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Objectives

● To understand the general booting sequence of *nix OSes
● To know the particular start-up of Linux
● To practice applying it to ARM-based boards 

● Example with Raspberry Pi board

● The same for your iPhone, Google Android, ...
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Boot sequence

● Very generic one for Linux

ROM bootreset

User bootloader

kernel load

init/systemd/upstart

User apps

Care here! Elect officially
documented bootloaders 

http://oses.blogs.upv.es/
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Boot sequence

● Raspberry Pi (old image, boot 2+ boot 3 are now only one 
stage)

source http://myembeddedlinux.blogspot.com.es/2013/05/raspberry-pi-boot-sequence.html 

http://oses.blogs.upv.es/
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Bootloader

● Hell! Where are these things?
● Some things in ROM <- closed source !!!!!!!!!!!

● Some in the boot partition of the SD (FAT -> pay Microsoft)

see here your
Raspberry OS 
based SD partition

boot, boot

Use gparted to take a look at your SD

http://oses.blogs.upv.es/
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Bootloader

● Let's take a look assuming your are using a Linux box
● Insert SD

● Mount the boot partition

● Look at config.txt file

Linux kernel

Boot 1st stage

Boot 2nd + 3rd stage

Boot configuration

http://oses.blogs.upv.es/
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Linux kernel

● The 3rd boot stage loads the OS
● Microsoft Windows, RISC OS, Linux ... 

● kernel.img file is Linux!

● and cmdline.txt the params

● look at cmdline.txt

Linux kernel

Linux kernel basic conf.

http://oses.blogs.upv.es/
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Linux kernel

● The Linux kernel is an static file (3rd boot stage loads the OS)
● Monolithic + modular design: part static, part dynamic

– open terminal, run lsmod

See https://makelinux.github.io/kernel/map/ 

http://oses.blogs.upv.es/
https://makelinux.github.io/kernel/map/
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Root filesystem (/) 

● Next step is to mount the “root” (/)
● Basic filesystem structure

● Libraries, kernel modules, device files, ...

● Applications  (main and customizations)

● and system initialization ...

take a look to
your SD root partition

http://oses.blogs.upv.es/
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Root filesystem (/) 

● ... system initialization
● spawn process PID 1 (init or systemd or upstart)

● that loads other processes

● and configurations

● and services (e.g. check /etc/rc.d)

● ...
● ... till user prompt or a given app

$ dmesg | less

http://oses.blogs.upv.es/
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Root filesystem (/) 

● Raspbian based on Debian wheezy use init (sysvinit)
● Raspbian based on Debian stretch use systemd

● parallelization
● lots of information are now obsolete in Internet

http://oses.blogs.upv.es/


Professional Seminars II: Operating Systems for Embedded Systems
oses.blogs.upv.es 13

And yes, I'm aware that this is too much information.
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