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Introduction

Introduction

With the Yocto* Project Compatible application development plugin in the Eclipse* IDE, you can develop
C/C++ applications for Yocto Project targets, using the standard Yocto Project compatible Software
Development Kits (SDK) and Extensible Software Development Kits (eSDK).

This guide takes you through the steps to create, build, and debug an application:

Before You Start

Prepare a Yocto Project Compatible SDK
Import the SDK into the Eclipse IDE
Create and Build a New Application
Create a Target Connection

Run or Debug the Application

Using Samples

Find More

Before You Start

Before you can develop a Yocto Project Compatible application using the Intel oneAPI loT Toolkit, you
must install the following on your host system:

e AlLinux* development system (Windows* and macOS* are not supported)

e Eclipse IDE for C/C++ Developers for Linux x86_64 systems

e Intel oneAPI loT Toolkit (opt for installation of the “Linux kernel build tools”)
e Yocto Project 2.6 or later (optional if you are importing an existing Yocto SDK)

If you are working behind a firewall, you may also need to configure the Eclipse IDE proxy settings.

Step 1. Install the Eclipse IDE for C/C++ Developers

If you have not installed a copy of the Eclipse IDE for C/C++ Developers, do so now.

NOTE: the Yocto Project Compatible plugins for Eclipse are only supported on Linux development hosts.
Windows and macOS development hosts are not supported.

The 2021.x versions of the Intel oneAPI IoT Toolkit include a copy of the Eclipse IDE for C/C++
Developers. You can skip this step if you plan to install and use that copy of Eclipse, otherwise:

e Go to www.eclipse.org/downloads/packages

e Click the “Eclipse IDE for C/C++ Developers" title in the list of Eclipse IDE packages.

e Locate the “Linux x86_64" download link and install Eclipse onto your Linux development host.
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Before You Start
Step 2. Install the Intel oneAPI loT Toolkit

If you have not installed the Intel oneAPI Toolkit, do so now.

NOTE: installation of the Intel oneAPI Base Toolkit is optional and is not required to use the Linux kernel
build tool plugins for Eclipse. The Linux kernel build tools do not require or use the Intel oneAP| DPC++
compiler, they require gcc for building Yocto Project Compatible system images.

e Before you start, review the System Requirements and Release Notes to make sure you have the
prerequisites you need to install the product.

System Requirements
Release Notes

To install the Intel oneAPI loT Tookit, click here .

e After you install the product, see the getting started guide, especially the section describing how to
install the GNU* development tools.

Getting Started Guide

Step 3. (Optional) Install Yocto Project

OPTIONAL: this step is only required if you are going to build a Yocto Compatible Platform project. If you
will be using a Yocto Project Compatible platform SDK, you can skip this step.

Before creating a Yocto Project platform project, you must prepare your host system and install Yocto
Project 2.6 or later.

Prepare your host system

Before you install Yocto Project you must prepare your host system, see Yocto Project Quick Build.

Download and install recommendations

We recommend that you download a minimal Yocto Project installation, and then use Toaster to select
and automatically download the desired layers (from the current or past release) plus other extra
content during initial development. Once the design is stable, you can use Toaster to explicitly fetch the
extra content.

Supported host operating systems

The Yocto Project documentation lists those host platforms that can be used to develop Yocto Project
images and applications.

Installation instructions

e Product and download information: https://www.yoctoproject.org/software-overview/downloads/

e Installation information: https://www.yoctoproject.org/docs/latest/brief-yoctoprojectas/brief-
yoctoprojectgs.html
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Prepare a Yocto Project Platform SDK

Step 4. (Optional) Configure Your Host System

OPTIONAL: this step is only required if you are going to build a Yocto Compatible Platform project. If you
will be using a Yocto Project Compatible platform SDK, you can skip this step.

e The installation must be writeable to create projects and run the bitbake build system.

e Do not build content as “root” or “sudo.” This is enforced by the build tool bitbake and prevents
unexpected side effects to the host system from builds and modifications of the kernel and file
systems.

e The development user must set up their proxies to allow git and http access to the network.

Step 5. (Optional) Configure the Eclipse IDE Proxy

If you are on an open network, skip this step.

If you are working behind a proxy server, you may need to configure the Eclipse IDE proxy. Follow these
Eclipse proxy instructions.

Consult your network administrator to determine the correct proxy settings for your work environment.

NOTE: We recommend that you leave the SOCKS proxy setting empty in the Eclipse IDE proxy settings
panel. In some proxy environments, setting the Eclipse SOCKS proxy may interfere with the ability of the
Eclipse IDE to access Internet resources. In this case, the error messages provided by the Eclipse IDE may
be misleading. This is a known problem with the Eclipse IDE.

If you encounter problems with cloning git repos, check your .gitconfig file to insure it is configured to
clone using http and https URLs.

NOTE: Use the insteadOf rule in your .gitconfig file.

Example:
[url https://git.yoctoproject.org/git]
insteadOf = "git://git.yoctoproject.org"

Prepare a Yocto Project Platform SDK

NOTE If you already have a Yocto* Project Compatible platform SDK, you can skip this section and go
directly to Import your SDK into the Eclipse IDE for instructions to import your SDK.

Build a Yocto Project SDK for use with the Eclipse IDE

NOTE For these instructions, we will use the default gemux86 machine type.

NOTE The SSH server is required to deploy and debug applications. The other items are optional
depending on the intended usage.
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Prepare a Yocto Project Platform SDK

Add the following to your image layer’s conf/bblayers.conf file.

# Add the target connection and debug agents (GDB, tcf-agent, ...)
EXTRA_IMAGE_FEATURES += "' eclipse-debug ssh-server-openssh "
IMAGE_INSTALL_append = " gdbserver "

# Add C++ runtime for C++ applications
IMAGE_INSTALL_append = " libstdc++ **

# Add the 32-bit libraries to the target files system
IMAGE_INSTALL_append = "lib32-glibc 1ib32-libgcc 1ib32-libstdc++"
# Add "file" so that you can test 64 versus 32 bit applications
IMAGE_INSTALL_append = " file "

Make sure you are in a clean shell to set up the environment. Enter:

$ cd <yp_installation_dir>
$ . oe-initbuild-env

By default, the project build directory will be in <yp_installation_dir>/build. To specify a different
location, enter:

$ . oe-init-build-env <my_dir>
Build the project (in the same shell).

$ bitbake core-image-base
$ bitbake core-image-base -c populate_sdk

Extract the SDK somewhere. For example, the following is for the SDK development workflow.

$ mkdir /opt/sdk
$ ./tmp-glibc/deploy/sdk/poky-glibc-x86_64-core-image-base-i1586-toolchain-
2_6+snapshot.sh -y - d /opt/sdk

Results

After building the default SDK, the resulting tmp/deploy/sdk directory looks like the following. It is
under tmp for this BSP, and there is only one SDK variant (32-bit) as opposed to the LTS default for
gemux86-64 (32-bit and 64-bit). Also,

NOTE This example shows Yocto Project release 2.5. For Yocto Project 2.6 the release number will be 2.6,
and so on.

[build]$ Is tmp/deploy/sdk/
poky-glibc-x86_64-core-image-hase-i586-toolchain-2.5+snapshot.host.manifest poky-glibc-
x86_64-core-image-base-i1586-toolchain-2.5+snapshot.sh
poky-glibc-x86_64-core-image-base-i1586-toolchain-2.5+snapshot.target.manifest poky-glibc-
x86_64-core-image-base-i586-toolchain-2.5+snapshot. testdata. json

[build]$

If you build the image, the directory looks like this:

[build]$ Is tmp/deploy/images/qemux86/

bzImage
bzImage--4.14.48+git0+94457657b8_65d1c84953-r0-qemux86-20180812100752.bin
bzImage-gemux86 .bin
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Create a Development Environment
core-image-base-qemux86-20180812100752 .gemuboot.conf core-image-base-gemux86-
20180812100752.rootfs._ext4d
core-image-base-qemux86-20180812100752.rootfs_.manifest core-image-base-
qemux86-20180812100752.rootfs._tar_bz2 core-image-base-gemux86-
20180812100752.testdata. json core-image-base-gemux86.ext4
core-image-base-qgemux86.manifest
core-image-base-qemux86.qgemuboot.conf core-image-base-gemux86.tar.bz2
core-image-base-qemux86.testdata. json
modules--4.14_48+git0+94457657b8_65d1c84953-r0-gemux86-20180812100752.tgz
modules-qemux86.tgz
[build]$

Create a Development Environment

Customize for use with the Eclipse IDE

Add the following to EXTRA IMAGE_FEATURES in conf/local .conf. This enables the SDK you generate
to work with the Eclipse IDE. Here are some example settings, with comments, to enable different parts
of the integration:

# Add the target connection and debug agents (GDB, tcf-agent, ...) WRTEMPLATE
+= "feature/debug"

EXTRA_IMAGE_FEATURES += " eclipse-debug ssh-server-openssh "

# Add C++ runtime for C++ applications

IMAGE_INSTALL append = " libstdc++ ™

# Add the 32-bit libraries to the target files system

IMAGE_INSTALL append = "1ib32-glibc 1ib32-libgcc 1ib32-libstdc++"

# Add "file" so that you can test 64 versus 32 bit applications
IMAGE_INSTALL_append = " Ffile "

Build the project

To build the project, enter these commands:

$ bitbake wrlinux-image-glibc-core
$ bitbake wrlinux-image-glibc-core -c populate_sdk

Extract the SDK

To extract the SDK, enter these commands:

$ mkdir ~/wrl-sdk
$ _/tmp-glibc/deploy/sdk/wrlinux-small-10.17.41_2-glibc-x86_64-gemux86_64-
wrlinux-image-glibc- core-sdk.sh -y -d ~/wrl-sdk

The target folder shown at the end of the second command above (wrl-sdk) can be replaced. It should
point to a folder for which you have Write permissions.

Continue to the next section to import the SDK into the Eclipse IDE

8 Develop Yocto* Project Compatible Application Projects with the Intel® oneAPI
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Import your SDK into the Eclipse IDE

Import your SDK into the Eclipse IDE

Start the Eclipse IDE

Configure the Intel oneAPI environment variables by sourcing the setvars.sh script or by sourcing the
Linux kernel build tools vars.sh script directly:

source <install-dir>/intel/oneapi/setvars.sh
or
source <install-dir>/intel/oneapi/eclipse-iot-plugins/latest/env/vars.sh

Launch your copy of Eclipse IDE for C/C++ Developers that includes the Linux build tools plugins from the
command line in the shell from which you sourced the environment variables configuration script, in the
step above.

Import the SDK

¢ Inthe Eclipse IDE, choose File > Import to start the import wizard.

e Expand the Yocto Project Compatible folder and select Yocto Project Compatible SDK.

Import o x
Select \“
Import a Yocto Project compatible SDK H
Select an import wizard:
type filter text L |

b (=Maven
» (=Run/Debug
b [=System Management
b (=Team
P (=XML
* [=Yocto Project Compatible
1% Existing Yocto Project Compatible Platform Project into Workspace

88 Yocto Project Compatible SDK

@ < Back Mext > Cancel Finish

e Click Next.
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e For Folder, browse for and select the SDK.

Create and Build a New Application

e Click Finish.

Continue to the next section to create and build a new application in the Eclipse IDE.

Create and Build a New Application

The topics in this section explain how to create and build an application in the Eclipse IDE. Before you
continue, make sure you have completed the steps above.

Create a new project

e Choose File > New > Project to start the new project wizard.

e Expand the Yocto Project Compatible folder and select Yocto Project Compatible Application
Project.

New Project o x

Select a wizard — <

Creates a new Yocto Project compatible application project with default build
specs

Wizards:
type filter text a
} (=Intel Application Development

» (=0ther Generic Eclipse
¥ (= Yocto Project Compatible

¥ Yocto Project Compatible Application Project

1l Yocto Project Compatible Makefile Project
1# Yocto Project Compatible Platform Project

® < Back MNext > Cancel Finish

e Click Next.
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Create and Build a New Application
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e From the Target operating system drop-down list, select Yocto Project and click Next.

Tarqet operating system: | Wind River Linux Platform LTS
| Yocto Project .

Wind Rever Linug Platform LTS

Mew Yocto Project Compatible Platform Project a ®
Target Operating System =
Select the target cperating system for the project, }r:’ o

e Enter a Project name and browse to the location where Wind River Linux or Yocto Project is

installed.

e Click Finish.

Mew Yocto Project Compatible Platform Praject

Project
Creates a new Yocto Project compatible platferm project

Project
Progect name: | yp-pp-20
Install Dir: MomessundaramyDocumentsp_dinpoly

Location
(=) Create project in workspace
[ Create project at external iocation

Directony | Momelsundaramdruntime-yp-confighyp-pp-20 -
‘Working sets
[ Add project to-working sets

Warking sets: -

i < Back Mext > Cancel

-

Birowse..

Browse.

Finish

Tip You can create Working Sets to group related elements in your workspace for display in views or for

o

operations on a set of elements. On the Project screen above, you can add the new project to an existing
Working Set or create a new Working Set. For information, click New to open the New Working Set

window and then click Help.

Develop Yocto* Project Compatible Application Projects with the Intel® oneAPI
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e Select a Build Spec and click Next.

Create and Build a New Application

= New Wind River Linux Application Project

Build Specs e,
Select available and enabled build specs. / /

Available and enabled build specs

| selectall || Deselect all

native-host

Active build spec: | native-host g

Debug Mode

SDKs:
Add...
Remove
Up
Down
Defaults See 'sDK preference
:'?} < Back Mext = Cancel Finish
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Create and Build a New Application

e Specify a Build target and Build tool.

« MNew Wind River Linux Application Project

Build Target
Specify a build target.

Build target name:  WR_Mine
Binary output name: [\up Mine
Build tool: C-Linker

Build output passing

7 =< Back Mexk Cancel

Finish

e Click Finish.

Your project is created and displayed in the Project Explorer.

Develop Yocto* Project Compatible Application Projects with the Intel® oneAPI
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Build the application

Create and Build a New Application

¢ Inthe Project Explorer list, click the name of your project.

¢ In the project toolbar, click the Build Specification drop-down list and select a build specification.

rcé-ws - SIS+ - InteliR) System Studic
Fite Edit Mavigate Searchh Project Run  Intel System Stodo Window Help

--c"".n:‘l.; H'K'mé.{NEw{muletﬁcu... o kTR l‘l"':ﬂ:""'ﬁ.”i\‘-ﬁ'-ﬂ i—-ﬁ"iw

EaProjpctbploer 2| E 5 # @ > + = 2
LIRS e T PR (A cored- 3 2-wrsmillib3d-linux-sdk
v B E|,i| Targets [care2-32-wrsmilik O core -3 2-arsmllib3Z-linus-5dk-icc
F o Inchodes L] core2-Ed-wrs-linux-sdk
1 core 3-Gd-wrs-linux-sck-kc
Ol nathen-harst
0 nithee-hacest-ioe
M Debug Mode

NOTE The first SDK you imported is checked as the default build specification. If you did not import any

SDKs, you can build an application to run on your host development system by selecting native- host or
native-host-icc.

e Inthe project toolbar, click the Build button.

rc2-
File Edit Mavigate 5earch Project Run Intel System Studio Window Help
trER BB éENEWCDI‘InELﬁUh... R LA A L i

SProjectExplorer 2| B & 2 @ > T = B

1 aE

# orking-123 (Wind River Linuxf  Euild all selected projects recursively

R R e i pmey  with their default build rule
bl Includes
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Export and Import a Project

e Theresults appear in the Build Console.

2 Console & Problems @) Ener Log | B Build Conscle 2 g-n [ = g 4 : 7 bl B i —

Budld Started in Project "hells Limsx®:  2018-03-23 11:45:37
deneration of wakefiles svarted
Generation of sakefiles finmisked (Elapsed Time: BE:BA].
Fatfers: Wind River Linux Matfera LTS 17
Cormand: make --no-print-directory BUILD SPECanative-host DEBUS MOGE=1 TRACE=1l J0B5=4
Werking Ddrectory: /hose/surdaram/systes_studio/rc2-ws/helle_Linex/sative-host
EF [V -4 " dienase "hells LismeDebugyobfectsshello. o™ " 1; thes akdie -p " "dirnase "hello Linus/Debogrobjects/hello.o” ®; Tiechs "t
eche *Creating object dirs®;y
fer dir 1n hello LinuzsDebugidbiects: dioy
pf [ 1 -d "&dir® ]; then mkdir -p "SdirT; fi;4
done
creating object dirs
Building hello_LinuxgDebug db)ects /Bello. o
it [ 0 -0 *Tddrnase “hello LireoDetag/hello Linug,out™"™ " 1z thens mbdir -p *"dlrnage “hello LinusyDedogqemelle Linue, out™ =; fTizecha °F
budlding hello_LinuxsDebugchelle Linux.out
make: built targets of shoaessundaram/systen studio/ro2-ws/hello Liroo/mative-hast
Byild Finished with JoBS=4 in Project "helle Linux': Z0L6-03-2% 11:49:38  ([Elapsed Tisme; 00:01)

Export and Import a Project

To export a project from the Eclipse IDE:

¢ Inthe Project Explorer, select the project to export.

e Select File > Export.

¢ Inthe Export window, select General > Archive File and click Next.
e Select the archive file location and file compress/format options.

e Click Finish.

The archive file is exported and stored in the location specified. To import a project into the Eclipse IDE:

¢ Inthe Eclipse IDE, select File > Import.
e Inthe Import window, select one of the following options and click Next:

General > Projects from Folder or Archive: use this option based on the absolute/relative paths

within the project. An absolute path can be reset for a new user after import is complete from the

right-click menu by selecting Build > Clean Project.

General > Existing Projects into Workspace: use this option if different users have the same path for

the shared mount point.
e Leave the Copy checkbox unselected and click Finish.

When import completes, the imported project appears in the Project Explorer.

Develop Yocto* Project Compatible Application Projects with the Intel® oneAPI
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Create a Target Connection

Create a Target Connection

If you want to run or debug a new project, you need to create a new connection.

If you already have a connection, simply click on the arrow next to the connection drop-down list, select
your connection, and continue to the next topicRun or Debug a Yocto Project Compatible Application.

Make sure your target device is physically connected to your host system and functioning correctly.

NOTE If your target is QEMU, start the QEMU simulator in your project directory by entering the
command $ rungemu gemux86-64 nographic. When prompted, run ipconfig to get the IP address.

e Click New Connection in the target selection drop-down list in the toolbar.

e Select Yocto Project Compatible Connection and click Next.

New Connection o X
Select a wizard
Define the Yocto Project compatible connection properties. =ll_'£=
VWizards:
type filter text a

[ Connection for container based C/C++ applications or Java applications

B Generic Connection

A Yocto Project Compatible Connection

@ < Back Mext = Cancel Finish
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Create a Target Connection I n tel

e Browse for and select the folder for the Platform Project or SDK Root Directory.

e Enteran IP address for Target Address and select Connect on finish.

Mew Connection

Yocto Project Compatible Connection

Specify the Yocto Project compatible connection properties.
Root File System and Kernel Image can be specified in the Advanced

Connection Name: | YPCompatible

Configuration

Target Address:

l;l ]
10.88.8.28 - Browse...

Flatform Project or SDK Root Directory:
fopt/sdk + || Browse...

[+ Connect on finish Advanced...

@ < Back Next > Cancel Finish

e Click Finish. The connection is established.

5 YPCompatible 32 |

A Yocto Project Compatible Connection

Configuration

Target Address:
9

Platform Project or SDK Root Directory:
fopt/sdk

Develop Yocto* Project Compatible Application Projects with the Intel® oneAPI 17
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Run or Debug a Yocto Project Compatible Application

Run or Debug a Yocto Project Compatible Application

For more information on running and debugging programs in Eclipse*, see the documentation on the
Eclipse web site.

18

If you haven't already done so, make sure your target device is physically connected to your host
system and functioning correctly. Or, if you have a simulated target (QEMU), make sure it is running.

If the connection is not already open, select the connection name from the target selection drop-

down list in the toolbar and click the green & Connect button.

After the connection has been established, the red {-f Disconnect button becomes active, and the
word (Connected) appears in title bar of the Eclipse IDE.

To create a remote Run or Debug configuration, from the Run drop-down list in the toolbar, select

either Run Configurations or Debug Configurations.

Set up your configuration on the configurations screen. The sample below shows the Debug

Configurations screen for a C/C++ Application.

NOTE To specify the app you want to run or debug, click the Search Project button and select from a
list of built applications. The path of the application you select will be used to fill the Remote

Absolute File Path.
Debug Configurations
Create, manage, and run configurations
B %8 Name:  hello_Linux.out
l ype filter texy & l [2 Main 00+ Arguments | B8 Environment 4 Debugger & Source| I Commen
w [E] CfC++ Application Froject:
B CAC++ Application built in a contalner and nunning on Linux CIC++ Application:
[E] CfC++ Attach to Application :
(&1 C/C++ Postmartem Debugger native-hosthelle _Linux/Debugshelle_Linux.out
™ [E]C/Ca+ Remote Application Search Project... | Browse...
ENQ’W.COHﬁgUI’aI‘hI‘I B ld f d b f La = =5 = e ]
i (i I i
e} gdb-ia CAC++ Application e (i fequired) before faunching
& gdb-ia C/C++ Attach to Application Build Configuration: = Configuration -
& gdb-ia C/C++ Remote Application ) Enable auto build
=] Java Applet . :
La) | lee winrksnare sattinns Confinure Wirksnare Settinms
71 Java Application
ol it Using GDB (DSF) Debug Process Launcher - Select ather... Rewvert Apply
Filter matched 16 of 21 items
7 Close Debug
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Run or Debug a Yocto Project Compatible Application
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e Torun a project, click the Run drop-down list in the toolbar and select the name of your project.

Q- B

3 1 Hello ]

Run As >
Run Configurations...
Organize Favorites...

e To debuga project, click the 1 Debug drop-down list in the toolbar and select the name of your
project.

e If awarning message about host authenticity is displayed, click Yes to upload and run your project.
e Your project should be running.

¢ When finished, click the red Terminate button on the Console panel to end the currently running
process.

|
E:w:.rmpﬂ' -

Terminate

]
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Using Samples - Yocto Project

Using Samples - Yocto Project

To create a new project quickly, you can start with one of the Yocto* Project samples available in the
Eclipse IDE.

e Choose File > New > Example to start the new example wizard.

e Select Yocto Project Compatible Application Sample Project and click Next.

New Example o

Select a wizard —

Creates a new Yocto Project compatible Application sample project

Wizards:

| type filter text ‘

i Yocto Project Compatible Application Sample Project

1 Yocto Project Compatible Makefile Sample Project

@ - < Back [ Next > [ Cancel | Finish
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e Select a sample, for example, Hello World.

e Click Finish.

New Project Sample o
Sample Project Template =t
Select a sample project template. f.
Available examples: Information:

& The Client/Server Demonstration Program The Client/Server Demonstration Program

= The Hello World Demonstration Program The Client/Server program is a multi-process demonstration

== The Memory Analyzer Demonstration Program ' program. It defines to build targets: "client” and "server".
== The Multi-Thread Demonstration Program See the Client Server Tutorial for details on running and debuggit
=% The Penguin Demonstration Program this program.

=z The Performance Profiler Demonstration Program

Location:

/home/myname Documents/sdk-sources/wrl-app-dev/WindRiver/yocto-x/samples/clientserver

@ < Back Next = Cancel Finish

TT
e The sample project is opened in the Project Explorer.
¢ Inthe Project Explorer, click the name of your project.

¢ Inthe Project Explorer toolbar, click the Build Specification drop-down list and select native-host
and Debug Mode.

¢ Inthe Project Explorer toolbar, click the Build button.

e The results appear in the Build Console.
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