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Motivation

• Linux supports 8 distinct virtualization systems:
• Xen, KVM, VMWare, ...

• Each of these has its own block, console, network, … drivers

• VirtIO – The three goals
• Driver unification

• Uniformity to provide a common ABI for general publication
and use of buffers

• Device probing and configuration
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Full Virtualization vs Paravirtualization
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Full Virtualization vs Paravirtualization
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VirtIO Architecture

• Front End Driver
• A kernel module in the guest OS
• Accepts I/O requests from the 

user process
• Transfer I/O requests to back-end 

driver

• Back-end Driver
• Accepts I/O requests from front-

end driver
• Perform I/O operation via physical 

device
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VirtIO Architecture
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VirtIO Transport layer

• Virtqueue
• It is a part of the memory of the 

guest OS

• A channel between front-end and 
back-end

• It is an interface Implemented as 
Vring
• Vring is a memory mapped  region 

between QEMU and guest OS

• Vring is the memory layout of the 
virtqueue abstraction
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Vring
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Vring Descriptor structure Vring available structure



Vring
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Data Exchange Flow
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Data Exchange Flow
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Data Exchange Flow
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Data Exchange Flow
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Data Exchange Flow
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Interrupt Handling
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Taken from: Rusty Russel’s Virtio paper

Fujitsu’s : Kernel Based Virtual Machine Technology white paper



Interrupt handling (VMWare Workstation)

• Hosted virtual machine model 
splits the virtualization software 
between a virtual machine 
monitor that virtualizes the CPU, 
an application the uses a host 
operating system for device 
support, and an operating 
system driver for transitioning 
between them
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VirtIO Driver Example – VirtIO Block Driver

Figure 1: Header structure of block device
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