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| System Virtualization

Virtualizing entire computer systems to run multiple operating systems

simultaneously on a single physical machine.

2/18

Made with GAMMNA

3/20/2026 System Virtualization |[Operating Systems and virtualization| Ms.Swathiramya R [SNSCT



https://gamma.app/?utm_source=made-with-gamma

TUT(OvS
WWW.SNSgroups.com

What 1s System Virtualization?

Host | I Hypervisor
Physical machine Manages virtual machines
providing resources and resources

e

A\

Guest OS / \ Virtual Hardware

Independent operating

systems running I l Emulated CPUs, memory,

and devices
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Key Concept

One Physical System Multiple Virtual Systems

Single computer hardware Independent virtual machines

Each virtual system includes virtual CPU, memory, storage, network, and its own guest operating system.
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Virtual CPU (vCPU)
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Example: 4-core
split

2 VMs with 2 vCPUs
each

Instructions
scheduled

Hypervisor manages
execution

Hypervisor divides
cores

Maps physical cores to
vCPUs

VMs perceive
CPUs

Each VM sees its own
CPU
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Virtual Memory (VRAM)

-

Example:

Allocation Isolation SGB/SGB
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Virtual Storage (vDisk)
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Flexible
Configuration

Supports different sizes and file
systems, such as 5S0GB or 100GB
partitions.

Virtual Disk File

A single file on the host system that appears as
a dedicated drive to the guest OS.
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Virtual Network

4 Example: VM1 uses [P 192.168.1.10, VM2 uses 192.168.1.20

Virtual Network |
Interfaces
Hypervisor creates

interfaces for VMs
I Virtual Switch
Enables VM-to-

0 VM and external
e traffic
\ >
. / N e
etwork Configuration [y
Different IPs, subnets, ||
and settings
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Why System Virtualization? /

- —

/N Problems in Traditional Systems

Underutilized hardware

* High infrastructure cost

e Difficulty testing multiple OS

*  Poor scalability

&  Solution

Run multiple OS instances on same hardware efficiently
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Virtualization Architecture

Framework and techniques used to create and manage virtual instances of
computer resources, enabling multiple virtualized instances to operate on a single

physical machine.
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3 /

Windows VM Linux VM

Other VM

4

Virtualization Software

S

Single Physical Machine

Memory

i )

Storage

System Virtualization |Operating Systems and virtualization| Ms.Swathiramya R |[SNSCT

TUTionss
WWW.snsgroups.com

12/18

Made with GAMMNA



https://gamma.app/?utm_source=made-with-gamma

TUTionss
WWW.snsgroups.com

User Needs Defined Problem

e Run multiple operating systems ¥©)* High infrastructure cost

ol

e
=@ Increased maintenance effort

e Reduce hardware cost Underutilized hardware resources
e |mprove system utilization

e Ensure security and isolation
between systems

O Run Multiple OS on Single Machine

[ Windows VM Linux VM Other VM
= O %
—) —————
$ 4 ¥
B - 1
Memory  Storage Storage
. : : .. : 13/18
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Hypervisor-based System Virtualization

VM 1 VM 2 VM 3
APPLICATIONS APPLICATIONS APPLICATIONS
-
APP
©S0  FEE | Ea
GUEST 0S GUEST 0S GUEST 0S
am 0S1 0S 2 0S 3
. & B s w,
T 9

HYPERVISOR (VMM - VIRTUAL MACHINE MONITOR)

PHYSICAL HOST {@} @ @

CPU Memory Storage Network

HOST HARDWARE
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Multiple Virtual Machines

VM1 -Windows OS VM2 - Linux OS VM3 - Ubuntu OS

= H @

—_—
g g 4
Hypervisor (Virtual Machine Monitor)
4

» ] 1 I )
VM1 - Windows OS VM3 -Ubuntu OS

Each VM runs independently while sharing CPU, memory and
storage

Example Hypervisors

. % Oracle VM @ Microsoft
a ML CS v VirtualBox ™M Hyper-V
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5. TEST (EVALUATE THE SOLUTION)

MULTIPLE OS
ON ONE HOST

=Ak

o

REDUCED
INFRASTRUCTURE
COST

o

LOWER CapEx

OBSERVED RESULTS 2

VM1 g VM2 VM 3

' APPLICATIONS APPLICATIONS 1( APPLICATIONS
_— S P
e HEH GES
w STRONG ISOLATION
GUEST 0S GUEST 0S GUEST 0OS
2% 0S 1 Aos2 HO0s3

7

HYPERVISOR (VMM - VIRTUAL MACHINE MONITOR)

PHYSICAL HOST ;:[:j} @ ‘@

CPU Memory Storage Network

HOST HARDWARE

\

\
EASY MANAGEMENT

& SCALABILITY

VM
M—)

SCALABLE

SECURITY
BOUNDARIES

s

\

IMPROVED RESOURCE

UTILIZATION

) ()
20% 85% 1

IDLE ACTIVE
CPU & RAM PERCENTAGE DIALS
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;. Key Concept

’ Definition |

. One physical system

* Run multiple OSon _=
one physical machine

= Multiple virtual systems

= = >

System Virtualization S S S gy i o
in Operating Systems —t | 6 I @\ * |
e = ———
( Compone_nts )r Why Needed
- Problems

e Underutilized hardware

VirtualCPU || Virtual || Virtual | Virtual
Memory || Storage ‘ Network o
ﬁ | e High infrastructure cost
=
E | .ﬁ_ e Difficult testing for multiple OS
Solution

g7 Runmultiple OS instances on the
same hardware efficiently.
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