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Chapter

Overview

This document provides a series of step-by-step setup guides to install and integrate a GCC toolchain
within the Eclipse IDE on Microsoft Windows® and Linux. This guide is written with embedded
software development for MCU and SoCs in mind but can be used with any GCC toolchain regardless of
the intended target. Note that there are many combinations of Eclipse versions, plugins and supporting
tools that can be used to successfully build C and C++ applications using the GCC toolchain, this
document is the recommended way by JBLopen but customers are free to modify their development
environment to suit their needs.

The focus of this document is on the Eclipse setup which includes installation and setup of Eclipse and

the chosen toolchain, creation of either a Managed CDT project or a Makefile project and finally how to
create a debug configuration for GDB debugging.

1.1 About Eclipse

Eclipse is a cross-platform IDE that supports multiple programming languages. This document will
mainly use the Eclipse CDT environment for C and C++ code development as well as the GDB
integration offered by Eclipse.
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Chapter

Eclipse Setup Guide (Windows)

This section will go over the Eclise IDE and toolchain setup for Windows. Instructions for Linux are
available in the next chapter. The following step-by-step instructions will go through the installation and
configuration of the following components in order:

e MSYS2 - 20200903 - msys2-x86_64-20200903.exe
WWW.msys2.0rg

e Eclipse - 2020.06 - eclipse-inst-win64.exe
www.eclipse.org

e GCC - 9-20209g2 - gcc-arm-none-eabi-9-2020-g2-update-win32.zip
https:/developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-
toolchain/gnu-rm

The versions cited above are those that were used when writing this guide. Installation instructions for
newer versions, if available, should be similar.

2.1 MSYS2 Installation

On Windows a basic UNIX environment is required to run the toolchain and more importantly supply
the GNU Make utility. There are multiple options including the well-known Cygwin. This guide will use
MSYS2 since it offers superior build performance and good compatibility with native Windows paths. If
compatible with the host system, the 64-bit version of MSYS2 is recommended, which is labelled
x86_64.

The installation can be started by executing the executable installation file, in this example
msys2-x86_64-20180531.exe, the following screen should appear:

GCC Toolchain Eclipse Setup Guide www.jblopen.com


https://www.msys2.org/
https://www.eclipse.org/
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm
https://www.jblopen.com

JBLopen
Embedded Software Insight Chapter 2 Eclipse Setup Guide (Windows) | 3

M3YS2 64bit Setup

Setup - MSYS2 64bit

Welcome to the MSYS2 64bit Setup Wizard.

Mext Quit

Figure 1 - MSYS2 installation welcome prompt

Click Next.

MSYS2 64bit Setup

Installation Folder

Please specify the directory where MSYS2 64bit will be installed.

|C:'|,ms3r564 Browse...

Figure 2 - MSYS2 installation directory prompt

Enter the desired installation directory, the installation directory should be short with no spaces in the
path. This guide will assume that the default installation directory of C: /msys64 is used. Click Next.
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€« M3Y52 6dbit Setup

Start Menu shortcuts

Select the Start Menu in which you would like to create the program's shortcuts. You can also
enter a name to create a new directory,

MSYS2 64bit

Accessibility
Accessories
Administrative Teols
Atlassian

Digilent

Eclipse

Graphviz 2.38

Mext Cancel

Figure 3 - MSYS2 installation start menu shortcut prompt

The installer will now prompt for the name of the start menu shortcut. It is recommended to use the
default name. Click Next.

X
€« MSY52 Bdbit Setup
Installing MSYS2 64bit
I %%

Instaling component M5YS2 64bit base

Show Details

Install Cancel

Figure 4 - MSYS2 installation progress screen

Installation should begin.
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M3YS2 64bit Setup

Completing the MSYS2 64bit Wizard

Click Finish to exit the MSYS2 64bit Wizard.
Run MSY52 64bit now.

Finish

Figure 5 - MSYS2 installation finished screen

The installation should finish successfully. Make sure that "Run MSYS2 64bit now.” is checked.
M

Figure 6 - MSYS2 console

The MSYS2 console should open. It is now necessary to perform an update of the MSYS package
manager by typing:
pacman -Syu

And press enter.
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Figure 7 - MSYS2 package manager update prompt

After downloading the update information, a prompt will appear to ask for permission to proceed with
the installation. Type Y and press enter to continue.

Download and installation will proceed, this can take several minutes depending on network connection
and computer performance.

ion for opt/

Figure 8 - MSYS2 package update restart request

It is likely that a warning message is displayed at this point asking to return to the shell and restart the
update process. When this occurs exit the MSYS2 console by pressing the X button on the top right

corner of the window. It is important to quit the console that way otherwise the warning may reappear
in the next invocation.
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Processes are running in session:
Close anyway?

Cancel

tion for opt/

Figure 9 - MSYS2 window close confirmation

A warning message will be displayed, press OK to proceed with the close.

Open the MSYS2 console again by navigating to the start menu item for MSYS2 and clicking MSYS2
MSYS.
Atlassian
I Desktop
Maintenance
MSYS2 64bit
MSYS2 MinGW 32-bit
MSYSZ2 MinGW 64-bit
MS5YS2 MSYS
Stardock
Startup

| Inivercal Annliratinng

Figure 10 - MSYS2 start menu entry

Once opened type:

pacman -Su

And press enter to continue the update process.
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-1
Tibnpt
Tibp

Figure 11 - MSYS2 package manager update prompt

A prompt asking for permission to continue will appear again. Type Y and press enter to continue.

Download and installation will proceed, like the previous step this can take several minutes depending
on network and computer performance.

Installation should complete without any error or warning messages.

22y
BEEBRRE BB RRRRERBRBRRY

Figure 12 - MSYS2 package manager update done

With the package manager updated and synced it is time to install the basic development utilities. This
can be achieved by typing:

pacman -S base-devel

A list of packages to be installed will appear.
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wrapper

Enter

Figure 13 - MSYS2 base-devel prompt

Press Enter to continue.

M|

apper-11-1

Figure 14 - MSYS2 base-devel installation confirmation prompt

Type Y and then Enter to continue.

Download and installation will proceed, this can take several minutes depending on network and
computer performance.
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Figure 15 - MSYS2 base-devel installation completed

The installation should complete without any error or warning messages.

To test that the installation is functional, let’s run a simple test by invoking the make utility as such:

make -v

The make utility should output its version information in the console.

Figure 16 - MSYS2 make test output

MSYS2 and the required utilities are now installed, the console window can be closed.
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2.2 Eclipse Installation

The next package to install is the Eclipse IDE. Start by executing the installer file. Note that if possible
the 64-bit version of Eclipse is strongly recommended. In this example eclipse-inst-win64.exe,
the following screen should appear.

eclipse

type filter text Q

Eclipse IDE for Java Developers

The essential tools for any Java developer, including a Java IDE, a Git client, XML
Editor, Mylyn, Maven and Grad|e integration

Eclipse IDE for Enterprise Java Developers

Tools for Java developers creating Enterprise Java and Web applications, including
aJava IDE, tools for Enterprise Java, JPA, SF, Mylyn, Maven, Git and...

Eclipse IDE for C/C++ Developers

An IDE for C/C+ developers with Mylyn integration.

Eclipse IDE for JavaScript and Web Developers (includes

The essential tools for any JavasScript developer, including JavaScript, TypeScript,
HTML, €SS, XML, Yam|, Markdown... languages support; Kubernetes, Angular...

Eclipse IDE for PHP Developers

The essential tools for any PHP developer, including PHP language support, Git
client, Mylyn and editors for JavaScript, HTML, €55 and XML.

Figure 17 - Eclipse install screen

Select "Eclipse IDE for C/C++ Developers” by clicking it. The install configuration screen should appear.
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Eclipse IDE for C/C++ Developers
W“ An |DE for C/C++ developers with Mylyn integration.
Product Version Latest (2019-06)
Java 1.8+ VM CAProgram Files\Java\jre1.8.0_211 (Current)
Installation Folder Checlipse_gec

create start menu entry

create desktop shortcut

£ BACK

Eclipse Setup Guide (Windows) ‘ 12

v 32bit 64bit
v B

=

Figure 18 - Eclipse installation configuration dialog

The Product Version should be set to latest unless a specific version of Eclipse is desired. Right next to
the version is the selection for 32 or 64-bit. 64 Bit is strongly recommended if it is supported by the
host computer. Next is the Java virtual machine selection. If a suitable JVM is found, it will usually be
selected. Note that the JVM must match with the 32 or 64-bit selection. For the installation directory, it
is recommended to use a unique directory that is short with no spaces in the name as the eclipse install
directory. In this example we will use C: /eclipse_gcc” as the install directory. The eclipse installer
will automatically create an eclipse subdirectory inside the specified installation path. Finally, it is
possible to create a start menu entry and/or a desktop shortcut if desired.

Click install to continue.
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© Oomph License Confirmation

Licenses

Review and accept licenses before the software can be installed.

Oomph

~ [ Eclipse Foundation Software User Agreement
(# ©/C++ Library AP Documentation Hover Help 7.3.0.201906041921
! Changelog Management Tools for C/C++ 7.3.0.201906041921
(% GCov Integration 7.2.0.201906041021
5+ GProf Integration 7.3.0.201906041521
5 Git integration for Eclipse 5.4.0.201905221418-m3
G Library Hover help for devhelp documentation 7.3.0.201906041021
G Profile Framework 7.3.0.201906041021
(4 RPM Tools 7.3.0.201906041921

Eclipse Foundation Software User Agreement
November 22, 2017
Usage Of Content

THE ECLIPSE FOUNDATION MAKES AVAILABLE SOFTWARE, DOCUMENTATION,
INFORMATION

AND/OR OTHER MATERIALS FOR OPEN SOURCE PROJECTS (COLLECTIVELY
“CONTENT"). USE OF

THE CONTENT IS GOVERNED BY THE TERMS AND CONDITIONS OF THIS AGREEMENT

G Remote Command Shell Console 3.0.1.201906031520 AND/OR THE
G Remote Services 30.1.201906031520 TERMS AND CONDITIONS OF LICENSE AGREEMENTS OR NOTICES INDICATED OR
(53 seril Port Remote Services 3.01201906031520 SE[E}}ISNB(VHZS\NG THE CONTENT, YOU AGREE THAT YOUR USE GF THE CONTENT IS
42 Velgrind Tools Integration 7.3.0.201906041921 ey :
BY THIS AGREEMENT AND/CR THE TERMS AND CONDITIONS OF ANY APPLICABLE
LICENSE

AGREEMENTS OR MOTICES INDICATED OR REFERENCED BELOW. IF VOU DO NOT AGREE
ERTMSAND CONDITIONS OF THIS AGREEMENT AND THE TERMS AND CONDITIONS
»‘OXIEI:.’I“CVAELE LICENSE AGREEMENTS OR NOTICES INDICATED OR REFERENCED BELOW,
MAE/NNVOOT USE THE CONTENT,

Applicable Licenses

Unless all Content by i v
[ Remember accepted licenses Decline

Figure 19 - Eclipse installation licence dialog

The licence confirmation prompt should appear. Click "Accept” to continue.

eclipse

 Qomph

- Eclipse IDE for C/C++ Developers
cﬁ An |DE for C/C++ developers with Mylyn integration.

Product Version Latest (2019-06)

Java 1.8+ VM CAProgram Files\Javayjre1.8.0_211 (Current)

Installation Folder Checlipse_gcc

create start menu entry

create desktop shortcut

X Cancel Installation

Figure 20 - Eclipse installation progress dialog

The installation should progress. This may take some time depending on network performance.
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) Certificates =

Do you trust these certificates?

Eclipse Foundation', Inc.; Java Software Code Signing; Sun Microsystems Inc

Select All Deselect All

» Eclipse Foundation', Inc,; Java Software Code Signing; Sun Microsystems Inc
w Eclipse Foundation', Inc.; Java Software Code Signing; 5un Microsystems Inc
JCE Code Signing CA; Java Software Code Signing; Sun Microsystems Inc

Details

Accept selected Cancel

Figure 21 - Eclipse certificate trust prompt

The installer will likely prompt to trust of the remote server certificate where the Eclipse files will be
downloaded. Check the checkbox next to the certificate name and click accept selected.

Installation should proceed.

GCC Toolchain Eclipse Setup Guide www.jblopen.com


https://www.jblopen.com

JBLopen
Embedded Software Insight Chapter 2 Eclipse Setup Guide (Windows) | 15

eclipse e

Eclipse IDE for C/C++ Developers
(o
Q An |DE for C/C++ developers with Mylyn integration.

Product Version Latest (2019-06)
Java 1.8+ VM C\Program Files\lava\jre1.8.0_211 (Current)
Installation Folder Checlipse_gec

create start menu entry

create desktop shortcut

» LAUNCH

show readme file
open in system explorer

keep installer

£ BACK

Figure 22 - Eclipse installation complete and launch prompt

Launch the installation to check if it's working properly and create the first workspace. Do so by clicking
Launch.

The workspace selection prompt should appear.

2 Eclipse IDE Launcher bt

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts,

\ﬂu"c»rkspace:\‘I Checlipse_gcciworkspace ~ Browse...

[] Use this as the default and do not ask again

Figure 23 - Eclipse workspace selection prompt

It is strongly recommended to create a unique workspace that will be used exclusively for the projects
related to the GCC toolchain that will be installed in this guide. The workspace selected should not have
a path name that is excessively long and it is recommended not to use spaces in the path name either.
To keep everything well contained and ordered this example will use
C:/eclipse_gcc/eclipse_workspace as the workspace.
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Click Launch.

The Eclipse welcome screen should appear.

£ workspace - Eclipse IDE - u] X
File Edit Source Refactor Mavigete Search Project Run  Window Help
5 | @ Welcome 52 #y & s aE= =
i 4
Tutorials [ /7 @ O
overview [P Sampie Whats New Workbench

A

Team Support with Git

Learn how to create C and C++ projects

Learn about using Git in Eclipse

Task-focused programming
Learn how to create tasks and queries
o7

Learn about the benefits of task-focused
programming with Mylyn

Figure 24 - Eclipse welcome screen

Eclipse can be closed at this point as there are more packages to install before setting up the Eclipse IDE.

2.3 Toolchain Installation

This guide will use as an example the GNU Embedded Toolchain for Cortex-R and M distributed by
ARM. However the procedure should be very similar to other embedded GCC toolchains. On Windows,
if given a choice a simple ZIP or tarball archive is easier than an executable installer, this guide will use
the former as an example.

To install the toolchain it should simply be extracted to a suitable directory. As usual the full directory
path should be short with no spaces. This example will use C: /eclipse_gcc/gcc.

The installation can be tested by opening a windows command prompt, changing the directory to the
bin subdirectory of GCC installation directory and running the gcc executable. The full name of the GCC
executable will be prefixed by the target triplet. For example arm-none-eabi-gcc.exe

After finding the name of the GCC executable, it can be executed as follows:

arm-none-eabi-gcc.exe -v
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GCC should output various versions and build information to the command prompt.

E¥ Windows PowerShell - [m] x

PS C:\eclipse_gccl\gcc\bin> ./arm-none-eabi-gcc.exe
Using built-in specs.
ICOLLECT_GCC=C: \eclipse_gcc\gcc\bin\arm-none-eabi-gcc.exe
ICOLLECT_LTO_WRAPPER=cC: /feclipse_gcc/gcc/bin/. . /1ib/gcc/arm-none-eabi/8.2.1/1to-wrapper. exe
[Target: arm-none-eabi
(onf1qured with: /tmp
Gt fbu11d too]chawn dccke
d_toolchain_docker-519_20181216_154
-519_20181216_1544945 install-m
too](hawn _docker-519_20181216_154494524
3—bui toolchain_docker-519_2018121
d GCC-8-build_toolchain_docker-
/doc/gcc-arm-non bi /p b 1 [ b ingw-wildcard
sable-1ibgomp i d isab ib d isable-1ibssp
disable- thleads --disal ith- -gnu- 1d ffww
/gcc-arm-none-eabi **WTthlSySIGGt—

F i
‘toolchain_d oe 3 1 / i /arm-none- eabw wwth Tib
build_toolchai 4 i

o1chain_docker-

/ GCC-8- bude tochha1n docker-
g / ’tmp ]enk1n5 ]enkwns—’cc 8-build_toolchain_docker-519_ 2018
m1ngw’h 1 /usr = 1=/ jenkins/jenkins-GCC build_toolchain_docker-519_201 _
b Tibs /i —-with-host-1ibstd fstatwc Tibgcc -Wl,-Bstatic,-1stdc++,-Bdynamic -1m' —-with-

GNU Tools fcl Arm Embedded Processors 8-2018-q4-major' --with-multilib-Tlist=rmprofile

Thread mode] single

gcc version 8.2.1 20181213 (release) [gcc-8-branch revision 2 (GNU Tools for Arm Embedded Processors 8-2018-q4-ma
jor
S C:\eclipse_gcc\gcc\bin>

Figure 25 - GCC version information

2.4 Environment Variable Setup

For the toolchain to be easily accessible by Eclipse, Make and other utilities it is preferable to have the
toolchain binary location in the PATH environment variable.

One can notice that they are usually two b-in directories available within a GCC toolchain distribution.
One directory contains all of the toolchain’s executables prefixed with the target triplet, i.e.
arm-none-eabi-gcc.exe while the other contains generic names without the host triplets. When
adding the toolchain to the PATH environment variable, it is important to use the directory where the
executables are prefixed with the target triplet. First the other directory doesn’t contain all the
necessary executables, but may interfere with the OS native toolchain.

2.4.1 PATH Environnement Variable Setup
Start by opening the Windows Control Panel.
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ontrol Panel ltems

+ B Control Panel

ntrol Panel ltems

Adjust your computer's settings View by:  Small icons ¥

&1 Administrative Tools mg AutoPlay 3} Backup and Restore (Windows 7} O Color Management

Credential Manager Date and Time ’-701 Default Programs & Device Manager
g9 9 g

s Devices and Printers Ease of Access Center EJ File Explorer Options

Flash Player (32-bit)

&) File History

f Infrared
@ Mouse
Q Power Options

A Fonts @ Indexing Options
€1 Intemet Options || Java

B nviDIA Control Panel

E= Keyboard

:‘: Metwaork and Sharing Center || Phone and Modem

[ Programs and Features @ Recovery i Region 4 RemoteApp and Desktop Connections

P Security and Maintenance @ Speech Recognition

@ Sync Center

iy Sound

4 system

& Storage Spaces

L, Taskbar and Navigation "% Troubleshooting

:’;?J User Accounts Q Windows Defender Firewall @ Windows Mobility Center [ Work Folders

Figure 26 - Windows Control Panel

Click "System”.

B System

Control Panel All Control Panel ltems System

Control Panel Home . . .
View basic information about your computer

& Device Manager
E; Remote settings
) System protection

®) Advanced system settings

Security and Maintenance

Windows editicn
Windows 10 Home
© 2018 Microsoft Corporation. All rights reserved,

System
Proceszorn Intel(R) Core(Th) i7-36300M CPU @ 2.40GHz 2.40 GHz

Installed memory (RAM): 120 GB

System type:

Pen and Touch:

64-hit Operating System, x64-based processar
Mo Pen or Touch Input is available for this Display

Computer name, domain, and workgroup settings
DESKTOP-8F60313
DESKTOP-28F60313

Computer name:
Full computer name:
Computer description:

Workgroup: WORKGROUP

Windows activation

Windows is activated Read the Microsoft Software License Terms

o Windows10

E;Cheng& settings

Figure 27 - Windows system settings

Click "Advanced System Settings”.
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Systemn Properties

Computer Name Hardware Advanced  System Protection Remote

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects. processor scheduling, memony usage. and virtual memary

User Profiles
Desktop settings related to your sign-in

Settings. ..

Startup and Recovery
System startup, system failure, and debugging information

Settings. ..

Environment Variables...

QK Cancel Apply

Figure 28 - Windows Advanced System Settings

Click "Environment Variables”.
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Environment Variables X

User variables for jblopen

Variable Value

OneDrive C\Users\jblopenOneDrive

TEMP Ch\Users\jblopen\AppData'Local\Temp
TMP Ch\Users\jblopen\AppData'Local\Temp

Edit. Delete

System variables

Variable Value ()

ComSpec CAWindows\system32\emd.exe

DriverData CAWindows\System32\Drivers\DriverData

NUMBER_OF_PROCESSORS ]

as Windows_NT

Path C:\Program Files (xB8)\Common Files\Oracle\Java\javapath: C:\Win...

PATHEXT COM: EXE:.BAT: CMD:.VBS:.VBE: J5: JSE: WS WSH:.MSC

PROCESSOR ARCHITECTURE AMD64 v
New... Edit... Delete

Figure 29 - Windows environnement variable configuration panel

In this screen, if an existing PATH environment variable exists, click it and then click "Edit..." otherwise
click "New...”

New User Variable >

Variable name: | PATH ‘

Variable value: | Chmsysbdusiibin; Checlipse_gechgecibin ‘
Browse Directory... Browse File... Cancel

Figure 30 - Windows new environment variable dialog

Two paths should be added either to the existing PATH variable or the new one. The usr/bin
subdirectory of the MSYS2 installation and the bin subdirectory of the GCC installation. For the install
directories chosen for this example, this results in the following two paths:

C:/msys64/usr/bin;C:/eclipse_gcc/gcc/bing

Then click OK.
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Environment Variables

User variables for jblopen

Variable Value

OneDrive C\Users\jblopenOneDrive

bin; Checlipse_gecigecibin
TEMP Ch\Users\jblopen\AppData'Local\Temp
TMP Ch\Users\jblopen\AppData'Local\Temp
New... Edit... Delete

System variables

Variable Value

ComSpec CAWindows\system32\emd.exe

DriverData CAWindows\System32\Drivers\DriverData
NUMBER_OF_PROCESSORS 8

as Windows_NT

Path C:\Program Files (xB8)\Common Files\Oracle\Java\javapath: C:\Win...
PATHEXT COM: EXE:.BAT: CMD:.VBS:.VBE: J5: JSE: WS WSH:.MSC
PROCESSOR ARCHITECTURE AMD64

New... Edit... Delete

Figure 31 - Configured environment variables

Then OK again to exit the Environment Variables window.
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Eclipse Setup Guide (Linux)

This section will go over the Eclise IDE and toolchain setup for Linux. Instructions for Windows are
available in the previous chapter. The following step-by-step instructions will go through the installation
and configuration of the following components in order:

e Eclipse - 2020.06 - eclipse-inst-linuxé4.tar.gz
www.eclipse.org

e GCC - 9-202092 - gcc-arm-none-eabi-9-2020-q2-update-x86_64-linux.tar.bz2
https:/developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-
toolchain/gnu-rm

The versions cited above are those that were used when writing this guide. Installation instructions for
newer versions, if available, should be similar.

3.1 Eclipse Installation

The first package to install is the Eclipse IDE. As is usual with Linux, there's more than one way to install
Eclipse. This guide will use the official Eclipse installer from eclipse.org which will install Eclipse within
the current user’s home directory. This is the simplest method and is also useful since it isolates the
Eclipse installation from any native installation that may exist.

Start by extracting the installation archive and executing the installer file. Note that if possible the
64-bit version of Eclipse is strongly recommended. In this example eclipse-inst, the following
screen should appear.
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eclipseinstaller uomm:

type filter text

e,
°

% DONATE

o L

Eclipse IDE for Java Developers

The essential tools for any Java developer, including a Java IDE, a Git client, XML Editor,
Maven and Gradle integration

Eclipse IDE for Enterprise Java Developers

Tools for developers working with Java and Web applications, including a Java IDE,
tools for Web Services, |PA and Data Tools, JavaServer Pages and Faces, Mylyn, Maven...

Eclipse IDE for Web and JavaScript Developers

The essential tools for any JavaScript developer, including JavaScript, TypeScript, HTML,
CSS, XML, Yaml, Markdown... languages support; Kubernetes, Angular and...

Eclipse IDE for PHP Developers

The essential tools for any PHP developer, including PHP language support, Git client,
Mylyn and editors for JavaScript, TypeScript, HTML, CSS and XML.
Click here to report an...

Figure 32 - Eclipse install screen

Select "Eclipse IDE for C/C++ Developers” by clicking it. The install configuration screen should appear.
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eclipse =
= Eclipse IDE for CIC++ Developers details
€+ An IDE for C/C++ developers.

Java 1.8+ VM /mm/java-11-openjdk-amd64 (Current)

v

Installation Folder |fhomef|b|openfec||pse| |

£ BACK

Figure 33 - Eclipse installation configuration dialog

Set the installation directory, it is recommended to use a unique directory that is short with no spaces in
the name as the eclipse install directory. In this example we will use /home/jblopen/eclipse as the
installation directory. The eclipse installer will automatically create an eclipse subdirectory inside the
specified installation path.

Click install. Installation should start and a progress bar should be displayed.

GCC Toolchain Eclipse Setup Guide www.jblopen.com


https://www.jblopen.com

JBLopen
Embedded Software Insight Chapter 3 Eclipse Setup Guide (Linux) | 25

-
eCI|pse|nSta”er by Oomph

Eclipse IDE for CIC++ Developers details
C" An IDE for C/C++ developers.

Java 1.8+ VM /m/java-11-openjdk-amd64 (Current)

Installation Folder  /home/jblopen/eclipse

X Cancel Installation
BACK

Figure 34 - Eclipse installation progress dialog

Installation should proceed.
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eclipse by Comph =
Eclipse IDE for CIC++ Developers details
c‘ An IDE for C/C++ developers.

Java 1.8+ VM /m/java-11-openjdk-amd64 (Current)

Installation Folder  /home/jblopen/eclipse

> LAUNCH

show readme file
{ BACK

Figure 35 - Eclipse installation complete and launch prompt

Launch the installation to check if it's working properly and create the first workspace. Do so by clicking
Launch.

The workspace selection prompt should appear.

Eclipse IDE Launcher s

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: /home/jblopenfeclipse—workspacel v Browse...

Use this as the default and do not ask again

Figure 36 - Eclipse workspace selection prompt

It is strongly recommended to create a unique workspace that will be used exclusively for the projects
related to the GCC toolchain that will be installed in this guide. The workspace selected should not have

a path name that is excessively long and it is recommended not to use spaces in the path name either.
To keep everything well contained and ordered this example will use

/home/jblopen/eclipse-workspace as the workspace.
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Click Launch.

The Eclipse welcome screen should appear.

eclipse-workspace - Eclipse IDE e Bl S

=
5

Edit Source Refactor Navigate Search Project Run Window Help

() Welcome 2 #y N o -

o

(% ecnpse Welcome to the Eclipse IDE for C/C++ Developers

Workbench

A guided walk-through how to import an existing project Getan overview of the features

Review the IDE's most fiercely contested preferences Go through tutorials

Creale a new Eclipse project for C/C++ source code Try outthe samples

Cpen the New item wizard Find out whatis new

Checkout Eclipse projects hosted in a Git repository Always show Welcome at start up

Figure 37 - Eclipse welcome screen

Eclipse can be closed at this point as there are more packages to install before setting up the Eclipse IDE.

3.2 Toolchain Installation

This guide will use as an example the GNU Embedded Toolchain for Cortex-R and M distributed by
ARM. However the procedure should be very similar to other embedded GCC toolchains.

First the downloaded toolchain archive should be extracted to a suitable location. In this example we
will create a directory named gcc in the current user home directory and then extract the toolchain into
that directory. This can be done, for example, by executing the following commands from the directory
that contains the downloaded archive.
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$ mkdir ~/gcc
$ tar -xvf gcc-arm-none-eabi-9-2020-g2-update-x86_64-1linux.tar.bz2 -C ~/gcc/

That’s about it for the toolchain installation on Linux. Optionally, the toolchain can be added to the
PATH variable as shown in the next section.

3.3 GNU Make Installation

In addition to the toolchain and Eclipse it is usually necessary to at least have the GNU Make utility to
process makefiles. This utility may already be installed, if not there’s usually a package containing the
minimal set of applications required to build.

Under Debian, Ubuntu and many others one can simply install the build-essential package. For
example by running the following command:

$ sudo apt-get install build-essential

3.4 PATH Environment Variable Setup

It is not necessary to add the toolchain to the PATH environment variable to use the newly installed
toolchain in Eclipse. However, it can be useful for building directly from the command line.

One can notice that they are usually two b1in directories available within a GCC toolchain distribution.
One directory contains all of the toolchain’s executables prefixed with the target triplet, i.e.
arm-none-eabi-gcc while the other contains generic names without the host triplets. When adding
the toolchain to the PATH environment variable, it is important to use the directory where the
executables are prefixed with the target triplet. First the other directory doesn’t contain all the
necessary executables, but may interfere with the OS native toolchain.

To add the toolchain to the PATH, add or edit the following line of the .bashrc file located in the home
directory of the current user. It's usually a good idea to add it to the end of the list to prevent conflicts.

export PATH=$PATH:/home/jblopen/gcc/gcc-arm-none-eabi-9-2020-g2-update/bin

When updating the PATH variable like this Eclipse will not see the new toolchain if Eclipse is launched
from the desktop environment. This can be fixed by launching Eclipse from the command line, for
example:
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$ nohup ./eclipse &

Additional methods of adding the toolchain to Eclipse are discussed in the management and makefile
build projects chapters of this guide.
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Eclipse Managed Build Project
Setup

There are two main types of CDT projects that can be used in Eclipse. The first one is called a managed
build where Eclipse CDT will manage the build. The other option is a Makefile project where a
user-supplied Makefile is used with little help from Eclipse. Both methods have their pros and cons and
this guide covers both.

This chapter will go over the basic steps required to create and set up a managed build project using the
toolchain and Eclipse installation done in the first chapter. Note that this guide will not go over the
project configuration for specific MCU or SoC as these settings can vary wildly and are beyond the
scope of this guide.

4.1 Workspace Setup

Not much configuration is required at the workspace level when using a managed build, but it's a good
idea to see if Eclipse has detected the toolchain that was added to the system PATH environment
variable earlier in this guide. Note that the toolchain will only appear if it was added to the PATH
variable.

First launch Eclipse if it's not already started. The workspace selection prompt should appear.

2 Eclipse IDE Launcher Pad

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: 9 Ciheclipse_gocchworkspace ~ Browse...

[[] Use this as the default and do not ask again

Figure 38 - Eclipse workspace selection prompt
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If a workspace was created during the Eclipse installation select it, otherwise create it now. It is strongly
recommended to create a unique workspace that will be used exclusively for the projects related to the
GCC toolchain that will be installed in this guide. The workspace selected should not have a path name
that is excessively long and it is recommended not to use spaces in the path name either. To keep

everything well contained and ordered this example will use C: /eclipse_gcc/eclipse_workspace

as the workspace.
Click Launch.

The Eclipse welcome screen should appear.

& workspace - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help
5 | @ Welcome 2

Tutorials

O]

o

Learn how to create C and C++ projects

Team Support with Git

Learn about using Git in Eclipse

Task-focused programming
@
Learn how to create tasks and queries

o
Learn about the benefits of task-focused
programming with Mylyn

[

Overview

=

iy =

/7 @ @

Samples What's New Workbench

- [m] X

s A==

Figure 39 - Eclipse welcome screen

The welcome screen can be closed by pressing the X next to the Welcome tab. This reveals the main

Eclipse view, which should be empty if this is a new workspace.
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2 workspace - Eclipse IDE - O X
File Edit Source Refactor Navigate Search Project Run Window Help
@ Mo Launch Configurations o [ - | ®~% ~iBiw
CRIC AR RN CRTE S R RN AT T G~ Fl -t G- [Quick Access] || 5 | [
By Proj.. 52 | Con. = O g=0 % ET B =08
BSl e ¥ - o v v

There is no active editor that

There are no projects in your .
provides an outline.

workspace.
To add a project:

= Create a new Arduine
i
Project

Create a new Makefile

[E¥ project in a directory
containing existing code

G Create a new C or C++
project

[ Creste a project.
Ex Import projects.

Tasks ) Console 52 [ Properties =108

Mo consoles to display at this time.

0 items selected

Figure 40 - Eclipse main view

Open the workspace preferences by clicking the Window->Preferences menu entry.

irch  Project Bun @ Window  Help

Mo Launch Conf Mew Window o | ---

Editor »
- - = -

@ §i= = Appearance ¥
Show View >
Perspective »
Mavigation ]
Preferences

Figure 41 - Eclipse workspace preferences menu entry

Navigate to the "Core Build Toolchains” subsection of the "C/C++" section of the Preferences panel.
This should display a list of detected toolchains. If the toolchain was installed correctly and was added
to the PATH environment variable, it should appear in the list.
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= Preferences

type filter text
General

v CfC++
Appearance
Arduino
Autotools
Build
Chake

Code Style
Debug
Editor

File Types
Indexer
Meson

Profiling

04
Task Tags

Changelog
Docker

Code Analysis
Care Build Toolchains

Docker Container

Language Mappings
Mew C/C++ Project Wizard

Property Pages Settings

Ternplate Default Values

Core Build Toolchains

Toolchains for use with CMake, G, and Core Build Makefile projects.

Available Toolchains

Type MName
GCC
GCC
GCC

GCC

win32 x86_64 G:\cygwinbd\bin\gce exe

gaisler sparc C:\gaisler\bec-2.0.6-gec\bin\sparc-gaisler-elf-gcc.exe
win32 x86_64 G\cygwinbd\bin'x86_64-pc-cygwin-goc.exe

win32 arm Checlipse_gccigec\binlarm-none-eabi-gec.exe

0s

win32
gaisler
win32
win32

Arch
%8664
sparc
xB86_64

Up

Down

User Defined Toolchains

Type Mame

0s

Arch

Add...

Edit...

Remove

Restore Defaults

Apply and Close

Apply

Cancel

Figure 42 - CDT Core Build Toolchains

In this example the toolchain for ARM installed earlier was detected with the path to the main GCC

executable being C:/eclipse_gcc/gcc/bin/arm-none-eabi-gcc.exe correctly displayed.

That is all the workspace level items of importance for a managed build. The next step is to create the
managed build project proper.

4.2 Managed Build Project Setup

To create a new managed build project select the File->New->C/C++ Project entry from the File Menu.

2 workspace - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run  Window Help

New Alt+Shift+N >
Open File...

[, Open Projects from File System...

v

T2 0 pecEHARRRE BRE

Recent Files

Crl+W
Ctrl+Shift+ W

Close

Close All

Save Ctrl+5
Save As...
Save All Crl+Shift+S

Revert

Move...

-

Rename...

& Refresh

_,.|
o
v

Convert Line Delimiters To
Print... Ctrl+P

#un  Imnort.

B

Arduino Project
Makefile Project with Existing Code
C/C++ Project

Project...

Convert to a C/C++ Autotools Project

Convert to a C/C++ Project (Adds C/C++ Nature)
Source Folder

Folder

Source File

Header File

File from Template

Class

Task

Example...

Other... Ctrl+N

Figure 43 - New C/C++ Project menu entry
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In the New C/C++ project dialog select "C Managed Build".

& Mew C/C++ Project O
Templates for New C/C++ Project
B, Arduino C++ Sketch
Arduine A single C++ file with empty setup() and loop() functions.
CMake w
Make
Meson i C Managed Build
Ot ‘C’* A C Project build using the CDT's managed build system.
¥~ C++ Managed Build
‘._"i."‘ A C++ Project build using the CDT's managed build system.
CMake Project
A A CMake project with a Hello World executable to get started.
Empty or Existing CMake Project
Create o CMake project with no files. Can be
used to credte one over existing content.
@. < Back Mext > Finish Cancel

Figure 44 - New C/C++ Project Dialog

Chapter 4  Eclipse Managed Build Project Setup

Click Next. In this next screen, the project name and location should be set as well as the toolchain.
Type a name for the project, for example "ex_managed_build” and select a location. If the "Use default

location” box is checked the project will be created inside the current workspace, otherwise a directory

can be typed or selected using the "Browse” button. As usual it is recommended to keep the project

path short without any spaces.

It is also important to select an empty executable project along with the "Cross GCC” toolchain as

displayed in the following screenshot.
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= O X
C Project —
Create C project of selected type |
Project name: | ex_managed_build
[] Use default location
Location: | Ci/eclipse_geoo/projects/ex_managed_build Browse...
Choose file systemn: | default -~
Project type: Toolchains:
(= GNU Autotools iCross GCC:
v = Executable Cygwin GCC
& Empty Project MinGW GCC
@& Hello World ANSI C Project
(== Shared Library
(= Static Library
(= Makefile project
Show project types and toelchains only if they are supported on the platform
® < Back Mext = Finizh Cancel

Figure 45 - New C/C++ Project name and toolchain selection

Click Next. The Select Configurations dialog will display.
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= O ®

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toelchains: Cross GCC

Configurations:

%3 Debug

Select all
%) Release

Deselect all

Advanced settings...

Use "Advanced settings” button to edit project’s properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

@ < Back Mext > Finish Cancel

Figure 46 - Project Configurations dialog

There is nothing to change on this screen other than clicking next.

The next "Cross GCC Command” dialog is rather important, this is where we select the toolchain to use
for building. To do so it's necessary to type in the prefix of the GCC toolchain. Most of the time all the
executables from a GCC cross compiler will be prefixed with a target triplet . For example, in our
ARMV7 toolchain the target triplet is arm-none-eab1 and the full prefix is "arm-none-eabi-". The full
prefix should be typed in the "Cross Compiler prefix:” box. If the toolchain was added to the PATH

environment variable, it is not necessary to enter the path to the toolchain. Otherwise the toolchain bin
directory should be entered.
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= O *®
Cross GCC Command —

Configure the Cross GCC path and prefix

Cross compiler prefic | arm-nnne-eabi-|

Cross compiler path: | Browse...

Figure 47 - Cross GCC Command dialog

Click Finish. The project should now be created and available in the workspace.

2 workspace - Eclipse IDE - O X
File Edit Source Refactor Mavigate Search Project Run Window Help
(o] No Launch Configurations on: | - o | ®&~& B
SR R R c RS R B N Y N = 0 v B v -, [Quick Access] || 5 | [E
By Proj.. 52 | Con. = O g=0 % ET B =08
EI%\ P v =8 & v
1% ex managed_build There is no active editor that
provides an outline.
Tasks ) Console 52 [ Properties =108
MNo consoles to display at this time.
5 ex_managed build

Figure 48 - Eclipse main view with new project

Files can now be added and the build settings set for the particular target for the project. The exact
settings are outside the scope of this guide but let’s at least add a simple main file to test the build.

To add a new file right-click on the project, or select the project and click the Project->New->Files menu
item.
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2 workspace - Eclipse IDE
File Edit Source Refactor Nevigate Search Project Run Window Help
- ‘ ‘ No Launch Configurations - ‘ on: ‘ vl |
A R R RN C TR Tl Rl TR’ Tl Ni=t - Rl Yo [
> P Cton
4 Proj... 52 |5, C w G b
Go Into 5
= % File
v Open in New Window % Filefrom Template -
> 4 Binaries Show in Local Terminal > 9 Folder ide
5 @l Includes
» (= Debug Copy Ctl+C (& Class
Paste Ctri+V [W Header File
3 Delete Delete [ SourceFile
Remove from Context Ctrl+ Alt+Shift-Down &9 Source Folder
SET 4 C/Cr+ Project
e Convert to a C/C++ Project (Adds C/C++ Nature)
Rename. 7]
9 Bample..
i Import..
& bpot.. [ Other Ctri+N
Build Project
Clean Project
| Refrach I3

Figure 49 - Project new file menu entry

Type "main.c” in the "Create New File” Dialog and click "Finish”.

£ Create Mew File

File

Create a new file resource,

Enter or select the parent folder:

| ex_ranaged_build

¢
5 =% ex_managed_build

File namne: | main.cl

Advanced ==

Cancel

Figure 50 - Create new file dialog
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Let’s fill the new source file with a minimal C main function.
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© workspace - e managed.build/main.c - Elpse IDE

File Edit Source Refactor Navigate Search Project Run Window Help
ASICRRAURNCRSE Rl RA R el L= g 2]
B Proj.. 82 =0 [gmainc 2

BSle v gl o
w5 ex_managed_build i - :”t main(void)

No Leunch Configurations

return @;

Proble & Console 3
COT Buiild Console [ex managed_build]

Wiitable

¢

Smartinsert | 4:1

<[5l @ 6r

- o x
i | ®-/-mi2

- )| [
=0 %ox g =0
PRIV %

©  main(void) :int

% ®B8-0-=0

Figure 51 - C Main function

If you try building the minimal C program, it's quite likely that an error similar to the following linker

error is displayed.

exit.c:(.text.exit+0x2c): undefined reference to ' _exit'

To fix that common issue --specs=nosys.specs must be added to the linker command-line options.
Note that if the error doesn’t happen it is important not to add the linker option.

To add the option first open the project properties, by right-clicking on the project or by selecting the
project and click the Project->Properties menu entry.

& workspace - ex_managed_build/main.c - Eclipse IDE

Wigra&[f-@ k070
oo
5 Prgj.. 32 | B Con.. = B [£] main.c
BSle ¥ 1
c 2 #incl
v = ex_managed_build 3
ggb Binaries 45 int m
[ Includes 5
(= Debug 6 ¥
[ main.c : ¥

Open Project

Close Project

Build All

Build Configurations
Build Project

Build Werking Set
Clean...

Build Automatically
Build Targets
C/C++ Index

Properties

File Edit Source Refactor Mavigate Search Project Run  Window Help

Ctrl+B
>

Figure 52 - Project Properties menu item
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Navigate to the "Miscellaneous” category under "Cross GCC Linker” and add the option to the "Linker

flags” box.

2 Properties for ex_managed_build

type filter text
Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Settings

Configuration: Debug [ Active ]

& Tool Settings (] Container Settings & Build Steps

| Manage Configurations...

Build Artifact Binary Parsers @ Em * | *

(% Cross Settings
~ B Cross GCC Compiler

Linker flags | --specs=nosys.specs|

B Dislect Other options (-Xlinker [option]) &
(B Preprocessor
(2 Includes
(2 Optimization
(2 Debugging
(B Wamings
(2 Miscellaneous
v B Cross GCC Linker
(2 General
(3 Libraries
8 Miscellaneous
(53 Shared Library Settings
v % Cross GCC Assembler
(3 General
Other objects &
Restore Defaults Apply

Apply and Close Cancel

Figure 53 - Project linker configuration

At this point the minimal program should build and everything is set up to start development of an
embedded project using the chosen toolchain.
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The second type of Eclipse project, a Makefile project, is more complicated to setup but offers greater
control and flexibility over the build process. A Makefile based project is also independent of Eclipse
and can be built and maintained easily outside of Eclipse. This can be useful for automated builds.

5.1 Workspace Setup

Some configuration is helpful at the workspace level when using a Makefile build, it is also a good idea
to see if Eclipse has detected the toolchain that was added to the system PATH environment variable
earlier in this guide.

First launch Eclipse if it's not already started. The workspace selection prompt should appear.

2 Eclipse IDE Launcher bt

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts,

Workspace: 9 Checlipse_gcchworkspace ~ Browse...

[] Use this as the default and do not ask again

Figure 54 - Eclipse workspace selection prompt

If a workspace was created during the Eclipse installation select it, otherwise create it now. It is strongly
recommended to create a unique workspace that will be used exclusively for the projects related to the
GCC toolchain that will be installed in this guide. The workspace selected should not have a path name
that is excessively long and it is recommended not to use spaces in the path name either. To keep
everything well contained and ordered this example will use "C:/eclipse_gcc/eclipse_workspace” as the
workspace.
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Click "Launch”.

The Eclipse welcome screen should appear.

Eclipse Makefile Project Setup | 42

2 workspace - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help

" () Welcome 53

Tutorials WE]
.
A4

Learn how to create C and C++ projects

Team Support with Git

Learn about using Git in Eclipse

Task-focused programming
@

Learn how to create tasks and queries

o
Learn about the benefits of task-focused
programming with Mylyn

[m] X

£ & s AB= =

/7 @ @

Samples What's New Workbench

=

Figure 55 - Eclipse welcome screen

The welcome screen can be closed by pressing the X next to the Welcome tab. This reveals the main

Eclipse view, which should be empty if this is a new workspace.
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& workspace - Eclipse IDE - o x
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There is no active editor that

There are no projects in your "
provides an outline.

workspace.
To add 2 project:
Create a new Arduine
]
Project
Create 3 new Makefile
[ project in a directory
containing existing code

@ Create a new C or C++
project

[ Create  project...
£ Import projects...

Tasks B Console 52 [T Properties s B~ = 08

No consoles to display at this time,

0 items selected

Figure 56 - Eclipse main view

Open the workspace preferences by clicking the Window->Preferences menu entry.

rrech - Project Bun Window  Help

Mo Launch Cont New Window on; | ---

Editor »
- - = w t

@ == Appearance »
Show View »
Perspective ¥
Mavigation ¥
Preferences

Figure 57 - Eclipse workspace preferences menu entry

Navigate to the "Core Build Toolchains” subsection of the "C/C++" section of the Preferences panel.
This should display a list of detected toolchains. If the toolchain was installed correctly and was added
to the PATH environment variable, it should appear in the list.
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Editor
File Types
Indexer
Language Mappings
Meson
Mew C/C++ Project Wizard
Profiling
Property Pages Settings
at
Task Tags
Template Default Values
Changelog
Docker

@ i h @

[m]
Core Build Toolchains fror
Teolchains for use with CMake, Ct, and Core Build Makefile projects.
Available Toolchains
Type Name 0s Arch Up
GCC win32 x86_64 Gh\cygwinbd\bin\gcc.exe win32 xB6_64
GCC gaisler sparc Clgaisler\bec-2.0.6-gec\bin\sparc-gaisler-elf-gec.exe  gaisler sparc LT
GCC win32 x86_64 G\cygwinbd\bin'xB6_64-pc-cygwin-gec.exe win32 x86_64
GCC win32 arm Checlipse_gccigecibintarm-none-eabi-gcc.exe win32 arm
User Defined Toolchains
Type Mame 05 Arch Add...
Edit...
Remove
Restore Defaults Apply
Apply and Close Cancel

In this example the toolchain for ARM installed earlier was detected with the path to the main GCC

Figure 58 - CDT Core Build Toolchains

executable being C:/eclipse_gcc/gcc/bin/arm-none-eabi-gcc.exe correctly displayed.

44

Next it is helpful to change the Cross GCC compiler settings discovery for Eclipse CDT. This while help

with some indexing issue later. To do so navigate to the "C/C++->Build->Settings” section of the
Preferences panel and open the "Discovery” tab.
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S Preferences m] x
type filter text Settings (=14 WA

General ~
w CfC++ 2
Appearance These settings are global to the entire workspace. They are overridden by project-specific settings.
Arduino @ Error Parsers Discovery
Autotools
w Build )
= p: . Clear Entries
Build Targets Binary Debug Data.En.trles [ Shared ] . ~
Build Variables '»""_‘\ CDT Cross GCC Built-in Compiler Settings [ Shared ] =
Console =, COT GCC Build Qutput Parser [ Shared |

', CDT GCC Built-in Compiler Settings [ Shared |
', CDT GCC Built-in Compiler Settings Cygwin [ Shared ]

Environment

Legging
Makefile Editor ', CDT GCC Built-in Compiler Settings MinGW [ Shared ]
Settings ={ CDT Libtool GCC Build Qutput Parser [ Shared ]
CMake 23 C0T Managed Build Setting Entries [ Shared ]
Code Analysis i} CDT User Setting Entries [ Shared |
Code Style 4= Contributed PathEntry Containers [ Shared |
Core Build Toolchains 4= Contributed Scannerlnfo Entries [ Shared |
Debug [EXY RSP S R T S —y s
Docker Container Language Settings Provider Options
Editor Command to get compiler specs:
File Types
Indexer | S{COMMAND} S{FLAGS} -E -P -v -dD "${INPUTS}" Browse...
Language Mappings [J Allocate console in the Console View
Meson
MNew C/C++ Project Wizard v
Profiling d

@' IQ, B3 @j Apply and Close Cancel

Figure 59 - CDT Discovery Settings panel

Click the "CDT Cross GCC Built-in Compiler Settings” item from the list. The "Command to get compiler
specs:” box should be modified to add the toolchain prefix in front of the command. In our example
"arm-none-eabi-".

The result should look as follows:
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S Preferences

type filter text

General
w CfC++
Appearance
Arduino
Autotools
Build
Build Targets
Build Variables
Console
Environment
Legging
Makefile Editor
Settings
CMake
Code Analysis
Code Style
Core Build Toolchains
Debug
Docker Container
Editor
File Types
Indexer
Language Mappings
Meson

Profiling

Qi ®

A

MNew C/C++ Project Wizard

O x
Settings (=1 g A
~
~
These settings are global to the entire workspace. They are overridden by project-specific settings.
@ Error Parsers 4 Discovery
=) Binary Debug Data Entries [ Shared ] [ Clear Entries
""'fCD‘T Cross GCC Built-in Compiler Settings [ Shared ] Reset
~) CDT GCC Build Qutput Parser [ Shared ]
®, CDT GCC Built-in Compiler Settings [ Shared ]
®, CDT GCC Built-in Compiler Settings Cygwin [ Shared ]
®, CDT GCC Built-in Compiler Settings MinGW [ Shared ]
-, COT Libtool GCC Build Qutput Parser [ Shared ]
¥ COT Managed Build Setting Entries [ Shared ]
5} CDT User Setting Entries [ Shared |
4= Contributed PathEntry Containers [ Shared |
<= Contributed Scannerinfo Entries [ Shared |
2 Eummrbed Ewbrinr femmn Dafrrnmend Reninete [ Clanrnd 1 v
Language Settings Provider Options
Command to get compiler specs:
| arm-none-eabi-$ COMMAMND} S{FLAGS} -E -P -v -dD "S{INPUTS}" | Browse...
[] Allocate console in the Console View
o v
Apply and Close Cancel

Figure 60 - Modified CDT Cross GCC Built-in Compiler Settings

That is all for the workspace configuration, click "Apply and Close” to apply and save the configuration.

5.2 Alternative Workspace Specific PATH Variable

If the toolchain is not accessible through the default environment PATH variable, it is possible to either
add it to the workspace specific environment variables or to each project’s environment. This section
will go over the workspace environment while the project specific method is discussed in the next

section.

First navigate to the workspace preferences by selecting the Window->Preferences menu item. This will
open the preferences panel. From that panel select the C/C++ -> Build -> Environment from the left

panel. This will display
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0

type filter text

» General
v C/C++
Appearance
Arduino
» Autotools
~ Build
Build Targets
Build Variables
Console

Logging
b Makefile Editor
Settings
CMake

Preferences

Environment

Environment variables to set

Variable Value

Environment

* Append variables to native environment
Replace native environment with specified one

Delete

Undefine

Restore Defaults Apply

Apply and Close

Cancel

Figure 61 - Workspace environment variable configuration panel

Make sure that the "Append variables to the native environment” option is checked.

Click Add. In the new dialog enter PATH as the name and the full path to the desired toolchain b1in
directory. Note that since Eclipse will append the variables added in this configuration panel to the
native environment it's important not to add the usual $PATH reference.

(]

type filter text

General
C/C++
Appearance

Preferences

Environment

Environment variables to set

Variable Value

000

Add...

Arduino

Autotools

Build
Build Targets
Build Variables
Console

Logging

New variable

Name: PATH

Value: ;cc-am-ncne-eabi-s-2020-q2-update.fbin|

Cancel

Variables

(0]¢

Select

5

Makefile Editor
Settings
CMake

Replace native environment with specified one

Apply

Apply and Close

Restore Defaults

Cance

Figure 62 - Workspace environment variable configuration Add/Edit Variable dialog

Click OK.

GCC Toolchain Eclipse Setup Guide

www.jblopen.com


https://www.jblopen.com

JBLopen

Embedded Software Insight Chapter 5  Eclipse Makefile Project Setup | 48
% Preferences e El s
type filter text Environment =14 -

b General . .
v CICH+ Environment variables to set Add...
Appearance Variable Value
. Select...
Arduino PATH /homefjblopen/gcc/gec-arm-none-eabi-9-2020-q2-upda
b Autotools Edit...
~ Build
Build Targets Delete
Build Variables
Console Undefine
Logging * Append variables to native environment
» Makefile Editor Replace native environment with specified one
Settings
CMake Restore Defaults Apply

Fods Aeabisis

@ g e @ Cancel Apply and Close

Figure 63 - New variable added

Click "Apply and Close”, Now every new project built within the current workspace will have the
toolchain path within the PATH environment variable.

5.3 Makefile Project Setup

When creating a new Makefile project, it is advisable to create it in a directory that already contains at
least an empty Makefile. This is to ensure that the correct project type and nature are set when creating
the project. The makefile should be named either "makefile” or "Makefile” with a capital M.

For this example we'll use a directory named "ex_make_build” for the project with an empty Makefile
named "makefile”.

To create a new Makefile project select the File->New->Makefile Project With Existing Code menu entry
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& workspace - Eclipse IDE
File Edit Source Refactor MNavigate Search Project RBun  Window Help
New Alt+Shift+N > Y Arduino Project
Open File... [& Makefile Project with Existing Code
3 Open Projects from File System... [€] C/C++ Project
Recent Files » ™ Project...
Close Ctrl+W Convert to a C/C++ Autotools Project
Close All Ctrl+Shift+W Convert to a C/C++ Project (Adds C/C++ Nature)
Save Ctrl+S a% Source Folder
Save As... % Folder
Save Al CirteShiftes | (& SourceFile
REven K Header File
% File from Terplate
Rores & Class
Rename... F2 j Task
& | Refresh F5
Convert Line Delimiters To ¥ Cj Bample..
Print... cuiep | [ Other. Gl
fag  Import..
“n  Export..

Figure 64 - New Makefile project menu item

This should open the New Project dialog. Browse or type the path to the existing makefile created
earlier or you source code to build. By default the project name is the same as the directory name but
can be changed if desired. Finally, select "Cross GCC" as the toolchain.

The C and C++ checkboxes can be used to enable disable indexing of C++ or C code. If either of those
will be found in your project, the corresponding box should be checked.
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& Mew Project O >

Import Existing Code

Create a new Makefile project from existing
code in that same directory

Project Mame

| ex_make_build

Existing Code Location

| Checlipse_gechprojectsiex_ma ke_bui|d| | Browsze...

Languages

C DC++

Toolchain for Indexer Settings

<nonex

Cygwin GCC

GMU Autotools Toolchain
MinGW GCC

Show only available toclchains that support this platform

©

Figure 65 - New Makefile Project dialog

Click Finish. Eclipse will return to the main view with the newly created project in the workspace.
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& workspace - Eclipse IDE - o x
File Edit Source Refactor Navigate Search Project Run Window Help
[o][®]][~ | [ Mo Launch Configurations o =R le-4-G:8

i A @i QR Bi®m e 5 [ S R ;EHE
5 Proj.. 82 FCon. = O =8 fEFox HT = a8
BEle ~ C
v 55 ex_make_build There is no active editor that
i Includes provides an outline.
[ makefile
Tasks (& Console 33 O 4G EE-& #B-8-=0

COT Build Console [ex_make_build]

1% ex_make_build

Figure 66 - Eclipse main view with new project

Let's add a file to build named main.c with a minimal main function. To do so right-click on the project

then click the New->file menu item.

v‘on:‘--- ~ |:F3' |® -4
- ~¥o o - - Cuick Aci
=08 FEox EAT
Thoreis no active
Project... ides an outli
File
File from Template
Folder
Class
Header File
Source File

Source Folder

C/C++ Project
Convert to a C/C++ Project (Adds C/C++ Nature)

Example...

Other...

Ctrl+N

& workspace - Eclipse IDE
File Edit Source Refactor Nawvigate Search Project Run  Window Help
@ - |--- ~ ‘ ‘ Mo Launch Cenfigurations
LSRR ACEACESE R RA' R Rl Fi=Rih 5
5 Proju. 32 [ Con.. = OB
B%|le <
w =5 ex_make_build
[l Includes New - mij
| @ makefile Go Into )
L
Open in New Window I8¢
Show in Local Terminal | &
E Copy Ctri+C @&
Paste CirleV [W
¥ Delete Delete léf
Remove from Context Ctrl+Alt+Shift+Down &%
Source > =
Move...
Rename... F2
i}
[x Import.
3 Export. =
Build Project

Figure 67 - Project new file menu item

In the "Create New File” dialog enter the name of the file, "main.c” in this example.
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& Create Mew File O o

File

Create a new file resource.

Enter or select the parent folder:

| ex_make_build

(e
== ex_make_build

File name: | main.c

Advanced » =

~
r:l.

Einish Cancel

Figure 68 - New File dialog

At this moment if a C or C++ include directive of a standard header is written in the C file, it will most

probably be underlined stating that there is an unresolved inclusion. This is due to the CDT indexer
being unable to invoke the cross compiler.

Note that if you have a native GCC compiler available in your environment PATH it might be used by
default for indexing. In which case there won't be unresolved inclusions reported by the indexer.

However, since these headers do not match the current toolchain it can cause a few issues with code
completion and indexing.
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ORI Y S R(E T
- L] main.c i | | g makefile
= 1
1?2 2 #include <stdlib,h:>
3 : : :
48 int main |2 Unresclved inclusion: <stdlib.h>

Press 'F2' for focus

> 1

ﬁ

a7

return &;

[Nw I |

Figure 69 - Example of an unresolved inclusion

To fix this issue open the Project Properties, either by right-clicking on the project or selecting the
project and opening the Project->Properties menu item.

Figure 70 - Project Properties menu item

&

e workspace - ex_make_build/main.c - Eclipse IDE
File Edit Scurce Refactor Mavigate Search  Project Run
&][o][m]|- |l
A RER AR NCREE R R’
£ Proj.. 22 R Con.. = OB 5 makefile
= <‘§>| L ? ; #incl
v';?, g_make_build — 3
[l Includes 42 4int m
[£] rain.c 5 4
| & makefile 5
7 r
8}
9

Open Project

Close Project

Build All

Build Cenfigurations
Build Project

Build Working Set
Clean...

Build Automatically
Build Targets

C/C++ Index

Properties

Window Help

Ctrl+B

»

In the Properties panel navigate to the "Preprocessor Include Paths, Macros etc.” section of the "C/C++

General” category.

GCC Toolchain Eclipse Setup Guide

www.jblopen.com

53


https://www.jblopen.com

JBLopen

Embedded Software Insight

Chapter 5

Eclipse Makefile Project Setup | 54

=} Properties for ex_make_build

type filter text
Resource
Builders
C/C++ Build
v C/C++ General
Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbols

Profiling Categories
Linux Tools Path
Project Matures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
Wiki Text

Preprocessor Include Paths, Macros et

Preprocessor Include Paths, Macros etc.

Configuration: Default [ Active ]

Entries = Providers

{f CDT User Setting Entries

@ Exported Entries from Referenced Projects [ Shared ]

={ CDT GCC Build Qutput Parser

O Binary Debug Data Entries [ Shared |

[ &, coT GCC Built-in Compiler Settings [ Shared ]

[[] @, DT GCC Built-in Compiler Settings Cygwin [ Shared |
[ &, CDT GCC Built-in Compiler Settings MinGW [ Shared ]
[ =/ coT Libteol GCC Build Output Parser [ Shared |

Language Settings Provider Options

[[JUse global provider shared between projects [ Store entries in project settings folder (ea

Command to get compiler specs:

&, COT Cross GCC Built-in Compiler Settings
g3 CoT Managed Build Setting Entries [ Shared |

[ 5{COMMANDY} S{FLAGS} -E -P -v -dD "§{INPUTS}"

[J Allocate console in the Console View

[m| X
- v
Manage Configurations...
Clear Entries
Reset
Move Up
Move Down
Restore Defaults Apply
Apply and Close Cancel

Figure 71 - C/C++ Providers Settings

Assuming that the workspace setup was done, on this screen select the "CDT Cross GCC Built-in
Compiler Settings” item and check the "Use global provider shared between projects” checkbox. This

will change the provider’s configuration to the one we set in the workspace.
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% Properties for ex_make_build O *
type filker text Preprocessor Include Paths, Macros etc. - A4
Resource
Builders
C/C++ Build Configuration: | Default [ Active ] ~ | | Manage Configurations...
v C/C++ General
Code Analysis
Documentation Entries = Providers
File Types
Formatter { COT User Setting Entries Clear Entries
Indexer i @ Exported Entries from Referenced Projects [ Shared | Reset
I';an'fuagz ?ap:lr‘lgs - CDT GCC Build Output Parser
Pat = an :'m"' T sd Bathe Macros et @ COT Cross GCC Built-in Compiler Settings [ Shared |
Pre:l.:.ocescsotr nc.u Slclslidtas 25 COT Managed Build Setting Entries [ Shared ] Move Up
rofiling Categories
d g OE Binary Debug Data Entries [ Shared ]
Linux Tools Path y Move Down
Project Natures [ &, cOT GCC Built-in Compiler Settings [ Shared |
Project References [] ®, COT GCC Built-in Compiler Settings Cygwin [ Shared |
Run/Debug Settings [ &, COT GCC Built-in Compiler Settings MinGW [ Shared ]
Task Repository [ |Z/ cOT Libtool GCC Build Output Parser [ Shared ]
Task Tags
Validation Language Settings Provider Options
WikiText Use global provider shared between projects Store entries in project settings folder (easin
Options of global providers below can be changed in Workspace Settings, Discovery Tab.
arm-none-eabi-${ COMMAND} S{FLAGS} -E -P -v -dD "${INPUTS}"
Allocate console in the Console View
Restore Defaults Apply
@' Apply and Close Cancel

Figure 72 - Modified C/C++ Providers Settings

At this point the include files should no longer be unresolved.

Now that the inclusions are fixed, we need a Makefile. Here is a minimal example Makefile:

55

OBJDIR := obj
LINK_TARGET := a.out
# Application source files

APP_SOURCE := main.c

CC := arm-none-eabi-gcc

AS := arm-none-eabi-gcc
AR := arm-none-eabi-ar
LD := arm-none-eabi-gcc

# C Build flags.

GCC Toolchain Eclipse Setup Guide

# Intermediary objects working directory.

# Name of the output binary executable file.

list.

# Name of toolchain executables to use.
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C_FLAGS :=

# C Build
WARNING_FL

# Configur
INCLUDEDIR
# Extract

SOURCE +=

# Compute
OBJ += $(S

# Build ev
all : $(OB
@echo
# Firmware
$(LD)
# C files

$(CO)

$(OBJIDIR)
mkdir

clean:
rm -rf
rm -rf

-mcpu=cortex-m4 -g -ffunction-sections --specs=nosys.specs

warning flags.
AGS := -Wall -pedantic -Wconversion

e include directories.
= $(subst \,/,$(PWD)) \
$(BSP_SRC_DIR) \

all the C source file names.
$(notdir $(APP_SOURCE))

intermediary object names.
OURCE:%.c=$(OBJDIR) /%.0)

erything.
JDIR) $(LINK_TARGET)
All done

binary linking.

$(LINK_TARGET) : $(OB3J)

-0 $@ $" $(C_FLAGS)

build.

$(OBIDIR)/%.0 : %.c | $(OBIDIR)

$(C_FLAGS) $(WARNING_FLAGS) -0 $@ -c $<

$ (0BJIDIR)

.PHONY: clean

${OBJIDIR}
$ (LINK_TARGET)

56

The project can
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now be built using the "Build Project” item from the context menu.
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& workspace - ex_make_build/main.c - Eclipse [DE

Eile Edit Source Refactor Mavigate Search Project Bun  Window Help

@ | --- b | | Me Launch Cenfigurations
AR EAERNCRER-RA R’ Ral R =R AR S
Iy Proj... 23 %Con... = 0 s makefile [§ main.c 2

BES|le Y| 1 .
W o i [ 2 #include <stdlib.h>

> MNew »

s [l Go Into

L
Open in New Window

Show in Local Terminal »

[

Copy Ctrl+C
Paste Ctrl+V
Delete Delete

Remove from Context Ctrl+Alt+Shift+ Down
Source »
Move...

Rename... F2

Import...

CE

Export...

Build Project
Clean Project
2| Refresh F3

Close Project L
Close Unrelated Project le &5 rrope
Build Targets ¥
Index 5

Figure 73 - Build Project menu item

The Makefile project is now ready for development.
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& workspace - ex_make_build/main.c - Eclipse IDE - [m] X
P P

File Edit Source Refactor Navigste Search Project Run Window Help

@ Mo Launch Configuratiens o | e (R

N E @i 0 @S B flre oD [Quick Access] | g | [
5 Proj.. 82 FCon. = O [€) main.c 52 =08 Boxn = 8
SR-Y i PEERY e %
5| @ L ) A
BT ’ #include <stdlib.h> -
45 Binaries 42 int main(void) 0 stdlibh
B! Includes 5 1 o mainfveid): int
(& obj
[@ main.c return ;
35 a.out - [arm/le] 8}
& makefile
& Consale 32 O 48 EM-&lr8~-8-=0

CDT Build Console [ex_make_build]
arm-none-eabi-gcc -0 a.out obj/main.o -OB -g -Wall -pedantic -Wconversion -mcpu=cortex-md -std=gnudd -MMD -FP -

A
All done

©9:26:39 Build Finished. @ errors, @ warnings. (took 366ms)

< >
1% ex_make_build

Figure 74 - Built project

5.4 Project Specific Toolchain Path

The previous instructions assumed that the toolchain was reachable through the build environment’s
PATH variable. If the toolchain path wasn't added to the eclipse environment or not added through the
workspace environment settings then it must be added to the project environment itself.

This can be achieved by opening the project’s properties and navigating to the C/C++ Build ->
Environment panel.
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'.% Properties for ex_make_build L E 23
type filter text Environment - - 3
» Resource
Builders Configuration: | Default [ Active ] ~ | Manage Configurations...
w C/C++ Build

Build Variables

Logging Variable Value Origin
Settings ) . Select...
. i CWD /homefjblopenfeclipse BUILD SYSTEM
Tool Chain Editor PATH Jbin:/usr/l I/bin:/usr/| BUILD SYSTEM
b C/C++ General — — Bl
PWD Jhomefjblopenfeclipse BUILD SYSTEM

Linux Tools Path
Project Natures
Project References Undefine
Run/Debug Settings

Task Repository

Jelete

Task Tags * Append variables to native environment
b Validation Replace native environment with specified one
WikiText

Restore Defaults Apply

® Cancel Apply and Close

Figure 75 - Project build environment configuration panel

An existing PATH variable is most probably already defined from the build environment. Click edit to
modify it.

= Properties for ex_make_build
type filter text Environment 3
Resource
Builders Configuration: | Default [ Active ] - Manage Configurations
C/C++ Build

Build Variables

Environment Environment variables to set
Add...

Logging -
[—] Edit variable [
Settings - Select...
Tool Chain Editor Name: | PATH
e
C/C++ General
Value: | ames:fhomejblopen/gccigee-arm-none-¢ | Variables

Linux Tools Path
Project Matures

Project References Cancel - Undefine
Run/Debug Settings

Task Repository

Task Tags ») Append variables to native environment
Validation Replace native environment with specified one
WikiText

Restore Defaults Apply

@ Cancel Apply and Close

Figure 76 - Edit build environment variable dialog

In the edit dialog append the path to the toolchain bin directory at the end of the existing paths by
adding a colon followed by the path.
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Click OK.
% Properties for ex_make_build (N 5
type filter text Environment - > 3
» Resource
Builders Configuration: = Default [ Active ] - Manage Configurations...
- C/C++ Build

Build Variables

Logging Variable Value Origin
Settings ) . Select...
. i CWD /homefjblopenfeclipse BUILD SYSTEM
Tool Chain Editor
PATH Jbin:/usr/local/bin:/usr/| USER: CONFIG Edit
b C/C++ General
PWD Jhomefjblopenfeclipse BUILD SYSTEM

Linux Tools Path
Project Natures
Project References Undefine
Run/Debug Settings

Task Repository

Delete

Task Tags * Append variables to native environment
b Validation Replace native environment with specified one
WikiText

Restore Defaults Apply

@ Cancel Apply and Close

Figure 77 - PATH variable edited

Click Apply and Close.

At this point the toolchain should be usable from this specific project. These last steps must be repeated
for each individual projects when using this method.

5.5 Indexing External Source Files

Oftentimes when using a Makefile project it is desirable to build source files that are outside the project
directory. In that situation the indexer may not be able to find those files automatically which leads to
unresolved inclusions warnings, code-completion issues and difficulty with debugging.

W | | Mo Launch L_UI"ITIgLII’EtIDI"IS W | on | ==

O -Q-mE g e RIE TS
8  [g mainc 32 | [ g makefile

- 1
2 #include <stdlib.h>
3
2] 4 #include <uart/bp wart.h:

4]

= int main(void)
i

return 8;

@ m

Figure 78 - Unresolved inclusion of an external file
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For example, in the previous screenshot the external include file uart/bp_uart.h is underlined in
yellow, meaning it hasn't been found by the indexer.

To solve this problem the path to the source files must be added in two locations. To do so open the
project Properties and navigate to the "Paths and Symbols” On that screen open the "Source Location”
tab. If it is not displayed use the arrows on the right which will show any hidden tabs on this panel.

= Properties for ex_make_build

type filter text

Resource

Builders

C/C++ Build

w C/C++ General

Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbols

Profiling Categories
Linux Toels Path
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Preprocessor Include Paths, Macros ete.

O x
Paths and Symbols (=T A
Configuration: |Default [ Active ] ~ | | Manage Configurations...
(& Includes  # Symbols = Libraries (B Library Paths (2 Source Location (2 Qutput Locatior, * | *
Source folders on build path: Add Folder...
(= fex_make_build
Link Folder...
Edit Filter...
Delete
Restore Defaults Apply
Apply and Close Cancel

Figure 79 - Project Source Location configuration

To add a new external source location click "Link Folder”.

& Mew Folder

Folder name: | base_platform

<< Advanced

Link to folder in the file system

| Chip_devibase_platform | | Browse...
Choose file system: | default ~
>

@ ok

Variables...

Cancel
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Check the "Link folder in the file system” box and then browse or type the location of the external
source. In this example the external source code location is the "C:/ip_dev/base_platform” directory.
Click OK to add the directory.

Once the source location is linked, it is necessary to add the location to the indexer’s include path. To do
so open the "Includes” tab. And select either GNU C or GNU C++ depending on your project type.

Note that in the case both C and C++ was selected when initially creating the project, CDT will use the
C++ compiler for indexing. In this case it's important to add the include files paths to the GNU C++
language and note GNU C.

£ Properties for ex_make_build [m] *®
type filter text Paths and Symbols G- =
Resource
Builders
C/C++ Build Configuration; | Default [ Active ] ~ | | Manage Configurations...
~ C/C++ General
Code Analysis
Documentation (= Includes g Symbols B Libraries (B Library Paths (2 Source Location (=% Output Locatior * | *
File Types
Formatter Languages Include directories Add...
Indexer Assembly
Lan Mappi Edit...
guage Mappings GNUC
Paths and Symbels Delete
Preprocessor Include Paths, Macros ete.
Profiling Categories Export
Linux Tools Path
Project Natures S—
Project References Move Up
Run/Debug Settings Mowve Down
Task Repositary (@ "Preprocessor Include Paths, Macros etc.” property page may define additional entries
Task Tags
Validatign [ Show built-in values
WikiText & Import Settings... | S Export Settings...
Restore Defaults Apply
'f?:' Apply and Close Cancel

Figure 81 - Includes configuration panel

Click "Add..” to add a new directory to search for include files. This will open the "Add directory path”
dialog. Since the source location was linked in the previous steps, it’s possible to use the workspace link
in this dialog.

& Add directory path *

Directory:
I |

(] Add to all configurations Wariables...
(] Add to all languages

(] = Is a workspace path

File system...

QK Cancel

Figure 82 - Add directory path dialog
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Click "Workspace...” to add a workspace location.

Eclipse Makefile Project Setup

& Folder selection

Select a folder from workspace:

w =% ex_make_build
[= .settings
(= base_platform
[= ohj
|%| .cproject
|%| .project
a.out
[g] main.c

| & makefile

?

Cancel

Figure 83 - Add workspace path dialog

Select the previously created workspace link, in this example "base_platform”. Then click OK to add the

path.

After doing the procedure for each external source location, they should be properly indexed and

reachable during a debugging session.
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Debug Configuration

Many debug probes and targets supports acting as a GDB server. Which means that they can be
debugged using GDB either remotely or from the same host. The exact steps required to start a GDB
server are outside the scope of this guide but once the GDB server is running it's easy to connect
through it from Eclipse. This guide assumes that the GDB server is started on the local host, in which
case it's important to note the port number in use by the GDB server. The port number is usually
prominent in the server configuration if a GUI tool was used to start the server. Otherwise the port
number is usually specified on the command line when starting gdbserver from a shell.

First open the "Debug Configurations” menu by right-clicking on the project and selecting the "Debug
As->Debug Configurations” menu entry. It's recommended to use this method to open the "Debug
Configurations” dialog as it will make it easier to create a new debug configuration for the project.
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v 125 e make_build
4 Binaries Mew
il Includes Go Into
(8 base_pla
(= obj
@ main.c
% aout-[¢

[ makefile

2 sinclude <stdlib.h>

Open in New Window

Show in Lecal Terminal

Copy
Paste
3 Delete
Remove from Context
Source
Move.
Rename...
fu  Import..
& Export..
Build Project
Clean Project
Refresh
Close Project
Close Unrelated Project
Build Targets
Index
Build Configurations
Profiling Tools
Run As
5 ex_make_build 45 Debug As
Profile As

Restore from Local History...
#7 Run C/C++ Code Analysis

Team

Ne Launch Configurations

&

Ctrl+C
Ctrl+V
Delete

Ctrl+ Alt+ Shift+ Down

F2

F3

>
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on: | ---

v hlvta o

[E] 1C/Cr+ Container Application
[E] 2Local C/C++ Application

Debug Configurations...

Figure 84 - Debug Configurations menu item

This will open the "Debug Configurations” panel.

% Debug Configurations

Create, manage, and run configurations

it
4

Iﬁ : | = Configure launch settings from this dialog:

[] C/C++ Application
[©] C/C++ Attach to Application
[] C/C++ Container Launcher N
[©] €/C++ Postmortem Debugger
[] C/C++ Remote Application
Cif C/C++ Unit

E
. Launch Group
= Launch Group (Deprecated)

Filter matched 9 of 9 items

| - Press the 'New Configuration' butten to create a configuration of the selected type.

[ - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.

- Press the 'Export’ button to export the selected configurations.
‘5| - Press the 'Duplicate’ button to copy the selected configuration.
3 - Press the 'Delete’ button to remove the selected configuration.
[ ] GDB Hardware Debugging % - Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.
|L| - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
|ul - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then select 'Reset ... totype Values' menu item te reset with prototype values.

Configure launch perspective settings from the 'Perspectives' preference page.

Debug

Close

Figure 85 - Debug Configurations panel

Right click on "GDB Hardware Debugging” and select "New Configuration”.
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[ )

[c| C/C++ Attach to Application
[t | C/C++ Container Launcher
[€] C/C++ Postmortem Debugger
[t ] C/C++ Remote Application
Cif C/C++ Unit

[c | GDB Hardware Debugaing

§ Launch Gre | Mew Configuration
= Launch Gro

Mew Prototype

Lo Export..
Duplicate
Delete

L| Link Prototype...
u| Unlink Prototype

r| FResetwith Prototype Values

.4 - Press the 'Export’ butt
|"=| - Press the 'Duplicate’ b
L - Press the 'Delete’ butt

"5 - Press the 'Filter' butto

v an existin
ch configu
ch cenfigu

configuratic

h perspecti

Figure 86 - Debug Configurations context menu

This will create and populate a new debug configuration for the selected project. Eclipse CDT will
attempt to guess the name of the executable file. Check that the content of the "C/C++ Application”
box match the target executable to debug.

S Debug Configurations

Create, manage, and run configurations

CE@BRX| B

i

MName: | ex_make_build Default

type filter text
[€] C/C++ Application

Main #;? Debuggaﬂ =3 Startup] E_/ Sourca i gommoﬂ

Project:

[T] C/C++ Attach to Application
[£] C/C++ Container Launcher
[©] C/C++ Postmortern Debugger
[T] C/C++ Remote Application
Cij C/C++ Unit

« [£] GDB Hardware Debugging

ex_make_build Default

& Launch Group
@ Launch Group (Deprecated)

Filter matched 10 of 10 items

| ex_make_build

Browse...

C/C++ Application:

| a.out

Build (if required) before launching
Build Configuration: | Select Automatically

(C) Enable aute build
(®) Use workspace settings

Variables... Search Project... Browse...

() Disable aute build
Configure Workspace Seftings...

Rewvert Apply

@

Figure 87 - Newly created debug configuration
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Open the "Debugger” tab for further configuration.
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S Debug Configurations

Create, manage, and run configurations

T FeREX| B~

MName: | ex_make_build Default

Main | %% Debugger
GDB Setup

type filter text
[©] C/C++ Application

[€] C/C++ Attach to Application GDB Command:

@ Startup E/ Source| | Common

Filter matched 10 of 10 items

Y
@/’

[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debugger | gdb Browse... | Variables...
[€] C/C++ Remote Application
Cif C/C++ Unit Remote Target
+ [£] GDB Hardware Debugging [] Use remote target
s bl Dasull []Remote timeout (seconds):

@ Launch Group
B Launch Group (Deprecated) JTAG Device: | Generic TCP/IP ~

Host name or IP address:

Port number: 2222]

[JForce thread list update on suspend
Revert Apply

Close

Figure 88 - Debugger configuration

In this panel the host name and port number of the GDB server should be entered. If the server was
started on the local host then locahost can be entered or '127.0.0.1". The port number should be the
same as the one used when launching the GDB server. In most cases this is sufficient for a debug

configuration to work.

Click "Debug” to launch the configuration.

& Confirm Perspective Switch

Do you want to switch to this perspective now?

Remember my decision

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates
views for displaying the debug stack, variables and breakpoint management.

z

s

Figure 89 - Confirm Perspective Switch dialog
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The perspective switch confirmation dialog usually appears to warn the user that the view will be

switched to the debugging view. Using the "Remember my decision” checkbox will prevent this dialog
from appearing further.

& workspace - ex_make_build/main.c - Eclipse IDE o X
File Edit Source Refactor Navigate Search Project Run Window Help
45 Debug [€] ex_make_build Default on: | - il \ &=
AT I T A G OB E 4 G- fl-tma-a- [Quick Access] || & | B[4
%5 Debug 52 ({5 Project Exp = 0 [ meine 2 = O -V |%B 3 |6LE =D ¥ = O
R . @awlEEY -
+ 5] e make build Default [GDE Hardwere - #include <stdlib.h>
v il aout Z 2 #include <uart/bp_uart.h>
~ o Thread #1 <main> (Suspended: 5
= 00 5% int main(void)
5 gdb (7.12.1) 74
9 return ;
10 }
& Console 57 e emon =8
Lt N =N N =Rl e
COT Build Console [ex_make_build]
make all ~
A1l done
18:36:47 Build Finished. @ errors, @ warnings. (took 138ms) v
< >

Figure 90 - Debug session

And from this point everything should be ready to build and debug your embedded project using Eclipse.
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