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* [terative development
* Recipe-based development
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Kernel Recipes

* Linux kernels are recipes

» Kernel recipes inherit kernel.bbclass

 Adding a custom kernel is “easy”:

1)Add a new recipe: linux-2.6_dvhart.bb
2)Specify the SRC_URI
3)Provide a machine defconfig
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Complexity

e Security fixes

* Bug fixes
 Whiz-bang features
* New target hardware

* An explosion of linux-*.bb recipes, patch
gueues, defconfigs, etc.
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Motivation for Consolidation

 Reduce duplication of effort

o Security fixes
e Bug fixes
e Feature ports
e Collaborate on a common core
« Construct dynamic source trees
e Support Linux development methods (i.e. 'git bisect’)
 Manage config fragments

e Differentiate where it matters

Yocto Project Kernel Architecture and User Manual
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http://www.yoctoproject.org/docs/kernel-manual/kernel-manual.html

Approach: Components

o Components

o Kernel class
meta/classes/kernel.bbclass
e Linux-Yocto recipe
meta/recipes-kernel/linux/linux-yocto*bb
e Linux-Yocto git repository
http://git.pokylinux.org/cgit/cgit.cgi/linux-yocto-2.6.37
« Kernel Versions

 linux-yocto-stable: 2.6.34

e linux-yocto: 2.6.37

 linux-yocto-dev: 2.6.39-rc1 (meta-kernel-dev)

e linux-2.6: current mainline git (meta-kernel-dev)
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http://git.pokylinux.org/cgit/cgit.cgi/linux-yocto-2.6.37
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Commit message

meta: preempt+t renemes

Merge branck “wocto/standard/base' into vocto/szandardfarm-versatile-926zjs
Yerge branck ‘yocto/standard/basc' inte yocto/standard/commen po/basc
2c-2gz0t Include slak.h for memonry allocatons

Merce branck “wocto/standard/base' into vocto/szandardfemenlow

Yerge branck woctofetandard/base' inte yocto/szandardfel-mrpeB3lse-rdb
“Merce branck woctofstandard/base' Into yoctorszandard/mt-rmalte3z-ke
Merge branck “woctofstandard/base' into yoctofszandard/mti-maltz32-le
Merce hranck warcto/standard/haze' inta yorcta/s-andard/qaemu-ppr3?

Merge branch 'yoolofslandard/base’ inlo yoolofs andar dfrouler sLlalivnpro

Doewnload
INyocto-2.5.37-2.6.3/.521p hnuxyocto-2.6.3/-2. 6 37.5.1ar g2 nuxyocto-2.6.3/-2.6.3/. 5 ter.bz2
inaeyocto-2.6.37-2.6.37.4.zip linux~octo-2.6.37-2.6 37.<£.tar gz linux+octo-2.6.37-2.6.37.4 ter.bz?
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.37-26.37.12ip linuxvyocto-2.6.37-2.6 37.1.tar gz linux+yocto-2.6.37-2.6.37.1 ter.bz?
.37-2.6.37.zip linukyocto-2.6.37-2.6. 37 tar. gz linuxsyocko-2.6.37-2 6.37 tar.bz2
LA7-2.6.37-rcD zip linux-yocto-2.6.37-2 6.37-rc0.tar.gz linuxyocto-2.€.37-2.6.17-rc0.zar. bz2
L3T7-2.6.37-rcT zip linuxyocto-2.6.37-2 6.37-rc7.tar.gz linuxyocto-2.€.37-2.6.37-rc7.zar.bz2

inueyocto-2.6.37-2.6.37-rc6 zip linux-wocto-2.6.37-2 6.37-rc6.tar.gz linuxwocto-2.6.37-2.6.37-rch.zar. be2

thzckpointn=ta.zip checkpoint-meta.ter.gz checkpcint-rmeta.ter. oz2

Commit message

Siruz 2.6.37

Merge git:figit. kemel. orgfpub/scmflinuxgkerrelfgit/dave minet-2. &

puedjroute o respect prefsre for acal routes

~emowve frim_fs metiod from Documentat onfflesystems/Locking

Merce maste- kernel. org:/nomezfrmk/Sinax-2.6-arm
arch/mnl0300/kernelfre.c fx ouild

ma: fix cdd LSM rulz bug

Merce branck 'fix’ of gtffotkernel.orgfpLb/scm/inux/kernelfgityomian/p=.. .
oridge: stp: ensure mac header is set

Yerge branck '‘perfdixssfordinue’ of git/igit. karnal. org/publ/ecm/l nu=ker. ..
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Approach: Branch Hierarchy

Hierarchical branching structure

* master
meta
yocto/base
yocto/standard/arm-versatile-926ejs
yocto/standard/base
yocto/standard/beagleboard
yocto/standard/common-pc-64/base
yocto/standard/common-pc-64/jasperforest
yocto/standard/common-pc-64/sugarbay
yocto/standard/common-pc/atom-pc
yocto/standard/common-pc/base
yocto/standard/crownbay
yocto/standard/emenlow
yocto/standard/fsl-mpc8315e-rdb
yocto/standard/mti-malta32-be
yocto/standard/mti-malta32-le
yocto/standard/preempt-rt/base
yocto/standard/preempt-rt/common-pc
yocto/standard/preempt-rt/common-pc-64
yocto/standard/gemu-ppc32
yocto/standard/routerstationpro
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Approach: Kernel Types

Multiple kernel types are supported

* master
meta
yocto/base
yocto/standard/arm-versatile-926ejs
yocto/standard/base
yocto/standard/beagleboard
yocto/standard/common-pc-64/base
yocto/standard/common-pc-64/jasperforest
yocto/standard/common-pc-64/sugarbay
yocto/standard/common-pc/atom-pc
yocto/standard/common-pc/base
yocto/standard/crownbay
yocto/standard/emenlow
yocto/standard/fsl-mpc8315e-rdb
yocto/standard/mti-malta32-be
yocto/standard/mti-malta32-le
yocto/standard/preempt-rt/base
yocto/standard/preempt-rt/common-pc
yocto/standard/preempt-rt/common-pc-64
yocto/standard/gemu-ppc32
yocto/standard/routerstationpro
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Approach: Meta-data

Meta-data in a separate branch

meta/

— cfg

—— branch_status
—— kernel-cache
—— 00-README

—— arch
—— bsp
— cfg

—— features
— ktypes
—— kver
—— patches
rr-cache
—— Scripts
—— small
—— Wrs
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Local Development

 meta-kernel-dev layer

$ git clone git://git.pokylinux.org/poky-extras.git

* Local repository

$ git clone --bare git://git.pokylinux.org/linux-yocto-2.6.37

 meta-elc layer

« poky-image-elc.bb

e linux-yocto_git.bbappend
e Configure bblayers.conf

KSRC=/home/dvhart/source/linux/linux-yocto-2.6.37-bare.git

BBFILES ?= ""

BBLAYERS = "/home/dvhart/source/poky.git/meta \
/home/dvhart/source/poky.git/layers/meta-elc \
/home/dvhart/source/poky.git/layers/poky-extras/meta-kernel-dev”
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Tutorial

* Walkthrough
 Mount a vfat image and play an audio file

* |terative development
* Recipe development

* In-tree development

Linux/x86 2.6.37.3 Kernel Configuration
Arrow keys navigate the menu. <=Enter> selects submenus ---=.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M= modularizes features. Press <Esc=<Esc> to exit, <P= for Help, =/=
for Search. Legend: [*] built-in [ ] excluded <M> module = >

[ 1 64-bit kerne

Genaral setup ---=
[#¥] Enable loadable module support ---
[*] Enable the block layer ---=
Processor type and features ---»

Power management and ACPI options ---=
Bus options (PCI etc.] ---»

Executable file formats / Emulations ---»
Networking support ---=

Device Drivers ---=

< Exit > < Help >
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Resources

* http://www.yoctoproject.org

* http://www.yoctoproject.org/docs/kernel-manual/kernel-manual.html

« http://www.yoctoproject.org/docs/bsp-guide/bsp-guide.html
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http://www.yoctoproject.org/
http://www.yoctoproject.org/docs/kernel-manual/kernel-manual.html
http://www.yoctoproject.org/docs/bsp-guide/bsp-guide.html
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Recipe Example: linux-yocto

inherit kernel
require linux-yocto.inc

KMACHINE = "yocto/standard/base"
KMACHINE gemux86 = "yocto/standard/common-pc/base"
KMACHINE mpc8315e-rdb = "yocto/standard/fsl-mpc8315e-rdb"

KBRANCH = ${KMACHINE}
KMETA = meta

LINUX VERSION 2= "2.6.37"

LINUX VERSION_ EXTENSION ?= "—yoctO—S{LINUX_KERNEL_TYPE}"

PR = "rlé"

PV = "${LINUX VERSION}+git${SRCPV}"

SRCREV_FORMAT = "meta_machine"

SRC_URI = "git://git.pokylinux.org/linux-yocto-2.6.37;protocol=git;nocheckout=1;branch=$

{KBRANCH},meta;name=machine,meta"
COMPATIBLE MACHINE = " (gemuarm|mpc8315e-rdb) "

# Functionality flags

KERNEL REVISION CHECKING ?= "t"

KERNEL FEATURES="features/netfilter"

KERNEL FEATURES append gemux86=" cfg/sound"

# extra tasks

addtask kernel link vmlinux after do compile before do install
addtask validate branches before do patch after do kernel checkout
addtask kernel configcheck after do configure before do compile

require linux-tools.inc
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Append Example: linux-yocto

FILESEXTRAPATHS := "${THISDIR}/${PN}"

# Poky-side config fragment
#SRC_URI_append gemux86 = " file://vfat-elc.cfg"

# linux-yocto built-in config fragment
#KERNEL FEATURES append gemux86 += " cfg/vfat"
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Machine Example: gemux86

#@TYPE: Machine
#@NAME: common_pc
#@DESCRIPTION: Machine configuration for running a common x86

TARGET ARCH = "i586"

PREFERRED_PROVIDER_Virtual/libgl = "mesa-dri"
PREFERRED_PROVIDER_virtual/libxl1 ?= "libxll-trim"
PREFERRED PROVIDER virtual/xserver ?= "xserver-xf86-dri-lite"
PREFERRED PROVIDER virtual/xserver-xf86 ?= "xserver-xf86-dri-lite"

require conf/machine/include/gemu.inc
MACHINE FEATURES += "x86"

KERNEL IMAGETYPE = "bzImage"

SERIAL CONSOLE = "115200 ttyso"

# We bypass swrast but we need it to be present for X to load correctly
XSERVER ?= "xserver-xf86-dri-lite \

mesa-dri-driver-swrast \

xf86-input-vmmouse \

xf86-input-keyboard \

xf86-input-evdev \

xf86-video-vmware \

gemugl"

GLIBC_ADDONS = "nptl"
GLIBC_EXTRA OECONF = "--with-tls"

MACHINE ESSENTIAL EXTRA RDEPENDS = "v86d"

TARGET CC_ARCH = "-march=i586" yocto - TILINUX 18/21
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Image Example: poky-image-elc

require recipes-core/images/poky-image-minimal.bb

IMAGE INSTALL += "dropbear alsa-utils-aplay alsa-utils-alsamixer"
IMAGE_INSTALL append gemux86 += " kernel-module-snd-ensl370 kernel-module-snd-rawmidi kernel-
module-loop kernel-module-nls-cp437 kernel-module-nls-iso8859-1 gemux86-audio alsa-utils-amixer"

LICENSE = "MIT"
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Legal Information

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL®
PRODUCTS. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF
SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND
INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO SALE
AND/OR USE OF INTEL PRODUCTS, INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR
INFRINGEMENT OF ANY PATENT, COPYRIGHT, OR OTHER INTELLECTUAL
PROPERTY RIGHT.

Intel may make changes to specifications, product descriptions, and plans at any time,
without notice.

All dates provided are subject to change without notice.

Intel is a trademark of Intel Corporation in the U.S. and other countries.
*Other names and brands may be claimed as the property of others.
Copyright © 2009, Intel Corporation. All rights are protected.
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