
 

 

TECHNOLOGY EXAMPLE: VMWARE: FULL 

VIRTUALIZATION 

 

VMware is a company that makes software allowing you to run 

multiple operating systems (OS) on one physical computer. This 

is called "full virtualization." Imagine having a powerful 

computer that can act like several different computers at once! 

VMware is a leading provider of virtualization technology, and 

its full virtualization solution allows multiple operating systems 

to run on a single physical machine. This is accomplished through 

a hypervisor, which sits between the hardware and the operating 

systems. 

Full virtualization is a technique that allows multiple operating 

systems (OS) to run on a single physical computer, making each 

OS think it has its own hardware. This is done without needing to 

change or modify the guest operating systems. VMware is a 

popular example of this technology. 

Full virtualization is a technique that allows multiple operating 

systems (OS) to run on a single physical machine, making each 



 

 

OS think it has its own dedicated hardware. VMware is a leading 

provider of this technology, enabling efficient use of resources 

and flexibility in managing different environments. 

 

How Does It Work? 

 

1. Hypervisor: At the heart of VMware’s technology is a layer 

called a hypervisor. Think of it as a manager that controls 

how the computer’s resources (like CPU, memory, and 

storage) are shared among different operating systems. It 

makes sure each OS runs smoothly and independently. 

2. Virtual Machines (VMs): Each operating system runs in its 

own virtual machine. You can have Windows, Linux, and 

other systems all on the same physical computer without 

them interfering with each other. It’s like having several 

separate computers inside one! 

 

How Does VMware Achieve Full Virtualization? 

VMware uses two types of hypervisors: 



 

 

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

a server). 

2. Type-II Hypervisor: This runs on top of an existing 

operating system (like a desktop computer). 

Both types allow operating systems to run as if they were on their 

own machines. 

 

Execution of Instructions 

 

When a virtual machine (VM) needs to run instructions, VMware 

handles them in two ways: 

1. Direct Execution: For many simple instructions, the VM 

runs them directly on the hardware. This is efficient and fast. 



 

 

2. Binary Translation: For more complex or sensitive 

instructions that could affect the system's stability or 

security, VMware translates these instructions into 

something the hardware can understand. This translation 

happens at runtime, meaning while the program is running. 

 

Challenges with x86 Architecture 

The x86 architecture (common in many PCs) has a unique design 

that complicates virtualization: 



 

 

• Some sensitive instructions can’t be run directly because 

they would normally require special privileges (like running 

in “Ring 0,” which is the highest level of access). 

• Instead, when a sensitive instruction is called, it creates a 

“trap,” which is like a signal that something special needs to 

happen. VMware then translates this instruction to ensure it 

works properly in the virtual environment. 

 

Benefits of Binary Translation 

1. No Modifications Needed: Guest operating systems can run 

without changes, which is important for software where you 

don’t have the source code. 

2. Isolation and Security: Each virtual machine operates 

independently, providing strong security and isolation from 

one another. 

Disadvantages of Binary Translation 

1. Performance Overhead: The translation process takes 

time, which can slow down performance. 



 

 

2. Memory Usage: To improve efficiency, VMware uses a 

cache to store frequently translated instructions, but this 

increases memory use and costs. 

3. Lower Performance: Overall, running an OS in a 

virtualized environment on x86 architecture might only 

reach 80 to 95 percent of the performance of running directly 

on the hardware. 

 

Benefits of VMware Full Virtualization 

1. Isolation: Each virtual machine is isolated. If one crashes or 

has a problem, the others keep running. This makes it safer 

to try out new software or settings. 

2. Efficient Resource Use: Instead of having many physical 

computers sitting around, you can use one powerful machine 

to run multiple VMs. This saves space, energy, and money. 

3. Easy Backups: VMware lets you take snapshots of your 

virtual machines. This means you can save the state of a VM 

at a certain moment. If something goes wrong, you can go 

back to that saved state, similar to saving a game. 



 

 

4. Live Migration: With VMware, you can move a virtual 

machine from one physical computer to another without 

shutting it down. This is great for maintenance and ensures 

that services stay available. 

5. Scalability: As your needs grow, you can easily add more 

VMs or resources to existing ones. This flexibility helps 

businesses adapt to changes quickly. 

6. Management Tools: VMware provides tools for managing 

all your virtual machines in one place. This makes it easier 

to monitor performance and automate tasks. 

 

Common Uses 

• Development and Testing: Developers can create and test 

applications on different operating systems without needing 

multiple physical computers. This speeds up the process and 

reduces costs. 

• Server Consolidation: Companies can combine many 

servers into fewer machines, which lowers hardware costs 

and simplifies management. 



 

 

• Disaster Recovery: If a physical computer fails, having 

VMs allows businesses to quickly recover and keep running, 

reducing downtime. 

 


