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How to Save Power — The Ildeal

App submits decode job Compositor sends video & desktop FB via DRM planes
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[AMD Official Use Only - General]
How to Save Power — The Frequent Reality

Compositor does GFX composition

HW Decoder ﬁ DMA Engine

App submits decode job Compositor sends composed fb

App recreates buffers every frame

HW Decoder DMA Engine

Compositor does GFX composition App submits decode job

Compositor sends composed fb
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Compositors' State of Affairs (2024 Q42025 Q4)

Kwin Mutter Weston
Overlay — 0 —> o—0
Strategy Underlay
Fullscreen = = =
Scale o—0 o—0 o—0
Offloaded oo oo oo
Shader Op o
Color Pipeline — — —
MR not created ® Merged — experimental or requires config

MR exists — work in progress ® Merged — enabled by default
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https://invent.kde.org/plasma/kwin/-/merge_requests/7795
https://gitlab.gnome.org/GNOME/mutter/-/merge_requests/2660
https://invent.kde.org/plasma/kwin/-/merge_requests/7907
https://gitlab.freedesktop.org/wayland/weston/-/merge_requests/1258
https://invent.kde.org/plasma/kwin/-/merge_requests/6600
https://gitlab.gnome.org/GNOME/mutter/-/merge_requests/4558
https://gitlab.freedesktop.org/wayland/weston/-/merge_requests/1702
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Apps' State of Affairs (2024 Q42025 Q4)

« Focusing on MPV, Firefox, and Chromium
- MPV HW Decode enabled on some distros by default via config file with --hwdec=auto
- Firefox HW Decode enabled by default on amdgpu as of v136 with mesa >= 24.2

MPV Firefox Chromium
HW Decode N N N
Zero-Copy N S N
Color Management 5@ N N
Color Representation NS N N
MR not created Merged — experimental or requires config

MR exists — work in progress ® Merged — enabled by default
AMDZ\
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https://bugzilla.mozilla.org/show_bug.cgi?id=1837140
https://issues.chromium.org/issues/40225939
https://bugzilla.mozilla.org/show_bug.cgi?id=1946374
https://source.chromium.org/chromium/chromium/src/+/main:ui/ozone/platform/wayland/host/wayland_connection.cc;l=544;bpv=1;bpt=0?q=ShouldUseOverlayDelegation&ss=chromium%2Fchromium%2Fsrc
https://github.com/mpv-player/mpv/pull/15048
https://github.com/mpv-player/mpv/pull/15720
https://bugzilla.mozilla.org/show_bug.cgi?id=1942668
https://bugzilla.mozilla.org/show_bug.cgi?id=1948007
https://chromium-review.googlesource.com/c/chromium/src/+/6771393
https://chromium-review.googlesource.com/c/chromium/src/+/6898160
https://github.com/mpv-player/mpv/pull/14936
https://bugzilla.mozilla.org/show_bug.cgi?id=1642854#c37
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Case Study: Firefox

Direct scanout of HW decoded
buffer in Weston using the
underlay strategy
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- Framework 13 Laptop — AMD Ryzen Al 9 HX 370
« 2800x1920 120Hz panel

« EndeavourOS

- Firefox release channel

* YouTube, Big Buck Bunny, 1080p60 fullscreen

- Backlight 80%

 powerprofilesctl set balanced

Measurement .
- Battery measurement sampled over 10min
MethOdOIOQy o cat /sys/class/power supply/BAT1/uevent every 1s

o Calculate power: watts = current_now * voltage now

« Trace-cmmd command used for gpuvis plot:

o trace-cmd record --file-version 6 \
-e "amdgpu:amdgpu _cs_ioctl" \
-e "amdgpu:amdgpu sched run_job" \
-e "*fence: *fence signaled” \
-e "drm:drm_vblank _event"
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The Beginning — v135 -0.0w ( %)

- AMDGPU VAAPI decode disabled by default
- GFX used for everything

0) gfx_0.0.0

18 events
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HW Decode — v136 -0.7w ( 6%)

- AMDGPU VAAPI decode enabled by default
- GFX does scaling, CSC, blending

- SDMA active??
o Lots of needless buffer create/destroys

0) gfx_0.00 | |
23 events

1) sdma0
53 events

2) ven_unified_0
7 events
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GFX/SDMA Optimizations — v142 -1.0w ( 9%)

ooxooo [ [ [ [ T[] TTTT]]
6events

1) sdma0
12 events

2) ven_unified_0
6 events
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https://bugzilla.mozilla.org/show_bug.cgi?id=1959932
https://bugzilla.mozilla.org/show_bug.cgi?id=1959932
https://bugzilla.mozilla.org/show_bug.cgi?id=1959975
https://bugzilla.mozilla.org/show_bug.cgi?id=1959975
https://bugzilla.mozilla.org/show_bug.cgi?id=1961723
https://bugzilla.mozilla.org/show_bug.cgi?id=1961723
https://bugzilla.mozilla.org/show_bug.cgi?id=1961724
https://bugzilla.mozilla.org/show_bug.cgi?id=1961724
https://bugzilla.mozilla.org/show_bug.cgi?id=1968940
https://bugzilla.mozilla.org/show_bug.cgi?id=1968940

[AMD Official Use Only - General]

Underlay Direct Scanout — v142 -1.5w (13%)

- Enable by setting gfx.wayland. hdr=true in Firefox's about:config page
- SDMA now quiet — no more needless buffer ops
- One more GFX event remaining — it shouldn't be necessary

O
 Visual glitches can occur, hence not enabled by default

0) gfx_0.0.0
b events

2) vcn_unified_(]
b events
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https://bugzilla.mozilla.org/show_bug.cgi?id=1974244
https://bugzilla.mozilla.org/show_bug.cgi?id=1974244

[AMD Official Use Only - General]

Key Takeaways

 Linux desktop is becoming increasingly power-optimized

- Use fixed-function hardware where possible
o BTW, any interest in a 2D composition engine? (VPE)

- Analyze ring traces for needless operations, especially on GFX and SDMA
- Slow and steady does not win the race — Prefer bursts with longer periods of idle
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Copyright & Disclaimer

©2025 Advanced Micro Devices, Inc. All rights reserved.

AMD, the AMD Arrow logo, and combinations thereof are trademarks of Advanced Micro Devices, Inc. Other product names used inthis
publication are for identification purposes only and may be trademarks of their respective companies.

The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions, and
typographical errors. The information contained herein is subject to change and may be rendered inaccurate releases, for many reasons,
including but not limited to product and roadmap changes, component and motherboard version changes, new model and/or product
differences between differing manufacturers, software changes, BIOS flashes, firmware upgrades, or the like. Any computer system has
risks of security vulnerabilities that cannot be completely prevented or mitigated. AMD assumes no obligation to update or oherwise correct
or revise this information. However, AMD reserves the right to revise this information and to make changes from time to time to the content
hereof without obligation of AMD to notify any person of such revisions or changes.

THIS INFORMATION IS PROVIDED 'AS IS." AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE
CONTENTS HEREOF AND ASSUMES NO RESPONSIBILITY FORANY INACCURACIES, ERRORS, OR OMISSIONS THAT MAY
APPEAR IN THIS INFORMATION. AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT,
MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE LIABLE TO ANY PERSON FOR
ANY RELIANCE, DIRECT, INDIRECT, SPECIAL, OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY
INFORMATION

AMDA

14 together we advance_



R
&
2
S



[AMD Official Use Only - General]

Aside — Overlay vs Underlay Composition

Overlay

-
>
Underlay

Desktop
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