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blog.mlich.cz
@jmlich@fosstodon.org
@jmlich:matrix.org
@xmlich02
github.com/jmlich/

Jozef Mlích

Who I am?

Kuřim/Brno, Czech republic
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Outline
 Motivation
 Alternative operating systems
 Where to get hardware
 Architecture of mobile operating system
 Development
 Demo



 

Motivation
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Motivation
 Do it your self

– learn something
 Special needs

– Create new concept / add some extra feature / very special hardware
 Security

– how we can trust to Chinese/Russian/US/* product?
 Longevity

– security updates are available ~ 2 – 6 years depending on vendor
 Vendor lock-in

– US Export laws
 Privacy

– Is that paranoia?



 

Software
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Distributions
 postmarketOS
 Ubuntu Touch (20.04 OTA-8)
 Maemo Leste
 SailfishOS
 PureOS
 DahliaOS
 Fedora, Arch Linux ARM, Manjaro 

ARM, Mobian
 AsteroidOS
 LineageOS, /e/, CalyxOS, 

GrapheneOS, Replicant, 
Copperhead, AOSP

 Nemo Mobile
 KDE Neon
 Capyloon (FirefoxOS)
 NixOS
 LuneOS
 Sxmo
 openSUSE
 AVMultiPhone
 GloDroid
 Gentoo
 Tizen
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Desktop Environments / UX
 Lomiri
 Phosh
 Plasma Mobile
 Maemo
 Glacier (Nemo)
 SMXO
 Android
 ...



 

Hardware
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Hardware

https://wiki.postmarketos.org/wiki/Devices
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Kernel support for Mobile Linux: The missing 20%
  ≥ 80% of functionality is working for lots of devices
 What’s commonly missing?

– Cameras, Battery fuel gauge driver, Phone calls / mobile data, A 
subsection of essential functionality

 Bringup is quite straightforward for recent devices
 Getting some functionality upstream is difficult
 Functionality & Reliability



 

Architecture
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Boot
 FSBL (hardware ROM)
 Bootloader

– u-boot (blob, bootldr, redboot, 
able, etc.)

 Kernel
– Halium (libhybris)

 Device tree / EFI
 Initramfs
 Rootfs + Systemd (SYS V init)

 Bootstrapping
– chicken or the egg problem
– Limited resources

 Requirements
– Keyboard vs. Volume keys vs 

Touch screen only
– charging
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User space
 GUI – Framebuffer, XOrg, Wayland

– On-screen keyboard (maliit, squakboard, ...)
– Not rectangular screens (camera notch, circular screen - watches) 

 Modem / Networking
– oFono, Modem Manager, AT+?, QMI (Qualcomm modem iface), VoLTE

 Audio - PulseAudio profiles (/ ALSA / PipeWire)
 Applications

– Native apps, Flatpak, Waydroid, Browser
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 Browsers are hard
– Embedded apps (electron)
– Tons of APIs (bluetooth, serial, 

storage, camera, webgl, video)
 mobile-config-firefox

The last mile of a marathon is tough
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Android based OS Comparision and/or Waydroid

https://eylenburg.github.io/android_comparison.htm



 

Development
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Compilation
export CC=/usr/local/bin/arm-linux-gnueabi-gcc
export CFLAGS=-I /usr/local/arm_root/include
make
qmake myproject.pro -r -spec linux-g++-maemo
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Remote debugging
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Profiling
 Monitor

– CPU load
– Memory consumption
– Network traffic

(change of IM timeout added +1h)
– Number of waking up and

suspends (C-states)
– Frequency of CPU
– Interrupts (IRQs) 

(or NAPI)
 gproof, powertop, and much more

(perf cheat sheet)
 [1] SD card performance

Pro-tip: try to use “heartbeat” or 
Qt::VeryCoarseTimer to spare some CPU ticks.

Android AlarmManager.setInexactRepeating(..)
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Demo: Clickable
 sudo add-apt-repository ppa:bhdouglass/clickable
 apt install clickable
 clickable setup
 clickable create
 clickable build
 clickable desktop
 clickable build --arch arm64 --app --skip-review && clickable 

install --arch arm64 && clickable launch --arch arm64 && 
clickable logs --arch arm64

https://blog.mlich.cz/2023/09/jak-funguje-ubuntu-na-telefonu/



 

Questions?


