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• virtio-gpu 3D, Supplementary Topics and Demos



Motivation and Background



Motivation
• Most virtio-gpu talks focus on acceleration mechanisms.

• This talk starts one layer below:

the building blocks that make virtio-gpu work.

• Inspired by Dave Airlie’s Virgil talk,

we focus on the implementation big picture: what has to exist before 3D 

acceleration becomes meaningful?

https://www.youtube.com/watch?v=rPeMrmeLTig


GPU Virtualization Paradigms



History: Prior Attempts Before Virgil



Introduction to virtio-gpu 2D
(Resource, Backing, Scanout, Transfer, and Flush)



Benefits of starting with virtio-gpu 2D
• The 2D path avoids the complexity of 3D acceleration.

• This lets us focus on the display infrastructure.

• We use Xorg modesetting + Mesa swrast / drisw as the example 

environment.



Requirement for a Minimal 2D Device
• Virtqueue handling virtio-input

◦ controlq

◦ cursorq

• GET_DISPLAY_INFO (first command invoked by virtio-gpu)

◦ display outputs

◦ scanout / resolution

• KMS modesetting state (basic validation)



Resource and Scanout



Resource Backing



Transfer and Flush



Role of the Graphics Stack
(Xorg, Mesa swrast / dri-sw, and Front Buffer Updates)



Buffers Setup: Screen Pixmap & Front BO



Buffers Setup: X11 Objects



Buffers Setup: Mesa Client Buffer



Step 1: Rendering



Step 2: Present



Step 3: Composition



Step 4: Scanout Update



Example: GLX Application Flow (Device Probe)



Example: GLX Application Flow (Display Setup)



Example: GLX Application Flow (Rendering)



Example: GLX Application Flow (Display Update)



Example: GLX Application Flow (Summary)



Pitfalls Found During Implementation
(Protocol Alone Is Not Enough)



Issue 1: Cursor RGB format Handling



QEMU's solution to Cursor RGB format Handling issue



Issue 2: 2D Commands Do Not Carry Layout



From KMS Plane to virtio-gpu 2D Resource



Virtio-gpu 3D, Supplementary Topics 
and Demos
(virtio-gpu 3D Acceleration)



virtio-gpu 2D / 3D Comparison



Beyond VirGL
• VirGL proved the model: OpenGL over virtio can work.

• Venus: Vulkan over virtio

• vDRM: native driver protocol over virtio (Rob Clark's talk)

• Recent Mesa VirGL deprecation and unmaintained announcement
◦ https://lists.freedesktop.org/archives/mesa-announce/2026-May/000849.html

https://www.youtube.com/watch?v=9sFP_yddLLQ
https://lists.freedesktop.org/archives/mesa-announce/2026-May/000849.html
https://lists.freedesktop.org/archives/mesa-announce/2026-May/000849.html
https://lists.freedesktop.org/archives/mesa-announce/2026-May/000849.html
https://lists.freedesktop.org/archives/mesa-announce/2026-May/000849.html
https://lists.freedesktop.org/archives/mesa-announce/2026-May/000849.html
https://lists.freedesktop.org/archives/mesa-announce/2026-May/000849.html


Recommended Implementation Order
• Ensure virtio correctness

• Implement minimal 2D display support

• Add virtio-input for mouse and keyboard

• Integrate VirGL / 3D acceleration path

• Verify the actual rendering backend



Demo: DirectFB2

https://www.youtube.com/watch?v=HXCayIWxO0M

https://www.youtube.com/watch?v=HXCayIWxO0M


Demo: kmscube

https://www.youtube.com/watch?v=E_do6xjRoz4

https://www.youtube.com/watch?v=E_do6xjRoz4


Demo: X11

https://www.youtube.com/watch?v=SseiS5zDdxM

https://www.youtube.com/watch?v=SseiS5zDdxM


Questions?
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