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What is Full Virtualization?
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Key Concept: Binary Translation
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How Full Virtualization with Binary Translation Works
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Step-by-Step Execution Flow

The binary translation process follows a systematic approach to ensure guest OS instructions execute safely while maintaining the illusion of direct 

hardware access.

Translate & Return

Instructions are translated and 

results returned to the host.

Hypervisor Check

The hypervisor intercepts and 

inspects privileged instructions 

for security.
Instruction Execution

The processor runs the initial 

program instructions.
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Real-World Example: VMware Workstation

A practical demonstration of full virtualization in action shows how binary translation enables seamless multi-OS environments on 
single hardware platforms.

Result: Two operating systems run simultaneously, safely, and efficiently on a single physical machine.
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Binary Translation Technical Details

The binary translation mechanism employs sophisticated techniques to maintain performance while ensuring security and compatibility across 

diverse operating systems.
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Performance Analysis of Full Virtualization

Performance 
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Binary translation adds runtime 
overhead, hurting I/O-heavy apps.
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Design Thinking for 

Virtualization

Applying structured problem-solving to enable multiple operating 
systems to share hardware without modification

Problem Statement

How can we allow multiple OSes to share hardware without modifying 

them?
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Empathize: Understanding User Needs
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Define: The Core Problem

Challenge

Privileged instructions 

unsafe when OSes 

share hardware.

Goal

Run unmodified 

guests with security 

and high performance.
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Ideate: Potential Solutions
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Prototype: Building the Solution
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Test: Validation Results

Result
Binary translation successfully enables unmodified guest operating systems to run on virtualized hardware 
while maintaining full compatibility, security isolation, and acceptable performance overhead.
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