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Einfuhrung



Was ist GRUB und woher kommt es?

m Bootloader
m Veroffentlicht 1995
= Anfang 2002 neu geschrieben

m Referenzimplementierung fur die
Multiboot-Spezifikation [1]

= Bisherige Bootloader ungeeignet



Besonderheiten

m Quelloffen, GPLv3
m flir Unix- bzw. Linux, x86-64

m Bootet von beliebigen Speichermedien, uber
Netzwerk, unterstiitzt gangige Dateisysteme

m Einfach konfigurierbar
m Minimale Shell



Funktionsweise



BIOS + MBR

Master Boot Record Empty sectors Volume Boot Record

Sector #0

Stage 1

L.
boot.img
446 bytes

Contains an LBA48 pointer
either
to Stage 1.5

or
to Stage 2

Master Partition entry #1
Master Partition entry #2
Master Partition entry #3
Master Partition entry #4
Magic Number

Sectors #1-62

Stage 1.5

L.
core.img
32,256 bytes

Contains file system drivers
so it can address Stage 2
by full path and file name

Sector #63-2%

Volume Partition entry #1
\Volume Partition entry #2
Volume Partition entry #3
Volume Partition entry #4
Magic Number

/dev/sdxy
Location varies

Stage 2

/boot/grub

Contains file system drivers
so it can address Stage 2
by full path and file name



UEFI + GPT

Master Boot Record GPT Header

Sector #0

¢

protective
MBR

partition type 0XEE

Master Partition entry #1
empty
empty

empty
Magic Number

Sector #1
Signature
Revision

Header size in little endian
CRC32 of header
Reserved; must be zero
Current LBA (this header)
Backup LBA (other header)
First usable LBA for partitions

Last usable LBA

Disk GUID (UUID)

PEA starting LBA
Number of entries in PEA
Size of an entry (usually 128)

CRC32 of partition array

Reserved

must be zeroes for the rest of
he sector
420 octets for 512-Byte sectors.
4004 octets for 4-KiB sectors

Partition entry array

Sector #2

Partition entry #1
(128 octets)

Partition entry #2

Partition entry #3

Partition entry #4

Sector #33

Partition entry #125

Partition entry #126

Partition entry #127

Partition entry #128

EFI system partition
Sectors #34-x

{

lefi/distro/
grubx64.efi
/boot/grub

Contains bootloaders,
kernel images, device
drivers used by the
firmware and system
utility programs. FAT-
formatted, 100MB+



Entwicklung




GRUB Entwicklung

m Quellcodeverwaltung mit Git

m Repository in vier Hauptbranches
= master
= legacy
= multiboot

multiboot2

m Kodierstil nach GNU Standards
m Als Buildsystem Autoconf und Automake
m Savannah [2] als Hauptportal fiir Anfragen



Einstieg in die Entwicklung

Codebase verstehen [3]
= Systemspezifischer Code
= Assembler
= Interaktionen zwischen Modulen

Eigeninitiative flur neue Features

Patches in Mailingliste einreichen

Google Summer of Code [4] fiir ausgewahlte
Features



Analyse der Git history (1)

project 18 x 6146 30, sampling 30)

Lines of code

1-012004-01-02005-01-01¢ 1-02011-01-02012-01-012013-01

Time



Analyse der Git history (2)

https://git.savannah.gnu. git code ownership through time

Viadimir ‘phcoder*
okujjokuji@localhost proskilproski@localhost
robert

bean|bean123ch

-
- ales
yves -
-
-
-
2

Z

leif indholm{leifindholm@arm.comlL..
carles pina i estany|carles@pina.cat
tristan gingoldlgingold@free.fr

marco_glmarco_g@localhost
bk chaitanya|bvk groups@gmail.comlby.
robertmh|robertmh@localhost

colin watson|cjwatson@canonical.comic... others

szymon janclszymon@janc.net.pl




Ausblick




Zusammenfassung

Umfangreicher Bootloader mit guter Dokumentation,
aktive Entwicklergemeinde

Alternativer Ansatz: Petitboot

m Linux-basierter Bootloader, kexec
m Weiterverwendung von Kerneltreibern, gut getestet
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