


Yocto Project Dev Day Wifi information

If you want to connect to the Internet:
SSID: lfevents
Password: linux1991



The URL for this presentation

http://bit.ly/2mrr2jh



Yocto Project Overview
➢

◆

◆

➢
➢
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What is the Yocto Project?
➢
➢

➢



➢
➢
➢
➢

Yocto Project Governance



Yocto Project Member Organizations



Yocto Project Overview
➢

➢
◆

➢
➢

➢



Yocto Project Release Versions



Yocto is based on OpenEmbedded-core



Intro to OpenEmbedded
➢

◆

◆

➢
◆



What is Bitbake?
➢

◆

◆

◆

◆

Metadata



➢
➢

◆

➢
◆

◆

◆

➢

OK, so what is Poky?



Poky in Detail
➢

◆

◆

◆

◆

◆

◆



Putting It All Together
➢
➢
➢
➢

➢



Build System Workflow





Metadata and bitbake
➢
➢

➢

busybox

glibc

sysvinit
coreutils

libgtk

Metadata
BitBake



➢
➢

◆

➢
◆

➢
◆

➢
◆

What is Metadata?



➢
◆
◆

➢
◆ include
◆ BBPATH

Other Metadata



OE-CORE Breakdown



Introduction to Bitbake
➢
➢

➢

➢



Building Recipes
➢

DEFAULT_PREFERENCE PREFERRED_VERSION 

➢

➢

➢



Running bitbake for the First Time
➢

◆

➢

➢



Bitbake is a Task Scheduler
➢

$ bitbake recipe
➢ recipe.bb BBFILES
➢

➢

➢



Recipe Basics – Default Tasks*
do_fetch

do_unpack

do_patch

do_configure

do_install

do_compile

*Simplified for illustration

$ bitbake -c listtasks <recipe_name>

do_populate_sysroot

do_package_*



Simple recipe task list*

27*Simplified for illustration



SSTATE CACHE
➢



Simple recipe build from sstate cache*

29*Simplified for illustration

$ bitbake -c clean hello
$ bitbake hello
NOTE: Running setscene task 69 of 74 (hello_1.0.0.bb, do_populate_sysroot_setscene)
NOTE: Running setscene task 70 of 74 (hello_1.0.0.bb, do_populate_lic_setscene)
NOTE: Running setscene task 71 of 74 (hello_1.0.0.bb, do_package_qa_setscene)
NOTE: Running setscene task 72 of 74 (hello_1.0.0.bb, do_package_write_ipk_setscene)
NOTE: Running setscene task 73 of 74 (hello_1.0.0.bb, do_packagedata_setscene)





What is a Recipe?
➢

◆

o SRC_URI
◆

o DEPENDS, RDEPENDS
◆

o EXTRA_OECONF, EXTRA_OEMAKE
◆

o FILES_*



Example Recipe – ethtool_3.15.bb



What can a Recipe Do?
➢

◆
◆
◆
◆

➢
➢



Recipe Operators



More Recipe Operators



Bitbake Variables/Metadata
➢

◆ TOPDIR
◆ LAYERDIR
◆ FILE

➢
◆ BUILD_ARCH
◆ TARGET_ARCH
◆



Build Time Metadata
➢ PN
➢ PV – Package version (1.0)
➢ PR
➢ P = “${PN}-${PV}”
➢ PF = “${PN}-${PV}-${PR}”
➢ FILE_DIRNAME – Directory for FILE
➢ FILESPATH = "${FILE_DIRNAME}/${PF}:\
➢ ${FILE_DIRNAME}/${P}:\
➢ ${FILE_DIRNAME}/${PN}:\
➢ ${FILE_DIRNAME}/files:${FILE_DIRNAME}



Build Time Metadata
➢ TOPDIR – The build directory
➢ TMPDIR = “${TOPDIR}/tmp”
➢ WORKDIR = ${TMPDIR}/work/${PF}”
➢ S = “${WORKDIR}/${P}” (Source dir)
➢ B = “${S}” (Build dir)
➢ D = “${WORKDIR}/${image}” (Destination dir)
➢ DEPLOY_DIR = “${TMPDIR}/deploy”
➢ DEPLOY_DIR_IMAGE = “${DEPLOY_DIR}/images”



Dependency Metadata
➢ Build time package variables

◆ DEPENDS – Build time package dependencies
◆ PROVIDES = “${P} ${PF} ${PN}”

➢ Runtime package variables
◆ RDEPENDS – Runtime package dependencies
◆ RRECOMMENDS – Runtime recommended packages
◆ RSUGGESTS – Runtime suggested packages
◆ RPROVIDES – Runtime provides
◆ RCONFLICTS – Runtime package conflicts
◆ RREPLACES – Runtime package replaces



Common Metadata
➢ Variables you commonly set

◆ SUMMARY – Short description of package/recipe
◆ HOMEPAGE – Upstream web page
◆ LICENSE – Licenses of included source code
◆ LIC_FILES_CHKSUM – Checksums of license files 

at time of packaging (checked for change by build)
◆ SRC_URI – URI of source code, patches and extra 

files to be used to build packages. Uses different 
fetchers based on the URI.

◆ FILES – Files to be included in binary packages



Examining Recipes: bc
➢
➢

poky/meta/recipes-extended/bc/bc_1.06.bb
◆

◆

flex



Examining Recipes: bc.bb
SUMMARY = "Arbitrary precision calculator language"
HOMEPAGE = "http://www.gnu.org/software/bc/bc.html"

LICENSE = "GPLv2+ & LGPLv2.1"
LIC_FILES_CHKSUM = "file://COPYING;md5=94d55d512a9ba36caa9b7df079bae19f \
                    file://COPYING.LIB;md5=d8045f3b8f929c1cb29a1e3fd737b499 \
                    file://bc/bcdefs.h;endline=31;md5=46dffdaf10a99728dd8ce358e45d46d8 \
                    file://dc/dc.h;endline=25;md5=2f9c558cdd80e31b4d904e48c2374328 \
                    file://lib/number.c;endline=31;md5=99434a0898abca7784acfd36b8191199"
SECTION = "base"
DEPENDS = "flex"
PR = "r3"

SRC_URI = "${GNU_MIRROR}/bc/bc-${PV}.tar.gz \
           file://fix-segment-fault.patch "
SRC_URI[md5sum] = "d44b5dddebd8a7a7309aea6c36fda117"
SRC_URI[sha256sum] = "4ef6d9f17c3c0d92d8798e35666175ecd3d8efac4009d6457b5c99cea72c0e33"

inherit autotools texinfo update-alternatives

ALTERNATIVE_${PN} = "dc"
ALTERNATIVE_PRIORITY = "100"
BBCLASSEXTEND = "native"



Building upon bbclass
➢
➢

inherit autotools
◆
◆ BBPATH



Examining Recipes: flac
➢
➢

poky/meta/recipes-multimedia/flac/flac_1.3.1.bb 
◆
◆ EXTRA_OECONF

◆
● PACKAGES



Examining Recipes: flac.bb



Examining Recipes: flac.bb (con't)



Grouping Local Metadata
➢

include file.inc
◆ .inc
◆
◆

require file.inc
◆
◆



Examining Recipes: ofono
➢
➢

poky/meta/recipes-connectivity/ofono/ofono_1.16.bb
◆ .inc

◆
PACKAGECONFIG DISTRO_FEATURE

.inc
◆ do_install_append()
◆ _git



Examining Recipes: ofono.bb



Examining Recipes: ofono.inc



Examining Recipes: ofono.inc





Bitbake Environment
➢

➢
◆

➢
◆

◆



Examine a Recipe's Environment
➢ To view a recipe's envrionment

$ bitbake -e myrecipe
➢ Where is the source code for this recipe"

$ bitbake -e virtual/kernel | grep “^S=”
S="${HOME}/yocto/build/tmp/work-shared/qemuarm/kernel-source"

➢ What file was used in building this 
recipe?

$ bitbake -e netbase | grep “^FILE=”
FILE="${HOME}/yocto/poky/meta/recipes-core/netbase/netbase_5.3.bb"



Examine a Recipe's Environment (cont'd)

➢ What is this recipe's full version string?
$ bitbake -e netbase | grep “^PF=”
PF="netbase-1_5.3-r0"
➢ Where is this recipe's BUILD directory?

$ bitbake -e virtual/kernel | grep “^B=”
B="${HOME}/yocto/build/tmp/work/qemuarm-poky-linux-\
gnueabi/linux-yocto/3.19.2+gitAUTOINC+9e70b482d3\
_473e2f3788-r0/linux-qemuarm-standard-build"
➢ What packages were produced by this recipe?

$ bitbake -e virtual/kernel | grep “^PACKAGES=”
PACKAGES="kernel kernel-base kernel-vmlinux kernel-image \ 
kernel-dev kernel-modules kernel-devicetree"



BitBake Log Files
➢

◆

o …/tmp/log/cooker/<machine>
$ cat tmp/log/cooker/qemuarm/20160119073325.log  | grep 'NOTE:.*task.*Started'
NOTE: recipe hello-1.0.0-r0: task do_fetch: Started
NOTE: recipe hello-1.0.0-r0: task do_unpack: Started
NOTE: recipe hello-1.0.0-r0: task do_patch: Started
NOTE: recipe hello-1.0.0-r0: task do_configure: Started
NOTE: recipe hello-1.0.0-r0: task do_populate_lic: Started
NOTE: recipe hello-1.0.0-r0: task do_compile: Started
NOTE: recipe hello-1.0.0-r0: task do_install: Started
NOTE: recipe hello-1.0.0-r0: task do_populate_sysroot: Started
NOTE: recipe hello-1.0.0-r0: task do_package: Started
NOTE: recipe hello-1.0.0-r0: task do_packagedata: Started
NOTE: recipe hello-1.0.0-r0: task do_package_write_rpm: Started
NOTE: recipe hello-1.0.0-r0: task do_package_qa: Started
NOTE: recipe ypdd-image-1.0-r0: task do_rootfs: Started



BitBake Per-Recipe Log Files
➢ Every recipe produces lots of log output for 

diagnostics and debugging
➢ Use the Environment to find the log files for a 

given recipe:
$ bitbake -e hello | grep “^T=”
T="${HOME}yocto/build/tmp/work/armv5e-poky-linux-gnueabi/hello/1.0.0-r0/temp"

➢ Each task that runs for a recipe produces "log" 
and "run" files in
${WORKDIR}/temp



BitBake Per-Recipe Log Files
$ cd ${T} (See definition of T in previous slide)
$ find . -type l -name 'log.*'
./log.do_package_qa
./log.do_package_write_rpm
./log.do_package
./log.do_fetch
./log.do_populate_lic
./log.do_install
./log.do_configure
./log.do_unpack
./log.do_populate_sysroot
./log.do_compile
./log.do_packagedata
./log.do_patch



BitBake Per-Recipe Log Files
$ cd ${T} (See definition of T in previous slide)
$ find . -type l -name 'run.*'
./run.do_fetch
./run.do_patch
./run.do_configure
./run.do_populate_sysroot
./run.do_package_qa
./run.do_unpack
./run.do_compile
./run.do_install
./run.do_packagedata
./run.do_populate_lic
./run.do_package
./run.do_package_write_rpm





Quick Start Guide in one Slide
1.

◆

2.
◆

3.

4. …



Host System Layout
$HOME/yocto/
 |---build (or whatever name you choose)
  Project build directory
 |---downloads (DL_DIR)

 Downloaded source cache
 |---poky ( )
 Poky, bitbake, scripts, oe-core, metadata
 |---sstate-cache (SSTATE_DIR)

 Binary build cache



Poky Layout
$HOME/yocto/poky/

|---LICENSE
|---README
|---README.hardware
|---bitbake/            (The build tool)
|---documentation/
|---meta/               (oe-core)
|---meta-poky/          (Yocto distro metadata)
|---meta-yocto-bsp/     (Yocto Reference BSPs)
|---oe-init-build-env   (Project setup script)
|---scripts/            (Scripts and utilities)



Setting up a Build Directory
➢

◆
◆

$ cd $HOME/yocto/
$ source ./poky/oe-init-build-env build

➢

➢



Build directory Layout
$HOME/yocto/build/
|---bitbake.lock
|---cache/ (bitbake cache files)
|---conf/
|   |--bblayers.conf (bitbake layers)
|   |--local.conf (local configuration)
|   `--site.conf (optional site conf)
`---tmp/ (Build artifacts)



Building a Linux Image
➢

◆
●

◆
◆ $HOME/yocto/build/conf/local.conf

● MACHINE 
● DL_DIR
● SSTATE_DIR

◆
◆ $ bitbake -k core-image-minimal
◆ …



Update Build Configuration
➢

$HOME/yocto/build/conf/local.conf
◆ MACHINE DL_DIR SSTATE_DIR
◆

MACHINE = "qemuarm"
DL_DIR = "${TOPDIR}/../downloads"
SSTATE_DIR = "${TOPDIR}/../sstate-cache/${MACHINE}"

➢



Building an Embedded Image
➢
➢
➢

$ bitbake -k core-image-minimal
 
➢

➢



Booting Your Image with QEMU
➢ runqemu
➢

$ runqemu qemuarm [nographic]
◆ nographic

➢ MACHINE
➢
➢
➢

killall qemu-system-arm





Layers
➢

➢

➢

➢



Layer Hierarchy



Using Layers
➢

$HOME/yocto/build/conf/bblayers.conf

BBLAYERS ?= "                           \
     ${HOME}/yocto/poky/meta            \
     ${HOME}/yocto/poky/meta-poky       \
     ${HOME}/yocto/poky/meta-yocto-bsp  \
     "



Board Support Packages
➢

➢
MACHINE

➢
◆

◆

◆

◆



Notes on using Layers
➢

➢

➢



Creating a Custom Layer
➢
➢
➢

◆
➢

◆



Create a Custom Layer



The new Custom Layer



Layer.conf



Adding Layers to Your Build
➢
➢ $HOME/yocto/build/conf/bblayers.conf

BBLAYERS ?= "                          \
     ${HOME}/yocto/poky/meta           \
     ${HOME}/yocto/poky/meta-poky      \
     ${HOME}/yocto/poky/meta-yocto-bsp \
     ${HOME}/yocto/build/meta-ypdd     \
     “



Build Your New Recipe
➢

➢





What is an Image?
➢

◆
◆
◆

●
●
●
●



Extending an Image
➢

➢

➢

➢
IMAGE_INSTALL



A Simple Image Recipe
➢ images

$ mkdir -p ${HOME}/yocto/build/meta-ypdd/recipes-core/images

➢
$ vi ${HOME}/yocto/build/meta-ypdd/recipes-core/images/ypdd-image.bb

        DESCRIPTION = "A core image for YPDD"
        LICENSE = "MIT"

        # Core files for basic console boot
        IMAGE_INSTALL = "packagegroup-core-boot"

        # Add our desired packages
        IMAGE_INSTALL += "psplash dropbear"

        inherit core-image

        IMAGE_ROOTFS_SIZE ?= "8192"



Build and Boot Your Custom Image

➢ meta-ypdd 
➢ conf/bblayers.conf 



Add Your Layer
➢ BBLAYERS

$HOME/yocto/build/conf/bblayers.conf
BBLAYERS ?= "                          \
     ${HOME}/yocto/poky/meta           \
     ${HOME}/yocto/poky/meta-poky      \
     ${HOME}/yocto/poky/meta-yocto-bsp \
     ${HOME}/yocto/build/meta-ypdd     \
     "

➢ (We already did this step in a previous section)



Build and Boot Your Custom Image

➢
$ bitbake ypdd-image

➢
$ runqemu qemuarm \
 tmp/deploy/images/qemuarm/ypdd-image-qemuarm.ext4 \
 [nographic]

Use nographic if using ssh environment



Build and Boot Your Custom Image
➢
$ which dropbear

➢







About Toaster
➢

➢



toaster in one slide
1.

2.

3.
…

4. …



TODO Toaster



Create new build ...



Toaster demo/walkthrough
➢
➢
➢
➢
➢
➢
➢





Building an Application
➢ General procedure:

◆ Write hello world application (hello.c)
◆ Create recipe for hello world application
◆ Modify image recipe to add hello world application 

to your image
➢ What follows is the example of a simple one C 

file application
➢ (Building a more complicated recipe from a tarball 

would specify how to find the upstream source with 
the SRC_URI)



Add Application Code
➢ For a simple one C file package, you can add 

the hello application source to a directory 
called files in the hello package directory

$ mkdir -p ${HOME}/yocto/build/meta-ypdd/\
recipes-core/hello/files

$ vi /scratch/sandbox/meta-ypdd/recipes-core/\
hello/files/hello.c



Application Code

#include <stdio.h>

int main(int argc, char **argv) {
        printf("Hello World\n");
        return 0;
}

$ vi /scratch/sandbox/meta-ypdd/recipes-core/hello/files/hello.c



Add Application Recipe
➢
➢
$ mkdir -p ${HOME}/yocto/build/meta-ypdd/\
recipes-core/hello

−

➢
$ vi ${HOME}/yocto/build/meta-ypdd/\
recipes-core/hello/hello_1.0.bb



Application Recipe
DESCRIPTION = "Hello World example"
LICENSE = "MIT"

LIC_FILES_CHKSUM = 
"file://${COREBASE}/meta/COPYING.MIT;md5=3da9cfbcb788c80a0384361b4de2
0420"

S = "${WORKDIR}"

SRC_URI = "file://hello.c"

do_compile() {
        ${CC} ${CFLAGS} ${LDFLAGS} hello.c -o hello
}

do_install() {
        install -d -m 0755 ${D}/${bindir}
        install -m 0755 hello ${D}/${bindir}/hello
}

$ vi ${HOME}/yocto/build/meta-ypdd/recipes-core/hello/hello_1.0.bb



Add Application to the Image
➢

➢



Add hello to Image

DESCRIPTION = "A core image for YPDD"
LICENSE = "MIT"

# Core files for basic console boot
IMAGE_INSTALL = "packagegroup-core-boot"

# Add our desired extra files
IMAGE_INSTALL += "psplash dropbear hello"

inherit core-image

IMAGE_ROOTFS_SIZE ?= "8192"

$ vi ${HOME}/yocto/build/meta-ypdd/recipes-core/images/ypdd-image.bb

Add the package 'hello'
to your image recipe



Build and Test Application
➢
$ bitbake ypdd-image

◆ hello_1.0.bb 

➢ runqemu
$ runqemu qemuarm tmp/deploy/images/\
qemuarm/ypdd-image-qemuarm.ext4 nographic
➢ You should be able to type "hello" at the command 

line and see "Hello World"





Embedded Linux Development with Yocto Project
Training from The Linux Foundation

Want to learn how to use Yocto Project like a Pro?
https://training.linuxfoundation.org/

Embedded Linux Platform Development with Yocto Project
http://bit.ly/eldyocto

https://training.linuxfoundation.org/
https://training.linuxfoundation.org/
http://bit.ly/eldyocto
http://bit.ly/eldyocto




Common Gotchas When Getting Started
➢

−

➢

➢ oe-init-build-env 

➢

https://wiki.yoctoproject.org/wiki/Working_Behind_a_Network_Proxy
https://wiki.yoctoproject.org/wiki/Working_Behind_a_Network_Proxy
https://wiki.yoctoproject.org/wiki/Working_Behind_a_Network_Proxy


Project Resources
➢

➢

➢
➢
➢
➢
➢

mailto:yocto@yoctoproject.org
http://git.yoctoproject.org/
http://git.yoctoproject.org/
http://git.openembedded.org/
http://git.openembedded.org/
http://bugzilla.yoctoproject.org/
http://bugzilla.yoctoproject.org/


Tip: ack-grep
➢

➢
➢

◆

◆

◆

➢



Tip: ack-grep

alias bback='ack-grep --type bitbake'



TIP: VIM Syntax Highlighting
➢
➢
➢

$ tree ~/.vim/
/Users/chris/.vim/
├── ftdetect
│   └── bitbake.vim
├── ftplugin
│   └── bitbake.vim
├── plugin
│   └── newbb.vim
└── syntax
    └── bitbake.vim

https://github.com/openembedded/bitbake/tree/master/contrib/vim
https://github.com/openembedded/bitbake/tree/master/contrib/vim


TIP: VIM Syntax Highlighting





minnowboard in one Slide
1.

2.

3.

4.

5. …

http://downloads.yoctoproject.org/releases/yocto/yocto-2.2/poky-morty-16.0.0.tar.bz2
http://downloads.yoctoproject.org/releases/yocto/yocto-2.2/machines/intel-corei7-64/intel-corei7-64-6.0-morty-2.2.tar.bz2


the minnowboard

HDMI

Power connector

Serial port header

SD-Card slot

reset switch



SD-card installation
➢ $ cd tmp/deploy/images/intel-corei7-64/

➢ $ dd if=core-image-minimal-intel-corei7-64.hddimg of=/dev/<YourSDCard> bs=1M
or

➢ $ dd if=core-image-minimal-intel-corei7-64.wic of=/dev/<YourSDCard>  bs=1M
 
 

➢ Connect to the serial and boot.



Hands-on Lab
➢ Wire-up your minnow

➢ Use the ready-made SD-Cards

➢ Connect to the serial and boot

➢ Extra labs:
○ Check-out the board with a hello-world.c  (compiled on the board itself)
○ Homework: to it right and build hello-world.c in a recipe, include it in your image and boot that.



End

HAVE FUN  and thank you for joining !




