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Part 1: The State of Tooling

In-tree:

- localmodconfig

- kconfig-sym-check.pl

- checkkconfigsymbols.py



Part 1: The State of Tooling

Out-of-tree:

- kmax
- klocalizer
- koverage
- krepair
- kismet

- kconfirm
- kconfirm-smt

- nom-kconfig



The Kmax Suite

klocalizer:
- Generate a configuration that will compile a file / line of C 

code

koverage:
- Checks if your configuration will compile the lines affected 

by a patch

krepair:
- Tweaks your configuration to compile the lines affected by 

a patch 



kconfirm: a Static Analyzer for Kconfig

Linting:
- Duplicate dependencies
- Dead code
- “select-visible”

Outdated documentation
- Dead links



kconfirm-smt: Not Just Heuristics

SMT-solving Kconfig:

- Detect dead options

- Detect “undead” options

- Dead subranges for int/hex options 

- Detect wrong types (e.g. tristate vs bool)

- Detect Unmet Dependency bugs



What’s Still Missing

1. Revive dead tools
a. Vampyr
b. tree-sitter-kconfig

2. A style guide?

3. Formal semantics



Style: Improve Readability by Grouping?



Unifying Different Kconfig Styles?



Indent the Code like the Frontend? 



Semantics of Kconfig



But What Kind of Semantics?

- Denotational

- Mechanized

- Operational



Semantics of Kconfig: Denotational?



Semantics of Kconfig: Mechanized?

linux/tools/memory-model/



Semantics of Kconfig: Operational



Language Versioning

Linux v7.1: depends on X if Y

Linux v7.2 - v7.3: fixes

Linux v7.4: def_int, def_hex, def_str

What about…

Kconfig v19: depends on X if Y

Kconfig v19.1 - v19.2: fixes

Kconfig v20: def_int, def_hex, def_str

 



Part 2: Fragmentation

At least 44 known open source projects using Kconfig, including:

1. coreboot
2. Das U-boot
3. Zephyr
4. uClibc
5. BusyBox

6. ToyBox
7. QEMU
8. OpenWrt
9. L4Re / Fiasco
10. ESP-IDF



coreboot’s Extension to Kconfig: *



U-Boot: Closer to an Old Kconfig

- Retains named choices

- Retains tristate choices

- Lacks ‘transitional’

- Imply works differently



Kconfiglib’s Extension to Kconfig



How do we Reconcile the Different Forks?

- Should the official Linux Kconfig support features for the rest of the 
ecosystem?

- Other projects need types like floating-point, so they need to use an 
alternative to Kconfig

- Should Kbuild support other implementations of Kconfig?

- Should we package Kconfig for other projects to use?


