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Virtualization Concepts
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Virtualization

Virtualization is a large umbrella of technologies and concepts that are meant
to provide an abstract environment—whether virtual hardware or an operating
system—to run applications.
• the operating system level,
• the programming language level,
• and the application level
• Moreover, virtualization technologies provide a virtual environment for not only

executing applications but also for storage, memory, and networking.



12/4/2025

4

Why Virtualization??

• Increased performance and computing capacity. 
• Underutilized hardware and software resources. 
• Lack of space.  Which leads to server consolidation.

• Greening initiatives
• Rise of administrative costs. 
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Virtualization Characteristics

Guest, host and virtual layer
Example: hard ware virtualization

• Guest 
• virtual machine manager. 
• The host is instead represented by the physical 

hardware, and in some cases the operating system 
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Virtualization Characteristics
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Cloud Virtualization Properties

• Increased security 

• Managed execution 
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Cloud Virtualization Properties

• Managed execution 

performance tuning. 
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Cloud Virtualization Properties

• Portability
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Taxonomy of virtualization techniques
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Taxonomy of virtualization techniques
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Machine Reference Model

This interface allows portability of applications and libraries 
across operating systems that that use the same ABI. This model 
provides Security
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Machine Refence Model

Privilege and non-privilage instructions 

Hypervisor 
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Hardware-level virtualization
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Hardware-level virtualization
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