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Understanding Type 1 Virtualization WWAW.SNSgroups.com

Cloud H rvisor
Environments Yl
Software that creates
Scalable and on- and manages virtual
demand computing machines
[esources
Enterprise Physical
Environments Hardware
Business settings with The actual computer
complex IT needs components

3/21/2026 Hypervisor-Type 1 |Operating Systems and virtualization| Ms.Swathiramya R [SNSCT 3/21



TUTIonNs
WWW.SNSEroups.com

Understanding Hypervisors

OS Isolation

Each VM runs its own 0S
independently

Resource
Management
Controls and allocates VM Management

hardware resources Manages multiple virtual

machines

Hardware
Interaction

Runs directly on hardware
without a host 0S
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Benefits of Bare-Metal Virtualization WWW.snsgroups.com

Efficient Resource

Sharing No Host 0S

£ ¥

HEH

Direct Hardware
Interaction

High Performance
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TYPE'1 HYPERVISOR (7 HIGH PERFORMANCE
(BARE-METAL HYPERVISOR) 7ill HIGH EFFICIENCY
" @ STRONG SECURITY
VM1 VM 2 VM3
VIRTUAL MACHINES [ APPLICATIONS ] [ APPLICATIONS ] [ APPLICATIONS J
(Viis) [ GUEST 0S ] [ GUEST 0S { GUEST 0S ]
(e.g., LINUX) (e.g., WINDOWS) (e.g., OTHER) J \
. C %, 5 il 7 ’ ) VIRTUAL MACHINE
Y | 1 / MANAGEMENT
TYPE-1 HYPERVISOR (BARE-METAL)

DIRECT HARDWARE

ACCESS ﬁ iy
=]

—_——

CPU MEMORY STORAGE  NETWORK
PHYSICAL HARDWARE

@ CLOUD/DATA CENTER USE
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1. RESOURCE ALLOCATION 2. VM MANAGEMENT 3. ISOLATION 4. HARDWARE ABSTRACTION
- . PHYSICAL HARDWARE
|ll| l O oo % @
CPU M(Egm;y STORAGE NETWORK
CREATE
(Add VM 3)
HYPE(;\E/éOR TYPE 1 HYPERVISOR "‘> {%{4’ ;’;’:mp
MONITOR
FAULT IN VM 2
: | D ) 4. HARDWARE ABSTRACTION
1 H "HE : )
4 ; 7
| | - | )
' € o T ar—
VM 1 VM 2 i '(' NO INTERFERENCE ->' . : VM 1
. , - | ,
HYPERVISOR DIVIDES HYPERVISOR HYPERVISOR PRESENTS VIRTUAL
CPU & RAM CONTROLS VM ACTIONS VMs ARE INDEPENDENT HARDWARE (HIDES PHYSICAL)
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Physical Hardware Components

CPU

Processes instructions and performs
calculations.

RAM

Stores data for quick access by the CPU.

Storage rETI T IS,

Holds data and applications permanently.

NIC

Connects the computer to a8 network.
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What is the role of the hypervisor layer?

Resource Management

oA
o . .
E 02 Manages system resources efficiently to optimize
performance.
A . VM Creation
C? g 3 Creates and controls virtual machines for flexible
computing.

Acts as a minimal OS layer, reducing overhead.
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Understanding Virtual Machines

Independent
Behavior

l

Isolated :ILI

PR
Environments L o

»z Application
¢ Execution

< B

Resource Sharing o —

Guest Operating ;
System CU°

1
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Type 1 Hypervisor Functions

Independent
Execution

Ensures W= run
without interfering with
each other

Resource Division

Divides system
resources among Vks

Resource

Allocation

Aszigns resources 1o
specific VMs

VM Management

Controls VM lifecycle
and operations
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Benefits of Type 1 Hypervisors

Resource Hardware
Utilization Abstraction

Efficiently manages and
allocates resources

Hides hardware

complexity and provides
a standard interface

High

Security Performance

Provides strong VM
isolation and protection

Offers fast and efficient
VM execution

Scalability
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Balancing the Pros and Cons of Virtualization

i Complex to
0 configure
Better o_  Needs expert
ﬁﬂ management
performance
) i Requires
High security % sp:cialized
e hardware
Efficient
resource usage = Mostly used in
1 enterprises
—  Supports
— scalability
Reduced
A p GI% infrastructure
High reliability cost

$

Disadvantages

$

Advantages
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Server Virtualization Overview

Application
Server

Runs business
applications and
ProCesses

Database Server

Manages and stores
data for applications

cl

High Resources

Provides ample
processing power and
memory

o\

Multiple VMs

Allows running several
operating systems on
One server

Web Server

Hosts websites and
online services
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Inefficient Hardware Utilization due to Single OS per Server TUTIONS

WWW.snsgroups.com

Power
Consumption High Cost
Each server Maintaining multiple
CONSuUmMes - : Servers is expensive

II

significant energy

Management Underutilization
leﬁll‘.:l.ﬂtjl’ Hardware resources
Managing numerous are not fully
servers is complex exploited

t&ﬁ
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Inefficient Data Center Resource Management TUTIONS
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Resource
Wastage

Underutilized
hardware leads to
wasted resources

Physical Server

Scaling © Management

Complexity @
Difficult to manage
numerous physical
servers

Scaling systems is
complicated and
time-consuming
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Optimizing Hardware Resource Utilization

Optimize Reduce Costs Improve
Utilization L ower infrastructure Scalability
Maximize hardware maintenance Enhance system
resource usage SXpEnses flexibility and
efficiency

—
w el %

Resource Optimization

Inefficient
Hardware Use

Optimized
Resource Use
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Which solution should be chosen for managing multiple operating systems?
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Virtualization

Flexible and supports
multipie VMs but can be

Multi-boot Hypervisor-based
Systems Virtualization

Simple to set up but High performance and
requires rebooting for efficient VM
0S switching. management.
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Prototype Stage in Solution Development

Install

Hypervisor

VM Creation

Allocate

Resources

Example VMs
Created

Architecture

Defined

T
1

Hardware Resource Example
Setup Allocation ¥4l VMs
XX
Create Virtual Define
Machines Architecture

W
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TE'Et Stage EYCIE WWW.SNSEroups.com

Improve
Allocation

Test
Performance
Validate nﬂuﬂ Check
Scalability Resources
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' Virtual Machines

[ L |

VM1 VM2 VM3
Guest OS Guest OS ‘ Guest OS
¢ Isolation

—e VM Management

" Hardware Layer -+ Hardware Abstraction . Key Features |
1@ m —e High Performance
D : e Strong Security |
CPU | RAM Type 1 Hypervisor g y |

(Bare Metal)

—e Efficient Resource Use

e No Host OS ‘

Network =

(

" Advantages LExperts \ | iExamples |
—e Better Performance flo VMware ESXi ‘
; e High Securityﬁ ‘ 0 MicrosoEHyper-V;!
—e Scalability | . Xen
it e KVM ‘

e Efficient Utilization

e Reliability
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