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1 Introduction

This document explains how to build pylon 5 applications using the Eclipse IDE under various
Linux distributions.

The procedures described in this document use Ubuntu 15.10 x64, pylon 5.0.5.x x86 64bit, and
Eclipse IDE for C/C++ Developers (4.6) Neon.

available. For this application note, the Java 8 JRE (openjdk-8-jre) package with its

0 In order to run the Eclipse installer, the latest Java Runtime Environment must be
related packages has been used.

2 Steps to Be Carried out

In order to build pylon 5 applications using the Eclipse IDE, carry out the following steps:
1. Install the current pylon Camera Software Suite for Linux.

2. Install the Eclipse IDE.

3. Configure the system.

4. Set up a project.

In the following sections, these steps are described in detail.

2.1 Installing the pylon Camera Software Suite for Linux

1. Download the current pylon Camera Software Suite for Linux from the Basler website:
www.baslerweb.com

2. Install the pylon Camera Software Suite for Linux.
3. Make sure that the pylon tools (pylon Viewer and IP Configurator) are running.

4. Make sure that the pylon SDK samples can be compiled as described in the README and
INSTALL files included in the pylon SDK package.

2.2 |Installing the Eclipse IDE

1. Install the latest Java Runtime Environment, if not installed yet, e.g.:
#sudo apt-get install openjdk-8-jdk
2. Download the latest Eclipse version from: www.eclipse.org
Extract the downloaded Eclipse tar.gz file, e.g.:
#tar —zxvf eclipse*.tar.gz

4. Run the eclipse-inst executable in the extracted eclipse-installer folder in order to install the
Eclipse IDE.
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5. Select Eclipse IDE for C/C++ Developers.

eclipse

c+4 -

#~ Eclipse IDE for C/C++ Developers

(ot

@

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

During installation, the Eclipse installer checks whether new plugin versions are
ﬂ available. Therefore, an (active) internet connection is required.

The online check for new plugins can slow down the installation process.

2.3 Configuring the System

To build pylon 5 based applications, you can export an environment variable, e.g. PYLON_ROOT,
that is to be used within the Eclipse settings. Proceed as follows:

1. Open the user .profile file via a terminal and a text editing program (such as gedit, nano, or vi),
e.g.:
#sudo gedit .profile
2. Add the following lines to the end of the file:
# pylon settings
if [ -d "/opt/pylon5" ] ; then
export PYLON_ROOT=/opt/pylon5
fi
In this example, it is assumed that pylon 5 has been installed under the /opt folder.
3. Save the changes.
4. Log out and reboot the computer for the changes to take effect.

Building pylon Applications with Eclipse under Linux 3
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2.4 Setting up a Project

Running Eclipse

1. After login, run Eclipse.
The Eclipse Launcher dialog opens.

™ Eclipse Launcher

Select a directory as workspace

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

Workspace: | /home/support/workspace Browse...

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

Cancel | OK

2. Enter a workspace location where your projects will be saved.

Select the Use this as the default and do not ask again option, if you do not want Eclipse to
ask for the workspace location each time the program is started.

A Welcome dialog opens providing some Get Started options.

x workspace - C/C++ - Eclipse

& welcome ¢ | 5 o= &

Welcome to the Eclipse IDE for C/C++ Developers

" workbench
Go to the workbench

Get Started...

3. Select Workbench.
This opens the IDE main window.

Building pylon Applications with Eclipse under Linux 4
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: workspace - C/C++ - Eclipse

] v TiE Ay @O Ry R INI®™ O P v
5 |Quick Access 4| B || Fg
[25 Project Explorer 52 = m| = 0 (EEox| ™ =
K- - -
An outline is not available.
[l Problems 52 | &) Tasks B Console [ Properties % Call Graph 2 = ]
Oitems
Description Resource Path Location Type
{ »
oitems selected P -

Creating a new project

1. Clickonthe & ¥ icon (or “Ctrl+N”).
A wizard for creating a new project opens.

Select a wizard

by
N

Create a new C++ project

r—

Wizards:

[ type filter text @&

» = General
v &= Cf/CH+
[©iCProject
@ Class
Convert to a C/C++ Autotools Project
Convert to a C/C++ Project (Adds C/C++ Nature)
[/ File From Template
CiFolder

@ < Back " Next > ]j Cancel Finish

2. Select the C++ Project entry and click Next.
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C++ Project

C++ Project

Create C++ project of selected type [

Project name: | CameraApplication

Use default location
Location: | /home/support/workspace/CameraApplication Browse...

Choose file system: | default ~

Project type: Toolchains:

» &= GNU Autotools Cross GCC

~ (= Executable Linux GCC
~* Empty Project

@ Hello World C++ Project
» = Shared Library
» = Static Library
» =Makefile project

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

® <Back Next > Cancel { Finish |

3. Enter a project name, e.g. CameraApplication.
4. Select a project type and toolchain.
5. Click Next.

C++ Project

Select Configurations

Select platforms and configurations you wish to deploy on [

Project type:  Executable
Toolchains: Linux GCC
Configurations:

¥ Debug

¥ Release Select all

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 _ Next > Cancel » [ Finish ]
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6. Check the proposed configurations and click Finish.
The new project is listed in the IDE Project Explorer.

x workspace - C/C++ - Eclipse

B BvQR -G N @Ay vO TR AU SS S v
QUKCRACEESS\E s (@

- - * - -

[25 Project Explorer 2 =g = 0 |[Eox| ™ = [a

EB‘, A4 =

An outline is not available.

- % cameraApplication
v @& Includes

» (& /usr/include

» (2 fusr/include/c++/5

» (2 fusr/include/c++/5/backward

» (2 fusr/include/x86_64-linux-gnu

» (8 /usr/include/x86_64-linux-gnu/

» (2 fusr/lib/gcc/x86_64-linux-gnuy/.

» (& fusr/lib/gcc/x86_64-linux-gnu/
(2 fusr/local/include

[2 Problems 52 || Tasks B Console [ Properties % Call Graph == a|
Oitems
Description Resource Path Location Type

% cameraApplication | <

Creating a new source folder
It is recommended creating a new folder for source code files.

1. Click on the B9 ¥ jcon (or select New > Source Folder via the context menu).

New Source Folder

Source folder —

@ Exclusion patterns of 1 source folder(s) updated to solve nesting.

Project name: | CameraApplication ‘ Browse...
Browse...

Folder name: | src

Update exclusion filters in other source folders to solve nesting.

4

Cancel Finish |

o

2. Enter a folder name, e.g. src.
3. Click Finish to create the new source folder.
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Creating a new source file
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1. Select the new source folder in the Project Explorer and click on the [¢f
New > Source File via the context menu).

> New Source File

Source File

Create a new source file.

=]

Source folder: | CameraApplication/src Browse...

Ssourcefile: | Grab.cpp

Template: Default C++ source template v Configure...
@ Cancel Finish

2. Enter a source file name, e.g. Grab.cpp.
3. Click Finish to create the new source file.

The created source file can now be filled with source code, e.g. with the content of the
standard pylon SDK C++ Grab.cpp sample file.

workspace - C/C++ - CameraApplication/src/Grab.cpp - Eclipse

icon (or select

NvE @
(v il v o

[ Project Explorer 2

=
~i#5 CameraApplication
» & Includes
vE8src

: i Grab.cpp

-

=

BrvRvE Ng S -EI v i vO-E-R®S ¥ [

[¢ *Grab.cpp 2

1 // Grab.cpp
28 /¥

w

v

Note: Before getting started, Basler recommends reading the
in the pylon C++ API documentation that gets installed with
If you are upgrading to a higher major version of pylon, Beg
strongly recommends reading the Migration topic in the pylc2

This sample illustrates how to grab and process images usir
The images are grabbed and processed asynchronously, i.e.,
while the application is processing a buffer, the acquisiti®
in parallel. =

=

=
=
=

The CInstantCamera class uses a pool of buffers to retrieveg
from the camera device. Once a buffer is filled and ready,

the buffer can be retrieved from the camera object for proc_
and additional image data are collected in a grab result. 1=
held by a smart pointer after retrieval. The buffer is autc®
when explicitly released or when the smart pointer object iZ

Description

8L Problems 2 | Tasks B Console [0 Properties ¥ Call Graph

46 errors, 0 warnings, 0 others

Resource Path

» @ Errors (46 items)

Writable

Smart Insert 1:12

Building pylon Applications with Eclipse under Linux
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[ Quick Access ||| i [@

ZFox| ™ = &

HERY o N

-

2 pylon/Pylonincludes.h
& pylon/PylonGULh

= Pylon

= std

#°¢ c_countOfimagesToGr
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Adding an include path
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1. Right-click on the project and select Properties via the context menu.

The Properties dialog opens.

2. Select C/C++ Build > Settings > GCC C++ Compiler > Includes and add an include path

corresponding to the path where pylon has been installed.

type filter text @ Settings o - .
} Resource .
Builders 'O\E'CF Ci+ Compiler Include paths (-} & o &
~¢/C++Build Gbialect ${PYLON_ROOT}/include
Build Variables %:Preprocessor
Environment Zincludes
. 5 Qakissin
Logging & © Add directory path
Settings .
Tool Chain Editor gv Directory:
b C/C++ General =h "
Linux Tools Path ~®ae | s{PYLON_ROOT}/ include
i
Project References %;E
Run/Debug Settings gp
» Task Repository %%"
wikiText =¢ -
& Cancel Workspace... File system... OK
Ev.

EMiscellaneous

Your include path would, e.g., look like this:
${PYLON_ROOT}/include

if the preset PYLON_ROOT environment variable is used.
3. Click OK.

Declaring the linker libraries and the search path

1. In the Properties dialog, select C/C++ Build > Settings > GCC C++ Linker > Libraries and

add the libraries (-1) as follows:
pylonbase
pylonutility
GenApi_gcc_v3_0_Basler_pylon_v5 0
GCBase_gcc_v3_0_Basler_pylon_v5_0

Building pylon Applications with Eclipse under Linux
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type filter text @ Settings - -
* Resource
Builders Configuration: | Debug [Active] ¥ | | Manage Configurations...

~ C/C++ Build
Build variables
Environment
Logging
Settings =& GCC C++ Compiler
Tool Chain Editor #Dialect
¥ C/C++ General 2 Preprocessor
Linux Tools Path #Includes
Project References & optimization
Run/Debug Settings 2 Deluga
» Task Repository 2wk
wikiText &M
v®ael
2D | |acBase_gcc_v3_0_Basler_pylon_vs_0
EPr
1
&Eop
2D¢
Ew Cancel | oK
EMmi
-m GCCH
#General
2 Libraries
EMiscellaneous

& Tool Settings | #Build Steps Build Artifact [miBinary Parsers =@ Error Parsers

Libraries (-l) £ = 3 Fl
pylonbase

pylonutility

GenApi_gce_v3_0_Basler_pylon_v5_0
GCBase_gcc_v3_0_Basler_pylon_v5_0

Enter Value

Libraries ()

2. Add the search path (-L) as follows:
${PYLON_ROOT}/Iib64

if the preset PYLON_ROOT environment variable is used.
If you are working with a 32-bit Linux system, use lib instead of lib64.

type Filter text ™ Settings - S
* Resource R == | Libranes () RN R
Builders (EDigh . "
~¢/ce+Build Ep A irectory pat|
i ; Y
Build Variables Eln Directory:
Environment Eo
Logging oy | ${PYLON_ROOT}/lib64|
Settings BEw
Tool chain Editor Em
» C/C++ General ~®Bad
Linux Tools Path Epi
Project References &Epr Cancel Workspace... | | Filesystem... | | OK
Run/Debug Settings &1
» Task Repository #optimization ibrary search pa
wikiText & Debugging ${PYLON_ROOT}/lib64

Ewarnings

EMiscellaneous
~ & GCC C++ Linker

#EGeneral

(ELibraries

& Miscellaneous

Building pylon Applications with Eclipse under Linux 10
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Checking the run time type information for pylon defined types
Make sure that the run time type information for pylon defined types is processed properly:

1. In the Properties dialog, select C/C++ Build > Settings > GCC C++ Linker > Miscellaneous
and add the following options (switches) to the Linker flags line:

-WI,-E
This is essential for a proper exception handling and for dynamic casting of objects.

~C/C++ Build
Build Variables
fg‘;‘;;’r::;mem ®Tool Settings Build Steps Build Artifact [@BinaryParsers @ Error Parsers
~ & GCC C++ Compiler Linker Flags | JWL,-E
Tool Chain Editor (2 Dialect
¥ C/C++ General (EPreprocessor Other options (-Xlinker [option]) & & & b2
Linux Tools Path #EIncludes
Project References Eoptimization
Run/Debug Settings & Debugging
* Task Repository #Ewarnings
WikiText EMiscellaneous
~ % GCC C Compiler
EDialect
= Preprocessor
#Eincludes
& Optimization
= Debugging other objects &
Ewarnings
& Miscellaneous
~ & GCC C++ Linker
= General
ELibraries

o
=

At runtime, the dynamic linker must know where it can find the pylon libraries. In pylon versions
prior to 5.0 this was handled by extending the environment variable LD_LIBRARY_PATH. This
works, but it is rather cumbersome and error prone.

From pylon 5 upwards, the rpath feature of the GNU linker is used to specify the runtime
location of pylon. You can find more details about rpath and runpath at:
https://en.wikipedia.org/wiki/Rpath

2. Inthe Other options (-Xlinker [option]) area, include the following values:
--enable-new-dtags

-rpath
${PYLON_ROOT}/lib64

if the preset PYLON_ROOT environment variable is used within the path.
If you are working with a 32-bit Linux system, use lib instead of lib64.

These settings declare the usage of DT_RUNPATH instead of DT_RPATH, allowing that
LD_LIBRARY_PATH optionally works as a fallback. In addition, the required path information is
added.

Building pylon Applications with Eclipse under Linux 11
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type filter text @ Settings . S
» Resource
Builders Configuration: | Debug [ Active] ~ | | Manage Configurations...

~ C/C++ Build
Build Variables
Environment
Logging
Settings =% GCC C++ Compiler Linker flags | Wl £
Tool Chain Editor 2 Dialect
¥ C/C++ General #Preprocessor Other options (-Xlinker [option]) & & &
Linux Tools Path Elncludes —enable-new-dtags
Project References @ Optimization -rpath
Run/Debug Settings 2 Debugging S{PYLON_ROOT}/lib64
* Task Repository &
~®ac
&0
2P | s{PYLON_ROOT}/lib64|
&
Eq
&0
=y
EN Cancel | OK
~®ac
@GEP
#ELibraries
EMiscellaneous

®Tool Settings | #Build Steps Build Artifact [ Binary Parsers @ Error Parsers

Other options (-Xlinker [option])

w

Save the settings and close the Properties dialog.

Right-click on the project in the Project Explorer and select Build Project via the context
menu.

If all settings have been made correctly, no errors will be reported, two additional folders will be
generated in the project (Binaries and Debug) and the console window will output the
compiler string as well as the build time as a sign of completion.

. workspace - C/C++ - Eclipse
i @v%vm;kj@vﬁﬁv@’v@v;ﬁ;vﬁv@;v@v;@@Q“v; ] - - ¥ = =

[Quickaccess || i | [@)

e = O | ¢ Grab.cpp & = B8 Boutli® @Mak ElTask = B
2% 2(3;* Note: Before getting started, Basler recommends reading the Programmer's Guide topic[] 28RS e % -

21 // Include files to use the PYLON API. pylon/Pylonincludes.h
22 #include <pylon/PylonIncludes.h>

u
SO 23 #ifdef PYLON_WIN BUILD Al pylon/PylonGuLh

-

: ‘ £ Pylon
» 4 Binaries #  include <pylon/PylonGUI.h>
¥ @i Includes 12 problems ¥ Tasks | & console & [ Properties i call Graph 0 6@ BH - #wB-me- o
P Esrc : o
» & Debug CDT Build Console [CameraApplication]

Building target: CameraApplication
Invoking: GCC C++ Linker

g++ -L/opt/pylon5/1ib64 -Wl,-E -Xlinker --enable-new-dtags -Xlinker -rpath -Xlinker /opt/pylon5/1ib64 -o "CameraApplication" ./src/Grab.o
Finished building target: CameraApplication

22:52:32 Build Finished (took 2s5.224ms)

% cameraApplication

The built project results in an executable file that can be run.

Building pylon Applications with Eclipse under Linux 12
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workspace - C/C++ - Eclipse

il 2 ®

HpR = O
2%

-

3 Binaries
» ailincludes

P EBsrc
} = Debug

TR v N EHE Y@ O TR A& S S v B i v G v v oo
[‘Quick Access | ! s @
[¢ Grab.cpp = 0 = outli & mMak ElTask = &
3@ Note: Before getting started, Basler recommends reading the Programmer's Guide topic|
. g g g g picl] SRR e %k o <
21 /7 I:cbude f.llles tg use {h: PY;ON API. u pylon/Pylonincludes.h
22 #include <pylon/PylonIncludes.h>
23 #ifdef PYLON WIN BUILD A pylon/pylonGuth
R include <pylon/PylonGUI.h> = Pylon
[# Problems ] Tasks & Console 22 | Properties i call Graph X% BRMEE® rB8-8~-=08

CameraApplication [C/C++ Application] fhome/support/workspace/CameraApplication/Debug/CameraApplication (8/13/16, 10:53 PM)
Gray value of first pixel: @

SizeX: 4608

Sizey: 3288
Gray value of first pixel: @

Press Enter to exit.

> cameraApplication @ =/

Building pylon Applications with Eclipse under Linux 13
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