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Tech Stacks for Open Source Smartphones

Examples: Examples:’ Examples:’ Examples:’

Calyx0OS postmarketOS + Phosh postmarketOS + Plasma Mobile Sailfish OS

[e/os postmarketOS + upstream GNOME Lomiri (Ubuntu Touch)
GrapheneOS

LineageOS


https://wiki.postmarketos.org/wiki/Phosh
https://lomiri.com/
https://e.foundation/e-os/
https://wiki.postmarketos.org/wiki/Phosh
https://wiki.postmarketos.org/wiki/Plasma_Mobile
https://sailfishos.org/
https://lomiri.com/

Why use GTK + GNOME on your phone?

1 The same bugs you have on the desktop -
now in your pocket!

?  No need to write code in Java or C++.

3 You can use it make phone calls, in principle.

4 Volunteer-driven development. You just
volunteered to join the QA team!

GUADEC 2018 — Bob Ham

GUADEC 2018 - Bob Ham - Making a Phone Call with

GNOME
@ Paused GUADEC 2018 - Bob Ham - Making a Phone Call with GNOME

@ GUADEC 419 & 5 Share % Clip

1.57K subscribers

1.3K views 6 years ago

The journey toward making GSM calls on the upcoming Librem 5 phone using
the GNOME platform. An exploration of the issues encountered, the current
status of our Calls application and discussion of intended future work. ...more
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https://www.youtube.com/watch?v=3Zd_pYu-1r4&t=1131s

What is mobile GNOME?

Platform libraries and services:

libadwaita developers created beautiful adaptive Ul
components using GTK.

GNOME core app designers and developers
built modern adaptive Uls.

Save Changes?

Open document contains unsaved
changes. Changes which are not
saved will be permanently lost.

Save Changes?

Open document contains unsaved changes. Changes which are not
be perm:

savedwill anently lost.

Save As...
Cancel Close without Saving Save As... Close without Saving

Cancel

GNOME Shell:

Work in progress — see gnome-shell-mobile.
Phosh also integrates with GNOME.

Image: Alice Mikhaylenko

Small Size Handling

The smallest recommended display size for GNOME on desktop is currently
1024x600px, and this size should be supported by all apps. Apps that are
appropriate for a phone form factor should scale down to 360x294px.

From GNOME Human Interface Guidelines
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https://blogs.gnome.org/alicem/
https://developer.gnome.org/hig/guidelines/adaptive.html#small-size-handling
https://gnome.pages.gitlab.gnome.org/libadwaita/doc/1-latest/index.html
https://apps.gnome.org/en-GB/#core
https://gitlab.gnome.org/verdre/gnome-shell-mobile
https://phosh.mobi/

Automated end-to-end testing of GNOME

In 2021, an internal Codethink project
set up openQA testing for GNOME OS.

On every change to gnome-build-meta, Gitlab
Cl builds and launches a VM.

The openqga-tests navigate the Ul like an end user,
using fuzzy image matching and a virtual keyboard and
mouse.

Candidate needles and tags: ) 100%: app_nautilus_home-20240614 ~



https://openqa.gnome.org/tests/6678#step/app_nautilus/2
https://openqa.gnome.org/tests/6678#step/app_nautilus/2
https://gitlab.gnome.org/GNOME/gnome-build-meta/
https://gitlab.gnome.org/GNOME/openqa-tests

Automated end-to-end testing of GNOME mobile

In 2023-2024, | ran an Outreachy
internship around the openQA tests.

Adding a gnome_mobile testsuite.
How hard can it be?

e Setting screen size of the VM to 360 x 720:
Doesn't work due to an openQA / os-autoinst limitation.

e Setting screen size of the VM to 720 x 1440, with 2x
scaling: Doesn't work due to a Mutter limitation.

(We did add a mobile test suite in the end...
and several other test suites).

e Setting pixel density and chassis type in QEMU:
Possible, but difficult.


https://github.com/os-autoinst/os-autoinst/issues/2334
https://gitlab.gnome.org/GNOME/mutter/-/blob/gnome-47/src/backends/meta-monitor.c?ref_type=heads#L36

Pixel density

50.8cm or 20 inches — »

In 2024, Adrien Plazas at Codethink investigated again. Pixel density of a 24
inch monitor

1920 pixels ——8M8M — »

QEMU's virtio-vga driver can send display identification
data (EDID) including the physical width & height in 1920 + 20 = 96 DPI
centimeters.

There's no way to set physical dimensions of the virtual Pixel density of hacker-friendly phones
scregn. QEMU's default is based around a 100 DPI desktop Device Diagonal E. Density TS
monitor.

Librem 5 5.7" 720 x 1440px 282 ppi 200%
Mutter uses the EDID to decide an initial scale factor BinePhone 5 95 720 % 1440px 270 ppi 200%
(see calculate_scale() in meta-monitor.c).

PinePhone Pro 6" 720 x 1440px 268 ppi 200%
We could override the EDID inside the system under test OnePlus 6 6.28" 1080 x 2280px | 401 ppi 300%

as a workaround - but this is not a long term solution!
OnePlus 6T 6.41" 1080 x 2340px 402 ppi 300%
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https://adrienplazas.com/blog/2024/10/28/towards-a-gnome-mobile-test-suite.html
https://gitlab.gnome.org/GNOME/mutter/-/blob/gnome-47/src/backends/meta-monitor.c?ref_type=heads#L2004

SMBIOS and chassis type

1001 7.4.1 System Enclosure or Chassis Types

1002  Table 17 shows the byte values for the System Enclosure or Chassis Types field.
1003 NOTE  Refer to 6.3 for the CIM properties associated with this enumerated value.

SMBIOS data structures provide hardware info

1004 Table 17 — System Enclosure or Chassis Types
tO the OS. Byte Value Meaning
01h Other
02h Unknown
It will be fun to read the SMBIOS standard! Let's - ot
ow Proiile Desl tOp
check data structure type 3: System Enclosure or osh Pizza Box
. 06h Mini Tower
Chassis. — —
08h Portable
0%h Laptop
QEMU's -smbios argument lets us set other fields m\
0Bh Hand Held
but not the chassis type: <k Docking Siatioh
0Dh Allin One
OEh Sub Notebook
-smbios type=3[,manufacturer=str][,version=str][,serial=str][,asset=str][,sku=str] OFh Space-saving
Specify SMBIOS type 3 fields 10 Lunch Box
11h Main Server Chassis
12h Expansion Chassis
. . . 13h SubChassis
gnome-settings-daemon reads this setting and 0 o —————

tweaks OS behaviour. 15h Peripheral Chassis



https://www.qemu.org/docs/master/system/invocation.html#hxtool-4

Future work

QEMU patches.

Multitouch gesture input. Requires
support in openQA to make this
"easy to use”.

Hardware testing. Requires
volunteers to host and maintain
hardware test rigs.

Tests maintained as part of the
application itself.

Come to my talk “How to push your
testing upstream” on Sunday 2nd
Feb, Distributions devroom, 14:00.
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The gnome_mobile testsuite

gnome_disable_update “""“"\“'1‘;' passed P [fe= N e e [ export | cia ; Candidate needles and tags: &)  97%: mobile_nautilus_home-20241207 ~
logi T user@g m b; e
gnome ue;i\u:; e - @ @ Home i G x
mobile_change_background_colour etti | 40r setti | gxB sett a— [ —
passed s se | t-o- gs se | 8-0. )
3s t org t org tor (=] ‘:J
app_gnome ‘,ﬂ"?q;é’;’ passed Desktop Documents
[ — m—
app_gnome_characters |
19s passed . 4 :@
Downloads Music
app_gnome_clocks
21s passed
29s Pictures Public
app_gnome 71;\5 passed (D—
'a)
app_gnome_font ‘é: passed / Templates Videos
app. ;:rrr~w;—,;::‘:v,;u1-;rsn e / N
app_loupe
20s passed
app_nautilus
20s passed
’ 0
Today's workaround: Start in desktop form
19s
factor, and manually resize the app windows
Ll vl passed
- to 360x294.



https://openqa.gnome.org/tests/6685#step/app_nautilus/3
https://openqa.gnome.org/tests/6685#step/app_nautilus/3

Get involved

Linux QA monthly open call:

— Second Thursday of every month

Matrix: #mobile:gnome.org

FOSS on mobile devices devroom - Saturday afternoon, H building.

Dorothy Kabarozi Tanju Acheleke Adrien Plazas

... and everyone out there contributing to open source!



https://gitlab.gnome.org/GNOME/openqa-tests/-/wikis/QA-testing-monthly-call
http://gnome.org

Thank You.

Codethink Ltd.

3rd Floor Dale House,
35 Dale Street,
MANCHESTER,
M1 2HF,
United Kingdom
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