


�
�
�
��
��
�

�
�
�
��
�
�
�
	
	


�
�	

�
��

�

�
�
�
��
��
�

�

�
�
��
�
�
�

�
�
	
��

�	
�

�

�
�	
�
�
�
�
	
	


��


	
��
�
�
	
�
��

�

�

�
��
�
�
 
!
"
#
�
�


$

�

��
�
��
�
!
%
&

'
��(
)��
�
�'
*

�

+
�
�
�
�
��
�

�
�
�	
	


,
��
��
�
�
�

�

�
��
�
-
�
	
	

�
�
��
�
-

�

�
��
�
�
�
��
�
�
	
�
�

�
�

�
�
�

��


�
��
�
�
�
�
�
�
�
��

�
��
�
�
�

�
�
�
�

�
��

�



���	 
������

Hardware/Firmware

Boot loader

Mount root file system

User space

Initialize hardware
Load & run boot loader

Ready driver(s)
Find root file system
Mount it

Pass parameters
Load additional data
Load kernel

Run init
etc.
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 ������ ��� ������ ��� �� ����� �
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End

1MB

0x90000

0x7c00

0

Boot sector

2nd stage

Setup

bzImage

e.g. LILO on MBR

Started by BIOS

Parameters
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Kernel text+data (gzip)

Kernel extractor

4kB

0x90000

0

1MB

End

Setup

Mover

High

Low

Kernel

8kB
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Linux system
architecture

advances
configurations
More complex

New hard− and firmware

Boot
process
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MinixLimited Unix

Fully featured
"modern" Unix

Journaling
Reiserext3 XFS JFS

?

ext2

extfs Big Minix Xiafs
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ext2

Kernel image

Kernel

Disk

Boot
loader

Meta data

ext2(ro)

Kernel image data

������ �����	��
�� �����
 ������ ��� ������ ��� �� ����� �#
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Kernel

Disk

Boot
loader

ext2

read list

Meta data (map file)
Kernel image data

Kernel image

Map

Meta data
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Linux
kernel

Alpha

ARM

m68k

MIPS(64)

PPC

S390

SuperH

(Ultra)SPARC

LOADLIN
LILO
GRUB

nuni

SysLinux
Netboot

...

...

i386,ia64

User
space

Narrow, stable
interface

Etherboot
Floppy boot
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1������' �� 		����
�	� ��
� ;��� ������

Run /linuxrc Mount real root

Kernel

Data

RAM disk

initrd
Copied by RAM disk driver

May be made available as /dev/initrd

boot loader
Loaded by

(may de−compress)
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Root and cwd
of process 1

/initrdnew_root

/

change_root

umount
root_dev

����
�� ��
����
�' )���� �	
� 	. 6����7*

���� �	�(� .	� ������� ��	( '����� )������ ���4 3��*

#�(��	��' ��	����� ��� (��� 	�' �		
 ����

+�� 	��� �� ���' 	��
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/
Root and cwd of
all processes

old_rootnew_root
current process)
(usually cwd of the

mount umount

pivot_root

<	�(� ��
� ��� ,�� ���
��

+�� �� �����
�'

A��� ���� �	��
�	� .	� '��	��

������ �����	��
�� �����
 ������ ��� ������ ��� �� ����� � 
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old_rootnew_root

/

all processes
Root and cwd of

remount

umount
mount

1������' �� A�� ���� %��-��'�� A��	

%� ������ �� ����� ����

+���� �	��
�	� .	� '��	��

<��� ��	����� �	�( ��
� �-��
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Disk

Param

Mover

Load kernel
and initrd

Jump to new kernel

initrd

Move pages

MMU mode
Enter right CPU and

Kernel memory

Set up
parameters

Run mover
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Hardware startup

Firmware (BIOS)

Boot selector

Legacy OS

Linux loader

Linux−capable boot loader

Linux kernel

Mount initrd /linuxrc Mount root file system

/sbin/init

System runs
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