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Virtual Machines in Operating 

System

Exploring the power of virtualization technology
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FOUNDATION

What is a Virtual Machine?
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How Virtual Machines Work

Virtual CPU

Abstracted processor 

cores

Virtual Memory

Isolated RAM 

allocation

Virtual Disk

Separate storage volume

Virtual NIC

Network 

connectivity for VM
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Virtual Machine Architecture

Physical Hardware

Servers, CPU, memory, and 

storage

Hypervisor

Manages resources and 

ensures isolation
Multiple Guest VMs

Isolated virtual machines 

running workloads
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Types of Virtual Machines

Process Virtual Machine

Designed to run a single application or process.

Example: Java Virtual Machine (JVM), which allows Java programs to run on 

any platform.

System Virtual Machine

Emulates an entire physical machine and can run a full OS.

Example: VMs created using VirtualBox, VMware, or Hyper-V.
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SETUP GUIDE

Setting Up a Virtual Machine

Register & 
ActivateInstall OS

Attach Network
Allocate DiskCreate VM

Most platforms like VirtualBox or VMware offer wizards to simplify this setup process.
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Uses of Virtual Machines

Multiple OS Support

Run different OSes 

on one machine

Safe Testing 

Environment

Test software in 

isolated sandboxes

Legacy Applications

Run old apps on 

modern hardware

Server Virtualization

Host many VMs on 

one server
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Understanding Hypervisors

A hypervisor is software that enables virtualization by separating physical resources from VMs and managing resource allocation.

Virtualization Concepts

Bare Metal 

Hypervisors

Enterprise Data 

Center VMs
Hosted 

Hypervisors

Developer 

Workstation VMs
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Advantages of Virtual Machines

Isolation

Flexibility

Cost Savings

Disaster 

Recovery

Legacy 

Support
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DESIGN THINKING

Design Thinking Framework for VMs

Problem

Physical machines are limited; installing multiple OS on one machine is difficult. Developers need safe, 
portable, isolated environments.

Define

Need isolation, portability, and efficient resource utilization. Must support multiple OS/applications simultaneously.

Ideate

Use hypervisors to create VMs. Emulate hardware for guest OS. Allocate CPU, memory, and I/O resources virtually.

Prototype

Install VirtualBox or VMware. Create guest VM with assigned resources. Install guest OS inside VM.

Test

Run applications in VM. Observe performance. Check isolation: crashing one VM should not affect others.
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Define:

• Need isolation, portability, and efficient resource utilization.

• Must support multiple OS/applications simultaneously.

Isolation

Securely separate workloads 

and processes

Portability

Move environments across 

systems easily

Resource Efficiency

Maximize utilization with 

minimal overhead

Multi-OS Support

Run diverse OSes and apps 

concurrently
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Ideate

Use hypervisors to create VMs. Emulate hardware for guest OS. Allocate CPU, memory, and I/O resources virtually.

Virtualization Ideas

Create VMs

Use hypervisors to 

instantiate

Allocate Memory 

& I/O

Provide RAM and 

device I/O

Emulate 

Hardware

Simulate devices 

for guests

Allocate CPU

Assign virtual 

processor cores
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