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1 Buildroot for the device hacker

2 Buildroot for the device “vendor”

3 What's missing

Buildroot for Open Mobile | Arnout Vandecappelle



T IReepq builds a complete system

mm

embedded de elopment

J Buildroot builds:
® Cross-compiling toolchain
® Packages
® Root filesystem image (ext2, jffs2, ubi, ...)
® Kernel image
® Bootloader (u-boot, barebox, syslinux, ...)
Configuration system (Kconfig)
Simple make-based system
No run-time packaging system
Small & medium-sized embedded devices
Stable releases published every three months
Active user/developer community
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min Workflow for Open Mobile device user (1/3
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* @ Buildroot 2012.02-git-00189-g0e6695f Configuration SRS

File Edit Option Help

o @wd |l E]

Option ~ |option

~Target Architecture ~Toolchain type
—@arm O Buildroot toolchain
—Qarmeb OExternal toolchain
a3z @ Crosstool-NG toolchain
—Obfin —Crosstool-NG C library
—i0i388 Quclibe
—Omips Oeqglibc
—Qmipsel @glibc
[~ O powerpc (—crosstool-NG configuration file to use: toolchainftoolchain-crosstool-ng/crosstool-ng. confi
—superh —EEnable C++ support
O superh64 ~Thread library implementation
—QOsparc Olinuxthreads
- Ox86_64 ®MNative POSIX Threading (NPTL)
—Oxtensa —Gdb Options
~Target Architecture Variant mBuild gdb debugger for the Target

i generic_arm —DOBuild gdb server for the Target
—Oarm7tdmi —DOBuild gdb for the Host
[~Carm&l0 —DOPurge unwanted locales
(~Oarm710 nable MMU support
—Oarm720t se software floating point by default
—Qarmez20t (—Target Optimizations: -pipe -mfpu=neon ftree-vectorize -mfloat-abi=softfp
—Oarm9o22t ~—Target linker options:
—Qarmazet
[ Oarmlot

—Oarmll36jf s

—Qarml178jz-s

—armll7ejz-s

(—cortex-AB/AS needs gcc >= 4.4.x
[~ ®cortex-AB

i cortex-A9

*8:‘2330 Symbol: BR2_PACKAGE_GDB [=n]

]
Type : boolean
[ Oxscale Prompt: Build gdb debugger for the Target
O wmmst Defined at toclchain/gdb/Config.in:3
~Target ABI Depends on: BR2_USE_WCHAR [=y] && BR2_TOOLCHAIN_HAS THREADS [=y] && !BR2_sh
[=n] && |BR2_shB4 ]

EABI
L] gGAEI Location:
Uil ot -= Toolchain
uild options Selects: BR2Z_PACKAGE_NCURSES [=n]
Commands - -

Build gdb debugger for the Target (BR2_PACKAGE_GDB)
BR2_PACKAGE_GDB:

Build the full gdb debugger to run on the target.

Mirrors and Download locations

make neuros defconfig;
make xconfig
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gnhu.org
kernel.org
sf.net

----..>» ----..b»
make

gcc
UClibc
linux
busybox
mtd-utils

(oc) RN

12345
67890
23456
98765
45679
12678
47901
31561

'-,II"L?.345I,-'
\u7890/
345

W7t

I
J1278)
J473mt\
/31564

R G . T A

AR
VAR

ntsaubs

S
N

.-'"F';"

e

e

Workflow for Open Mobile device user (2/3)

compiler
C library
debugger
tools

boot loader
kernel
packages
skeleton
INit

root fs image
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Workflow for Open Mobile device user (3/3)

Create upgrade image

Upload to target
—

Buildroot for Open Mobile | Arnout Vandecappelle
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Workflow for Open Mobile device vendor (1/3)

o

Makefiles board
Kconfigs ’ kernel device
patches patches applications

make xconfig;
make
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Workflow for Open Mobile device vendor (2/3)

/etc/init.d/S80startapp
/etc/network/interfaces

Root Makefiles

skeleton make linux saveconfig; patches
make savedefconfig
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Workflow for Open Mobile device vendor (3/3)

Create production image

Upload to target
—

Buildroot for Open Mobile | Arnout Vandecappelle



Mmi nd What is missing in buildroot
embedded dev elopment

J No package manager (or appstore)

® Doesn't generate packages to install individually
(can create a package manager, though)

® But can easily regenerate device firmware
= Actually gives you more control

J No post-processing of images
® E.g. write images to flash using JTAG

® Device vendor should produce script
to prepare upgrade image

® |s very device-specific
d No standardized upgrade system
® pecause there is no package manager
® Somewhat device specific
® See my talk in the Embedded devroom
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Similar projects

d OpenWRT
® focused on routers
® does use package manager
= UCI for configuration data

J PTXdist
® very similar in goals and results
= fully bash-based
B gslightly smaller community

d OpenEmbedded + derivatives
® very popular
® |IMO more difficult to customize
= gslow :-)

o) RN Buildroot for Open Mobile | Arnout Vandecappelle
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Hacking the device is easy!

Buildroot for Open Mobile | Arnout Vandecappelle
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Essensium NV
Mind - Embedded Software Division
Gaston Geenslaan 9, B-3001 Leuven
Tel : +32 16-28 65 00
Fax : +32 16-28 65 01
email : info@essensium.com
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