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Embedded Linux Development Flow
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Embedded Linux Development

System developer - develop the Linux systems for the targeted
embedded devices:

v Build profile customization through package selection

v Tune the image footprint

v Create reproducible build with flexibility in customization (for
example, target architecture, package format)

v Build toolchain for application developers

O«

6 Application developer - develop applications running on the
targeted embedded devices:

v Use cross-toolchain

v Take advantage of sysroot setup

v Remotely debug application on target (real HW or emulator)
v Tune performance using profiling/tracing tools

A framework that streamlines the development flow is highly desirable

ELCE 2011 Prague yocto - rILinux 4127
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What The Yocto Project Offers Embedded Linux

Development

The Yocto
Project
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What The Yocto Project Offers Embedded Linux

Development

s The build system and meta-data:

o Using BitBake - a widely adopted build system by the embedded Linux
developers

o Meta-data consists of recipe and configuration files

o Easy customization / extension of the core meta-data through layers

o HOB 1 A graphical user interface for BitBake

You don't need to be an expert of BitBake to be able
to customize your build and image

s The Application Development Kit (ADT):

o Cross-toolchain for the target device
vV Supports sysroot setup
v Optimized for autotool-based projects

o Qemu emulator
v Can be booted through unfs
v Rootfs is extracted as sysroot

o Tools for target analysis, profiling and tracing
ELCE 2011 Prague yocto - rILinux 6/27
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The Yocto Project Eclipse Plug-in

0

O«

O«

An IDE environment to streamline the development flow:
o Wizard
o Template

Based on open source solutions:
o Eclipse communities' CDT, RSE, TCF and LinuxTools projects
o BitBake Commander Project

Within one IDE, users can fully benefit from Yocto Project offerings:
o BitBake (through Hob)

o Meta-data

o ADT

o Qemu

o Tracing and profiling tools

ELCE 2011 Prague yocto - riinux 7127
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The Yocto Project Eclipse Plug-in For the System

Developers

Without the Plug-in, you must do these steps all from the
command-line.

1.

2.
3.
4

Clone the Yocto Project meta-data
Edit recipe files using your preferred editor: emacs, vim, €
Source oe- init - build - env to setup your build directory
Edit the conf/local.conf file to configure the Yocto build and then
use BitBake to kick off the build

- OR -

Use Hob to facilitate further build customization, and then run the
Yocto build from within Hob

ELCE 2011 Prague yocto - rILinux 8/27
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The Yocto Project Eclipse Plug-in For System

Developers

Step 1: Create Yocto BitBake Commander Project for Yocto Project meta-
data (Note: Collaborate with other open source plug-ins, e.g. egit)

€D Applications Places system (N @h o * ] 0 LN u @ al 5 © 37°F MonOct17, 9:50PM  yocto
Java - Eclipse SDK (=J{=]lx]
File Edit Navigate Search Project Run YoctoTools Window Help
| P~ #v O~ Q- | & di "Yocto BitBake Commander e
i2 Package Explorer 2 =0 ) ) o o = 0 & outline 2 ={a]
H All the entries are valid, press "Finish" to start the process, this will take a 1 2 {
B R ¥ while. Please don't interrupt till there's output in the Yocto Console window... An outline is not available.
Project Name: [edison J
Project Location: [Ihomelyocto ] lamwse...]
[ Clone from Yocto Git Repository
k
| @ [ <Back | next> cancel || Fnish | | 7 |
L2 Prot y e = e &0 | ¢ @~ 3~ =0
|Yocto Console .
. —tk
| @ [index of /yocto-1.1 m... | i [yocto@yocto-laptop:... || B yocto@yocto-laptop:~.. |[ [ Java - Eclipse SOK | o 2
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The Yocto Project Eclipse Plug-in For System

Developers

Step 2: Customize meta-datarecipe files

o Navigate the meta-data in the project tree view
oAiYocto BitBake Recipe Editoro with
o New Recipe Wizard allows the user to quickly create new recipe files

€9 Applications  Places system N @ Hh (5 & m A 4 e @ gl [P, © 37°F MonOct17,10:23PM  yocto

Java - edison/meta/conf/distro/defaultsetup.conf - Eclipse SDK

File Edit Source Refactor Navigate Search Project Run YoctoTools Window Help

| £3+ B/ 0o |@e |®@ o | ®a|i-ir e or - o [@ava
12 Package Explorer £2 = 0@ adt-installer_1.0.bb J'ID defaultsetup.conf 52 = n| 2= outline = =g
0% 7 [ include cnnf!distrufinclude!default-pra\ridérs.inc -] |An outline is not available. |
o include conf/distro/include/default-versions.inc
= = edison include conf/distrofincludesdefault-distrovars.inc
b @ bitbake include conf/distro/include/world-broken.inc
P & documentation TCMODE 7= "default”
= = meta require conf/distro/include/tcmode-${TCMODE}.inc
P = classes

TCLIBC ?= "eglibc”
= (= conf require confsdistrosincludestclibe-${TCLIBC}. inc

- = distro
b include # Allow single libc distros to disable this code
= TCLIBCAPPEND 7= "-${TCLIBC}"

B defaultsetup.conf TMPDIR .= "${TCLIBCAPPEND}"

P &= machine
b = machinsdk CACHE = "${TMPDIR}/cache/${TCMODE}-${TCLIBC}s{@["'', '/' + stribb.data.getVar( MACHINE', d, 1})][bool(bb.da
P = swabber USER_CLASSES 7= "
[ abi_version.conf PACKAGE CLASSES 7= “"package ipk"
o of INHERIT INSANE 7= "insane”
B bntbak. cor INHERIT DISTRO 7= "debian devshell sstate license”

[} documentation_conf INHERIT += "4${PACKAGE CLASSES} ${USER CLASSES} ${INHERIT INSANE} ${INHERIT DISTRO}" j
[ layer.conf a D]
[ licenses.conf - = = = IL .
B multilib.conf [2: Problems | @ Javadoc | [ Dedaml:inn| 2 Conscle 2 Be B8 ™ B~ g~ =0
[ sanity.conf Yocto Console
b = files [
b =lib [
b & recipes-bsp [+ 1=
I I >) | |(<] ; B
| me defaultsetup.conf - edison/meta/conf/distro
[ @ [Index of jyocto-1.1_m... | i [yocto@yocto-laptop:... || B yocto@yocto-laptop:~... |[ @ Java - edison/meta/co... | =@ 2
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The Yocto Project Eclipse Plug-in For System

Developers

Step 3: Launch Hob

o Set up a separate build area for the customized meta-data
o Using Hob, further customize and configure your build and image output
o Run the build from Hob

£ Applications Places system Cl & Hn (o F 2] 0 4 ofs @ il [, ©37°F MonOct17,10:44PM  yocto

Java - edison/meta/conf/distro/defaultsetup.conf - Eclipse SDK [—][=][x]

File Edit Source Refactor Navigate Search Project Run YoctoTools Window Help

=5 Blevorar|we @y |ewm a0l w oo £ [§ava

'8 Package Explorer 58 = 0|/ [ adt-installer_1.0.bb |"D defaultsetup.conf 2 = 0| 2= outline % =0
B & |[" include confsdistro/includesdefault-providers.inc ] |an outline is not available. |

include conf/distrofincludesdefault-versions.inc

m include conf/distro/includesdefault-distrovars.inc

b & bitbake include cunffdistrofincldeml_boken.inc
b (= documentation Tens S
= = meta "4 Bitbake build directory: | /home/yocto/edison-bu| Br\:rwse]
B eclas:es TC
= = con d - .
o e cancel | oK
= (= distro . \
b einclude TCLIBCAFFEND 7= ~-S{ICLIGBLT
) defaultsetup.conf TMPDIR .= "${TCLIBCAPPEND}"

b = machine
P = machine-sdk
b (= swabber USER_CLASSES 7= ""

CACHE = "${TMPDIR}/cache/${TCMODE}-${TCLIBC}S${@['"', '/' + str(bb.data.getVar('MACHINE', d, 1))]([beol{bb.da

[1 abi_version.conf PACKAGE CLASSES 7= "package ipk" k
e o INHERIT INSANE 7= “insane”
B bitbake. con INHERIT DISTRO ?= "debian devshell sstate license"
[} documentation_conf INHERIT += "S{PACKAGE CLASSES} ${USER CLASSES} ${INHERIT INSANE} ${INHERIT DISTRO}" :}
o layer.cont D)
[ licenses.conf = - - = - Il :
@ multilib.conf [£! Problems | @ Javadoc | [ DedamljnnlECDnsnle =3 Be BB | =t B~ g =08
[ sanity.conf Yocto Console
b = files L]
b = lib [
P = recipes-bsp o
| g edison
[@ [index of /yocto-1.1_m... | i [yocto@yocto-laptop:... | |@ yocto@yocto-laptop:~... | [@ Java - edison/meta/co... || [@ Launch HOB | = =
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The Yocto Project Eclipse Plug-in For System
Developer

Applications Places System (g

File Edit Help
k-
Machine: | gemux86 < J Base image: [cone-lmage-sato-sdk & [ Loaded ]
Packages | package Collections
' Package v Description License Group included E
as2dec liba52 version 0.7.4-r3 GPLV2+ libs O
| a52dec-doc liba52 version 0.7.4-r3 GPLV2+ libs O
acl acl version 2,2,51-r2 LGPLV2.14+ & GPLV2+ libs v
acl-dbg acl version 2,2.51-r2 LGPLV2.1+ & GPLv2+ libs O
acl-dev acl version 2.2.51-r2 LGPLV2.1+ & GPLV2+ libs (W)
acl-doc acl version 2.2.51-r2 LGPLV2.1+ & GPLV2+ libs O
acl-locale acl version 2.2.51-12 LGPLV2.1+ & GPLv2+ libs O
acl-staticdev acl version 2.2,51-r2 LGPLV2.1+ & GPLv2+  libs O =
Search packages: | 4|
Estimated image contents (631 packages): |7
Package v Brought in by
ad udev-cache, udev ' {
alsa-conf-base alsa-lib
alsa-lib gst-plugins-base, alsa-utils-alsaucm, alsa-utils-midi, alsa-utils-iecset, alsa-utils-aplay, alsa-utils-alsactl, alsa-utils-speakertest, alsa-ut:ils;i
alsa-utils alsa-utils-amixer, alsa-utils-alsaucm, alsa-utils-midi, alsa-utils-iecset, alsa-utils-aplay, alsa-utils-alsactl, alsa-utils-speakertest, alsa-util¢

alsa-utils-aconnect
alsa-utils-alsaconf
alsa-utils-alsactl

alsa-utils-alsaloop

alsa-utils-aseqnet, alsa-utils-alsaloop, alsa-utils-aseqdump, alsa-utils-speakertest, alsa-utils-alsacti, alsa-utils-aplay, alsa-utils-iecset, al
alsa-utils-aconnect, alsa-utils-aseqnet, alsa-utils-aseqdump, alsa-utils-speakertest, alsa-utils-alsacti, alsa-utils-aplay, alsa-utils-iecset, a
alsa-utiis-aplay, alsa-utils-aseqdump, alsa-utils-aseqgnet, alsa-utils-aconnect, alsa-utils-alsaconf, alsa-utils-alsaloop, alsa-utils-iecset, als
alsa-utils-alsaconf, alsa-utils-aconnect, alsa-utils-aseqnet, alsa-utils-aseqdump, alsa-utils-speakertest, alsa-utils-alsactl, alsa~utils-ap|ay‘; -

| Reset || Bake |

| @ [Index of fyocto-1.1_m... | @ [yocto@yocto-laptop:... | M yocto@yocto-laptop:~... | (@ Java - edisorymeta/co... | = [edison-build;hob]
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The Yocto Project Eclipse Plug-in For System

Developer

Demo
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The Yocto Project Eclipse Plug-in For Application

Developers

Without the Plug-in, you must do these steps all from the command-line.
1. Set up your cross toolchain and sysroot for cross development
2. Create your Makefile or autotool-based project

o Best with autotool-based projects. Just pass host options to configure (e.g. ./configure
host=i686 - poky - linux T with -libtool -sysroot=/ home/jzhang /x86 )

o For other projects, ensure the cross-tools are used, (e.g. CC=i686 - poky - linux - gcc
and LD=i686 - poky - linux -Idin makefile )

Compile your project

Optionally bring up the Qemu emulator using the command line

Deploy your application to the remote target: rcp , scp, rsync , etc.

o g MW

Setup cross debugging against the desired target: Qemu or real hardware

o Start gdbserver on target

o Run cross-gdb on host side to connect to remote target

7. Perform target analysis tasks like tracing and profiling

o Follow eacht o ogpetial setup for remote launch or interaction from the host

This is a very complex task if doing everything on your own and can dramatically
slow down your development cycle.

ELCE 2011 Prague yocto - riinux 14/27
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The Yocto Project Eclipse Plug-in For Application

Developer

Step 1: Set up your cross-toolchain and sysroot for cross-development
Step 2: Set up your Eclipse IDE with the Yocto Project Plug-in installed
Step 3: Configure Yocto Project ADT plug-in for IDE

€) Arplications Places system N @ [y (o @ = N i ofs @ ]l [P, 72°F Tueoctls, 2:28PM  yocto
Java - Eclipse SDK [=][=][x]
File Edit Source Refactor MNavigate Search Project Run YoctoTools Window Help

| [3~ W | B 0O Q~ B G | & | B | E > - E & |&java

[ Package Explorer 52 il PraTer e = 0| E= outline & =0

| an outline is not available. |

[type filter tex: 7| Yocto ADT Ev S -
b 18 edison b General ) i
b Ant Cross Compiler Options:
bCICH+ = Standalone pre-built toolchain
b Help (O Build system derived toolchain
b Instalit)peste Toolchain Roat Location: | fopt/poky/1.1 | Browse.. |
b Java
B Plug-in Development Sysroot Location: [homeyyoctortest-yocto/x86 | Browse.. ]
P Remote Systems
b Run/Debug Target Architecture: i586-poky-linux 3]
v Team_ Target Options:
Terminal ® QEMU
:
kKemel: [!home.rya:l:ofadt-instaIIerfdownload_imageszlmage-qemuxaﬁhin Browse.. ]
Custom Option: |
) External HW d
e
| Restore Defaults| | apply | |
[ B yocto@yocto-laptop:~... | @ [Index of /yocto-1.1_m... |[ (@ Java - Eclipse SDK | 1 =
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The Yocto Project Eclipse Plug-in For Application

Developer
Step 4: Pick one of the ADT autotool-based project templates

6 roplications Places system B @ ) (o £ ] BN 4 e @ afl 2, 72°F TueOct1s, 2:32PM  yocto
@ fle C Project )| (~]{a][x]
File Edit Source Refactor Navigate Search § ¢ project —
| pgv @ | i5v Qv Q- | @ @ CreateCproject of selected type [ )
18 Package Explorer 2, =0 = 0| & outline &2 =0
e % v I Project name: [YHWC . | ' An outline is not available.
b 3 edison ¥ Use default location
[ \ home/vocto/workspace/YHWC
Project type: Toolchains:
b & tatic brary =
D @& Makefile project
D & GNU Autotools
'@ (& Yocto ADT Project
@ Empty Project
Hello World ANSI C Autotools Pri
@ Clutter Hello World Project
@ Hello World GTK C Autotools Pr¢
) |
¥ Show project types and toolchains only if they are supported on the platform
[£ Problems v =n
0 items
Description : - Type
® <Back | Next> || cancel || Enish | [T
B yocto@yocto-laptop:~... | @ [Index of /yocto-1.1_m... [ (@ Java- Eclipse SOK | N B
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The Yocto Project Eclipse Plug-in For Application

Developer
Step 5: Changet he pr o) e-dévélgmenrsettsngs if needed

€5 Avplications Places System g @ o® | N ) e @ all B, 72°F TueOct1s, 2:35PM  yocto
@ C/C++ - Eclipse SDK (=l=]x]
File Edit Source Refactor Navigate Search Project Run YoctoTools Window Help

| rav W | @ 686 Ry B [ H- 0~ Q- | & I~ s 8

|y Project Explore
‘Dlgedison
v & YHWC

3 v =

ne 52 . @ MakeTa, <0
bt available, '

Project Yocto Settings

Cross Compiler Options:
(@ Standalone pre-built toolchain
() Build system derived toolchain

Toolchain Root Location: [lopt/poky/l.l J ; Browse.. 1
Sysroot Location: [Ihomelyocto/test-yoctolxsﬁ ] | Browse.. J
Target Architecture: | i586-poky-linux Al
Target Options:
@ QEMU
Kemel: [/home/yocto/adt-installerldownload_imagelbzlmage-qemux86,bin ] l Browse.. _1
Custom Option: | |
O Extenal HW
- = U
| camcel || ok |
LY
| o° &5 YHWC
| yocto@yocto-laptop: .., | @ [lodex of jyoctor1.1m.. | ] C/C++ - Edlipse SOK ] .
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The Yocto Project Eclipse Plug-in For Application

Developer

Step 6: Work on your project, configure and compile using cross-
development settings
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