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Who I am?

GNOME Release Team member since 2018
GNOME OS maintainer
Software Engineer at Codethink
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GNOME OS

GNOME OS is GNOME’s development, testing and QA operating system.
It builds the in-development versions of the GNOME desktop and core applications.

It is also an Image-based Linux system that tries to fully embrace the systemd
ecosystem.

Uses systemd-sysupdate for updates, as well as other systemd utils for measured boot,
encryption, etc.
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User facing features
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Running GNOME OS on phones

We’ve been building aarch64 images of GNOME OS for quite some time. They were
mostly useful for running VMs on aarch64 systems.

Last year, I presented GNOME OS running on the OnePlus 6. It worked but it was
doing some hacks.
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We added experimental support for running GNOME OS on Android devices:

u-boot can use a partition as a block device, and scan it for partitions
We added udev rules to mount a loopback device on the partition and scan it for
subpartitions.

Nowadays, systemd has some support to do the subpartition scanning automatically
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This allows to install GNOME OS on the userdata partition, without messing with the
partition table (and risking bricking the device).

This is currently supported for the OnePlus 6 and Fairphone 5.
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Next step is to port the GNOME Shell mobile patches to latest mainline.

Join us for the “GNOME on Mobile” BoF on 19 July.
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Installing codecs for patent-encumbered formats

GNOME OS has a few system extensions that can be added using the
systemd-sysupdate features system.

We added a new codecs-extra feature that downloads a sysext that contains more
complete builds of ffmpeg and mesa, as well as “ugly” gstreamer plugins. It mirrors the
org.freedesktop.Platform.codecs-extra flatpak extension.

To enable run updatectl enable --now codecs-extra
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Safe mode

Sometimes, the system can become unbootable due to an issue with a system extension.
This is more likely to happen for someone building and installing their own sysexts, but
it can sometimes happen with e.g. the nvidia driver.

The new safe mode allows to skip loading sysexts, and boot even if you have bad sysexts
installed.
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Gating MRs on OpenQA tests passing

We now have OpenQA tests run in merge requests, and any merge request needs the
“test-openqa-installer” test to pass before it can be merged.



State of GNOME OS 13

Less visible changes

More reliable printing support.
GNOME OS now uses kmscon as a Linux console replacement.
Added firwalld as firewall manager.
Added thermald.
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Developer changes
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Major documentation rework

The documentation used to be spread across the repository, the project wiki, and the
matrix chat history.

We now have consolidated all the documentation in one place, in the repository:

https://gitlab.gnome.org/GNOME/gnome-build-meta/-/tree/master/docs
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There is work in progress to publish that as a website using mdbook:

https://gitlab.gnome.org/GNOME/gnome-build-meta/-/merge_requests/4849
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debuginfod server

We now have a debuginfod server at https://debuginfod.gnome.org/.

debuginfod serves debuginfo-related artifacts over HTTP, and allows clients
(development tools such as debuggers) to download individual debuginfo on demand.

Instead of downloading the whole debug extension, you can setup debuginfod.

This works both GNOME OS Nightly and the nightly flatpak runtimes.



State of GNOME OS 18

bootc integration in OCI image

The gnome-build-meta buildstream project now provides an OCI image for GNOME OS,
using bootc.

This is not an officially supported version of GNOME OS, but you can build it yourself.

This is mainly for the convenience of GNOME OS downstreams, and is used by Bluefin
“dakota”.
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Testing main branch of GNOME components

We managed to find and report many bugs as they happen. Some bugs typically don’t
get caught by the component’s tests, and only can be seen in a complete system.

gnome-shell crashing when stopping a background app
vte crashing in some accessibility function
gdm or session failing to start after the x11 removal
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Testing main branch of some non-GNOME components

While GNOME OS is dedicated to testing the in-development version of GNOME, there
are some GNOME adjacent projects.

systemd

We did it back in the 47-49 cycles as systemd had a slow release cycle
Now tracking systemd main again for the 51 cycle

systemd-sysupdate which had some pretty bad bugs in 260
We’re aiming to test things earlier
discovered and reported an issue with systemd-sysupdate and mutable confexts.
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Flatpak / xdg-desktop-portal

Sebastian Wick volunteered to fix bugs in mainline as we find them
Already managed to find a bug in main branch of Flatpak

Clicking on a link doesn’t open the (Flatpak’d) web browser
A GNOME OS user made their first contribution by fixing this bug.

oo7

Secret service implementation, intended to replace gnome-keyring while being
desktop-agnostic.
GNOME OS was the first OS to ship oo7
Found a bunch of bugs, Bilal helped out squashing most of them.
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Low level stuff



State of GNOME OS 23

Using mutable confext for handling configuration

We used to have /etc be populated on first boot by copying/symlinking things from
/usr/share/factory.

This had some issues, for instance config files could get out of sync with what we ship.
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We now switched to shipping the default configuration as a systemd confext, and
mounting a mutable confext on top of it.

This mount an overlayfs with the system confext, any confexts provided by other
enabled features, and finally mount the original /etc as the mutable upper layer.

This way the /etc on disk will only contain files that have been modified by the user,
and anything else will use the files provided by the confexts.
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RECC (Remote Execution Caching Compiler)

RECC is a compiler wrapper for C/C++ to use the Remote Execution API (initially
implemented by Bazel and now used in other build tools such as BuildStream). It can
reduce the build time by caching and reusing compiled artifact for individual files.

BuildStream now supports running “nested” remote execution clients, which allows us to
run RECC inside buildstream and take advantage of buildstream’s caching for whole
builds and RECC’s caching of individual files.
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Results are great for regular updates, but not so much for world rebuilds.

Rebuilding webkit on our aarch64 runner after a minor change in glib / gtk went
from 6 hours down to about 30 minutes.
A full rebuild after we update the compiler now times out (after 12 hours), but
succeeds on the second try.
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systemd upstream contributions

GNOME OS had some hacks and bespoke implementations for some features. These
include:

El-Torito boot records for booting from CD/DVD in systemd-repart
Support for btrfs replace in systemd-repart
Support for file capabilities in systemd-tmpfiles
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Split how we build images

Instead of a single element that builds an image (/usr, sysext, confext), we have split
things so that we have deps -> filesystem -> layer -> image (plus auxiliary
initial-scripts and manifest).

This was prompted by the work on mkosi to be able to use buildstream as a “distro” and
“package manager”.
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mkosi is a tool for easily building customized OS images. It’s a fancy wrapper around
dnf, apt, pacman and zypper that may generate disk images with a number of bells and
whistles.

In the future, we plan to use mkosi to build GNOME OS images.
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Thank you
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Thank you

Join us for the “GNOME on Mobile” BoF on 19 July, and GNOME OS BoF on 20 July.

Join us on #gnome-os:gnome.org on Matrix

https://os.gnome.org/
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