
COM1032 Mobile Computing 
Lab 2 Additional Resource 

Linux boot on Raspberry Pi Detailed Steps 
 
The figure and the explanation below, explain how Linux is loaded on the Raspberry Pi. 
 

 

Booting Linux on Arm-based Systems (Raspberry Pi 3) 

Stage 1: Find the bootloader 

a. Read the One Time Programmable (OTP) memory which contains information about the 
boot mode and a boot ROM with the initial boot code. By default, this is the SD card 
boot, followed by a USB device boot. 

b. The code for this step is stored in the on-chip ROM. The boot code checks each of the 
boot sources for a file called bootcode.bin, which is closed-source firmware, in the root 
directory of the first partition on the storage medium (FAT 32 formatted);  

c. If bootcode.bin is successfully loaded, it will load the code into the local 128K (L2) cache 
and jump to its first instruction to start stage 2. 

Stage 2: Enable the SDRAM 

a. bootcode.bin file enables the SDRAM 
b. loads stage 3 (start.elf) from the storage medium into the SDRAM. 



Stage 3: Load the Linux Kernel into memory 

a. start.elf file starts running on the GPU. start.elf loads the compressed Linux kernel 
binary kernel.img and copies it to memory. 

b. It reads config.txt (containing system configuration edited by a PC and stored using 
BIOS), cmdline.txt (containing command line arguments to be passed to the Linux 
kernel, i,e, File system format ), and bcm2710-rpi-3-b.dtb. dtb file format is the Device 
Tree Binary/BLOB, which is the modern ATAGs (ARM system format containing data 
structures that describes the hardware provided to the kernel at boot time). 

Stage 4: Start the Linux Kernel  

a. Start kernel.img on the CPU. Releasing reset on the CPU causes it to run from the address 
where the kernel.img data was written. The kernel runs some ARM-specific code to 
populate CPU registers and turn on the cache. 

b. The kernel is then decompressed and runs the decompressed code. The kernel initialises 
the MMU using ARM-specific code and then run the rest of the kernel code which is 
processor independent. 

Stage 5: Run the processor-independent Kernel code 

a. The processor independent code is mainly initialisation functions to set up interrupts, 
perform further memory configuration. 

b. This code also loads the initial RAM disk initramfs, which is a complete set of 
directories, that you would find on a normal root file system and was loaded into 
memory by stage 3. It is copied into kernel space memory and mounted. It is a 
temporary root file system in RAM and allows the kernel to fully boot and perform 
user-specific operations without having to mount any physical disks. 

Linux is designed to run on any platform supporting a large number of devices/peripherals. To 
reduce the overhead of loading and running kernel binary bloated with features that aren’t widely 
used, Linux supports runtime loading of components (modules) that are not in the early stages of 
booting.  
 
6. After the kernel is booted, the initramfs is unmounted and the real file system is mounted. 
 
7. Finally the init function is started, which is the first user-space process and parent of all other 
processes. In Raspberry PI, it is an alias to /lib/systemd/systemd because Raspbian is Debian 
based.  
 
8. After this, the idle task is started and the scheduler starts operation. 
 
9. systemd initializes the system by controlling the keyboard, hardware drivers, file system, 
network services, configuring all processes under its control, starting processes under the 
required username if allowed, and stopping them, checking their status, logging, reporting errors, 
changing privileges, etc. It also starts the system-logind to login via terminal or virtual console 



using getty or login programs. A graphical login is enabled using the display manager that after 
authentication, starts the graphical shell. In Raspbian the display manager is LighDM, and the 
graphical shell is LXDE (Light weight X11 Desktop Environment) based on the X Windows 
System (X11). 
 


