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AGENDA

Background / Motivation

Mediated Device Framework ðOverview

Mediated Device Framework ðDeep-Dive

Current Status

Demo

Future work
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TODAY, HOW GPU PRESENTED INSIDE KVM VM

Great performance

Full API compatibility ðGPU vendor driver inside 
the virtual machine

Poor density ðlimited by PCI-E resource

Minimal visibility of the device on the host ð
generic vfio_pci owns this device, and only 
perform enable/disable/route interrupts, reset 
the device

Difficult to cover all graphics workload ðeither 
underutilized or too small to scale

VFIO device pass-through [1]
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WHAT IS VGPU?

Physical GPU shared among multiple virtual machines

Great performance and suitable for different workload

Full API compatibility ðGPU vendor driver inside the 
virtual machine

Full device visibility to the hypervisor/host ðallows for 
device-specific features such as dynamically monitoring 
and tuning performance, detailed error reporting, etc.

High level overview

VIRTUAL
MACHINE
Guest OS

NVIDIA 
Driver

Remote
Graphics

Apps

VIRTUAL
MACHINE
Guest OS

NVIDIA 
Driver

Remote
Graphics

Apps

VIRTUAL
MACHINE

Guest OS

Apps

vGPU

Vendor 
Driver

KVM host

GPU

Vendor Driver

DMAremapper



5

I/O VIRTUALIZATION

SR-IOV devices - supported by standard VFIO PCI (Direct Assignment) today

Established QEMU VFIO/PCI driver, KVM agnostic and well-defined UAPI

Virtualized PCI config /MMIO space access, interrupt delivery

Modular IOMMU, pin and map memory for DMA

Mediated devices ðnon SR-IOV, require vendor-specific drivers to mediate sharing

Leveraging existing VFIO framework, UAPI 

Vendor driver - Mediated Device ðmanaging deviceõs internal I/O resource

SR-IOV and mediated solutions
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MEDIATED DEVICE FRAMEWORK

Mediated core module ( new)

Mediated bus driver, create mediated device

Physical device interface for vendor driver callbacks

Generic mediate device management user interface ( sysfs)

Mediated device module (new)

Manage created mediated device, fully compatible with VFIO user API

VFIO IOMMU driver (enhancement)

VFIO IOMMU API TYPE1 compatible, easy to extend to non-TYPE1

A common framework for mediated I/O devices
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MEDIATED DEVICE FRAMEWORK -
INITIALIZATION
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MEDIATED DEVICE FRAMEWORK
With QEMU ðDriver Initialization

Registers VFIO MDEV as driver
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MEDIATED DEVICE FRAMEWORK
With QEMU ðDriver Initialization

Registers VFIO MDEV as driver

Vendor driver registers devices
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