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Overview - Methodology
• Fedora – Buildroot – Yocto Project

• Initial Build & Test

• “Vendor” vs Vanilla / Local sources

• Customize Code

• Customize Config

• Test 



Fedora



Fedora - Setup

$ sudo dnf install fedpkg

$ fedpkg clone - a kernel

Cloning into 'kernel'...
remote: Enumerating objects: 111341, done.
remote: Counting objects: 100% (26794/26794), done.
remote: Compressing objects: 100% (6136/6136), done.

$ cd kernel && sudo dnf builddep kernel.spec

$ fedpkg -- release f43 local



Fedora - Setup

ls - ln x86_64/

total 5386600

- rw- r -- r -- 1 1000 1000     227629 Nov 29 22:24 kernel - 6.18.0 - 0.rc7.251129g19eef1d98eed.63.fc43.x86_64.rpm

- rw- r -- r -- 1 1000 1000   20565073 Nov 29 22:24 kernel - core - 6.18.0 - 0.rc7.251129g19eef1d98eed.63.fc43.x86_64.rpm

- rw- r -- r -- 1 1000 1000   21027357 Nov 29 22:24 kernel - devel - 6.18.0 - 0.rc7.251129g19eef1d98eed.63.fc43.x86_64.rpm

- rw- r -- r -- 1 1000 1000     227497 Nov 29 22:24 kernel - devel - matched - 6.18.0 - 0.rc7.251129g19eef1d98eed.63.fc43.x86_64.rpm

- rw- r -- r -- 1 1000 1000  102566873 Nov 29 22:24 kernel - modules - 6.18.0 - 0.rc7.251129g19eef1d98eed.63.fc43.x86_64.rpm

- rw- r -- r -- 1 1000 1000   72644045 Nov 29 22:24 kernel - modules - core - 6.18.0 - 0.rc7.251129g19eef1d98eed.63.fc43.x86_64.rpm

- rw- r -- r -- 1 1000 1000    4695481 Nov 29 22:24 kernel - modules - extra - 6.18.0 - 0.rc7.251129g19eef1d98eed.63.fc43.x86_64.rpm



Fedora – Local Sources / Vanilla

$ sudo dnf install rpmdevtools ncurses - devel make gcc bc openssl - devel elfutils - libelf -

devel bison flex dwarves perl - core rsync

$ git clone https://git.kernel.org/pub/scm/linux/kernel/git/stable/linux.git

$ make olddefconfig

$ make - j$( nproc ) rpm - pkg

$ ls - ln rpmbuild /RPMS/x86_64/kernel - *

- rw- r -- r -- 1 1000 1000 131165883 Nov 30 00:01 rpmbuild /RPMS/x86_64/ kernel - 6.17.8_alhe_custom+ - 3.x86_64.rpm

- rw- r -- r -- 1 1000 1000  10416516 Nov 29 23:57 rpmbuild /RPMS/x86_64/kernel - devel - 6.17.8_alhe_custom+ - 3.x86_64.rpm

- rw- r -- r -- 1 1000 1000   1606803 Nov 29 23:56 rpmbuild /RPMS/x86_64/kernel - headers - 6.17.8_alhe_custom+ - 3.x86_64.rpm



Fedora – Custom Patches



Fedora – Custom Patches

diff -- git a/ kernel.spec b/ kernel.spec
index cc8c07d19..f64399923 100644
--- a/ kernel.spec
+++ b/ kernel.spec
@@ - 1167,8 +1168,12 @@ Patch1: patch - %{ patchversion } - redhat.patch

%endif

# empty final patch to facilitate testing of kernel patches
+Patch999999: 0001 - init - Add - custom - patch - for - Linux - Plumbers.patch
+Patch999999: 0002 - misc - Add - Plumbers - sample - module.patch

Patch999999: linux - kernel - test.patch
+

# END OF PATCH DEFINITIONS

%description
@@ - 2016,6 +2021,8 @@ ApplyOptionalPatch patch - %{ patchversion } - redhat.patch

%endif

ApplyOptionalPatch linux - kernel - test.patch
+ApplyOptionalPatch 0001 - init - Add - custom - patch - for - Linux - Plumbers.patch
+ApplyOptionalPatch 0002 - misc - Add - Plumbers - sample - module.patch

• Fedora Kernel



Fedora – Custom Configs

scripts/config -- disable EFI_SBAT_DATAFILE

scripts/config -- disable CONFIG_EFI_SBAT_FILE

scripts/config -- disable CONFIG_EFI_SBAT

# scripts/kconfig/merge_config.sh .config kernel/configs/ plumbers.cfg

Using .config as base

Merging kernel/configs/ plumbers.cfg

Value of CONFIG_PLUMBERS_CFG is redefined by fragment kernel/configs/ plumbers.cfg :

Previous value: # CONFIG_PLUMBERS_CFG is not set

New value: CONFIG_PLUMBERS_CFG=m

# configuration written to .config



Fedora – Custom Configs
$ make ARCH=x86_64 plumbers.config olddefconfig

Using .config as base

Merging ./kernel/configs/ plumbers.config

Value of CONFIG_PLUMBERS_CFG is redefined by fragment ./kernel/configs/ plumbers.config :

Previous value: # CONFIG_PLUMBERS_CFG is not set

New value: CONFIG_PLUMBERS_CFG=m

# merged configuration written to .config (needs make)

• Make doesn’t need path, but needs .config extension



Fedora – Test

$ dnf install kernel - 6.17.8_alhe_custom+ - 3.x86_64.rpm ...

• Reboot

• Alternatives:

- VM

- QEMU + Rootfs (e.g. docker)

qemu- system - x86_64 - kernel vmlinux - append "root=/dev/ sda console=ttyS0" - hda rootfs.img - nographic



Buildroot



Buildroot Initial Build

• buildroot / buildroot · GitLab

• Kernel build needs to be enabled

• Set a defconfig

• make

https://gitlab.com/buildroot.org/buildroot/
https://gitlab.com/buildroot.org/buildroot/
https://gitlab.com/buildroot.org/buildroot/
https://gitlab.com/buildroot.org/buildroot/


Buildroot Initial Build



Buildroot Initial Build

• make menuconfig

• make linux



Buildroot Initial Build - Test

• start-qemu.sh is created 

automatically by buildroot



Buildroot – Custom patches

• Specify patch directory

• Fails silently if files are not present

• Patches cannot be applied to a local repo



Buildroot – Custom patches

• make linux-dirclean

• make linux-rebuild



Buildroot – Kernel Config

• make linux-menuconfig



Buildroot – Kernel Config

• Needs absolute path

• make linux-rebuild



Buildroot – Local Sources

• Does not detect kernel version from repo

• If rebuilding, headers wont match – make linux-headers-dirclean



Buildroot – Test

• start-qemu.sh



Yocto Project / OpenEmbedded



Yocto Project - Setup

• Scarthgap = LTS (2024)



Yocto Project - Setup

• bitbake linux-yocto



Yocto Project - Test

• runqemu grabs correct 

values automatically



Yocto Project – Local Sources

• PREFERRED_PROVIDER_linux-yocto = "linux-yocto-upstream" 

• Vanilla -stable

• Same version as linux-yocto

• Yocto Kernel-meta enabled



Yocto Project – Local Sources

• devtool modify linux-yocto

• devtool is one 

supported flow, but 

there are more



Yocto Project – Custom Patches



Yocto Project – Kernel Config

• devtool menuconfig linux-yocto

• bitbake linux-yocto -c menuconfig



Yocto Project – Kernel Config

• devtool menuconfig linux-yocto

• devtool-fragment.cfg is automatically created 



Yocto Project – Kernel Meta

• SCCs

• BSP

• KTYPE e.g. tiny, standard, preempt-rt

• Patches

• cfg fragments

• Dependencies on features

• KERNEL_FEATURES:qemuall += "cfg/virtio.scc"

• SRC_URI += "fragment.cfg”

https://git.yoctoproject.org/yocto-kernel-cache

https://git.yoctoproject.org/yocto-kernel-cache
https://git.yoctoproject.org/yocto-kernel-cache
https://git.yoctoproject.org/yocto-kernel-cache
https://git.yoctoproject.org/yocto-kernel-cache
https://git.yoctoproject.org/yocto-kernel-cache


Yocto Project – Iterate
• devtool build-image core-image-minimal || devtool build linux-yocto

• runqemu



Yocto Project – Devtool finish

• devtool finish meta-plumbers



Yocto Project – Devtool finish

• Patches applied

• No longer building 

from workspace



Yocto Project – Out-of-tree Modules



Which kernel dev flow is most useful to you?
• Vanilla is widely used

• Buildroot migration is simple due to make/kconf familiarity

• Yocto Project has more features
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