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System Virtualization

Virtualizing entire computer systems to run multiple operating systems 

simultaneously on a single physical machine.
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What is System Virtualization?

Host

Physical machine 

providing resources

Hypervisor

Manages virtual machines 

and resources

Guest OS

Independent operating 

systems running

Virtual Hardware

Emulated CPUs, memory, 

and devices
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Key Concept

One Physical System

Single computer hardware

Multiple Virtual Systems

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)

Virtual CPU 

Allocation

VMs perceive 

CPUs

Each VM sees its own 

CPU

Instructions 

scheduled

Hypervisor manages 

execution

Example: 4-core 

split

2 VMs with 2 vCPUs 

each

Hypervisor divides 

cores

Maps physical cores to 

vCPUs
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Virtual Memory (vRAM)

Example: 
8GB/8GB

IsolationAllocation
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Virtual Storage (vDisk)

Virtual Disk File

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

Flexible 
Configuration

Supports different sizes and file 
systems, such as 50GB or 100GB 

partitions.
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Virtual Network

Example: VM1 uses IP 192.168.1.10, VM2 uses 192.168.1.20

Virtual Network 
Interfaces

Hypervisor creates 

interfaces for VMs
Virtual Switch
Enables VM-to-

VM and external 

traffic

Network Configuration

Different IPs, subnets, 

and settings
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Guest Operating System

Separate OS

Dedicated 

Hardware View

Isolated 

Operations

Example: 

Ubuntu

Example: 

Windows 

Server
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Why System Virtualization?

Problems in Traditional Systems

• Underutilized hardware

• High infrastructure cost

• 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.

Virtual Copies

Isolated 
Environments

Resource 
Optimization

Enhanced 
Capabilities
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