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Motivation

01    cross-compilation is arcane

02   setup steps suck

03   hermeticity unlocks new capabilities
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Status quo
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Existing approaches
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Existing approaches
Sysroots, docker, prebuilts env
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Existing approaches
Source based
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Existing approaches
Zig cc
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Existing approaches
Nix

pkgsCross.*
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Requirements

Cross-compiling 
everything from source 

The hermetic approach
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01    An LLVM prebuilt toolchain

02   The LLVM source code

03   All other runtimes’ source code

Requirements

The hermetic approach

04       Bazel
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Requirements

The hermetic approach

{ Fast, Correct } — Choose two



LLVM Driver
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The hermetic approach



FOSDEM 2026

1
https://github.com/cerisier/toolchains_llvm_bootstrapped

Prebuilts

FOSDEM 2026The hermetic approach
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Runtimes

FOSDEM 2026The hermetic approach
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FOSDEM 2026

Upstreaming changes

FOSDEM 2026The hermetic approach
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FOSDEM 2026

Wiring

FOSDEM 2026The hermetic approach

Prebuilt toolchain
+

Runtime sources
+

BUILD.bazel files
+

Bazel `toolchain()` definitions
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Bazel transitioned toolchains
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Hermetic link graph

–sysroot=/dev/null
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Hermetic link graph
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Key consequence

any host ➡ any target
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Key consequence

+ many more in 
progress
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But we need to write 
the BUILD.bazel files  

> Either adapt existing runtimes or provide new ones (wasi, ape, etc.) 

The Hard Parts
Bazelifying everything
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Bazelifying everything

FOSDEM 2026The Hard Parts
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The Hard Parts
The glibc case
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01    Complex makefile and custom scripts

02   Requires a gcc cross compiler

03   Clang support since 2.43 (Jan 2026)

The issue

04   Support needed for many versions 
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The glibc case
The solution

Generate a stub library and 
link against it

aka interface library (.ifso)
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The glibc case
Thank you Zig
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The glibc case

01    Abilists to the rescue

02   Symbols index per lib, version and arch

03   Stub generator

Thank you Zig



$ demo
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Sanitizers

01    Built from LLVM sources

02   Support fully static or dynamic linking

03   Composable with the rest of the build.
           Build a UBSAN’ed LLVM?
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Windows
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Windows

01    Build mingw CRTs

02   Build mingwex and other extra C libs

03   Build import libs from DLL .defs

04   Assemble umbrella import libs from
           MRI recipes



$ demo
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The perks

01    Zero-setup remote builds

02   Zero-setup C cross compilation and
           cross link to other languages (Rust, Go, …)

Bazel enabled
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The perks
Thank you BuildBuddy



$ demo
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Bootstrapping
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Compiling the compiler and using it

Bootstrapping
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Compiling the compiler and using it

Bootstrapping

In a single build.



$ demo
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What’s next?
FDO
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What’s next?
FDO
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What’s next?
Exhaustive targets and runtimes support

- armbe
- thumb
- spirv
- risc

Your favorite target? 
Send us a PR!

- wasi
- cygwin
- ape
- ???

Your favorite runtime? 
Send us a PR!
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What’s next?
Cosmopolitan libc/APE – build once, run everywhere
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What’s next?
Make this useful outside of Bazel



FOSDEM 2026

1
https://github.com/cerisier/toolchains_llvm_bootstrapped

What’s next?
Make this useful outside of Bazel
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Thank you
Feedback and contributions welcomed


