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The Application Development Toolkit

System dev / Paclr;é'i;je Repository
App dev / (networked or local)
Sysroot: Cross-toolchain
(Bootable Linux filesystem Installation
with dev headers) (1.3 Relocatable)



ADT Setup

« Toolchain + sysroot

« SDK tarball
« Extract target rootfs as sysroot

 ADT installer
« Customize sysroot and toolchain setup using a configuration file
* Require a pre-setup repo

- Embedded in your build tree
« Bitbake meta-ide-support
« Extract target rootfs as sysroot



ADT Improvements

* Relocatable
« Toolchain can be installed at user specified location

« Generate image matching SDK
* Dbitbake image-name —c populate sdk



Usage Flow And Roles

Yocto Project

Organization
Download l R Pkg Repository RPM/Deb/ipk
Deploy
Yocto metadata - Images
N\svuoot v
-
. ADT Install Development Host
Poky Build
Targets

Run, Debug,
Deploy, etc.

System Developer
Feedback

Application Developer
Feedback



Yocto Project Eclipse Plug-in

« Built on top via extensions of existing widely adopted eclipse
plug-ins
« CDT, Linux Tools Project, RSE, TCF

* Integrates Yocto Project ADT cross development setup into CDT
« For gnu autotool based projects

 Leverage RSE over SSH or TCF and remote agent achieve
remote target interaction within IDE

« CDT for cross platform build, deploy, run, debug
* Remote tools interaction, e.g. powertop, latencytop, etc.



Eclipse IDE for Application Developer

« Confiqure IDE wise Yocto Project ADT cross setup

X Yocto Project ADT 3 - -
" General
Cross development profiles
" Ant
» C/C+s Standard Profile — Save os Rename
> Help Remove
» Install/Update
> Java Cross Compiler Options
*» Plug-in Development ® standalone pre-built toolchain
* Remote Systems Build system derived toolchain
* Run/Debug
> Team Toolchain Root Location /home/jzhang/toolchalin-dylan Browse
Terminal
* Tracing Sysroot Location /home/izhang/sysroot-dylan Browse.
Yocto Project ADT Target Architecture IS8G-poky-linux -
Target Options
® OEMU
Kernel /home/jzhang/poky-dylarny/bulld/tmp/deploy/images/bzimage-qemux 8o bin Browse.
Custom Option
External MW
Restore RDefaults Apply

4 Cancel oK




Eclipse IDE for Application Developer

ADT Project Templates

C Project

Project name must be specified
Project name:
B Use default location
Project type: Toolchains:
» = GNU Autotools Pr (t)j-:ct ga(e:'.)ur}/ i~>tselec(ed,l£xpaqd ([h;:'
. . category and select a concrete proje e,
¥ o Yocto Project ADT Autotools Project i o iy ot A ype

® Empty C Autotools Project
® Hello world ANSI C Autotools Project
® Hello world GTK € Autotools Project
= Executable
= Shared Library

-
* (= Static Library
-~

AdmdamBil .

B Show project types and toolchains only if they are supported on the platform

< Back ™ Cancel




Eclipse IDE for Application Developer

* Project cross build using ADT setup

C/Cea YHWC/src/YHWC.c - Eclipse SDK

€l v (&F - S, D > 0 - Q - .S - O
— Q (2= & sava | GlLc/Cer
, Project Explorer 2 = m g YHWC.c B = O o -
i - » * Copyright (C) Your copyright.[] ) 1% W wE ® o
» wE YHWC #include «=stdlib.h>» -
#include «stdio.h»
= stdlib.h
int main(void) { u stdio.h
puts(“Hello world”); * prints Hello world +/
return @; &« main{void): int
}

|2 Problems &l Tasks & Console 8 | Properties 3 LB ™ r® © - w e
COT Bulld Console [YHWC]

MU . RN S LA M3 JLUI Ay . LaLUS

config.status: creating config.h

config.status;: config.h is unchanged

make all-recursive
make[l]: Entering directory /home/jzhang/runtime-EclipseApplication/YHwC*
Making all in src

make[2]: Entering directory Jhome/jzhang/runtime-EclipscApplication/YHwWC/src’
1586-poky- Linux-gcc -m32 -march=15%86 --sysroot=/home/jzhang/toolchain-dylan/sysroots/
15806-poky-linux -DHAVE CONFIG H -I. -I.. ~--sysroot=/home/jzhang/sysroot-dylan -g -0 -
sysroot=/home/jzhang/sysroot-dylan -MT YMWC-YHMWC .0 -MD -MP -MF .deps/YHWC-YHWC . Tpo -c -0
YHWC -YHWC .0 " test -f "YMwC.c' || echo './' YHWC.c

my - . deps/YHWC -YHWC , Tpo .deps/YHWC - YHWC |, Po

.. /1586 -poky-1linux-libtool --tag=CC --mode=~Link 1I586-poky-linux-gcc
sysroot=/home/jzhang/toolchain - dylan/sysroots /1586 -poky - Linux
jzhang/sysroot-dylan sysroots/home/jzhang/sysroot-dylan
1586-poky - Linux-libtool: link: 1586-poky-linux-gcc -m32
toolchain-dylan/sysroots/1586-poky-linux -g -0©
sysroot=/home/jzhang/sysroot-dylan

make[2]: Leaving directory
makeal 31 -

AR A

-m32 -march=isas6

g -0e SYySroot=/home/

O YHWC YHWC - YHWC.o

-march=1586 --sysroot=/home/]}zhang/

--sysroot=/home/]zhang/sysroot-dylan --
-0 YHWC YHWC-YHWC .o

"shomesjzhang/runtime-EclipseApplication/YWwWC/src®
PFoatarins Al veartorw

Ihrvman £ s v an® Gme  Pel incafnnd s ar i a2 Vil




Eclipse IDE for Application Developer

* Cross debugging against gemu

B Applications Places System e @ & (=) iy ofm Wed Mar 30, 2:18 PM  yocto
Debug - CPPE/src/main.cpp - Eclipse SDK [=1[o][x]
File Edit Source Refactor Navigate Search Run Project Window Help

= = RN R T T RS R e

#s Debug % i

e &9 | ®iv v = o~

= e = | ©9= Variables =% S Breakpointsw it Registers} =i Modules} =tz =@

~ [E] CPPE_gdb_i586-poky-linux [C/C++ Remote Application]
— &% gdbserver debugger (3/30/11 2:18 PM) (Suspended)
~ o Thread [1] (Suspende int hit.)

Name Value

» Remote Shell
s fopt/poky/1.0/sysroots/x86_64-pokysdk-linux/usr/bin/i586-poky-linux/i586-poky-linux-gdb

s fhome/yocto/workspace-elc/CPPE/src/sudoku-savant (3/30/11 2:18 PM) # File Manager Keyboard Notes
[8 *main.c 2 a Browse the file syst... Virtual Keyboard H

Text Editor

]

<< _("Sudgku files may also be read from Standard Input.")

<< endl; q
3 Shutdown Stroke Recogni...
Close down the ma. Stroke Recogniser

int
main(int argc, char *argv[])

const char =codestr = "";
int ret;

=l Console 22 ) Tasks | [2/ Problems €3 Executables| 0 Memory =
CPPE_gdb_is86-poky-linux [C/C++ Remote Application] /home/yocto/workspace-elc/CPPE/src/sudoku-sa)

J . writable Smart Insert 61:1 J

[ [yocto@yocto-laptop:... ] Debug - CPPE/src/mai... |[ ] [qemu-x86 ;bash] [ QEMg ]




Eclipse IDE for System Developer

Bitbake Commander Pro'lect

Select a wizard —

wizards:
|| H

2 Plug-n Project

* = General

= CfC++

= = CVS

* = Java

= = Plug-in Development

= = Tracing

¥ = Yocto Project BitBake Commander
@ New Yocto Project

@ | MNext= cancel




Eclipse IDE for System Developer

* Meta data editor with syntax highl

hover capability

C/Ce» - poky-dylan/metoa/recipes-core/base-fMles/base-il

- w e ¢ e - AT TSSO e QLT T e o e
» Q n JC+s | B Debug
) Project Explorer 52 L A - basefiles_3.0.14.bb 22 - - o
- SUMMARY = "Miscellansous Tiles for the base system e i not
DESCRIPTION "The O o package cr the basic L) tom avallable
v P poky-dylan SECTION "bane
- bitbake PR = 73
LICENSE = “GPLV2
. build LIC PILES CHKSUM file://licensos /GPL - 2 ; mdS=04d5545 1 2a0ba36cal
- docu entation & Remow s atl license reloated toansks in this recipe an ticense. DI
= P ® Now deals with this. In order to get accurate lLicensing on to
# Sot COPY LIC MANIFE just copy Just Tthe (icense.manifest
» classeos & For the manifest amd license text for each package
L conr # Ser COrY LI« MANIFE cory Lic DIns
- files
- SRC URAIX “file:// ation \
L L1 8 fille: /; witch ¢
* @ recipes-bsp tile://motd \
flle /Z/1nputre \
- recipes-<connectivity PG 7 INOET  COn e <
- recipes-<ore filei//profile \
. base-files file://shells \
- b \ Fille://7Tstab N\
. ssa-file file://filonystoms
base-files 3.0.14.bb file://innue t A\
- base-passwed flle://1nsus
. fite://usbd \
busybox fil //ahare/dot  bashre \
- comole-tools file; hartesdot profile \
- » coreutils
- dbus @ console 13 w & e @ v M v — B
. b s -walt poky-dylan Console
- dropbear Parsing recipe Zhome/)zhang/poky -dylan/meta/recipes-core/base-iles
- eolibe

14.0b - Eclips

ght and variable




Interacts With Yocto Project Tools

 Hob
« A GUI tool for bitbake for easy customize build configuration

* Yocto-bsp
« Atool for quickly create a standard bsp layer, contains
* Machine configuration, supporting recipes and README files.

« allows the user to add (and remove) patches and kernel config
fragments to a linux-yocto kernel without having to edit or learn
the sordid details of the linux-yocto meta-data

« Target Analytical Tools
« Powertop, latencytop, perf,oprofile,lttng,systemtap



Interacts with Yocto Project Tools

 Launch hob to build against bitbake commander

Ero'!ect meta-data

igurati )
Image configuration S
Images Settings

Select a machine

Your selection is the profile of the target machine for which you are bullding the image

Qemsarm - - ] .'|y(‘l'.' X o

1¢ T34 Y niee Of tware

Select a base image

Boase images are o starting point for the type of Iimage you want. You can bulld them as
they are or customize them Lo your specific needs

-.
coredmage-minimal - Advanced ronflquratio
vlect Image types, package farmats, et
A small b age just capable of sllowing a
dovice to boot

Edit image Bulld image




Use Hob To Do Customization

Step 1 of 2: Edit recipes

Included recipes °

Feclpe namme
acl

atkr

base-files
base-passwd
bBinutils-cross
bBusyboax
depmodwrapper-<ross
eglibe
eglibc-indtial
expat
PLC-Crons
gee-cross-initial
G E T LRt
gettext
glib-2.0

Ind =i Fup dosen
inltscripis
kmod

Hlikrri

libvgee

All recipes

Group
libs
libs
base
base
o =l
base
B ase
likys
lib=
lib=
o ewel
el el
el el
libbs
libs
base
base
base
Bage

el el

Edit Image to customize reci

Package Groups

e and

ackage selection

Browught in by (+others)
(VT FUSF)

acl
packagegroup-core-boot
packagegroup-core-boot
gee-crosi-initial {+1)
packagegroup-core-bhoot
cara-image- vl 1)
rur-postinscs {+28)
eglibc

gettext

rur-postinsts {+30)
eglie (+1)

Fuf-postinsts (+27)

acl (+3)

udew
packagegroup-core-boot
packageagroup-core-boot
e

glibk-2,0

QTE=rur

Canciel

Included

Builld packages




Use Hob To Build Image

Image details

Images Settings
. wour image is ready
HMame: core-lmage-minimal-gemuarm-2013051 1040614 wlma Pilas
Files created: exty, tarbe2 L
Directory: fhomef]zhang/poky-dylan/buildftmp/deployfimages “pen lag

Machine: gemuanm

Base Image: core-lmage-minimal

Layers:

= fhomefjzhang/poky-dylan/meta

= fhome/fjrhang/poky-dylan/meta-yocto

= fhomefjzhang/poky-dylan/meta-yocto-bsp
- fhome/fjzhang/poky-dylan/meta-hob

Edit configuration

Packages Included: 27

Edit packages
Total image slze: 5.0 MDD

Build new image | | Run image

Yocto Project | The Linux Foundation




Yocto-bsp plug-in

« Wizard like flow for ease of use

yocto-bsp Main page yocto-bsp Properties page

Enter the required flelds(with *) to create new Yocto Project BSP!

Metadata location™: Browse.. Bnonitn chogh- S =
mranch Settings
Bulld location /home/jzhang/poky/build Browse.. Kernel branch: | standard/preempt-rt/base =
@ Creabe s Beransch Froom an existing one
BSP Name*: bsp-example
ee
BSP output location /home/jzhang/bsp-example Browse.., & Enable SMP support
WP wped Pk seblngs
Kernel Architecture* qemu -
B keytoard
Qemu Architecture(* for karch as gemu) 386 N
touchsereen
? Next > f Cancel T = Back Cancel Findsh

Yocto Project | The Linux Foundation




Self Guided Hands-on Labs

 https://www.yoctoproject.org/tools-
resources/presentations/using-eclipse-yocto-project



https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project
https://www.yoctoproject.org/tools-resources/presentations/using-eclipse-yocto-project

ADT And Eclipse For Cross Compile Kernel
Modules

« Use cross toolchain and sysroot built by Yocto Project

- Sysroot kernel match target and must contain kernel devs
« E.g. core-image-sato-sdk
 Orin local.conf IMAGE INSTALL append =" kernel_dev”

« Under sysroot/usr/src/kernel do:
« make oldconfig ARCH=<arch>
* make scripts ARCH=<arch>



ADT And Eclipse For Cross Compile Kernel
Modules

* In Eclipse IDE

* New project -> C Project -> Makefile Project ->Empty Project
(Linux GCC as Toolchains)

* In newly created project, e.g. hello, create 2 new files:
hello.c

Makefile



ADT And Eclipse For Cross Compile Kernel
Modules

hello.c

#include<linux/kernel.h=
#include<Llinux/init.h=
#include<linux,s/string.h=

—int helle _init{void)

{
printk{"Module named hello insertedyn");
return 8;

}

—void hello exit(void)

{
printk({“"Module nmamed hello remowvedyn");

}

module init(hello init);
module exit(hello exit);



ADT And Eclipse For Cross Compile Kernel
Modules

« Makefile

ARCH := xB6
CROSS COMPILE := 1i586-poky-linux-
obj-m := hello.o

KDIR := /home/jzhang/sysroot-[Ehiafusr/src/kernel

MAKEARCH := $(MAKE) ARCH=%(ARCH) CROS5 COMPILE=%(CROSS COMPILE)

all:
$(MAKEARCH) -C %(KDIR) M=%(PWD) modules

clean:
£ (MAKEARCH) -C %$(KDIR) M=3%(PWD) clean



For Cross Develop Kernel Modules
« Cmdline

* source environment-setup file

« echo $PATH

* Eclipse IDE

* Project Properties -> C/C++ Build Environment, Add PATH value equal
your cmdline path value

* Cross build your kenel module
 Use RSE to deploy hello.ko

* Remote terminal:
insmod hello.ko
rmmod hello
cat /proc/modules, tail /var/log/messages

]




Questions?
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Yocto Project ADT, Eclipse plug-in and
Developer Tools




Yocto Project ADT, Eclipse plug-in and
Developer Tools
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Yocto Project ADT, Eclipse plug-in and
Developer Tools
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Thank you for your
participation!
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