
 

 

VIRTUALIZATION: INTRODUCTION – 

CHARACTERISTICS OF VIRTUALIZED 

ENVIRONMENTS 

 

What is Virtualization? 

 

At its core, virtualization is the process of creating a "virtual" 

version of something physical, like a computer, storage device, or 

network. This means instead of having one computer for one 

purpose, you can use one physical machine to run multiple virtual 

machines (VMs) that act like separate computers. Each virtual 

machine can have its own operating system and applications, and 

they all share the same physical hardware (like the CPU, memory, 

and storage) of the host machine. 

 

Imagine it this way: 

 

Think of your computer as a big house (the Host Machine). 



 

 

Inside this house, you build several smaller apartments (the Guest 

Machines). 

Each apartment (guest machine) has its own kitchen, bathroom, 

and living space (operating system and applications), but they all 

share the same foundation and utilities (CPU, RAM, storage). 

The benefit? You don’t need to build a new house every time 

someone wants to live there. You just create more apartments 

inside the same house. This is how virtualization works—using a 

single computer more efficiently by running several virtual 

machines (VMs) inside it. 

 

How Does Virtualization Work? 

 

Virtualization is possible thanks to special software called a 

hypervisor. The hypervisor is like the landlord of the house. It 

manages all the virtual machines (apartments), making sure they 

each get enough resources (like memory and processing power) 

from the physical machine (house) without stepping on each 

other’s toes. 



 

 

 

There are two main types of hypervisors: 

Type 1 Hypervisor: This runs directly on the hardware (like the 

foundation of the house). It's often used in big data centers. 

Type 2 Hypervisor: This runs on top of an operating system (like 

putting the landlord’s office in one of the apartments), typically 

used on personal computers for smaller virtual environments. 

 

Key Terms: 

 

Host Machine: The physical computer where virtualization 

happens. 

Guest Machine: The virtual machines running inside the host. 

Hypervisor: The software that creates and manages these virtual 

machines. 

 

Benefits of Virtualization 

 



 

 

Better Resource Utilization: Without virtualization, many 

physical servers sit underused because each server is often 

dedicated to a single task. Virtualization helps to fully use the 

hardware by allowing many VMs to run on one server. It’s like 

using every room in a house efficiently. 

Cost Savings: Virtualization reduces the need to buy lots of 

physical servers. Instead, businesses can run multiple virtual 

servers on fewer physical machines, cutting down hardware, 

electricity, and maintenance costs. 

Flexibility: Virtual machines can be created, modified, or deleted 

quickly. If a business suddenly needs more computing power, 

they can easily spin up new virtual machines without buying new 

physical hardware. 

Disaster Recovery: Virtual machines are easy to back up and 

restore. If one physical machine fails, the VMs can be moved to 

another host machine, reducing downtime and keeping services 

running smoothly. 

Isolation: Even though VMs share the same physical hardware, 

they are isolated from one another. This means if one virtual 



 

 

machine crashes or gets infected by malware, the others remain 

unaffected. 

 

Different Types of Virtualization 

 

Application Virtualization: This allows applications to run on a 

computer without being installed on its operating system. For 

example, you might use a virtualized app on your phone that is 

actually running on a remote server. 

Network Virtualization: This creates multiple virtual networks 

that can operate on a single physical network. Each virtual 

network can be managed independently and provide separate 

services like virtual routers and firewalls. 

Desktop Virtualization: Instead of running an operating system 

locally on your computer, you access a virtual desktop stored on 

a remote server. This allows you to use your desktop from any 

device, anywhere. 

Storage Virtualization: This combines many physical storage 

devices into a single virtual storage pool. The system doesn’t need 



 

 

to know where data is physically stored; it simply sees one large 

pool of storage. 

Server Virtualization: This is the process of creating multiple 

virtual servers on one physical server. Each virtual server behaves 

like an independent server with its own operating system. 

Data Virtualization: This aggregates data from various sources 

(databases, servers, etc.) into a single, accessible layer. It gives a 

virtual view of data, no matter where it is stored. 

 

How Virtualization Lowers Costs 

 

Virtualization saves money because: 

 

Fewer Physical Machines: You don’t need as many physical 

servers, reducing hardware costs. 

Lower Energy Use: Fewer machines use less power and produce 

less heat, reducing cooling costs. 



 

 

Easier Management: Virtual machines can be managed, 

updated, and maintained more easily than physical machines. 

Pay-per-Use Model: In cloud computing, users can pay for only 

the resources they use, instead of investing in large physical 

infrastructure upfront. 

 

Drawbacks of Virtualization 

 

Initial Investment: While virtualization saves money in the long 

run, setting up the necessary infrastructure (like high-powered 

servers and hypervisors) can require a significant upfront cost. 

Learning Curve: Companies transitioning to virtualization or 

cloud computing need trained staff to manage virtual 

environments, which can be a challenge for businesses used to 

traditional servers. 

Security Risks: Virtualization adds layers of complexity, and if 

not properly secured, it could expose data to security risks, 

especially when storing data with third-party cloud providers. 

 



 

 

Why is Virtualization Important? 

 

Virtualization is a game-changer in modern computing. It allows 

for the efficient use of resources, supports cloud computing 

(which powers most online services today), and helps businesses 

reduce their IT costs while increasing flexibility and scalability. 

 

In simple terms, virtualization makes your computer work harder 

and smarter by allowing it to do many things at once, without 

needing more physical machines! It’s like turning one powerful 

computer into many, saving space, money, and energy. 


