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Overview
● Lima is an open source graphics driver which supports Mali-4xx 

embedded GPUs from ARM via reverse engineering

● Upstreamed in mesa 19.1 and linux kernel 5.2

● Community developed driver



  

Mali-4xx
● Mali-400 (2008), Mali-450 (2012), Mali-470 (2015)
● One of the world’s most shipped mobile GPUs
● OpenGL ES 2.0
● Tiling rendering model
● Not unified shader architecture
● Up to 8 PP cores, up to 2 GP cores
● No integers, only fp16
● Mali-4xx is not a display controller (HDMI, LCD, etc).



  

Mali-4xx
● Is it still relevant today?
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Status update
● Performance work

– Job submission rework

– Partial update

– BO cache

– Shader caches – runtime and disk



  

Status update
● Compiler work

– Fully functional fragment shader compiler (ppir)

– Fully functional vertex shader compiler (gpir)

– Improvements in combining ppir instructions



  

● Lots of bug fixing!

● Please keep reporting any issues!

Status update



  

Status update
● Documentation in mesa: https://docs.mesa3d.org/drivers/lima.html 

● FAQ

https://docs.mesa3d.org/drivers/lima.html


  

Status update
● CI: New LAVA instance for Lima

● AML-S805X-AC (La Frite)



  

Status update



  

Status update
● deqp gles2: current deqp results from CI

Pass: 15989, ExpectedFail: 59, Warn: 62, Skip: 382, Duration: 3:17



  

Status update
● Android: great community efforts

● Seems to be in good shape



  

Status update
● Kernel

● Runtime power management

● Mostly reworks and keeping up to date



  

Benchmark
mali lima vc4

Board AML-S805X-AC (La Frite) Raspberry Pi 3

GPU Mali-450 MP3 @ 650MHz VideoCore IV

OS libre computer Debian 10 LXDE with Mali Raspberry Pi OS

Kernel, dtb v5.4/libretech-master-stable-build v5.10/raspberrypi

Kernel driver mali DX910-SW-99002-
r7p0-00rel1_meson_gx

lima vc4

User space libMali.so r7p0-00rel0 mesa 21.2.0-devel

Benchmark glmark2-es2 2020.04



  

Benchmark

[usual benchmark disclaimers]



  

Benchmark

[usual benchmark disclaimers]

For best results, benchmark your own application
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Benchmark



  

Benchmark



  

Going forward
● Not many gitlab issues left

● More performance work?

– Compiler improvements?

– Performance counters?

● Need more community feedback



  

Going forward
● https://docs.mesa3d.org/drivers/lima.html 

● https://lists.freedesktop.org/mailman/listinfo/lima 

● #lima channel on OFTC

https://docs.mesa3d.org/drivers/lima.html
https://lists.freedesktop.org/mailman/listinfo/lima
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