
Cairo: 2D in a 3D World



Who am I?



• part of Intel's Open Source Technology Centre,
  developing drivers for Intel Graphics.
 (Don't ask me what I think of Poulsbo.)

• De facto maintainer for Cairo

• Top 20 GNOME committer.



What is Cairo?



• Pen based drawing model developed from PS/PDF

• Originally convenience library for XRender

• Now a full Page Description Library
  - software rasteriser
  - native display acceleration
  - vector output for printing



A glimpse into the drawing model





Donn Ingle, http://www.tortall.net/mu/wiki/CairoTutorial



What does Cairo look like to the GPU?







Glyphs the good



Fill the bad



Stroke the ugly



To go fast, think like a GPU.



• GPUs are very fast many-core stream
processors with long pipelines.

• They do not like state changes;
tiny operations with lots of
cache flushes.



Cairo is inherently difficult to
accelerate on today's hardware
but not impossible!







My ideal hardware would do 31x33 FSAA.

Include sub-pixel filtering.

And process an entire composite DAG in a single pass.



The future



• Focus on what Cairo does best:
Page Description and Presentation

• Leave the animation to libraries that
were explicitly designed for the task

• Share the core routines for the common tasks?



Overcoming the release drought



• Can anyone remember the last Cairo release?

• Development however did not stall.

• With every patch the amount of code to
stabilise increased, and the desire reduced.



http://www.ohloh.net/p/cairo



New Release Plan!



• Make 1.10.

• Time based releases: every 6 months.

• Get updates to distros quicker, and
maintain continual development, yet
stable base.



1.10, what does it do for me?



• Self-intersection removal

• Much faster software rasteriser
 - scan line based
 - direct rendering optimisations
 - [pixman has much improved as well]

• Server-side gradients



Self-intersections, can you spot them?



What's next?



buildbot
cairo_backend_t
color spaces
compositor/blitter interface
direct2d backend
mime surface
cairo_shape_t
stroke-to-path
type7 gradients
yuv and planar images



Images courtesy of
• http://xkcd.com/721/ - Attribution-NonCommercial 2.5 Generic
• http://icanhascheezburger.com/
• http://cuteoverload.com/



Render fast,
die young.


