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Which hypervisor type offers direct hardware access?

Type-1 Hypervisor Type-2 Hypervisor

Direct hardware access Indirect hardware access
Runs directly on hardware Uses host 0S to access hardware

Bare-metal installation Hosted installation
Installed directly on the physical hardware Runs on top of an existing OS5

Higher performance Lower performance

Generally offers better performance due to Performance can be impacted by the host
direct hardware access 05
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Architecture Overview
; Layers in Type-2 Hypervisor ”

T 22

Applications

ol

M 3

W .—‘\i‘;
P vM 1

Virtual Machines

Hypervisor Software

4
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Working of Type-2 Hypervisor

5. HYPERVISOR
MANAGES VMs
t A

2. CREATE VIRTUAL
MACHINES

- CPU 3. ASSIGN
v RAM VIRTUAL

‘g@ - STORAGE RESOURCES
X L?fgééb.sop TYPE-2 HYPERVISOR e
ON HOST 0OS (e.g., VMware Workstation)
4. HOST OS
HOST OPERATING SYSTEM : I\ COMMUNICATES
(e.g., WINDOWS, macOS) ' WITH HARDWARE
- T DIRECT ACCESS
% i Y
HARDWARE
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Virtual Machines: Independent OS Environments TUTIONS

WWW.SNSEroups.com

Install Create Virtual Install Guest 0S
Application Machine install 05 within the
Install on Windows, Setup anew VM VM
Linux, macO35 instance

Multiple
Independent 0S

Single Operating
System Virtual Machine

Software
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Host Operating System Hierarchy

Hordware

Physical components of the

Host Operating computer
System
Core OS moanoging Hypervisor

hordware and hypervisor Coftware monaging virtual

riochines
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Software
Installation
Installs like regular

software on existing
systems.

VirtualBox

Oracle VM VirtualBox
iz a popular type-2
hypervisor.

VMware
Workstation
VMware Workstation

provides advanced
virtualization features.
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Type-2 Hypervisor

NE

I

Virtual Machine
Management
Efficiently controls and

manages virtual
machines.
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Which component provides the operating environment for ‘
applications? TUTIONS

WWW.snsgroups.com

Virtual Machines Guest 0S

Provides the virtual The software that runs on
hardware and isolation J virtual hardware

The foundation for running The actual operating system
software

A virtualized hardware

abstraction
Software that manages hardware
A simulated computer system resources

Hosts the Guest 0OS and Runs applications directly
its applications

The environment where

The container for the operating applications execute

system

3/21/2026 Hypervisor-Type 2 |Operating Systems and virtualization| Ms.Swathiramya R [SNSCT 8/21



Turionts

VM Ar Chitecmre Hierarchy WWW.SNSgroups.com

0 \’iﬂt'f'o. a | aver
APPHCAtIONS Laye

Applications running inside the VM

Guest 0S
Operating system within the VM

VM Hypervisor

Manages VM instances

Host OS

Foundation for VM operations
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Building a Powerful Development Environment TUTIONS
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Seamless

1 integration with
existing operating
systems.

2 User-friendly setup
for all skill levels.

Versatile application
3 BCTOSS Various
operating systems.

Improved
4 performance and Virtual
functionality through Hardware

virtual hardware.
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Balancing Advantages and Disadvantages of a
Software Solution
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Lower
performance
Easy to install

Uses more
resources

User-friendly

OB

Limited
scalability

Multiple OS
support

L] L]
.@.
L] L]
-

Cost-effective

@
Ideal for testing ‘:?'E] Less secure
)

i

5

Advantages

s

Disadvantages
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Virtualization Software Overview WWW.Snsgroups.com

Oracle VM

Parallels Desktop VictuaiBox

Free and open-source
Optimized for mac0S

solution
users
VMware
VMware Fusion Workstation
Seamless experience Robust product for
for mac0s different 05

3/21/2026 Hypervisor-Type 2 |Operating Systems and virtualization| Ms.Swathiramya R [SNSCT 12/21



rurionss
WWW.snsgroups.com

VirtualBox Installation and Usage

Runs Ubuntu
Linux

Student
Install R Kali All
g@ uses ﬁ% nstalls uns Kali LT_ run

Windows
laptop

VirtualBox Linux O simultaneously

—> % Windows
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Compare Type 1 and Type 2 for your needs.
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Q Direct ¢,y HostOS
Installation % Installation
High @ Lower

Performance Performance
=
_ﬁ'— High Security ,[n\., 0S-Dependent
@ Security
=I5|¥| Data Center
- AN
=|z|z| Usage O Personal Use
~[]

8 $

Type 1 Type 2
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PROBLEM STATEMENT

?

(o)

HOW MIGHT WE ENABLE USERS TO RUN MULTIPLE OPERATING SYSTEMS ON A SINGLE COMPUTER IN
A SIMPLE, COST-EFFECTIVE, AND USER-FRIENDLY WAY WITHOUT REQUIRING ADDITIONAL HARDWARE?

[ 1. EMPATHIZE: USERS:

USER NEEDS & ®, B
CURRENT < 63
SOLUTION v A

STUDENTS DEVELOPERS TESTERS

N ' 4

A\ PROBLEM:

NEED MULTIPLE OS
WITHOUT BUYING ».
MULTIPLE MACHINES i

J J

Current Solution: TYPE-2 HYPERVISOR WORKFLOW

1. INSTALL &
HYPERVISOR g
ON HOST 0S

2. CREATE. J' :
RESOURCE
ASSIGNMENT

5. HYPERVISOR
MANAGES
HYPERVISOR

S

© 4 CPU
e }

=0 - STORAGE

TYPE-2 HYPERVISOR
(e.g., VMware Workstation)

HOST OPERATING SYSTEM

(e.g., WINDOWS, macOS)

—

HARDWARE

OPPORTUNITIES FOR IMPROVEMENT:

3/21/2026

"™
o=
1@
IDEAL SOLUTION
REQUIREMENTS:
3. ASSIGN — el
VIRTUAL ' Simple &
RESOURCES E User-Friendly
==\ Cost-Effective
Q(‘Dl (No New Hardware)
Minimal
4, HOST OS
COMMUNICATES Overhead
WITH HARDWARE aW Effortless
DIRECT ACCESS A Transition

Optimize Performance & Security

Simplify VM Creation ! Automate Resource Allocation ' Optimize Performance & Security
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PROBLEM STATEMENT 2. EMPATHIZE

HOW MICGHT WE ENABLE USERS TO RUN MULTIPLE SYSTEMS ON A SINGLE COMPUTER IN 27,
A SIMPLE, COST-EFFECTIVE, AND USER-FRIENDLY REQUIRING ADDITIONAL HARDWARE? = 52’*
. 7 \ <S> o=
1. EMPATHIZE: USERS: A\ PROBLEM: STUDENTS DEVELOPER TESTER
USER NEEDS & v_ * NEED MULTIPLE OS USER NEEDS: USER NEDS: USER NDS:
CURRENT &0 5 e G
</> WITHOUT BUYING il @ i @ = | @
SOLUTION MULTIPLE MACHINES :
STUDENTS DEVELOPERS TESTERS Multi-0S Safe Testing (@) Safe Testing
- J Capability Environment y Environment
N— . pe .
. Specific 8 Easy Learning .8 Easy Learning
i il e - Needs: | | EELSdPath for New 0S| | ESLSd Path for New OS
IDEAL SOLUTION Current Solution: TYPE-2 HYPERVISOR WORKFLOW ees ath for New ath for New
REQUIREMENTS: 1. INSTALL & —t0—~ —f00 @—f-cru %/
— T HYPERVISOR —) s Q) | @)t RAM -
Simple & ON HOST OS @ 20 T | Koo TN Project Comcmc API
=% User-Friendly _|' k. PAIN POINTS:
2 EREATE TYPE-2 HYPERVISOR : High Cost of
(() ggitjmeuﬁ::; zggloc‘:l':::EENT< (e-g., VMware Workstation) ‘ & Mult:gle Machines
Minimal - — % Risk of u & 3;3':‘&'. u
Overhead 5. HYPERVISOR HOST OPERATING SYSTEM | pY e COm Crash
MANAGES (e.g., WINDOWS, macOs) m Aﬁm: Qu A
= ] Effortless HYPERVISOR 5 “ NS Time crunch Limited-j Reprcmi:!;ility
t‘m Transition g AL for projects  CPU/RAM/Storage | | issues
a Motima’ FI T | CONTEXTUALIZING THE PROBLEM:

Optimize Performance & Security

OPPORTUNITIES FOR IMPROVEMENT: Simplify VM Creation ' Automate Resource Allocation ' Optimize Performance & Security
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PROBLEM-SOLVING FRAMEWORK: DEFINE STAGE 3. DEFINE

USERS NEED

(from original images)

& R+

STUDENT DEVELOPER TESTER
[STUDENTS, DEVELOPERS, TESTERS]

Crash Users hesitate to

| espec

OPPORTUNITIES FOR IMPROVEMENT:

A unified, secure, simple, and
resource-efficient environment to
run multiple OSs simultaneously
on a single machine

-
KEY CORE INSIGHTS
(Derived from 2. EMPATHIZE)
=y Cost Barrier:
Users are blocked
from new OS access J
by hardware costs.
Main System Fear of Failure:

experiment due toa <
Safe Sandbox  main system crash risk.

Learning Complexity:
Existing tools have a
steer learning curve,
ally for beginners.

INSIGHT

BECAUSE hardware costs are

too risky, and existing resource
management is complex

TYPE-2 HYPERVISOR
(e.g., VMware Workstation)

HOST OPERATING SYSTEM
(e.g., WINDO

prohlbmve, main system crashes are

POINT OF VIEW (POV) STATEMENT

Students, Developers, and Testers
need a safe, affordable, and easy-to-
multi-OS virtualization platform
BECAUSE hardware costs and crash

risks prevent learning and rapid testing.

HOW MIGHT WE (HMW) QUESTIONS

(Guiding the Next Stage)

.

“@ | “HMW make running a new OS as
simple as opening a new browser tab?”
@ “HMW eliminate manual resource
ﬁ & allocation entirely?”

Student Tester
Linux | MacOS

HMW create an unbreakable  Pre-configured OS
sandbox that ensures a testing environments

main system can't crash? in seconds?

£ Simplifying VM Creation Automaing Resource Allocation

Focus on Simplification, Security, and Pre-Configuration % Optimizing Performance & Security
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PROBLEM-SOLVING FRAMEWORK: IDEATE STAGE

, Idea: @

A super-lightweight, testo OS.
- = Idea:
1 Creates New 0S A super-lightweight,
an instant VM zero-config o
Easy Mode @D virtualization app. ok
Brainstorm Cloud )
p
KEY CORE INSIGHTS
(Derived from 2. EMPATHIZE)
S Cost Barrier: Brainstorm

Users are blocked Cloud...

from new OS access
by hardware costs.

Main System Fear of Failure:
Crash Users hesitate to

experiment duetoa <
Safe Sandbox  main system crash risk.

; L Cost Barrier:
Learning Complexity:
Existing tools have a
steep learning curve,

7 Zero-Config Hypervisory
| especially for beginners.

{22} Integrated Marketplace

OPPORTUNITIES FOR IMPROVEMENT: Synthesis of Top Ideas for Defining the Solution L 5 Self-Managing Resources, Integrated Marketplace

SYNTHESIS & SELECTION:

g Fear of Failure: —_—

Q..y
@@ 4. IDEATE

A self-managing resource
hypervisor with integrated
filesystem.

Self-Tuning: Adjusts:

Undo My Last Crash

Reverts system state

™
—/_’;»

/—

automatically Optimized for
Performance & Security
—————

~

POINT OF VIEW (POV) STATEMENT

“HMW make running a new OS as
simple as opening a new browser?”
and
“HMW eliminate manual resource
resource allocation entirely?”

- 7

HOW MIGHT WE (HMW) QUESTIONS
(Guiding the Next Stage)

= 1 “HMW make running a new OS as
simple as opening a new browser tab?”
@ “HMW eliminate manual resource
allocation entirely?”

JTTTR
@ S F oTrial st .;! Tecst,
ree uadent | er
aied % Linux | MacOS

HMW create an unbreakable  Pre-configured OS
sandbox that ensures a testing environments
main system can't crash? in seconds?

L.

& Zero-Config Hypervisor Ul ¥ Automating & Security
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PROBLEM-SOLVING FRAMEWORK: PROTOTYPE STAGE

~SELECTED IDEAS -
@ Idea:
Zero-Config Hypervisor UL
| Creates New 0S
an instant VM
Easy Mode D)

Minimalistic Interface.

s

(2] Idea:
Self-Managing Resource Hypervisor.

bl =y

@& RAM
\ —— .

@ Disk

Automated Backend.

~

~

© Idea:
Integrated OS Marketplace.

by hardware costs.

Fear of Failure:
Users hesitate to

from new OS access

-
BUILDING THE PROTOTYPE
(Derived from 2. EMPATHIZE) Zero-Config Ul
" Cost Barrier: :
Users are blocked

f

Main System ilure:
Crash i
‘ experiment due to a <
Safe Sandbox  main system crash risk.

Learning Complexity:
Existing tools have a
7 steep learning curve,

- || especially for beginners.

J

Smart Hypervisor
Prototype
e.g., VBox-Light y

POINT OF VIEW (POV) STATEMENT

& 5. PROTOTYPE

0 PROTOTYPE CONCEPT

? Zero-Config Hyper: -
m (v Minimalistic Interface. “ Wy ~

, ii @ Automated Virtualization.
S eas Automated Virtualization.
mode

@ @ Integrated OS gy
=3 Marketplace.

€ PROTOTYPE FEEDBACK LOOP |

4 0=

ﬁ\

Test wnth users: Observe mteractlon Analyze: Are
Students, gather feature  resources self-
| Developers, Testers. feature feedback. tuning correctly7

OPPORTUNITIES FOR IMPROVEMENT: Synthesis of Prototypes for Final Solution

& Simplifying VM Creation % Automating VM Creation
3 Enhancing Security

¥ Automating Resource Allocation
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PROBLEM-SOLVING FRAMEWORK: TESTING STAGE ,O:j* 6. TESTING

Metric:
VM Creation Time.

New data:
data:
< 5 seconds.

New Data Dashboard

N

- PROTOTYPE PERFORMANCE METRICS ————

Idea:
Resource Efficiency.

(2]

u:; RAM: 30%
-:> Disk: 10%.

Se|f-Tun|ng Analysis. J

(©

&0 CPU:20%

\

Idea:
Integrated OS Marketplace.

Student ' Tester
Linux | MacOS

(Derived from User Feedback)

Mlnlmallstlc Interface

,0;

rTESTING STAGE FINDINGS
A:
Affordable Testing
Maér:a Ssx'(jstem C:

— Safe Sandbox

Learning Complexity:
Step learning curve %

Zero-Config Ul

Cost Barrier:
Users can test

J

VBox-Light

Smart Hypervisor:

POINT OF VIEW (POV) STATEMENT
0 KEY Into Feature Adoption I

Bug Reports:
easy Resources self-tune
mode effectively.

@@ I&l Integrated OS Market.

(TESTED VERSION) .

on one machine.

Fear of Failure:
Users feel safe
with sandboxes.

eliminated.
Simple Learning

| successfully.

Users desire more 0S types.
@ TESTING FEEDBACK ANALYSIS
Students:  Bug Reports Integrated
Rapid learning 0S Market
on new 0S. 8 '*,
Developers APl  Testers: Multiple
accesstested  concurrenttest  Users desnre

environments work more 0S types.l

OPPORTUNITIES FOR IMPROVEMENT: Finalizing the Solution based on User Testing

&2 Simplify Ul VM Creation %Automating VM Creation
%5 Automating Resource Allocation ¥ Expand 0S Market
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1. PHYSICAL HARDWARE
Virtualization Software (Foundation: CPU, RAM, etc.)

2. HOST 0S (Middleman)

3. TYPE-2 HYPERVISOR
(The Software App)

4. VMs & GUEST 0S (Windows, Linux, etc.)
5. APPLICATIONS (The Top Layer)

Runs on Host 0S

Uses Host 0S to Access Hardware

Multiple VMs

DEFINITION /' ARCHITECTURE

Disadvantages

Lower Performance (Host OS layer) S aaer o i o

2. CREATES VIRTUAL MACHINES

3. ASSIGNS VIRTUAL RESOURCES
(vCPU, vRAM, Disk, Network)

4, HOST 0S COMMUNICATES WITH HARDWARE
5. HYPERVISOR MANAGES VMs via HOST 0S

More Resource Usage

TYPE-2
HYPERVISOR
(HOSTED)

Less Secure (Dependent on Host 0S)
Free and opersource

HOW IT WORKS
(Step-by-Step)

DISADVANTAGES
Limited Scalability & EXAMPLES

ORACLE VM VIRTUALBOX
(Free, Open-source) Run on existing 0S
VMWARE WORKSTATIO'N Easy like normal software
p
(Proto0l \ Examples Supports Multiple Guest 0S
VMWARE(,,FE‘%)S"; DISADVANTAGES FEATURES & Ideal for Testing & Dev  Suitable for testing
& EXAMPLES ADVANTAGES ible (&
. PAR. ALLELS DESKTOP Flexible (smultaneous 03)
(mainly Windows on mac0S) Cost Effective (No new machines)
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