/sys

/usr

/var

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and
temporary files.

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and
temporary files.

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and
temporary files.

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and
temporary files.

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and
temporary files.

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and
temporary files.

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and
temporary files.

Contains most user programs and data, including libraries, executables,
and documentation.

Used for variable data that changes over time, such as logs and

temporary files.

B L




