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CHAPTER
ONE

Welcome to the RTEMS Eclipse Manual.

This document covers using Eclipse with
RTEMS.

RTEMS, Real-Time Executive for Multiproces-
sor Systems, is a real-time executive (kernel)
which provides a high performance environ-
ment for embedded applications.

Eclipse is an Integrated Development Environ-
ment (IDE) for a wide range of languages and
platforms.

RTEMS’s eco-system provides all the tools and
capabilities to integrate with Eclipse. You can
build and develop RTEMS with Eclipse as well
as build applications with Eclipse.

Unless otherwise stated this document refers
to the Eclipse Mars release.

OVERVIEW
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CHAPTER
TWO

RTEMS DEVELOPMENT

RTEMS can be developed using Eclipse. The
RTEMS kernel is an autotools or autoconf and
automake based package. You can create a
project in Eclipse that lets you configure and
build a BSP for an architecture. We assume
you have already build and installed your tools
using the RTEMS Source Builder.
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2.1 Kernel Source

Download or clone the RTEMS Kernel source
code. We will clone the source code:

$ git clone git://git.rtems.org/rtems.git
—rtems.master

Cloning into 'rtems'...

remote: Counting objects: 483342, done.
remote: Compressing objects: 100% (88974/
—88974), done.

remote: Total 483342 (delta 390053), reused.
475669 (delta 383809)

Receiving objects: 100% (483342/483342), 69.
88 MiB | 1.37 MiB/s, done.

Resolving deltas: 100% (390053/390053), done.

Checking connectivity... done.

We need to bootstrap the kernel source code.
A botostrap invokes the various autotools com-
mands need to generate build system files.
First we need to the path to our tools:

$ export PATH=/opt/rtems/4.12/bin:$PATH

Now run the bootstrap command:

$ cd rtems.master
$ ./bootstrap

Sit back, this can take a while. The Getting
Started Guide talks about using the RSB’s sb-
bootstrap to run the bootstrap process in par-
allel on all available cores. The output of the
bootstrap has not been copied into this docu-
mentment.

The source code is now ready.

10
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2.2 Eclipse SDK Software

We need the following Eclipse SDK Software =
packages installed: Select @ site or enter the location of a site, D=
Workwan, [FETREEEE 5| Add

* C/C++ Autotools support
* C/C++ Development Tools
* C/C++ GCC Cross Compiler Support

Start Eclipse and check to see if you have the
them installed via the Help, Installation De-
tails menu item:

type or select asfte
[evpe fter ce|pmmmmppee =
Name hitpi//download.eclipse.org/eclipse/updates/4.5

le<” preferences.

D@ There is no site selected

Select Al Deselect Al

Detals

Show only the latest versions of available software Liide items that are already installed

Group fcems by category What is already instaled?
O Show only software applicable to target environment

Contact all update skces during Install to find required software

©/c++ - tems master/c/s Cancel

|

1 Window

0 - G | @ Welcome

@ Help Contents

4 Search
Dynamic Help

~ R

Key Assist
Tips and Tricks.
Cheat Sheets.
% Check for Updates
4+ Install New Software...

3% Installation Detalls

© About Eclipse SDK

Shift+Cerl+L

= MAX_BOAR
boards = 0;
b =0;

278 dnt
int
console_tbl

D80 *ports;
espatch 0] console_tbl *port_p;
stwor.natc 8o int hiie-

S instll <G CIoIE
Avallable Software
Check the items that you wish to install 0 <

Work with: [fitp/downioad.eclipse.orgireleases/mars ~|_ add

Find more software by working with the *Avallable Software Stes" preferences.

The dialog box shows the installed software

[ratotoos

packages and you can see the C/C++ Auto- — '

tools support and the C/C++ Development
Tools are installed:
Select Al Deselect Al 1item selected

Detals

e0 Eclipse SOK Installation Detalls <@ruru>

Plugins for maintaining C/C-+-+ projects that use AUtotools (autocont and automake). B

More.

K

Installed Software |Installation History | Features |Plug-ins | Configuration |

[type filter text [

Show only the latest versions of available software D) Hide items that are already installed

Group items by category. What is aiready nstalled?

Name | version |1
% C/C++ Atotools support

Provider

8.8.1.2016020510C org.eclpse.cdt.autotools. feature.group Eciipse COT O Show only software appiicable to target environment
8.8.1.2016020510C org eclipse.cdt feature.group Ecipse COT
8.8.1.2016020510C org.eclipse.cdt buid.crossgec feature.gr Ecipse CDT
8.8.1.2016020510C org eclipse.cdt.debug. gdbitag. feature.gr Ecipse COT

4.5.2.M20160212-1 org.eclipse sdk.ide

b 4 C/C++ Development Tools Contact all update sites during instal to find required software
% C/C++ GCC Cross Compiler Support
@ C/C++ GDB Hardware Debugging

» §Eclipse SDK Ecipse.org

@ < Back Next > Cancel Brish

Close

(S

Uninstal Properties |

You can see some other software packages are
installed in the figure. You can ignore those. .

Available Software [
Check the items that you wish to Instal D =

| adk

Find more software by working with the *Available Software Sites' preferences.

If you do not have the listed software
packages install select Help, Install New
Software and in the Work with: list box select
http://download.eclipse.org/releases/mars.

Work with: [tp://dovmioad eclipse or gir leases/mars.

[development tools )

Neme | version 15}

= B Programming Languages
4 C/C++ Development Tools SDK 8.8.1.201602051005
(1% Dynamic Languages Toolkit - iTcl Development Tools
[0 % Dynamic Languages Toolkit - Ruby Development Tools

0.3.0.201506011443 J

5.4.0.201602110510
5.4.0.201602110510

Select All Deselect All 2 items selected .
Afer a small period of time a list of available e s e sy e e 3

[ Show only the Jatest versions of avallable software 0 hide items that are aiready installed

What is already installed?

packages will populate and you can select the
ones we are interested in. Enter autotools in
the search box and select the package:

Group tems by category
0 Show only software applicable to target environment

Contact all update sites during instal to find required software

® < Back

Dext > Cancel

Clear the search line and enter development
tools in the search box and then scroll down
to find C/C+ + Development Tools:

2.2. Eclipse SDK Software 11
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Again clear the search line and enter gcc cross
in the search box and select the package:

= ol <@ G
Available Software

Check the ftams that you wish to instal. D =
Workwtty [Ecipee Vrs reposiory ipstaorg o] s |

Find more software by working with the "Avalable Software Sites" preferences.

occ cross 5
Name [version |
- 1 Voble an Device Developmen

(4] % C/C++ GCC Cross Compiler Support 8.8.1.201602051005

Select Al Deselect Al | 1 item selected

Detals

Build integration and new project wizerd support for gec cross compiers. B}
More.,

Show only the latest versions of availble software (] Hide ftems that are already nstalied

Group ftems by category What is already instaled?

1 Show only software applicable to target environment

Contact all update sites during install to find reqired software

@ < Bacl Next > Cancel nish

Click Next and once the Install Details have
determined what is needed select Finish to in-
stall the packages.

12
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2.3 Kernel Build Project

We create a project in Eclipse that can config-
ure and build RTEMS for the pc686 BSP. This
BSP is based on the pc386 BSP and is under the
1386 architecture.

We assume you have built and installed the
1386 RTEMS Tools, obtained the RTEMS kernel
code and bootstrapped it if a git clone, and in-
stalled the required Eclipse Software packages.

The paths used in this project are:

/opt/work/rtems/4.11
The RTEMS Tools prefix the tools are install
under.

/opt/work/chris/rtems/kernel/rtems.master
The RTEMS Kernel source code.

/opt/work/chris/rtems/kernel/4.12
The RTEMS Kernel prefix.

/opt/work/chris/rtems/kernel/bsp/pc
The RTEMS Kernel BSP build directory.

The menus shown here may vary from those
you have as Eclipse changes them based on
what you do.

Select File, New, Project :

Resource Path

° New Project <@ruru>
Select a wizard —
Creates a new Makefile project in a directory containing existing code

Wizards:

ype filter texi

2 Plug-in Project

2
» & General
v & CICH+
€1 C Project
=

[ C++ Project

& Makefile Project with Existing Code

b VS

? 3 Next >

Cancel Einish

) New Project <@ruru>
Import Existing Code

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

Project Name

[rtems-git

Existing Code Location

[foptworicchrisirterns/iernelirtems.master

[Browse

Languages
CECH

Toolchain for Indexer Settings

Cross GCC
GNU Autotools Toolchain

Show only available toolchains that support this platform

@ < Back Next > Cancel Finish

Click on C/C++ and select Makefile Project
with Existing Code then select Next :

Enter the project name rtems-git into the
Project Name field and select the Browse...
button and the path to the RTEMS Kernel
source code then click Finish :

Eclipse will show the RTEMS Kernel source
code in the Project Explorer panel:

ren Project Bun Window s

Ele Edi Source Refaclor MNavigale Sear

s Project Exp

B-R-B@ -GNt 0- QS iE E ® G

Resource Path

2.3. Kernel Build Project
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B Properties for ems-git <@ruru>

Ve fiter tex

& | Configure Settings G-

We now convert the project to an Autotools
pI'OjeCt. Select File, NeVV, Convert to a . Aum‘mo‘s Configuration:  Default [ Active | | Manage configurations... |

igure Setting
C/C+ + Autotools Project : o - & cont —
utotools ].‘OJeC . Builders =i°” 'gure Host platform (--host)
» C/C++ Buld & General Buld platform (--buiid)
b C/C++ General : et it =
ectory speciiers Target platform (~target) [386-rtemsa. 12

Project References aneformati
2 File-name transformations
Run/Debug Settings

&

rce Refoctor Navigate Search
= | & jova[EGCEE

-a

3 Options

Project
ct (Adds C/C+ + Nature)

Ar+Enter

Restore Defaults Apply

Resource Path

(-prefix) to the RTEMS Kernel prefix of
/opt/work/chris/rtems/kernel/4.12:

5 rtems-git

=0 Fe e T e
. o e
Select C Project then Finish : Pl
. > Resource
e —— AT e |
© auotools
0y Convert to a €/C4+ Project <@ruru> G General
- Ve Sudere Archindependent instal drectory (-prefix) [optworidcrvisitems ernera 12
Convert to C/C++ Autotools Project ” ~ C/C++ Build Arch-dependent install directory (--exec-prefix)
Buid Variable N ,, —
Convert an existing Project to a C/C++ Autotools Project o e R R B C R (1)
Environment o User executable irectory (-bind)
Logaing
) ‘ System admin execuable dectory (~-sbind
Candidates for conversion: Settings i R t

Tool Chain Edicor 7 @arogen C Header flle directory (--ncluddir)
= rtems-git Select All » C/C++ General & Options Read-only arch-independent data (--datadir) ’7

Project References Read-only single-machine deta directory (~sysconfa) [
Deselect All Run/Debug Settings Info fie directory (~infodr) —
Man flle documentation directory (~mandir) —
Sources directory (~srcdir) -
Single-machine data directory (-localstatedir) —
Archindependent data drectory (-sharedstatedr) |
Program executable directory (-Ibexecdir) —
Convert to C or C++ Non-gec C header file directory (--oldincludedir)

@ C Project O C++ Project

Restore Defaults Apply
(2] = <k Next > Cancel ‘ Finish

1@
S

We disable networking to use the exter-
nal LibBSD package and set the BSP
to pc686. Select the Advanced and
in the Additional command-line op-
== tions enter --disable-networking and
R— : | mEEY --enable-rtemsbsps=pc686.  You can add

extra options you may need:

We now configure the project’s properties by
right clicking on the rtems-git project title
and then Properties :

Prapertes for Rems ot <@ruru>.

[tyoe fiiter text #  Configure Settings G

Rename. > Resource
. Configuration:  Default [ Active | v | Manage configurations
2o yrport. ~ Autotools
- Exoort. igure Setting
Build Project General
Clean Project Bulders O Enable maincainer mode (--enable-maintainer-mods)
i
. Compller Flags:

Close Profect

form specifiers| (] Debug (-g)
ectory specifiers 0 Gprof support (-pg)
name transforr| [ Geov support (-fproflle-arcs -ftest-coverage)

Addtional command-ine options [disablenetworking —enable-reemsbep—pcaae|

> C/C++ General
Project References
<-g Run/Debug Settings

Resource Path utogen

5 Options.

# rtems-gr

Click on the Autotools item then Configure '
Settings and Platform specifiers and set the I [
Target platform field with i386-rtems4.12:

Select Platform directories and enter Select C/C++ Build and Environment.
the Arch-independent install directory Uncheck or clear the Use default build com-

14 Chapter 2. RTEMS Development
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mand and add -j N where N is the number
of cores you have in your machine. The fig-
ure has told make to run 8 jobs, one per core
for an 8 core machine. Click on the File sys-
tem... button and navigate to the BSP build
directory. This is the location Eclipse builds
the BSP. RTEMS requires you build outside the
source tree and in this example we are forcing
the build directory to something specific. Fin-
ish by pressing Apply :

5 Praperies o rems G <GHrS

[eyoe fiter text

& | c/c++Build

> Resource
Configuretion: Defaul [ Active ) | Manage Configurations.
~ Autotools
Configure Settings
General £ Buider Settings | < Behavior |+ Refresh Policy |
Buiders
Buider
- C/C++ Buld
Builder type:  External buider

Build Variables

0 Use defauit buiid command

Environment
Logging Build command: [make 1 8 Variebles.
Settings

Makeflle generation

0] Generate Malefiles automaticaly & Expar

| Env, Varidble Refs in Malkefie

> e
Buld location
Proi

nces
Run/Debug Settings

Build directory: [[optiwor kichris/tems ernelbspsipe

Workspace... | File system...| Vartables.

Restore Defaults Apply

Select Environment under C/C++ Build as
we need to set the path to the RTEMS Tools.
In this example we set the path in the Eclipse
project so each project can have a specific set
of tools. Press the Add... button:

Fropertes for e ot <@

& Environment

Configuration:  Defaut [ Active ]

b Autotools
Builders
> C/C++ Buid

e |

Environment variables to set.

Build Variables Add.
Variable Value Origin | o
. cwo Joptiworkich is/rtd BUILD SYSTEM EE|
P WD Jopthvorkdchisite BULD SYSTEM =
Tool Chain Editor Delsite
» C/C4+ General ndefine
Project References
Run/Debug Settings
@{Append variables to native environment
O Replace native environment with specified one
Restore Defaults Apply
@ _ caca |

Enter the path to the tools, in our case it is
/opt/work/rtems/4.12/bin, then press Vari-
ables :

2 Edit variable <@ruru> o X
Name: [PATH
Value:

/optiworik/rtems/4.12/bir| Variables
Cancel

OK

Scroll down and select PATH and then press
OK:

S

Select build variable <@ruru>

Choose a variable (? = any character, * = any string):

LOGNAME

MAIL

OsType
OXYGEN_DISABLE_INNER_SHADOWS_HACK
PAGER

PathDelimiter
ProjDirPath
project_classpath
ProjName

PWD
selected_resource_loc

selected resource name
Type: Text list
Variable Description:;

<not available>

®@ Cancel

OK

You will now see the path in the Value: field.
Make sure you have a path separator between
the end of the tools path and the path variable
we have just added. In this case is a Unix host
and the separator is :. Windows use ;.
OK when you have a valid path:

Press

—ye Edit variable <@ruri> o %
Name: [PATH
Value

Cancel

OK

The Environment panel will now show the
added PATH variable. Click Replace native
environment with specified one as shown
and then press Apply :

B Fropees fo e <G
Ve fiter toxt = Environment
» Resource
+ maatoos Configuration:  Defaut [ Active ] Manage Configurations...|
Buiders
v Gl Buld Environment variables to set Add,
Buid Variables
Varigble Origin | =
cwD Fris/ BUILD SYSTEM
Loggng Edit
settings </4 USER: CONFIG
el Detete
ool Crei Ector [oeete |
¥ CIC++ General Undefine:
Project References
Run/Debug Settings
O Append varlables to native environment
© Replace native envirorment with specified one
[Repace native environment with specified onel
Restore Defauts | Apply
®

Select Settings under C/C+ + Build and check
Elf Parser and GNU EIf Parser and then press
OK:

We are now ready to run configure using
Eclipse. Right click on the project name
rtems-git and then Reconfigure Project :

Select the Console tab in the output panel to
view the configure process output. You will no-

2.3. Kernel Build Project
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o P i S
[type fiiter text &  Settings
> Resource =
- Arctooe GBinary Parsers | Error Parsers
Configure Settings Binary parser:
General O Mach-O 64 Parser Move Up.
Builders [ Cyawin PE Parser
v C/Ct+ Buld 0 Mach-0 Parser (Deprecated) Move Down|
Build Variables 0 PE Windows Parser
Enwvironment O AIX XCOFF32 Parser
Logging If Porser
Settings J EIf Parser

Tool Chain Editor

> CIC++ General
Project References
Run/Debug Settings

O HP-UX SOM Parser

Binary Parser Options.
addr2line Command:

Browse.
Browse.

[eoarzine
c++filt Command:

EEG

=

ev G e sk <en
Ble_Eot Source Refoctor Navigte Search Broject Bun Window elp
“BiE- @ E-G- N #-0-Q-i®7- © o @~ [Quick Access | & | & java [EGGER
= o BOulnem @ Meke Trger -a
5 An outine ks not avaieole
Tow >
Go o
Open in New Window
copy ce
st cirly
X Delere Dekre
Saurce
Rename F2
ulrport
s acincluge rf = EXPRIE
Saclocalma|  BId Project
Clean Project
20mpoIsh? | ) Refresn £
= bostsirap | goge Project
= comple | Close Unrelated proects:
= config- il g Coneurations >
= config.oue]  Make Targets
i SEor ooerte -0
= config.sub| Ino >
= configure . o
s configure.q _Invoke ALoi0ks > Esouce 2l
2COPYNG | mnas >
= cepcomp | DebugAs >
SnsTaL | Dofleds >
Sinstabsn | EaM >
Sevee | Fesiore from LocalHistory
ZUICENSE | Run O/C++ Coge Anaysis
F|* Compare win >
1 Corfigure W—————————— g
[P Properies AyErter

tice the end of the configure process shows the
names of the BSPs we have asked to build. In
our case this is the pc686 BSP:

=0
B ot Source Foracor Hndgae Seqeh Eresc A wndow tiep |
e ®-K-& NH-O-U-SGS-EEHE oo [Quicic A @ | &Java [ELC/IC+.

Targer c8

@-65-d-0
& Project Exporer & B! “n

B Outine & 1)

An autine s not svallable.

s aciocal.md
= ampolish3
Ebootstrep
compile
£ config-miin
configguess Ty p———— T ——
configab 21 Problems ¢ Tasks © Console = |7 Properties g -IE TR o
W Configure [rtems-oit]
configure Conflgure: creating ./conflg status
s configure.ac config.status: creating Makefile
E COPYING target architecture: 1386,
= depcomp. available BSPs: pcds.
 INSTALL “gnake all’ will build the Tollowing BSPs: pc6B!
e other BSPS can e built with ‘gnake RTEMS BSP="bspl bsp2
Enstal-sn
- LICENSE config.stat ting Makefile
S § ‘Wrnrazmn successful]
[T — 5 (T o}

We can now build RTEMS using Eclipse. Right
click on the project name rtems-git and then
select Build Project :

A Build Project message box will appear
showing the progress:

When finished click on the Problems output
tab to view any errors or warnings:

If you get errors during the configure phase
or building you will need to determine rea-

v edies sk <@

Source Refactor MNavigate Searcn Project Bun Window Heo

B | & jova [FICICEE

ou
Fle Edt Souce Refactor Navigate Search Project Aun Window Hep

PR S G iNiH0-Q-i® A EEE e
L Project Explorer 3 =0 ZOulnem ©Make rce -0
4n outine i ot avalable
New >
» eoclocel | Golnto
automd  Open in New Window
? @auomal g gopy cutsc
bec Crl=v
» = coulde | % Delta Delete
» edoc >
» e make
w2
» o testsui
» e todls
2 aclocal
7 2MPONS) < pofroch s
DootStr)  Cioge Project
Gcomple] 5529 Profects
confia - gutq Configurations >
confiaq Make Targers » T e -
2 configg Index p[Consoe v - r
configul  Reconfigure Project Jeontig.status =]
2 confiou| nvoke Autotools »[ting Nakerile
COPYIN - un as b sses.
2 depcon]  Debg AS »les.
SINSTALL  Profie As »[i1d the following BsPs: peoss
"NSI“ o »[U1Lt with “gnake RTEMS BSP="bSp1 bsp2 ...*
< Restore from LocalHistory. l1ng vekerite
% Run C/C-+ Code Analysis 3
Commpare W et
[ configure » ol
Ertems-gt | Pproperties AtsEncer
YO Buld Project <@ruru> v
Building project...
v

D/Aways run in background

Cancel

Detais >> | [Run in Background

HrER K@ TE @i OGS E & P G Quick Access | & Java [RIC/C++
e confiurenc Description Resource Pt
- - = & Warnings (6 tem
 depcomp. o B 2 =

16
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son why. The main source of errors will be
the path to the tools. Check the top of the
config.log file configure generates. This file
can be found in the top directory of you BSP
build tree. The file will list the path com-
ponents near the top and you should see the
path to your tools listed first. While looking
make sure the configure command matches
what you expect and matches the documenta-
tion for configuring RTEMS.

If the contents of config.log look fine check
the build log. The project’s Properties dialog
under C/C++ Build, Logging has a path to
a build log. Open the build log and search for
the error. If you cannot figure out the source of
the error please ask on the

for help.

..comment SPDX-License-Identifier: CC-BY-SA-
4.0

2.3. Kernel Build Project
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CHAPTER
THREE

Binutils
GNU Binary Utilities such as the assembler
as, linker 1d and a range of other tools used
in the development of software.

DLL
Dynamically Linker Library used on Win-
dows.

GCC
GNU Compiler Tool chain. It is the GNU
C/C++ compiler, binutils and GDB.

GDB
GNU Debugger

MinGW
Minimal GNU system for Windows that lets
GCC built programs use the standard Win-
dows operating system DLLs. It lets you
build native Windows programs with the
GNU GCC compiler.

MinGW64
Minimal GNU system for 64bit Windows.
MinGW64 is not the MinGW project.

MSYS2

Minimal System 2 is a fork of the MinGW
project’s MSYS tool and the MinGW MSYS
tool is a fork of Cygwin project. The Cygwin
project provides a POSIX emulation layer for
Windows so POSIX software can run on Win-
dows. MSYS is a minimal version that is just
enough to let configure scripts run. MSYS
has a simplied path structure to make it eas-
ier to building native Windows programs.

POSIX
Portable Operating System Interface is a
standard that lets software be portable be-
tween compliant operating systems.

prefix
A path used when building a package so all
parts of the package reside under that path.

GLOSSARY

RSB
RTEMS Source Builder is part of the RTEMS
Tools Project. It builds packages such as the
tools for the RTEMS operating system.

RTEMS

The Real-Time Executive for Multiprocessor
Systems or RTEMS is a open source fully fea-
tured Real Time Operating System or RTOS
that supports a variety of open standard ap-
plication programming interfaces (API) and
interface standards such as POSIX and BSD
sockets.

Test Suite
See Testsuite

Testsuite
RTEMS test suite located in the testsuites/
directory.

Waf
Waf build system. For more information see

* genindex

e search

19
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