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o Krzysztof Kozlowski

o | work for Qualcomm

e | am a co-maintainer (with Rob Herring and Conor Dooley) of Devicetree bindings in
the Linux kernel

o | co-maintain also the soc subsystem (arm-soc)
o0 ...and a few Linux kernel subsystems and drivers

o | contributed a lot to the Linux kernel, although now | mostly read the code

o qit shortlog -s -n --no-merges | head -n 5



Agenda

e Status of the validation per architectures
o Status of the validation per SoC Platforms
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Disclaimer

e Presentation is based on actual data produced by Linux tools
o Data tells whether given architecture or platform is compliant or not

o However in a few slides | use adjectives like “incomplete” or “active” describing my
opinion about given architecture or platform

e These opinions are my own and do not reflect the views of my employer



Status of Architectures
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Kernel Versions

e All further slides show results as of Linux kernel;

o  Future v6.19 (next-20251125) - not for all slides
m Validated with dtschema v2025.08
O Latest v6.18, released few days ago
m Validated with dtschema v2025.08
o vb.13, released January 2025
m Validated with dtschema v2024.11
o vb.7 released January 2024
m Validated with dtschema v2024.02

e Trying to show change happening during last year
o Comparing with earlier Linux kernel releases is tricky, because dtschema is stricter now

o Therefore trying to use dtschema package from that era
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Architectures Tested Here

e ARM

o ls arch/arm/boot/dts’

o Everything which could build, so includes ARMv7, ARMvé and ancient ARMv4T (ARM?9 like TI Nspire calculator)
e ARM64

o ls arch/armé4/boot/dts’
e RISC-V

e Loongarch
e PowerPC

e Notincluded in my talk

o  MIPS - allyesconfig builds only part of it (being fixed by Rob)
o Pity if some architectures wanted to be on this list, but "git log” does not lie



Targets per Architecture
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Targets per Architecture (Loongarch, PowerPC and RISC-V)
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Total DTBs Check Warnings (Lower Better)
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DTBs Check Warnings / Target (Lower Better)
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DTBs Check Warnings / Target (Lower Better)
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DTBs Check Warnings / Target (Lower Better)

Linux kernel ARMé64 ARM Loongarch PowerPC RISC-V
vé.7 13.7 51.0 N/A 82.4 0.1
v6.13 4.2 32.2 24.0 80.9 0.2
v6.18 1.3 21.5 24.7 71.2 0.0

e Loongarch has only three DTB targets and a lot of warnings per target
e RISC-V has fifty DTB target and no warnings

o RISC-V was actually warnings free for two or more years, with minor occasional bumps in the warnings
e ARM and ARMé64 has comparable size (number of targets) but different number of
warnings
e Conclusion: the size of your ecosystem does not guarantee your DTS will be correct
o Thank you, Captain Obvious!



Status of (SoCs) Platforms



SoC Platforms - PowerPC

o PowerPC has no per-vendor split, thus not investigating individual platforms



Status of RISC-V Platforms



SoC Platforms - RISC-V

e RISC-V has 100% DTBs check compliance so no need to compare SoCs
e | can show number of targets...



Number of Targets - RISC-V
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Status of ARM (32-bit)
Platforms



SoC Platforms - ARM

e Thereis 40 subdirectories in arch/arm/boot/dts - ~40 SoC vendors
e Many not being actively developed
o Following slides show subset of architectures, e.g. most active in Linux kernel



Number of Targets - ARM (Excerpt)
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DTBs Check Warnings / Target (Lower Better) - ARM (Excerpt)
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DTBs Check Warnings / Target (Lower Better) - ARM Kudos
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Percentage of Warning-free Targets (Higher Better) - ARM (Excerpt)
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Warning-free Platforms (Higher Better) - ARM, v6.19 (next)

SoC Platform Percentage of Warning-free No. Targets
Targets
Actions 100% 5
Airoha 100% 1
Amlogic 100% 6
HPE 100% 1

Allwinner 92.5% 159



Platforms with Only Warnings - ARM, v6.19 (nhext)
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Commentary

e Fixing some DTBs check warnings might require testing and many ARM platforms are

now legacy
o Some are still actively developed, like Aspeed, but not much happening in fixing warnings

e Effortis mostly moved to ARMé64



Status of ARMé64
Platforms



SoC Platforms - ARMé64
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SoC Platforms - ARMé64

e Thereis 40 subdirectories in arch/armé4/boot/dts - ~40 SoC vendors

o Tesla and Exynos are both Samsung
o Freescale = NXP (old naming used here)

e Some not being actively developed, at least in DTS
o They still could be well supported ACPI platform...

e Following slides show subset of architectures, e.g. most active in Linux kernel



Number of Targets - ARMé4 (Most Active)
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Number of Targets - ARMé4 (Most Active)
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Number of Targets - ARMé4 (Most Active)
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Total DTBs Check Warnings (Lower Better) - ARM64 (Most Active)
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Total DTBs Check Warnings (Lower Better) - Highest To. Numbers
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Total and DTBs Check Warnings / Target (Lower Better)
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DTBs Check Warnings / Target (Lower Better) - ARM64 (Most
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Percentage of Warning-free Targets (Higher Better) - ARMé4
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Percentage of Warning-free Targets (Higher Better) - ARMé4
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Percentage of Warning-free Targets (Higher Better) - ARMé4
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Warning-free Platforms (Higher Better) - ARM64, v6.19 (next)

SoC Platform
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Platforms with Only Warnings - ARMé64, v6.19 (next)

SoC Platform
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Commentary
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Commentary

e Samsung was the first active ARMé4 platform reaching 100% compliance.
o Took me a lot of time to get there
o Would not be able to keep it at 100% without automated testing / Cl
B Thank you contributors for keeping it at 100% :)

o Kudos to several active platforms reaching 100%
Allwinner

Amlogic (early, v6.12!)

Apple

Intel/Altera (at v6.19)

NXP/Freescale

Texas Instruments
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Thank you

Krzysztof Kozlowski
krzk@kernel.org, @krzk@social.kernel.org
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