Yocto: Das geht auch Automatisch!



Yocto

It's not an embedded Linux distribution

— it creates a custom one for you

Yocto Project






Yocto Build




Generierung einer Distribution



Generierung einer Raspberry Pi Distribution
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Benotigte Schritte zur Generierung

* Yocto herunterladen
* Meta-raspberrypi Layer herunterladen
* Eigenen Layer erstellen

- Programm erstellen / patchen

* Layerin Yocto einbinden
* Maschine auswahlen

* Image Generierung



Yocto und seine Layer




Bitbake

* Arbeitstool um Code effizient und parallel abzuarbeiten
» Ahnlich wie “make”, aber weiterfiihrend

- Arbeitet mit Metadaten
- Kann Dateien vom Internet herunterladen

- Abhangigkeiten herausfinden und abarbeiten
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Yocto und seine Layer - Standarddateien

Standarddateien

Yocto

Meta-raspberrypi

Meta-ecc
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Poky

* Platformunabhangig, ,cross-compiling® Integrations Layer
* Basisrezepte
* Tools

» Metadaten
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Poky Layout

d e

bitbake documentation
meta-yocto meta-yocto-bsp
Poky —
Paokv
oe-init-build-env- README

memres

scripts

|

README.hardware

e

meta-selftest

Diffe=
‘nf MI \
metal

LICENSE

e

meta-skeleton

oe-init-build-env
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Yocto und seine Layer — Hardware-Layer

Standarddateien

Yocto

Meta-raspberrypi

Meta-ecc
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Meta-Raspberrypi

* BSP-Layer fur Raspberry Pi

* Metadaten, angepasste Rezepte und Images

'__i

classes Files recipes-bsp recipes-core
recipes-devtools recipes-graphics recipes-kernel recipes-multimedia scripts

Permi— From— Huick=

aof th From:

in th Date: bit r
Subie h

to us
COPYING.MIT patch README



_ "
Meta-Raspberrypi i MOCNINE
E include

—  raspberrypi.conf

Metadaten, angepasste Rezepte und Images ==

| raspberrypi0.conf

BSP-Layer fur Raspberry Pi

— | raspberrypi2.conf

| raspberrypi3.conf

layer.conf
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Yocto und seine Layer — Eigener Layer

Yocto

Standarddateien

Meta-raspberrypi
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Meta-ecc

* Selbst erstellter Beispiel-Layer

- Ein eigenes Rezept
- Ein gepatchtes Rezept (cronie / crontab)

— Beispiel-Image
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Meta-ecc

i recipes-example

i hello-world

i hello-world-0.1

IEI helloworld.c
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Meta-ecc - Konfiguration

i meka-ecc
i conf
-| layer.conf h Layerkonfiguration

i recipes-core

i recipes-example
i recipes-extended
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Meta-ecc

i recipes-example

i hello-world

i hello-world-0.1

IEI helloworld.c
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Meta-ecc - Konfiguration

* Meta-ecc/conf/layer.conf

# We have a conf and classes directory, add to BBPATH
BBPATH .= ":S{LAYERDIR}"

# We have recipes-* directories, add to BBFILES
BBFILES += "S{LAYERDIR}/recipes-*/*/* bb )\
S{LAYERDIR}/recipes-*/*/* bbappend"

BBFILE COLLECTIONS += "ecc"
BBFILE PATTERN ecc = "AS{LAYERDIR}/"
BBFILE_PRIORITY ecc = "6"
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Layer Prioritat

* bitbake-layers show-layers

meta-raspberrypi
meta-ecc

meta

meta-poky
meta-yocto-bsp

path priority

/media/eglis/unencrypted/yocto/poky/meta-raspberrypi
/media/eglis/unencrypted/yocto/poky/meta-ecc
/media/eglis/unencrypted/yocto/poky/meta
/media/eglis/unencrypted/yocto/poky/meta-poky
/media/eglis/unencrypted/yocto/poky/meta-yocto-bsp
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Meta-ecc — hello-world

i meta-ecc
i conf
i recipes-core
i recipes-example h Rezeptsammlung
i hello-world h Rezeptname

i hello-world-0.1 h Unterordner flr Dateien des Rezeptes hello-world
L helloworld.c

_x hElln—wnrld_DJ.hhh Rezeptanleitung
i recipes-extended
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Rezepte

* Logische Einheit zu einem Softwarepaket

* Enthalten Metadaten uber die zu bildende Programmeinheit
- Was, wie, wo, wohin, ...

* Versionsnummern

* Abhangigkeiten

* Lizenz

* Anweisungen (Tasks)
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Ein eigenes Rezept

SUMMARY "Simple helloworld application”

SECTION "examples"

LICENSE = "MIT"

LIC FILES CHKSUM = "file://${COMMON LICENSE DIR}/MIT;md5=0835ade698e0bcf8506ecda2f7b4f302"

SRC URI = "file://helloworld.c"
S = "${WORKDIR}"
do compile() {
${CC} helloworld.c -o helloworld
}
do install() {

install -d ${D}${bindir}
install -m 0755 helloworld ${D}${bindir}
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Ein eigenes Rezept

 bitbake hello-world

* Ergebniss unter .../build/tmp/work/cortexa7hf-vfp-vfpv4-neon-poky-linux-
gnueabi/hello-world/0.1-r0/

deploy-rpms
pkgdata

1 =
L]

Ll
e

debugsources.list

"‘i i image
imac =

helloworld helloworld.c

package

packages-split

— fflet-

- L

temp configure.sstate

Summa—
Name :
Versi
Relea

hello-world.spec
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Meta-ecc - cronie

i mekta-ecc
i conf

i recipes-core

i recipes-example

i recipes-extended h Rezeptsammlung

i cronie h Rezeptname
i Files h Unterordner fiir Dateien des Rezeptes Cronie

cronktab

= cronie_%.bbappend h Erweiterung eines vorhandenen Rezeptes
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Ein fremdes Rezept patchen

FRUKT = “Lron daemon TOr executing programs at set Tu
DESCRIPTION = "Cronie contains the standard UNIX daeman crond that runs
specified programs at scheduled times and related tools. It is based on the
original cron and has security and configuration enhancenents Like the \
ability to use pam and
hEthar/ Tedorangstat.org/cra e/
ttps ://bugzilla. redhat . co

BUGTRACKER

# Internet Systems Consortium License

LICENSE = "ISC & B50-3-Clause & 350-2-Clause & GPLy2s'

LIC_FILES_CHKSUM = "file://COPYING;nd5=dd22592178768¢1386c769¢184303722 \
files//src/cron. ¢ jendline=20;nd5-bA25c330263026177128353214263360
file://src/popen. c;beginline=3; endline=31;md5=edd58742d8de 7122947240235 3668a0"

SECTION = "utils”

SRC_IRT = "https://fedorahosted org/releases/c/r/croniefcronie-{PV}.tar gz \
file://crond.init \
file://crontab \
file://crond.service
${gbb. utils. contains( mmm FEATURES', “pan’, 'S{PAN SRC URI}', "', d)}*
PAM_SRC URT = "file://crond_pam_config.patc
PAM_DEPS = "libpam libpan-runtime pam- plugln access pan-plugin-loginuid®

SAC_URI[md3sum] = "9db75¢1884d53:45e082d14506¢54d45"
SRC_URT[sha256sum] = "9cfBe3f41584229cB0413462cReBr855e1 2481 FT80112465 81 2cBlebbIf"

inherit autotools update-rc.d useradd systend

PACKAGECONFIG 7= "${ghb.utils.contains( 'DISTRO_FEATURES', 'pam’, 'pam’, ', d]}"

PACKAGECONFIG[audit]
PACKAGECONFIG[pam] =

ith-audit,—-without-audit,audi
with-pam, --without-pam, Libpam, l(ll.ﬂﬂ nws)"

IHITSCRIPT MAME = "ci
IKITSCRIPT PARAMS

tart 992345 . stop 68816 ."
o}

USERADD PACKAGES — "4
GROUPADD_PARAM_${PN}

SYSTEMD_SEAVICE ${PN} = "crond.service”

system crontab”

do_install_append
install -d s(n}nsysmfdu}tsymmg/
install -d ${D}¢{sy: rhfin
Thetall n 64k s 1o rerand Iyseont g ${D}{sysconfdirb/sysconfig/crand
install -m 8755 ${WORKDIR}/crand.init ${D}s{sysconfdir}/init.d/crond

# install systemd unit
install -d s(l}}l(sysumd ey systen
8644 4 {WORKDT]

install - $4 lmm service t{nlt(svmm unitdir}/system
sed i e 's @m\ss sIwke ${base bindirk,g
S(sn\nd\r}

SloriEyetend ShitetrHeyatan/brond. service

# below are necessary for a complete cron environment
install -4 ${D}${localstatedir}/sposl/cron

install -m 8755 i{WﬁmIF]hrnnuh ${0}¢{sysconfdir}/
mhdir -p ${D}s{sysconfdirb/cron.

mkdir -p ${DIs{syscontdirl/cron. hourly

mkdir -p ${D}${sysconfdir}/cron.daily

wedir b ${0JsEoyacontorr b/cran weekly

mkdir -p ${D}${sysconfdirk/cron.nanthly

touch ‘hﬂ‘{s!’s[nnld\rh‘[rnn deny

# below setting is necessary to allow narmal user using crontab
# setgid for crontab bin
nawn rast crontan $10}TounsirHcrontat
cheod 2755 SID}5{bindir cranta
¥ allow crantab: group write to fvar/spact/cron
chawn' raot crontab {01 Localststesir iy apool/cran
chmod 778 s{n)‘(lnmnmd\r}fspnnuunn
chmod 688 ${D}${sysconfdir}/crontab

FILES ${PN} += "${sysconfdir}/cron*"
COMFFILES ${PN} += "${sysconfdir}/crontab”



Ein fremdes Rezept patchen

* Inhalt des cronie_%.bbappend Files sehr reduziert
FILESEXTRAPATHS prepend := "${THISDIR}/files:"

SRC URI += "file://crontab”
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Layer eintragen

* Bekannt machen der verwendeten Layer

* build/conf/bblayers.conf

BBLAYERS 7= " \

fmedLafeg115}unencryptedfynctnjpnkyjmeta raspberrypi \
/media/eglis/unencrypted/yocto/poky/meta-ecc \
/media/eglis/unencrypted/yocto/poky/meta \
/media/eglis/unencrypted/yocto/poky/meta-poky \
/media/eglis/unencrypted/yocto/poky/meta-yocto-bsp \
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Machine auswahlen

 Platformauswahl
* Machine oft vom Hersteller bereitgestellt
 |m Build-Verzeichnis unter build/conf/local.conf

-  MACHINE = "raspberrypi2"
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Meta-ecc - Image

i meta-ecc
i conf
i recipes-core h Rezeptsammlung
i images

ecc-image.bb Image-Rezept

i recipes-example

irecipes—extended include recipes-core/images/core-image-base.bb

IMAGE INSTALL += "hello-world cronie”
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Image Deployment

* IMAGE_FSTYPES bestimmt Art des Output
- tar, ext3, sdimg, wic, elf, vmdk, ...
* Beispielsweise kopieren des Images auf SD-Karte

* Viele weitere Moglichkeiten des Verteilens
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Image Generierung

* source poky/oe-init-build-env
- Initialisiert das Terminal
* bitbake ecc-image
- Buildet alle benétigten Rezepte
— Buildet die selbst definierten Rezepte
— Erstellt Partitionen / Images / Archive

* Dauert langere Zeit (ca. 2h fur dieses Beispiel)

* Benotigt grosse Mengen an Speicherplatz (ca. 25GB in diesem Beispiel)
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Yocto Ubersicht einfach
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Yocto Ubersicht erweitert

Upstream
Project
Releases

Local SCMs
Projects (optional)

Source Mirro

Source
Fetching
Generation

Output
Analysis for
package

Patch
Application

Machine (BSP)
Configuration

Generation

Policy onfiguratio
/ Compile /
Autoreconf
as needed

Configuration

Generation

Openembedded Architecture Workflow

Upstream Source Output Packages
Metadata/Inputs Process steps (tasks)
Build system B output Image Data

Package Feeds

Image SDK
Generation Generation

Application
Images Development
SDK

Photo: Yoctoproject.org
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Und was jetzt?
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Und was jetzt? Toaster / Hub

* (Web-)GUIs fur den Build Prozess

YOocto - Toaster

Recent builds

core-image-sato (+3) gemux86
core-image-minimal gemuam

® core-image-sato atom-pc (156:22)
© core-image-x11 gemux86 (12:01)

® core-image-sato atom-pc (11:54)

All builds

Outcome | ¥ © Target Machine
° core-image-sato atom-pe
° core-image-x11 qemuxgs
core-imace-sato atom-ne

& Toaster manual

[S—— ETA: 16:34
——— ETA: 15:52
A 4 wamnings Build time: 00:36:55
@ 3erors A 10 wamings Build time: 00:27:45
A 4 wamnings Build time: 00:36:55
Search Edit columns ~ Show rows: 10 |
Completed on v ¥ Falled tasks Y OEmosY ©Warings ¥ ©Ouput
11/06/13 at 1522 dwarings  extd, hadimg, so, tarbz2
11/06/13 at 12:01 acl_2.2.51-13 do_configure 3 errors 10 warnings
110813 2t 11:56 duaminos exta. hadima. iso

Image configuration

Select a machine
Your selection is the profile of the target machine for which you are building the image.

genericx86 2 Lavers
e 2 &y

A#® Add support formachines, software, etc.

Select an image recipe

Image recipes are a starting point for the type of image youwant. You can build them as
they are or edit them to suit your needs.

. . - L . q
ESTEN S - x Advanced configuration
Select image types, package formats, etc

A console-only image with more full-Featured
Linux system functionality installed.

Images Settings

image recipe | | Build image |

Yoctoproject.org
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Und was jetzt? Qemu Virtualisierung

 Test, verifizieren, Look and feel...

* Continous integration, continous development

call f
colou

oot ing .

t ting
log

1.5

Photo: Yoctoproject.org



Und was jetzt? Mehrere Maschinen

* Eine Zeile andern und fur eine andere Machine builden

— Mehrere Ausbaustandards unterstutzen
- Ressourcen sparen fur schwachere Maschinen
— Plugins nicht mitbauen

- Etc...
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Weiterfuhrende Informationen

* http://www.yoctoproject.org/docs/current/dev-manual/dev-ma
nual.html

* http://www.yoctoproject.org/docs/latest/bitbake-user-manual/
bitbake-user-manual.html

* https://community.freescale.com/docs/DOC-94953
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Links zur Prasentation

* git://git.yoctoproject.org/poky.git
* git://git.yoctoproject.org/meta-raspberrypi

* https://github.com/Deadolus/meta-ecc
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bbv

MAKING VISIONS WORK.

Simon Egli

bbv Software Services AG
Binzmuhlestrasse 56
8050 Zurich

Schweiz

simon.egli@bbv.ch
Telefon +41 44 315 63 63
www.bbv.ch
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Generierung einer Raspberry Pi Distribution
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Einige BSPs

meta-amd
meta-axxia
meta-baryon
meta-cloud-services
meta-darwin
meta-darwin-contrib
meta-dina

meta-eca

meta-fsl-arm

meta-fsl-ppc
meta-intel
meta-intel-edison
meta-intel-galileo
meta-intel-iot-devkit

meta-intel-iot-
middleware

meta-intel-quark

meta-ivi

meta-jarvis
meta-java
meta-Isi
meta-luv
meta-maker
meta-mentor
meta-ii

meta-xilinx
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Rezeptvariablen

SUMMARY / DESCRIPTION

- Zusammenfassung des Rezeptes / fur den Paketmanager

* PN = Package Name

* PV = Packet Version

* LICENSE = Lizenz des Packets

* LIC FILES_CHKSUM = Checksumme

- Verschiedene Arten und Optionen zum Prufen vorhanden

- Uber 150 Standard Lizenzen bereitgestellt
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Rezeptvariablen (cont.)

* SRC_URI = Woher stammt der Quellcode, wie wird er heruntergeladen
- Verschiedenste Protokolle unterstutzt (file, git, ftp, ..)

S = Ort des entpackten Quellcode
- ${WORKDIR}${PN}-${PV}

- Wird oft uberschrieben
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Einige Bitbake Zuweisungen

VAR = "foo" simple assignment

VAR ?="foo" assign if no other value is already assigned
VAR ??7=foo  weak default assignment

VAR = "stuff ${OTHER_VAR} more*“

VAR := "stuff §{OTHER_VAR} more"

VAR +="foo" append with space

VAR =+ "foo" prepend with space

Cheat_Sheet

Source: http://elinux.org/Bitbake



Einige Bitbake Zuweisungen (cont.)

* VAR .="foo" append without space
* VAR = "foo" prepend without space
* VAR append = "foo" append without space

Cheat_Sheet

Source: http://elinux.org/Bitbake



Meta-ecc
r_ﬁ meta-ecc

l conf h Layerkonfiguration
— | layer.conf

i recipes-core h Rezeptsammlung
F_i images
EE:_\ ecc-image.bb h Image_Rezept

h recipes-example
Lﬁ hello-world Reze ptn ame

(il hello-world-0.1 Unterordner flr Dateien des Rezeptes hello-world
IE" helloworld.c

— | hello-world_0.1.bb h Rezeptanleitung

i recipes-extended
r_i cronie Rezeptname

L Unterordner fur Dateien des Rezeptes Cronie

- | crontab

| cronie_%.bbappend h Erweiterung eines vorhandenen Rezeptes

52



Ein fremdes Rezept patchen

* Linux Cron-Scheduler

— Fuhrt vordefinierte Befehle zu vorbestimmten Zeitpunkten aus

* Konfigurationsdatei unter /etc/crontab

- Formatierte Textdatei die uberschrieben werden soll
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Und was jetzt”? Repo

* Bundelt verschiedene Git-Repositories
* Hilft beim Auschecken

* Versionierung der Repositories
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