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Conventions, Abbreviations and Acronyms

Conventions, Abbreviations and Acronyms

The following is a list of the typographical conventions used in this book:

Conventions
The conventions used in this manual are as follows:

Signals that are preceded by an "n", "/", or “#"character (e.g.: nRD, /RD, or #RD), or
that have a dash on top of the signal name (e.g.: RD) are designated as active low
signals. That is, their active state is when they are driven low, or are driving low.

A "0" indicates a logic zero or low-level signal, while a "1" represents a logic one or
high-level signal.

The hex-numbers given for addresses of I°C devices always represent the 7 MSB of the
address byte. The correct value of the LSB which depends on the desired command
(read (1), or write (0)) must be added to get the complete address byte. E.g. given
address in this manual 0x41 => complete address byte = 0x83 to read from the device
and 0x82 to write to the device.

Tables which describe jumper settings show the default position in bold, blue text.
Text in blue italic indicates a hyperlink within, or external to the document. Click these
links to quickly jump to the applicable URL, part, chapter, table, or figure.

Textin bold italic indicates an interaction by the user, which is defined on the screen.
Text in Consolas indicates an input by the user, without a premade text or button to
click on.

Text in italic indicates proper names of development tools and corresponding controls
(windows, tabs, commands etc.) used within the development tool, no interaction

takes place.
R AW EY QLI (ol8gls| shows the result of any user interaction (command,

program execution, etc.)
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At this icon you might leave the path of this Application Guide.

This is a warning. It helps you to avoid annoying problems.

You can find useful supplementary information about the topic.

At the beginning of each chapter you can find information about the time
required to read the following chapter.

You have successfully completed an important part of this Application
Guide.

You can find information to solve problems.
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Introduction

1 Introduction

In this QuickStart Instructions Manual you will find general information about the Phytec
phyFLEX-i.MX 6 Kit and instructions how to start up with the phyFLEX-i.MX 6. You will learn
how to...

= ... usethe prepared virtual machine hard disk image.

= ... connect to the target.

* ... handle with the Yocto Project and our Board Support Package to build your own images.
= ... work with Eclipse and Qt Creator .

= ... setup your own Linux host system.

This first section gives a short introduction on the Phytec phyFLEX-i.MX 6 Kit and its
QuickStart. Also, you will find general requirements and information to successfully pass the
QuickStart.

1.1 Rapid Development Kit Documentation

This Rapid Development Kit (RDK) includes the following electronic documentation on the
virtual machine's hard disk under /opt/PHYTEC_Tools/Documentation.

= The Phytec phyFLEX-i.MX 6 Hardware Manual
= Hardware schematics

= The Yocto Reference Manual

= The BSP Manual

= Image Processing Manuals

= These QuickStart Instructions

1.2 Professional Support Packages Available

If you have any questions concerning installation and setup, you are welcome to contact
our support department.

For more in-depth questions, we offer a variety of custom-tailored packages with different
support options (e-mail, phone, direct contact to the developer) and different reaction
times.

Please contact our sales team to discuss the appropriate support option if professional
support beyond installation and setup is important for you. For more information please
refer to the following sources:

http://www.phytec.de/support/ueberblick/
http://www.phytec.eu/europe/support/support-packages.html

support@phytec.de

More contact information can be found on page 2.

© PHYTEC Messtechnik GmbH 2016 L-781e_8 1
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1.3 Overview of these QuickStart Instructions

This QuickStart gives you an overview of the phyFLEX-i.MX 6. Its content ranges from the
first startup, to building your own kernel and filesystem, to the point of building your own
program with £clipseand Qt Creator. This QuickStart is structured as follows:

= The Getting Started section describes the basics such as configuring your host platform
and starting the phyFLEX-i.MX 6 platform.

= The Working with Eclipse explains how to modify an example application, create, build,
debug a new project, and copy programs to the phyFLEX-i.MX 6 using Eclipse with the
C/C++ CDT plugin.

= The Working with Qt Creator section explains how to modify an example application,
create, build, debug a new project, and copy programs to the phyFLEX-i.MX 6 using Qt
Creator.

= The Working with Yocto section explains how to add new packages to our Board Support
Package, build a new root filesystem and copy the root filesystem into the target’s Flash.

= The Setup your own Linux-Host-PC section explains how to setup your own Linux host PC if
you do not want to use our virtual machine hard disk image.

1.4 System Requirements

The following items will be needed to complete this QuickStart successfully:
= The Phytec phyFLEX-i.MX 6

= The Phytec Development Board with the included DB-9 serial cable, Ethernet crossover
cable and AC adapter supplying 12 VDC (min. 2 A)

= The Phytec virtual machine hard disk image ($0-525v10).
= An IBM-compatible host-PC (586 or higher) with 512 MB RAM (or more)

1.5 Software used in the Virtual Machine Hard Disk Image

1.5.1 Ubuntu

Ubuntu - which is used as operating system for our virtual machine - is a free and open
source operating system based on Debian Linux. Basically it is designed for desktop use.
Web statistics suggest that Ubuntu is one of the most popular operating systems in the
Linux desktop environment.

The Ubuntu release which we deliver is 14.04.3 and was released on 06. August 2015.
Ubuntu 14.04 code name "Trusty Tahr" is designated as a Long Term Support (LTS) release
and the first stable release was on 17. April 2014. LTS means that it will be supported and
updated for five years.

2 © PHYTEC Messtechnik GmbH 2016 L-781e_8
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Our Ubuntu version comes with Unity as desktop environment, dpkg as package
management system, the update method is based on APT (Advanced Packaging Tool) and
the user space uses GNU.

1.5.2 Eclipse

The Eclipse platform provides support for C/C++. Because the Eclipse platform is only a
framework for developer tools, it does not support (/C++ directly, instead it uses external
plug-ins. This QuickStart shows you how to make use of the COT plug-in.

The (DT is an open source project (licensed under the Common Public License)
implemented purely in Java as a set of plug-ins for the Eclipse SDK platform. These plug-ins
add a (/C++ perspective to the Eclipse Workbench that can now support (/(++ development
with a number of views and wizards, along with advanced editing and debugging support.

1.5.3 Qt Creator

Qt Creator is a cross-platform development environment for the Qt framework. Included are
a code editor and a Qt Designer to build graphical user interfaces (GUI). It uses the GNU
C/C++ compiler.

1.5.4 Yocto Project

The Yocto Project is an open source collaboration to create custom Linux-based systems for
embedded products regardless of the hardware architecture. We use the Yocto Project to
create the Board Support Package (BSP) for our hardware.

© PHYTEC Messtechnik GmbH 2016 L-781e_8 3
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Getting Started

2  Getting Started

2.1 Preparing and Starting the virtual machine

To ensure successful introduction to the development with the
phyFLEX-i.MX 6 we strongly recommend continuing with the prepared

virtual machine hard disk image.

Nonetheless, if you want to use your already existing environment we

explain how to modify your system to get the same experience as with our
virtual machine in section 0. Please be advised that use of your already

existing environment is on your own risk. We can not guarantee to
successfully support you with your own environment.

To follow this QuickStart you need our phyFLEX-1.MX 6 virtual machine hard disk image. The
hard disk image includes all software installations and configurations (e.g. pre-built Yocto
BSP, Eclipse, Qt Creator) necessary for a successful start-up of the phyFLEX-i.MX 6. The
compressed image (50-525v10.zip) on the USB flash drive delivered includes the virtual
machine disk file (.vmdk). This file is suitable for most virtualization software, and can be
mounted to an appropriate Linux machine (tested with VMware Player and VirtualBox).

1.  Pluginthe USB flash drive.

2. Unpack the compressed VM hard disk image from the USB flash drive to your hard
disk.

3. Follow the instructions of your virtualization software to create a new virtual
machine. However, pay regard to the following settings required to obtain a
correctly working virtual machine:

- choose Linux-Ubuntu 64-bit version as operating system

- usethe file SO-525v10.vmdk as hard disk

- an Ethernet adapter, as well as a serial interface, or the USB controller must be
available to connect to the phyFLEX-i.MX 6

adapter in the virtual machine which will be used for the peer to-peer

& In order to avoid any conflicts we recommend to have only the Ethernet
connection between your PC and the phyFLEX-i.MX 6.

© PHYTEC Messtechnik GmbH 2016 L-781e_8 5
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4.  Startthe virtual machine with our hard disk image.

You will see the modified Ubuntu desktop :

Ubuntu Desktop
=
4 A

Documentation

Microcom, k50 Quickstart-pdf
[ulieracdin geyUsad

BHYTEC ool

S3Hfor Targzt

Terminal

g

;—?
&
B

|
[

For further use of the virtual machine the pre-created login data is:
username: ,, phyvm* — password: , phytec”.

Now you are ready to connect your PC with the phyFLEX-i.MX 6.
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2.2 Starting the Hardware

In this section you will learn how to connect your host PC to the target. The connection will
be done using a cross-over Ethernet cable and a serial one-to-one cable. You will start
Linux from the Flash memory on the target and you will be able to log in with the serial
communication program Microcom as well as via a SSH session using a peer-to-peer
network connection.

m By default every input and output is transmitted over the serial
z " |connection.

= Connect the serial cable to the to RS-232 connector X51 (UARTO) on the target and the
first serial interface on your host.

Be sure to use the one-to-one serial cable included in this Rapid
Development Kit.

= Connect the cross-over Ethernet cable to the Ethernet connector X28 (ETHO) on the
target and to the appropriate network card of your host, which is passed on the virtual
machine.

Microcom

= (Click the Microcom_ttyS0 icon on your desktop, if you have connected the target to your
serial interface on your host. If you have connected the serial cable with an USB dongle
to your PC click the Microcom_ttyUSBO icon on your desktop.

= Connect the AC adapter to the power supply connector X12 (12 V) on your board.

After connecting the board to the power supply, the target starts booting. When the target
has finished loading the system, you should see a screen similar to the following:

© PHYTEC Messtechnik GmbH 2016 L-781e_8 7
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Microcom_ttyUSBO

Started Getty on ttyil.

Starting Serial Getty on ttymxc3...

Started Serial Getty on ttymxc3.

Reached target Login Prompts.

Started Network Mame Resolution.

Started Login Service.

Reached target Multi-User System.

Starting Update UTMP about System Runlevel Changes...
Started Update UTMP about System Runlevel Changes.

Yogurt (Phytec Example Distribution) iMX6-PD15.1.1 phyflex-imx6-2 ttymxc3
phyflex-imx6-2 login: I

= Enter root as the login name and press Enter.

= Asagood example (and helpful for understanding the next step) enter ifconfig.

You will get information about the configuration of the Ethernet interface on the
phyFLEX-i.MX 6.

T

Microcom_ttyUSBO

root@phyflex-imx6-2:~# ifconfig
cand Link encap:UNSPEC HWaddr 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00
-08

UP RUNNING NOARP MTU:16 Metric:1

RX packets:® errors:0 dropped:® overruns:0 frame:@

TX packets:0 errors:0 dropped:0 overruns:@ carrier:@

collisions:® txqueuelen:10

RX bytes:® (8.8 B) TX bytes:0 (0.8 B)

Interrupt:31

Link encap:Ethernet HWaddr 50:2D:F4:06:FE:80D

inet addr:192.168.3.11 Bcast:192.168.3.255 Mask:255.255.255.0
inet6 addr: fe8@::522d:f4ff:fed@6:fedd/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1580 Metric:1

RX packets:27 errors:0 dropped:@ overruns:8 frame:@

TX packets:27 errors:0 dropped:0 overruns:0 carrier:0
collisions:@ txqueuelen:1600

RX bytes:4884 (4.7 KiB) TX bytes:3524 (3.4 KiB)

Link encap:Local Loopback

inet addr:127.0.08.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:166 errors:0 dropped:0 overruns:8 frame:0
TX packets:166 errors:® dropped:0 overruns:@ carrier:@
collisions:® txqueuelen:@

RX bytes:12712 (12.4 KiB) TX bytes:12712 (12.4 KiB)

root@phyflex-imx6-2:~# I

© PHYTEC Messtechnik GmbH 2016 L-781e_8
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When the target is connected to the power supply, the bootloader barebox
is first loaded from the Flash memory. Next the bootloader is
uncompressing and booting the Linux kernel from the Flash. Then the
kernel will install the root filesystem, which is also located in the target's
Flash.

If you do not see any output in the Microcom window, check the serial
connection between the target and your host. If you have more than one
serial port try the others. By default Microcom uses /dev/ttyS0. If you want
to use another port you can click on the Microcom Icon at your desktop
with your right mouse button and select Properties. A window opens in
which you can change the properties of the Microcom icon. Click in the
@ Command field and search for "-p /dev/ttyS0". Change it for example to
/dev/ttyS1 and so on if you have more than one serial port. If you are
connecting the board via RS-232 to USB change it to /dev/ttyUSBO. The -p
parameter defines the port which Microcom will use.
If the Microcom window does not open, one reason could be a lock-file
which was created when Microcom was not correctly terminated. Delete
this file by opening a terminal and type: sudo rm /var/lock/LCK..*

In our next step we want to connect to the target via Ethernet, but first we must configure
the Etherned adapter in our virtual machine.

= Inthe Unity-panel (left side of your desktop) click the Dash Home icon.

= Enter System Settings in the search field (you will see the corresponding icon showing
up while typing the search string).

®
f@h 'O System Set

fii Applications

System Settings

= Open System Settings and click the Network icon.

© PHYTEC Messtechnik GmbH 2016 L-781e_8 9
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= Select the physical interface to which you have connected the Ethernet cable and click
Options.

= Select the IPv4 Settings tab and choose Manualin the Method drop down box.

' Editing Wired connection 1

Connection name: | Wired connection 1 |

General Ethernet B802.1x Security IPv4Settings @ IPv6 Settings

Method: | Manual v |
Addresses
Address MNetmask Gateway Add

152.168.3.10 255.255.255.0 192.168.3.10

|  Delete

DNS servers: |. i

search domains: || |
DHCP client 1D:
(| Require IPv4 addressing For this connection to complete

Routes...

Cancel Save...

= (Click Add and enter the IP address 192.168.3.10 , 255.255.255.0 as subnet mask and
192.168.3.10 as gateway.

= Finally click Save to save this connection settings and close the windows.

You are now ready to test the Ethernet network connection.
= (lick the SSH for Target icon on your desktop.

S
s
=

55H For Target

10 © PHYTEC Messtechnik GmbH 2016 L-781e_8
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A console window will open and you will see an authentication question.

» Type yes and press Enter.

If the connection is working you will see following output in the SSH connection:

izt of krown hosts,

Yogurt (Phytec Example Distribution) iMHE-PDNS.1.1 ¥k

root@phyf lex-im:G-21"4 [

If you do not see the user login, check the Ethernet connection between the
target and the host. If you have installed more than one network card on
your host, be sure to connect the cable to the network card which you have
== configured with the IP address 192.168.3.10.
@ If you do not see the login, you may not have set up the right IP address for
your host. Open the System Settings, click the Networkicon and check the
settings for the physical interface to which you have connected the Ethernet
cable.

phyFLEX-i.MX 6 from your host.

é You have successfully set up all configurations to access your

© PHYTEC Messtechnik GmbH 2016 L-781e_8 11
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3 Working with Eclipse

Now we start developing our own applications with the help of Eclipse.

3.1 Programming in the C/C++ Perspective

We are starting with the (/(++ workbench. Therefore you will import an existing Eclipse
project into your workspace. The imported example project will be compiled with the cross
compiler. After that, you will copy and execute the newly created program on the target.

3.1.1 Work with the Demo Project

= Click the Eclipse icon to start the application. You can find this icon on your desktop.

Eclipse

= Change the workspace directory to /opt/prj_workspace/Eclipse if necessary and confirm
with OK.

? Workspace Launcher

Select a workspace

Eclipse PlatForm stores your projects in a Folder called a workspace.
Choose a workspace folder to use For this session.

LT Sl opt/prj workspace/E v Browse...

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

Cancel | OK |

© PHYTEC Messtechnik GmbH 2016 L-781e_8 13
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Now you can see the Eclipse workbench

C/C++ - Eclipse Platform

File Edit Source Refactor Navigate Search Run Project Window Help
riv g v @y @ | 5+ Ov @ | & 9 | e [Eges]
v
f(bPrujectSé aQI‘_C++V =g DEEEEOS‘@“ = =H
=S = | Anoutline is not available.
s
. E_'. Pmblems--@ Tasks.E Console 2@ Ifi Propertiesn Fie = 0O

'.N_o cqns_olgs_lé_o display at this time.

First we willimport an existing project.
= Select File ™ Import from the menu bar.
= Select Existing Projects into Workspace and click Next.

Select \
-
Creake new projects from an archive file or directory. H

select animport source:

¥ (= General
G Archive File
3, File system
El Preferences
¥ = CfCH+

=l _ s —

@ < Back Next > |  Cancel Finish
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= Select Browse.

Import Projects _ _
select a directory to search For existing Eclipse projects. B‘
@® selectroot directory: m
() Select archive File: Browse
Projects:

|. Select All |
| DeselectAll |
| Refresh |

[] Copy projects into workspace
Working sets
["] Add project to working sets

Select

@ | < Back Next > | cancel | Finish

= Double-click the HelloWorld directory under /opt/prj_workspace/Eclipse/.

Creakte Folder

\# | | opt| prji_workspace | Eclipse | Helloworld |

Places Name a | Sjze
Qi search [l Debug
@ Recently Used

& ubuntu

B Desktop

L File system

U TosHIBA
1161 GBVolume
£ 199 MB Volume

Select root directory of the projects to import

Cancel

| Modified
05/29/2015

oK

= Click OK.

© PHYTEC Messtechnik GmbH 2016 L-781e_8
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= Select Finish to import the project.

Import Projects
select a directory to search for existing Eclipse projects. [ ]J_J
@® Selectroot directory: |/opt/prj_workspace/Eclipse/Helloworld Browse...

) select archive File:

Projects:
& Helloworld (fopt/prj_workspace/Eclipse/Helloworld) Select All
Deselect All
Refresh

[ | Copy projects into workspace

Working sets
[ | Add project to working sets
@ < Back Nexk Cancel [ Finish J

= Select Project ® Build Project from the menu bar.

The HelloWorld program will be compiled and the HelloWorld executable is built for the
target. Then the HelloWorld file is copied to the target using secure copy. After the file has
been copied to the target, the program is executed on the target using SSH.
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You will see the following content in the Console window:

C/C++ - Helloworld/Helloworld.c - Eclipse Platform

[y Project Explorer £

¥ £ HelloWorld
> ¥ Binaries
> &l Includes
* = Debug
> [ Helloworld.c

]

B v 85 v ‘éf v & v #@\ v Q@ v % v L% i -
= 0|/ [4 Helloworld.c S“HEEoxr\@m| T8
#include <stdio.h> B W s e % ¥

int main(void) U stdio.h

printf("Welcome to the World of PHYTEC!\n"); % ‘main(uoid): int

return 9;
}
[l Problems | ¥ Tasks | El Consele &2 . = Properties =g
CDT Build Console [Helloworld] 4 ole BEB MEYHy

arm-phytec-1linux-gnueabi-gcc -march=armv7-a -mthumb-interwork -mfloat-abi=hard -
mfpu=neon -mtune=cortex-a9 --sysroot=/opt/yogurt/iMX6-PD15.1.1/sysroots/cortexadhf-vfp-
neon-phytec-linux-gnueabi -08 -g3 -Wall -c -fmessage-length=8 -MMD -MP -
MF"HelloWorld.d" -MT"Helloworld.d" -o "Helloworld.o" "../HelloWorld.c"

Finished building: ../HellowWorld.c

Building target: HelloWorld

Invoking: GCC C Linker

arm-phytelc-linux-gnueabi-gce -march=armv7-a -mthumb-interwork -mfloat-abi=hard -
mfpu=neon -mtune=cortex-a9 --sysroot=/opt/yogurt/iMX6-PD15.1.1/sysroots/cortexadhf-vfp-
neon-phytec-linux-gnueabi -Wl,-01 -Wl,--hash-style=gnu -Wl,--as-needed -0

"HelloWorld" ./Helloworld.o

Finished building target: Helloworld

make --no-print-directory post-build

scp ./HelloWorld root@192.168.3.11:/home/root/. ;ssh root@l92.168.3.11 /home/root/
Helloworld

Welcome to the World of PHYTEC!

#¥+%¥ Build Finished #¥#*

If you do not get this result verify that you have the target connected to
your host, and that the network has been configured as explained in this
QuickStart.

You have successfully passed the first steps with the Eclipse IDE. You are
now able to import existing projects into the Eclipse workspace. You can
compile an existing project and execute the program on the target.
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3.1.2 Creating a New Project

In this section you will learn how to create a new project with Eclipse and how to configure
the project for use with the GNU C/(++ cross development toolchain.

= Open Eclipseifitis not already opened.
= Select File ™ New » Project from the menu bar.

A new dialog opens.
= Select € Project and click Next.

% New Proje*:l:

Select a wizard

p—>
Creake a new C projeckt |

Wizards:

W& JdVd FITUJELL TTUTIT EAISLITNTY AlL DUnurine
%2 Plug-in Project
* = General
¥ = CfC++
C++Project
Makefile Project with Existing Code
b= CVS

@ < Back Next > | Cancel | Finisl
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= Enter the project name myHelloWorld and click Next.

C Project —

Create C project of selected type

Project name: | myHelloworld| ]

B Use default location

Location Browse...
Project type: Toolchains:
¥ = Executable ~ Linux GCC

& Empty Project

® Hello World ANSI C Project
> = Shared Library
P (= Static Library

4 *

& show project types and toolchains only if they are supported on the p

@ . <Back | Next> || Cancel |

= (Click Finish.

Select Configurations —

Select platforms and configurations you wish to deploy on

Project type:  Executable
Toolchains: Linux GCC
Configurations:

& <% Debug
¥ &% Release

||

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.

N
@ [Lssesk]l o | (cancel (nshil
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You will see the C/(++ IDE with the myHelloWorld project.

= If the HelloWorld project is not expanded double-click the HelloWorld project which we
have worked with previously.

= Right-click on HelloWorld.c in the HelloWorld project.
= Select Copy.

¥ £ Helloworld
> 4 Binaries
* qi Includes

* = Debug
® [ Helloworld.c
New :
» == myHelloworld
Open
OpenWith b
Paste
Delete

= Select the myHelloWorld project.

= Right-click the myHelloWorld project.

= Select Paste.

= Double-click HelloWorld.c in the myHelloWorld project.

If Build Automatically from the Project menu is selected, the HelloWorld application will now
be compiled and created with the standard GCC C/(++ compiler suitable for your host
machine. You will find the executable file, which can only run on your host system, in the
workspace/myHelloWorld/Debug directory.

To compile your project for phyFLEX-i.MX 6 instead, you will have to use the GNU C/(++
cross compiler.

= Right-click the myHelloWorld project and choose Properties.

The Properties dialog appears.
= Select (/C++ Build » Settings.
= Select GCC C Compiler.
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= Enter ${CC} into the Command input field.

Properties For myHelloworld

& v - =

® Resource
Builders Configuration: | D¥syg [Active]
¥ C/C++ Build
Build Variables
Discovery Options ®Tool Settings | #Build Steps | Bu rtifact | @iBinary Parsers | @ Error Parsers
Environment
Logging
Settings
Tool Chain Editor
b C/C++ General
Project References

: | |Manage Configurations... |

$¥ GEC € Compiler
& Preprocessor
2 symbols
2 Includes
(2 Optimization
(£ Debugging
(# Warnings
& Miscellaneous
v & GCCCLinker
2 General
 Libraries
# Miscellaneous
(2 shared Library Settings
¥ B GCC Assembler
& General

All options: -00-g3-wall -c -Fmessage-length=0

Refactoring History
Run/Debug Settings

Expert settings:

Command :
] §_{COMMAND}_§{FLAGS_}_ §{0UTPUT__F_LAG_}_ §{_F)UTPUT__PREFIX}_§{_OUTP_

| Restore Defaults Apply

©)

Cancel | [ OK

= Select GCCC Linker.

= Enter ${CC} into the Command input field and add ${LDFLAGS} in the Command line
pattern after ${COMMAND}.

= Settind S ow v -
> Resource
Builders Configuration: | Dsyg [Active ] | |Manage Configurations... |
¥ C/C++ Build
Build Variables
Discovery Options ®Tool Settings | #Build Steps | “™sjld Artifact | & Binary Parsers | @ Error Parsers
Envir.onment ¥ % GCC C Compiler command™ | [${cc}
Logg.lng 2 Preprocessor All options: —_—
Settings & symbols
Tool Chain Editor & Includes
v s el (£ Optimization
Project References ¢ Debugging
Refactoring History ¢ warnings Expert settings: y
RisyBebug =ettings (2 Miscellaneous ﬁﬁ?p";st“edm_ [s{coMMAND} ${LDFLAGS} §{FLAGS} ${OUTPUT FLAG} ${OUTPUT PRI

2 General

= Libraries

& Miscellaneous

(2 shared Library Settings
¥ ¥ GCC Assembler

& General

| Restore Defaults | | Apply

Cancel [ 0K
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= Select GCCAssembler.
= Change the Command input field to ${AS} .

Properties for myHelloWorld

L]

> Resource
Builders
¥ C/C++ Build

Build Variables
Discovery Options
Environment
Logging

Settings

Tool Chain Editor

» C/C++ General
Project References
Refactoring History
Run/Debug Settings

@

= Click Apply.
= Select the Build Steps tab.

Configuration:

Settings

Debug [ Active]

: | | Manage Configurations...

®Tool Settings | #Build Steps

¥ & GCC C Compiler

2 Preprocessor
2 symbols

2 Includes

2 Optimization
 Debugging

(% Warnings

& Miscellaneous

¥ & GCCCLinker

2 General
2 Libraries
& Miscellaneous

(2 shared Library Settings

& General

P Build Artifa! @¥Binary Parsers | @ Error Parsers

Command:

All options:

Expert settings:

Command 2
] §_{COMMAN[?]_$__{_FLAGS} S_{_OUTPU'I;F_LAG}_ S_{_QUTPULEREFIX}_S_{__OUTP_

Restore Defaults | Apply

Cancel | OK J

22
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= Enter the following command in the Post-build steps Command input field:
scp ./myHelloWorld root@192.168.3.11:/home/root/. ,ssh
root@192.168.3.11 . /home/root/myHelloWorld

% Properties for myHelloworld

® Settings = -
> Resource
Builders Configuration: | Debug [Active ] - | | Manage Configurations...
¥ CfC++ Build
Build Varialjles
Discovery Options B Tool Settings | #Build Steps | PBuild Artifact | [Binary Parsers | @ Error Parsers
Environmerg Pre-build steps
Logging Command:
Settings
Tool Chain Bditor =
> C/C++Gener Description:
Project Referpnces
Refactoring History Post-build steps

Run/Debug Settings Command:

scp ./myHelloworld root@192.168.3.11:/home/root/. ;ssh root@192.168.3.11 /home/root/myHelloworld 9

LIESLTTRPLIOT.
Restore Defaults| | Apply
® Cancel OK

Be sure to enter the semicolon before the ssh command.
Ensure that the file myHelloWorld on the target will have execution rights,
because otherwise ssh will fail.

= Click Apply.

= Click OK.

= Select Project » Clean from the menu bar.
Clean will discard all build problems and built staw. The
projects will be rebuilt from scratch.

i@ Clean all projects Clean projects selected below

cancel | Ok |
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= Confirm with OK.
The project will be rebuilt.
= Select the Console tab.

If no errors occur while building the project, you will see the following output:

D C/C++ - Helloworld/Helloworld.c - Eclipse Platform

f‘jv @[’:ﬁvﬁﬁvﬁv@v Qv{‘:}v ﬁvo‘r%v\e\ B v”

- B G
[ Project Explorer &2 = 8| [g Helloworld.c & =HlEEo x>~ @m| =0

E& #include <stdio.h> RN e % 7

¥ 1=£ Helloworld int main(void) U stdio.h

» 4 Binari { in(void)

§“B|nanes printf("welcome to the World of PHYTEC!\n"); % ‘minbiotehEin

* &l Includes return ©;

» = Debug }

> [ Helloworld.c 7 .

: X (& AN =! i i
& myHelloworld . Fl Pro.t.)lems Tasks | B Console Properties .
> 4 Binaries CDT Build Console [myHelloworld] 08| EEEEB o BEry

* (= Debug arm-phytec-linux-gnueabi-gcc -march=armv7-a -mthumb-interwork -mfloat-abi=hard -

» [& Helloworld.c mfpu=neon -mtune=cortex-a9 --sysroot=/opt/yogurt/iMX6-PD15.1.1/sysroots/cortexadhf-vfp-
neon-phytec-linux-gnueabi -08 -g3 -Wall -c -fmessage-length=0 -MMD -MP -
MF"HelloWorld.d" -MT"Helloworld.d" -o "HellowWorld.o"™ "../HelloWorld.c"

Finished building: ../HelloWorld.c

Building target: myHelloWorld

Invoking: GCC C Linker

arm-phytec-linux-gnueabi-gcc -march=armv7-a -mthumb-interwork -mfloat-abi=hard -
mfpu=neon -mtune=cortex-a9 --sysroot=/opt/yogurt/iMX6-PD15.1.1/sysroots/cortexadhf-vfp-
neon-phytec-linux-gnueabi -Wl,-01 -Wl,--hash-style=gnu -Wl,--as-needed -0
"myHelloworld" ./HelloWorld.o

Finished building target: myHelloWorld

make --no-print-directory post-build

scp ./myHelloworld root@192.168.3.11:/home/root/. ;ssh root@192.168.3.11 /home/root/
myHelloworld

Welcome to the World of PHYTEC!

##¥¥ Build Finished #*#¥#%

g* == myHelloworld

You have successfully created your first own project with the Eclipse IDE.
You have configured the project to create an application for your target
platform.
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3.1.3 Modifying the Demo Application

Now we will extend the myHelloWorld application. The extended myHelloWorld application
will write an output to the first serial interface as well as to the standard output.

Open Eclipse if itis not opened yet.
Double-click HelloWorld.c in the myHelloWorld project.

Firstinclude the following two additional header files:
#include <unistd.h>
#include <fcntl.h>

Then add the function write_tty(), which writes n bytes to the first serial interface
(which, on the phyFLEX-i.MX 6, is connected to the system console /dev/console):
void write tty (char *buffer, int count)

{

int out,

out = open ("/dev/console", O RDWR),

write(out, buffer, count),

close(out),

}

Enter the following two lines in the main() function to declare the buffer and call the
write_tty() function:

char buf [] = { "Welcome to the World of PHYTEC! (serial)\n" },
write tty(buf, sizeof (buf) - 1),

In the next screenshot you can see the complete program.
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J  [¢ Helloworld.c 2 = B¢

= #include <unistd.h=
#include <fcntl.h>
#include =stdio.h>

/* write n bytes to the serial interface */
void write tty(char *buffer, int count)
{
int out; /* variable for file describtor #*/
out = open("/dev/console”, O RDWR); /* open interface ¥ f
write(out, buffer, count); /* write n bytes ¥/
close(out); /* close the serial interface ¥ f
}
int main(void)
{
char buf[] /* output variable */

= { "Welcome to the World of PHYTEC! (serial)wn" };

write tty(buf, sizeof(buf) - 1); /* write buffer to tty */
printf("Welcome to the World of PHYTEC!\n");
/¥ write to stdout *
return 0;
f’

[2i Problems | ¥ Tasks | B Console 2 . = Properties &4 7|5 F o G
= Save your program after changing the code.

The application will be compiled, built, copied to the target and executed.

Click the Microcom icon on the desktop.

Microcom

If you are not logged in, enter root and press Enter.

Type ./myHelloWorld to start the application.

You will see the following output:
Welcome to the World of PHYTEC! (serial)

Welcome to the World of PHYTEC!

Close Microcom.

When you start the application via an SSH session, you only see one output line. When you
execute the program with Microcom, you see two output lines.
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The first line is a direct output on the serial interface. You can not see this
line in an SSH session, because you are connected over a TCP/IP
connection to the target. With Microcom, however, you have direct access
to the serial interface, so you can also see the line that is written to the
serial console.

In this section you have changed an existing application. You also learned
how to access the serial interface. First you called the function open() on
the device /dev/console. The return value of this function was a file
descriptor. With the file descriptor you called the function write() to send
n bytes to the device /dev/console. After that, the file descriptor was
closed with the function close().

This procedure is quite typical for Linux, because Linux treats everything as
a file.

3.1.4 Starting a Program out of Eclipse on the Target

In the following you will find another method to start an application out of Eclipse.

After compiling a project in Eclipse, the program is copied to the target and directly
executed. A program can also be executed on the target without compiling a project. In the
following section you will learn how to start a program on the target as an external tool.

= Select Run » External Tools ™ External Tools Configurations from the menu bar.

() External Tools Configurations

Create, manage, and run configurations @
Runa program : —=‘r.I‘
B F & v Configure launch settings from this dialog:

peli - Press the "New' button to create a configuration of the selected type.
= - Press the 'Duplicate’ button to copy the selected configuration.
& Ant Build % i . . )
@ API Use Report - Press the 'Delete’ button to remove the selected configuration.
&"v;Qj:;n.-;'v_::;';-';"g ' 3% - Press the 'Filter’ button to configure filtering options.

- Edit or view an existing configuration by selecting it.

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

Filter matched 3 of 3 items

@ Close
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= Double-Click Program a new program configuration will be opened.

= Inthe Name input field, enter: myHelloWorld Target.
Q-

External Tools Configurations

Create, manage, and run configurations
Please specify the location of the external toolfou would like b configure.

0B % | B8 3~ Iiame: myHelloworld Target
@ [Elmain 5" Refresh| s Build | B8 Environmen£§ =| gommoh-:
# Ant Build Hooation:
@ APl Use Report “
¥ & Program : |Browse Workspace... | | Browse File System... | | Variables...
@ New_configuration
Working Directory:
|Browse Workspace... | | Browse File System... | | Variables...
Arguments:

| Variables...

Note: Enclose an argument containing spaces using double-quotes (").

Apply ||  Revert

Filter matched 4 of 4 item
Close

@

= Enter /usr/bin/sshin the Location input field.
* Enter root@192.168.3.11 ./myHelloWorld into the Arguments field.
Create, manage, and run configurations G .
r=‘.lj

Runa program
0B X B Ier Name: | myHelloworld Target
@ = Mai.ri Gl Refresh-: o) Build"f m Environmenig =| gommoh_:
# AntBuild Hocation: —
@ AP| Use Report Jusr/bin/ssh
v & Program : | Browse Workspace... | | Browse File System... | | Variables...
. New_configuration
Working Directory:
lBrov:LeWorkspace...l | Browse File System... | | Variables...
A 4
Arguments:
rook@192.168.3.11 ./myHelloworld
| WVariables...

Note: Enclose an argument containing spaces using double-quotes (").

Filter matched 4 of 4 item I Apply J L RANEFE
@ Close [ | Run
© PHYTEC Messtechnik GmbH 2016 L-781e_8

28


mailto:root@192.168.3.11

Working with Eclipse

= Select Apply.
= Select Run.

Now the program is executed on the target and you will see the output
Welcome to the World of PHYTEC! (serial
in the Microcom window.

If you want to execute the program the next time, you can use the Run External Programs
button from the menu bar.

Qv

You have successfully created your own Eclipse project and you learned
how to execute a program on the target.

3.2 Debugging an Example Project

In this chapter you will learn using the GNU debugger GDB on the host for remote debug-
ging in conjunction with the GDB server on the target. GDB is the symbolic debugger of the
GNU project and is arguably the most important debugging tool for any Linux system.

First you will start the GDB server on the target. Then you will configure the Eclipse
platform and start the GNU debugger out of Eclipse using the Debug view.

The CDT extends the standard Eclipse Debug view with functions for debugging (/(++ code.
The Debug view allows you to manage the debugging and running of a program in the
workbench. Using the Debug view you will be able to set breakpoints/watchpoints in the
code and trace variables and registers. The Debug view displays the stack frame for the
threads of each target you are debugging. Each thread in your program appears as a node
in the tree, and the Debug view displays the process for each target you are running.

The GDB client is running on the host and is used to control the GDB server on the target,
which in turn controls the application running on the target. GDB client and GDB server can
communicate over a TCP/IP network connection as well as via a serial interface. In this
QuickStart we will only describe debugging via TCP/IP.
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3.2.1 Starting the GDB Server on the Target

In this passage you will learn how to start the GDB server on the target. The GDB server will
be used to start and control the myHelloWorld program.

To debug a program with GDB, the program needs extended debugging symbols. These
have already been added while building the program.

= Open Microcom.

Microcom

= Type root and press Enter.

= Start the GDB server:
gdbserver 192.168.3.11:10000 myHelloWorld

You have started the GDB server on the target. The GDB server is now waiting for
connections on TCP port 10000.

3.2.2 Configuring and Starting the Debugger in Eclipse

In this passage you will learn how to configure your project settings to use Eclipse with the
GNU debugger. After the configuration of your project settings, the GNU debugger will start
and connect to the GDB server on the target.

= Start Eclipse if the application is not started yet.

= Right-click on the myHelloWorld project in the Navigator window.

= Select Debug As ™ Debug Configurations.

A dialog to create, manage and run applications appears.
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= Select myHelloWorld under C/(++ Application (to expand it double click on it).

Create, manage, and run configurations

4

00 & E | Name: myHelloworld Debug

Ee, S =
||| [E mMain . = Ar ument§ ] Environmenfj % Debu er-_ B Sour(é: W Refresﬁ =] gommon-_ |
| : g | gger| 3 I =25, L1
v [£] ¢/c++ Application c/C++ Application:

[c] myHelloworld Debug ||| | Debug/myHelloworld

[E] ¢/C++ Attach to Applical ; -
Variables... || SearchProject... | Browse...

[E] ¢/C++ Postmortem Debi {
[€] ¢/c++ Remote Applicati| | | Eroject:
& Eclipse Application |myHelloworld || Browse.. |
Java Applet Build (if required) before launching
Java Application . ) .
Ju Junit Build configuration:

- i i [ select configuration using 'C/C++ Application’

v JUnit Plug-in Test g g PP
® LaunchGroup 7 Enable auto build () Disable auto build
% 05Gi Framework
B, Remote Jiva Applicatio| @® Use workspace settings Configure Workspace Settings...

B Connect process input & output to a terminal.
p p p
— Using Standard Create Process Launcher -Select other... Apply Revert
| Filter matched 13 of 13 items|
@ Close [ Debug |

= Make sure that the Standard Create Process Launcher is used (as shown in the bottom of

the window, left from the Apply button). Otherwise click Select other... and select the
above named launcher.

= Select the Debugger tab.

Debug Configurations

Create, manage, and run configurations

B X B 3~ Name: |myHelloworld Debug
@ [ El main ;“(Xl= Arguments ﬁ Environment | %% Debuggef By Sourcé; 5 Refresﬁ; i
v [E] ¢/c++ Application | Debugger%gdbsewer =)
[€] myHelloworld Debug
[E] ¢/C++ Attach to Applica| | [ Stop onstartup at: |main | Advanced...
[E] ¢/C++ Postmortem Debj: Debitaropbion
[E] ¢/C++ Remote Applicati| - — .
@ Eclipse Application Main | Shared Libraries | Connection

Java Applet

GDB debugger: |gdb || Browse.. |
[31 Java Application =
Ju JUnit GDB command file: |.gdbinit || Browse.. |
Jt Junit Plug-in Test (warning: Some commands in this file may interfere with the startup operation of
# Launch Group the debugger, For example "run".)
% osGi Framework GDBcommandset: | Standard 3
i, Remote Java Applicatio =
| Protocol: |mi 2|
[ | Verbose console mode 1]
|l using Standard Create Process Launcher - Sl Appl Revert
| Filter matched 13 of 13 items| : 2Ry I
@ Close ||  Debug
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= Select gdbserver Debugger from the Debugger drop-down box.

Debug Confiyurations

Create, manage, and Ngn configurations

DEX BB~

NamNmyHelloWorld Debug |
\ g

v [&] ¢/C++ Application
[c] myHelloworld Debu

[€] €/C++ Attach to Applil
[&] ¢/C++ Postmortem D¢
[l C/C++ RemuteApplic.zI
& Eclipse Application
B4 Java Applet
71 Java Application
Ju JUnit
Jt Junit Plug-in Test
= Launch Group
# 05Gi Framework
Z, Remote Java Applicat

Filter matched 13 of 13 ites

| El Main [\g Arguments |B§ Environment |$¥ Debugger . %~ Source| " Refresh| ™ 1

Debugger: | gdbserver |

Debugger Options
Main | Shared Libraries | Connection
GDB debugger: |arm-phytec-linux-gnueabi-gdb | Browse...

GDB command filgf! | || Browse...

(Warning: SomeZommands in this file may interfere with the startup operation
of the debugggf, for example "run".)

GDBcommaghd set: | Standard =

Protocol: [mi_ 2|

| Verbfose console mode

Using
otheg..

& Stop onstartup at: |main || Advanced...

| 11efl Eull Fila mskbh ks rak beaslnaink

andard Create Process Launcher - Select | Apply I Y

@

. Close | @

= Enter arm-phytec-1linux-gnueabi-gdb in the GDB Debugger field
= Keep the GDB command file field empty.
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= Select the Connection tab and select TCPin the drop-down box.

Debug Configurations

Create, manage, and run configurations

OB %X B8 Name: |myHelloworlg Debug

@ | E Main :ixl=Argume ts ﬁ Environment | %% Dehuggef E Sourcé; Ch Refresﬁ; =

¥ [t] ¢/C++ Application Debugger: | gdbsefver =
=] myHelloworld Debug
[E] c/c++ Attach to Applica| Stop onstarkgp at: | main | Advanced...

[€] ¢/C++ Postmortem Deb| Bebtoger Opbiafe
[E] ¢/C++ Remote Applicati|
& Eclipse Application

F3 Java Applet

Main | SharedjLibraries | Connection

Type:| [TCP 2|

3 Java Application :

Ju JUnit Host name or /P addres¢ |192.168.3.11| I

Ji JUnit Plug-in Test Port numbgf: 10000

¥ Launch Group

% 05Gi Framework

iZ, Remote Java Applicatio N

Blbar kel AT aF 13 item.s” sing Standard Create Process Launcher - Select other... | Apply | | Revert

@ Close [ I Debug |

» Enter192.168.3.11 (the target's IP address) in the Host name input field.
The host's GDB will connect to this IP address to communicate with the target's GDB server.

= Click Apply.
= (Click Debug.

A new dialog appears.

= «Select Yes to switch to the Debug perspective.

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.

Do you want to open this perspective now? %

Remember my decision

No  Yes |
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The debug perspective opens and the debugger stops automatically at the first line. The
host's GDB is now connected to the GDB server on the target.

0 Debug - myHelloworld/HelloWorld.c - Eclipse Platform

il B (%0 v~ | v @ e i B = 5 v & | % Debug| E "
A =HE T

%5 Debug 2 i ¥ T O|/&-variables %2 - S Breakpoints| ¥ Registers | =i Modules =8

v [&] myHelloworld Debug [c/C++ Application] 5 B | & 4 g

v 5 % .

f@ii:sen:rj{zgghs 1{;).26;M};Sus-p::-dted} = it
I rea uspended: Breakpoint hit. T
L .[ 1 (susp p ) b (@ buf | Ox7efffc8c
= 1 main() Helloworld.c:17 0x00008504 '
o5 arm-poky-linux-gnueabi-gdb (2/19/15 10:56 AM)
pi /home/ubuntu/workspace/myHelloworld/Debug/myHelloworld (2,

[¢ Helloworld.c 52 = O || 5= outline 52 |
int out; /* variable for file describtor */ =L - I
out = open("/dev/console", O RDWR); /* open interface */ U unistd.h
write(out, buffer, count); /* write n bytes v 5 Fentlh
close(out); /* close the serial interface */ :

} U stdio.h
e write_tty(char*, int) : void
int main(void) e main(void) : int
char buf[] /* output variable =
= { "Welcome to the World of PHYTEC! (serial)\n" };
write tty(buf, sizeof(buf) - 1); /* write buffer to tty */
printf(“wWelcome to the World of PHYTEC!\n");
/* write to stdout X/
return ©;
El console &2 . ¥ Tasks [Zl Problems| & Executables| @ Memory & M| E|® =B~y =0

myHelloworld Debug [C/c++App_li(a_tion_j,_!home,!l_Jbuntu{\gvor_I_(space_,!l;ny_He_ll_oworld/Debu_g{mgHe_ll_oWorld (2/19/1510:56 AM)

me

You have configured your project for remote debugging. You have started the GNU
debugger in Eclipse and connected the host's GDB with the target's GDB server. You can

now start to debug the project.
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3.2.3 Setting a Breakpoint

Now you will set a breakpoint in your program. The breakpoint will be set on the last line of
the function main(). If you resume the application, the debugger will stop at this line.

= Select the last line in main().

= Right-click into the small grey border on the left-hand side and select
Toggle Breakpoint to set a new breakpoint.

pi /homejubuntu/workspace/myHelloworld/De

= Bl B e Nl P ) Fmge~ v o & T L b |

Add Bookmark...

Add Task...

Show Quick Diff Shift+Ctrl+Q

Show Annotation
Show Line Numbers
Folding

Preferences...

El Console 2 . ¥ Tasks|[2! Problems| {3 Executz

© PHYTEC Messtechnik GmbH 2016 L-781e_8 35



phyFLEX®-i.MX 6 [PFL-A-02-xxx]

3.2.4 Stepping through and Watching Variable Contents

In this part you will step through the example project with the debugger. You will also
learn how to check the content of a variable.

= Expand bufin the Variables window.

i Registers | =k Modules | ®s Breakpoints |¢9= Variables &3 =8
HE & &

Name Value
—| (= puf Oxbedd3ca7

9= buf[0] ‘@

4= buf1] 4

9= buf[2] Tt

4= buf[3] -35

9= buf[4] -66

4= buff5] -16

9= buf[6] -124

4= buf7] 0

9= buf[8] 0

9= buf[9] 0

e9= buf[10] 0

9= buf[11] 0 ¥

= Click the Step Over button in the Debug window to step to the next line. You will see the
content of the buf variable in the Variables window.

am
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= (Click on the variable buf.

M‘:- Breakpw Y Regist} ) Mudule} =g
+f & s O

Name Value =

= buf[0] W'

9= buf[1] ‘e

= buf[2] I

9= buf[3] c' -1

9= buf[4] o'

9= buf[5] 'm'

0= buf[&] 'e'

)= buf[7] "

)= buf[8] 't

0= buf[g] o'

)= buf[10] '

&= buf[11] "t

= buf[12] "

- buf[13] 'e' -
T D
"Welcome to the World of PHYTEC! (serial)yn" j
T D

= Then click the button Step into to enter the function write_tty().

L

= The debugger stops in write_tty().

You will see the following variable window:

9 Breakpoints M Registersw =i Mudules] = 8
={>E '{1’ gd-‘ [ >
+ W puffer | Oxbef9eca?
64! count 48
69= out 0
a 2 T N .
b i
| v
a( i ) -
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= Click on the variable buffer.

You will probably see a different address on the buffer pointer. Remember which address is
shown in your case, you will need this address later.

3.2.5 Stepping through and Changing Variable Contents

In this section you will change the value of a variable. At the end of this part you will see
the effect of this change.

= Select the count variable in the Variables window.
= Right-click on count and select Change Value.
= Change the value of count to 7 and click OK.

Enter a new value for count:

7

.f?j Cancel OK

= Open Microcom if the application is not already opened.

Go back to Eclipse.
Click the Step Over button twice.

i

Switch to Microcom.

root@phyflex-imx6-2:~# gdbserver 192.168.3.11:10600 myHelloWorld
Process myHelloWorld created; pid = 827
Listening on port 10000

Welcome to the World of PHYTEC! (serial)
Remote debugging from host 192.168.3.18
Helcumel

Because we changed the count variable to 7 only the first seven characters (Welcome) are
displayed in the Microcom console.
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3.2.6 Using the Memory Monitor

In the last section of this chapter you will use the memory monitor to control the content
at a memory address.

= Select the Memory tab in the frame where you can find the Console.

= Click + Add Memory Monitor.

= Enter the address of the buffer and click OK. Remember that the variable's address
might be different on your system.

Enter address or expression to monitor:

| Oxbef9ecd7

@ | cancel || oK

= Change the size of the window.

Bl Console ¢ Tasks [Z Problems {3 Executables [ Memory i3 O et et Blgs fgy © © O
Monitors 4 % 9 |Oxbef9ecd?:OXBEF9EC47 <Hex> 3% - < New Renderings...
Address Ba-3 4 -7 8 - B Co-oF

¥ 0xbef9ec4?
BEF9EC40 54AC0140 8CD70257  656C636F i 6D652874

BEFSEC5@ 6F207468 | 6520576F: 726C6420: 6F662074
BEFSECEE 68652076 | 68794341 52442D4D; 212082873
BEFSECT® 65726961 | 6C290A00; OoPOEOEE : 8S8ECFIBE
BEFSECEE DBAFG346 | 9C840000; 00301440 : D4EDFIBE
BEFSECS@ 0le0eeee | 90840000 FOB40000: 00OEOOOO
BEFSECA® 8C8300060 ;| 0OOOGEEO; OOOOEOOO : 0OOBOOOO
BEFSECE® 08500240 | 00OOEEEO: B8BECFIBE: 90AFO340 v

= (Click Add Rendering.

El Console | ¥ Tasks | [2{ Problems | §

Monitors @ﬁ % 0xb

Adc
BE
Bl
Bl

w# (Oxbef9ecd7
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= Select ASCII and click Add Rendering(s).

El Console | ¥ Tasks |[E! Problems | (3 Executables (1 Memory &2 et laf R Bgy T T O

Monitors 4 3% % |Oxbef9eca7 <Hex> =+ New Renderings...
Memory Monitor: Oxbef9ec47 : 0xBEF9EC4T

Select rendering(s) to create:

Hex | Add Rendering(s) |

AS@I
Signed Integer

Unsigned Integer

¥ 0Oxbef9eca?y

Hex Integer

You can see the contents of the variable buffer at address Oxbef9ec47 (or at the specific
address used on your system).

Bl Console | ¥ Tasks |[£{ Problems | 3 Executables [@ Memory 3 et et (s By ¥ — O
Monitors + % % 0xbef9ec47 <Hex> 0xbef9ec47 : 0XBEF9EC4T <AS 2 - == New Renderings...
Address @ - 3 4 -7 g -B Co- F
% Oxbef9ecd47
BEFSEC48 T-[j@ Ex[3Ew elco me t
BEF9EC58; o th e Wo rid of t
BEFIEC68; he p hyCA RD-M I (s
BEF9ECTO eria U ShE

81
BEF9ECB0. O [Z@ I ER B Frefze 0ivd

BEF9EC98 6.EE NE
BEF9ECA®, Ef[E3IEE

= Now click the Resume button from the menu bar.

0l

The debugger stops at the breakpointin the last line of main().
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[€ Helloworld.c 2 = 0O
out = open("/dev/console”, O RDWR); /* open interface *f
write({out, buffer, count); /# write n bytes *f
close(out); /* close the serial interface *f
}

- int main(void)

char buf[] /* output variable */
= { "Welcome to the World of PHYTEC! (serial)\n" };

write tty(buf, sizeof(buf) - 1); J* write buffer to tty */
printf("Welcome to the World of PHYTEC!\n"};

J*¥ write to stdout *f
return ©;

}

= Click the Resume button to end the application.

0l

You have successfully passed the debugging chapter. You are now able to
configure and use Eclipse for remote debugging. You can step through a
project, watch and change the content of variables, and you can use the
memory monitor to view the content at a memory address.
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4  Working with Qt Creator

In this section we learn how to work with Qt Creator. The Qt framework provides tools to
develop graphical user interfaces. With the help of an example project we show how to
compile your own Qt-based programs and automatically transfer them to the target.

Qt provided by Digia is very commonly used for embedded systems and it is
_ supported by this BSP. Please visit http://www.qt.io in order to get all the
m documentation that is available about this powerful cross-platform GUI
& |toolkit.

Some demos that show the capabilities of Qt version 5.3.2 are included in
the BSP.

-

4.1 Stop the Running Qt Demo on the Target
A Qt demo application starts automatically by default after the target has booted

completely. Before we start compiling and running our example project out of Qt Creator we
must first close this Qt application.

= QOpen a serial connection with Microcom.

Microcom

= After the targetis booted login with root and enter the following command to stop the
Qt application:
systemctl stop gt5demo

After the Qt demo is stopped with the command above we can start to use Qt Creator.

command:
- systemctl disable qgt5demo

E ’ If you want to remove the gt5demo from the autostart enter the following
> (1) =
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4.2 Importing the Demo Application

We start with opening the Qt Creator in a terminal, because otherwise the correct
environment of the toolchain is not set.

= QOpen aterminal.

Terminal

= Enter the following command in the terminal to start Qt Creator
/usr/bin/qtcreator.sh &

The user interface of Qt Creator appears:

=

Analyze

®

Help

Qt Creator

o0

l Examples ]

l Tutorials J

New to Qt?

Learn how to develop your
own applications and explore
Qt Creator.

l Get Started Now

- Online Community

N\ Blogs

@ UserGuide

@ New Project ‘ i] Open Project
Sessions Recent Projects

B default (last session)

| I £~ Type to locate (CEr

n IssuesSearch Applil:a... H Compil... QML/JS...E General..._

= Now we import the example project by clicking Open Project.

4t
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This opens a dialog in which the path to /opt/prj_workspace/Qt is set automatically.

Open File

\#| 8| opt| prji_workspace | Qt|

Places ~ | Name « | Size Modified |-
@, search :ibuild . .Friday .
& ubuntu
B Desktop
£ File system
U TosHiBA
£ 1256BVvo...
£ speicher
£ 5268 vol...
I Documents
[@ Music
[im] Pictures
@ Videns >
All Projects =

Cancel [C'P?J

» Double-click the HelloWidget folder.
= Select HelloWidget.pro and click Open.

The HelloWidget project is now imported into your Qt Creator workspace.

Hellowidget - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Projects { <no document>
Qt v i@ Hellowidget
4 |m Hellowidget.pro
Welcome » |lﬁ1 Headers
» @ Sources
ot 4 u,ﬂ Forms
* i@ Resources
» [ Other Files

N

Projects

]

Analyze

Help

| Open Documents

Release

n IssuesE Search Resu...ﬁ Application n Compile Ou... QML/JS Con..._
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4.3 Work with the Demo Application
Our example project is a simple Qt Widget Application. First we take a look at the user
interface of our example:

= Expand the folder Forms under the project sidebar on the left side and double-click
mainwindow.ui.

Projects
Qt T Hellowidget
i Hellowidget.pro
Welcome » [ Headers
b ligd Sources
v & Forms
% mainwindow.ui
* i@ Resources
» |[[§ Other Files

Qt Creator opens the design mode and you can see the design of our project, which has a
menu bar with an exit action under the menu item miniQT, one label and three buttons
including one with the Phytec logo inside.

File Edit Build Debug Analyze Tools Window Help

) Filter S ECET = Object Class -
M ype Here e > 5
w4 Layouts | S YEE 220 % Maér;Wlndow QMai.
= vertical Layout : : v B centralwidget 7] Q
= : o Click the buttons to show or hide the PHYTEC logo btn_Logo =] QP
=3 |][|] Horizontal Layout btn_hideLogo = QP
d B Grid Layout btn_showLogo @ QP
y # Form Layout IEIRGES SaL
. 54 . ¥ menuBar QMen
e Spacers 4 Show Logo Hide Logo ! ¥ menuMinimalQt QMen
B Horizontal Spacer | | actionExit QActi
E Vertical Spacer ‘ | ‘ |
v Buttons
Push Button
@ Tool Button E [H] m D EE
- Radio Butten ‘
3 @ check Box . . -
Q Command Link Button 7]
Button Box - "
Item Views (Model-Based) Filer
List View MainWindow : QMainWindow
%8 Tree view |EIOPRILY |Value
&5 Table View P
i i objectName Mainwind
[[1] column View
* Item Widgets (Item-Based) shabled =
L‘Stw"_ngt ¥ geometry [(0, 0), 550 -
B Tree Widget X 0
@ Table widget Name Used Text Shorteut Checkable ToolTip L J
Contai T = = : i
onlziners actionExit & Exit ] Exit Width ZEL
- Group Box Height 300
scroll Area » sizePolicy [Preferred,
ﬁ Tool Box P minimumSize 0x0
B Tab widget > maximumsSize 16777215 %
a ked wid > sizelncrement 0x0
Stacked Widget > baseSize 0xo
[ Frame ! ¥ palette Inherited
[ widget | Action Editor | Signals & Slots Editor S — T

Bl O~ Type to locate (Ctr, n Issues Search Results H Application Qutput Compile Output QML/S Conso_
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= Right-click the “Hide Logo” button and select Go to slot ... from the context menu.

12 LULLUTIS LW SIUW W THUE LIS rninm e lU':IU DL”_LUgU
btn_hideLogc
btn_showlLog
Ihl InFn

Change text...

w Logo » Hide Logc¢ ]

Change objectName...
| | Morph into ,

Change toolTip...
Change whatsThis...

| @MWE | Change stylesheet...

Size Constraints v

Promote to ...

[ Send to Back i

1
& Bring to Front —

¢ Cut ctrl+x

F=1 ramar el

A window opens allowing you to select a signal.
= Select clicked() and click OK.

i Go ko slot

Select signal

clicked() QAbstractButton

-~
clicked(bool) QAbstractButton ‘ : |
pressed() QAbstractButton
released() QAbstractButton |
tonaled(bool) OAbstractButton =

Cancel || OK |
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Now Qt Creator jumps into the mainwindow.cpp where you can find the definition of the
function on_btn_hidelLogo_clicked(). You see that clicking this button changes the status
of the btn_Logo button from visible to hidden.

mainwindow.cpp - Hellowidget - Qt Creator
File Edit Build Debug Analyze Tools Window Help

-l

Projects S E @B X ¢ % mainwindow.cpp +| 7 Mainwindow:on btn hideLogo clicked():v... + # Line:31,Col:5

Qt v [@ Hellowidget #include "mainwindow.h"

| Hellowidget.pro #include "ui_mainwindow.h”
Welcome » [ Headers #include <0QDebug>

B %

v lie %OUTCES MainWindow: :MainWindow(QWidget *parent) :
|es] main.cpp OMainwindow(parent),
&5 mainwindow.cpp " uil{new Ui::MainWindow)

v [ Forms t

U mainwindow.ui ui->setupli(this);

» i@ Resources
» @ other Files ¥ ?ainmndow: i~MainWindow()

delete uij;

Projects

]
Analyze

Help | // gDebug{) << "Visible from " << ui->btn_Logo->isVisible();
ui-=btn Logo->setVisible{true);
| // qDebug() << "to " << ui->btn_Logo->isvisible();
1

void MainwWindow::on_actionExit_triggered()

MainWindow::close();

¥ vold MainWindow::en_btn_showLego_clicked()
{

¥ void MainWindow::on_btn_hidelLogo_clicked()

{
31 bi->btn_Logo->setvisible(false);
1

|
| Open Documents
| mainwindow.cpp
mainwindow.ui

Release

Issues Search Results E Application Qutput Compile Qutput QML/JS Console _

Next we build and run the example.
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4.4 Compile and Run the Demo Application on the Target

Now we want to compile and run the demo application on the phyFLEX-i.MX 6.

To carry out the steps described in this section you need either an RDK with display and
touchscreen, or an appropriate HDMI/DVI monitor and a USB wired mouse.

Please read the following note carefully if you do not have a RDK with display and
touchscreen:

In order to follow this example with a monitor and an USB wired mouse,
carry out the following preparations:

= Connect an appropriate monitor to HDMI/DVI port X40 of the
phyFLEX-i.MX6 Carrier Board using a DVI cable.

= Also connect an USB wired mouse to USB port X69 (USB_DNO) on the CB.

= To set the correct kernel arguments reset your target and press a key to

m bootinto the barebox.
R = Open /env/config with the command edit /env/config and insert the
following new line at the end:

global.linux.bootargs.base="$global.linux.bootargs.base
video=HDMI-A-1:1024x768-24"

This sets the HDMI interface to 1024 x 768 pixel and 24 bpp.

= Save the changes with CTRL+D and execute the command saveenv.
= Now you can proceed with the rest of this section.

The correct Qt settings are already preset in the virtual machine, so the project can be build
directly.

If you want to check the settings click Tools » Options... in the menu bar. A
new dialog appears. Click Build & Run if it is not already selected. Now, you
can select different tabs to see the settings for the workspace, compiler,
debugger, Qt version and a lot other options.

described before do not forget to stop all actually running Qt applications
on the target.

Tk
a Be sure that the target is connected via Ethernet and is powered on. As

With only one click the project will be built, deployed to the target and executed.
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= Click the green filled triangle near the bottom of the gray bar on the left.

After the target is successfully deployed onto the target the Application Output frame is
shown in the frame under the mainwindow.cpp source code where you can see the prompt
from the phyFLEX-i.MX 6.

Application Qutput

IRV H

Yogurt (Phytec Example Distribution) iMX6-PD15.1.1 %h

-

Issues search Res... IENE IS B compile O... QML/JS Cn..._

On the connected display you will see the HelloWidget application. Click the big button with
the Phytec logo to enable and disable the Welcome label.
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= To see the different build steps click Compile output which can be found in the bottom
menu bar.

Compile Qutput o e e T
arm-phytec-linux-gnueabi-g++ -march=armv7-a -mthumb-inflerwork -mfloat-abi=hard -mfpu=neon -
mtune=cortex-a9 --sysroot=/opt/yogurt/iMX6-PD15.1.1/sysrpots/cortexa9hf-vfp-neon-phytec-linux-gnueabi -c
-pipe -02 -pipe -g -feliminate-unused-debug-types -02 -PLIMUX=1 -DEGL API FB=1 -Wall -W -D REENTRANT -
fPIE -DQT NO DEBUG -DQT WIDGETS LIB -DQT GUI LIB -DQT CORE LIB -I../../../../yogurt/iMX6-PD15.1.1/
sysroots/cortexadhf-vfp-neon-phytec-linux-gnueabi/usr/1ib/qt5/mkspecs/linux-oe-g++ -I../../HelloWidget -
I../../../../yogurt/iMX6-PD15.1.1/sysroots/cortexaShf-vf-neon-phytec-linux-gnueabi/usr/include/qt5s -
I../../..f../yogurt/iMX6-PD15.1.1/sysroots/cortexa9hf-vfl-neon-phytec-linux-gnueabi/usr/include/qt5/
QtWidgets -I../../../../yogurt/iMX6-PD15.1.1/sysroots/corftexadhf-vfp-neon-phytec-linux-gnueabi/usr/
include/qt5/QtGui -I../../../../yoqurt/iMK6-PD15.1.1/sysrpots/cortexadhf-vfp-neon-phytec-linux-gnueabi/
usr/include/qt5/QtCore -I. -I. -I. -0 moc_mainwindow.o mof mainwindow.cpp

arm-phytec-linux-gnueabi-g++ -march=armv7-a -mthumb-intefwork -mfloat-abi=hard -mfpu=neon -
mtune=cortex-ad9 --sysroot=/opt/yogurt/iMX6-PD15.1.1/sysropts/cortexadhf-vfp-neon-phytec-linux-gnueabi -
WLl,-01 -Wl,--hash-style=gnu -WL,--as-needed -Wl,-01 -0 He|lowWidget main.o mainwindow.o gqrc_images.o
moc_mainwindow.o  -L/opt/yogurt/iMX6-PD15.1.1/sysroots/cqritexaBShf-vfp-neon-phytec-1linux-gnueabi/usr/lib
-10t5Widgets -10t5Gui -10Qt5Core -1GLESw2 -1EGL -1GAL -lpthread

16:54:49: The process "/usr/bin/make" exited normally.
16:54:49: The remote file system has 31 megabytes of free
16:54:49: Deploy step finished.

16:54:58: Uploading file "/fopt/prj workspace/Qt/build/HellpwWidget-phyFLEX 1 MX6-Release/HelloWidget”...
16:54:58: All files successfully deployed.
16:54:50: Deploy step finished.

16:54:50: Elapsed time: 00:03.

locate (Ctr Issues Search Res...EAppﬁcatiu... 4| Compile O QML/JS Co...
The Compile output frame is opened and you can scroll threw through the compile steps.

space, going ahead.

= Ifyou want to stop the application on the target switch back to the Application output
frame and click the red rectangle there.

Application Output

Hellowidget (on Remote Device) £

You have successfully imported and built a Qt project with Qt Creator.
You have also learned how to download and execute your application on
the target.

4.5 Compile and Run the Demo Application on the Host

In some cases you do not want to compile and run the application on the target. For
example if the phyFLEX-i.MX 6 is not connected to the host or if you only changed some
user interface relevant things and you do not want to copy the application and all the
necessary resources to the target. Running the demo application on the host is faster, but
features specific to the target do not work.
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To change the target for downloading and running the application do the following steps:
= Inthe gray bar on the left click the button with the small phyFLEX-i.MX 6 picture.

HelloWidget

AET

Release

= Inthe opened context menu select Desktop as Kit and Release as Build.

Project: Hellowidget
Deploy: Deploy locally
Run: Hellowidget

HelloWidget | Kijk Build

g r Desktop? Debug

Rel .
“E8E | phyFLEX-i.MX6 | Release _‘

= (lick outside of the context menu to close it.

= Now you can start the compilation and execution of the application by clicking the green
triangle.

= After the application is compiled a window opens displaying the application running.

MainWindow

MiniQt

Click the buttons te show or hide the PHYTEC logo

Show Logo Hide Logo

PHYTEG

= (Close the running application.
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4.6 Debugging the Demo Application

We finish the Qt Creator chapter by showing how to debug the HelloWidget demo
application.

4.6.1 Using QDebug for simple Debugging Messages

In our first debugging step we use the QDebug class. This class provides an output stream
for debugging information. It is used whenever the developer needs to write out
debugging or tracing information to a device, file, string or console.

To make use of the QDebug functions QDebug is already included in the header of the file
mainwindow.cpp.

In this file you will also see two out-commented lines in the function
on_btn_showlogo_clicked() which start with a gDebug() command. This is an example how
to make use of gDebug().
vold MainWindow::on _btn showLogo clicked()
{
| // qDebug() =< "Visible from " =< ui-»btn Logo-=isVisible();
ui-=btn Logo-=setWisible(true);
// gqDebug() =< "to " =< ui-=btn Logo-=isVisible();

}

= Remove the comment flags (// ) from both "qDebug lines" to enable the two debug
messages.

= Save the changes with Ctr(+S .
» Open the Application Output if it is not already opened.

= Build and run the application on the Desktop with the build configuration Release, as it
was shown in the chapter before.

A window with the running application opens.

i
19 MainWindow: :close(); ” = MainWindow

MiniQt

vold Mairwindow::on_btn_showLogo clicked()

[ gDebug() << "Visible from " << ui-sbtn] Click the buttons to show or hide the PHYTEC logo
ui-=btn Logo-=setWisible(true);
| gDebug() << "to " << ui->btn_Logo-»isVi

:\E-JZ d Mainwindow::on_btn_hidelogo_clicked() ShOW LO g 0 Hlde Log o)

ui-=>btn Logo-»setVisible(false);

Hellowidget B

N 'Application Output vz ¢ # P 7 K UDJ[IE]YEFELE ’

Starting foptfprj_workspa-:emtfbuildfHe‘llo'hlidget-I:Iesktop-l!a‘leaseme{'luﬂ'idget o

Visible from true
to true
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= Press the Show Logo button.

The logo was visible before we pressed the button so we see the appropriate message from
gDebug() in the Application Output.

= Press the Hide Logo button and then the Show Logo button.

Now the logo was hidden before we pressed the Show Logo button again and we see the
appropriate messages from gDebug() in the Application Output.

Application Qutput vz ¢« % P
Hellowidget B

Starting fopt/prj_workspace/0t/build/HelloWidget-|
Visible from true

to true

Visible from false

to true

QDebug is a simple way to generate debug information. In the next chapter we use the
debugger integrated in Qt Creator.

4.6.2 Using the integrated Qt Creator Debugger

Before we start the integrated Debugger we first set a breakpoint where we want the demo
application to stop.

= QOpen the mainwindow.cpp ifitis not already open.

= Right-click in front of line number 31.

voild MainWindow::on _btn_hideLogo clicked(}

mioshtn Lann-scatWicihlalfalcal.

Toggle Bookmark

=l Breakpoint at Line

Set Message Tracepoint at Line 31...
W

= Inthe context menu click Set Breakpoint at Line 31 to add a breakpoint.
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You now see a red filled circle with a small sand glass in front of this line.

vold MainWindow::on_btn showLogo clicked()
1
| qDebug() =< "Visible from " =< ui-=btn Logo-=isVisible();
ui-=btn Logo-=setVisible(true);
| gDebug() << "to " << ui->btn Logo->isvisible();

27 |
vold MainWindow::on_btn hidelLogo clicked()
) 1
fux ui->btn Logo->setVisible(false);
¥

The next step is to change the build configuration from Release to Debug.
= Inthe gray bar on the left click the button with the small Desktop icon.

HelloWidget

=,

Release

= Inthe opened context menu select phyFLEX-i.MX 6 as Kit and Debug as Build.

Project: HelluWEt T
Deploy: Deploy to Remote Linux Host
Run: Hellowidget (on Remote Device)

HelloWidget | Kk Build

» | Desktop Debug j

Debug

phyFLEX-i.M

Be sure that the target is connected via Ethernet to the host.

= Start Debugging by clicking on the green filled triangle with the small magnifier.

The debugger starts and Qt Creator changes his view to the Debug mode.
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File Edit Build Debug Analyze Tools Window Help
Projects e x ¢« mainwindow.cpp * “ MainWindow:on btn show..s # Line:27,Col:2 B+ Name Value Type
t ¥ i Hellowidget #include "mainwindow.h"
0 | Hellowidget.pro #include "ui_mainwindow.h”
Welcome » i Headers #include <QDebug=
v i@ Sources MainWindow: :MainWindow(QWidget *parent) :
les] main.cpp QMainWindow(parent),
o mainwindow.cpp ui(new Ui::MainWindow)
v [ Forms ) ui->setupli(this);
1 mainwindow.ui
> [i@ Resources
» [[@ Other Files ¥ MainWindow: :~MainWindow()
oo { delete ui;
3
]
Projects ¥ void MainWindow::on_actionExit_triggered()
MainWindow: :close();
Analyze
* void MainWindow::on_btn_showlLogo_clicked()
{
| qDebug(} << “Visible from * << ui-»btn_Loga-»isVisible(};
ui->btn Logo-»setVisible(true);
| qDebug() << "to " << ui->btn Logo-=isVisible();
27
void MainWindow::on_btn_hidelogo_clicked()
o ui->btn_Logo-=setVisible(false); ,

] (C9Z = O B+ Threads: Application started Views
| Open Documents El=l Level  Function File Line Number Function File Line Address Con
mainwindow.cpp @1 Mainwindo... fopt/prj_w... 31 0xb170
mainwindow.ui

Ty

2 TR 5 [RETITET I S s ]

The demo application is shown on the connected display.
= Inthe running demo application click the Hide Logo button.

When the button is pressed the debugger stops at the created breakpoint, because the
function is called. You can now watch the stack, or the Locals and Expressions.

£d

File

qt

Welcome

N

Projects

=

Analyze

it Build Debug Analyze
Projects s/ BB X

v i Hellowidget
| Hellowidget.pro
» & Headers
v [l Sources
lex] main.cpp
|ex] mainwindow.cpp
v [[@ Forms
# mainwindow.ui
v [i@ Resources
» [ Other files

|

| Open Documents
mainwindow.cpp
mainwindow.ui

Tools

Window Help

« b

#include "ul mainwindow.h"
#include <QDebug>

MainWindow: :MainWindow(QWidget *parent) :
OMainWindow(parent),
uil(new Ui::MainWindow)

ui->setupUi(this);

" MainWindow: :~MainWindow()

delete luil;

¥ void MainWindow::on actionExit triggergd()

MainWindow: :close(};

¥ void MainWindow::on_btn showlLogo clicfed()
abebug() << "Visible from * << uif->btn_Logo-»isvisible();
ui->btn Logo->setVisible(true);
qDebug() << "to " << ui->btn Log

->isvVisible();

mainwindow.cpp 2+ 7 MainW ndow:on btn hideLogo...* #

< Stopped at breakpoint 1 (1) in thread 1.

.

=EE el Name Value Type
[-§ ¥ this "MainWindow" MainWindow
» [QMainwindow] "Mainwindow" QMainwindow
¥ [children] <5 items> QObjectList
» [0] "_layout” QMainwindowl
» (1] "gt_rubberband" QRubberBand
> [2] "actionExit" QAction
> [3] "centralwidget” QWidget
> [4] "menuBar” QMenuBar
v [methods] <3 items>
on_actionE...
on_btn_hid...
on_btn_sho...
[parent] ox0 QObject *
» [properties] <more than 0 items>
[signals] <0 items>
> staticMetaObj... @0x16010 QMetaObject
ui @ox2doss8 Ui:zMainWindow

Address

Numbe Function File Line

Function File
Mainwindow:on_btn_hide... mainwindow.cpp
qt_static_metacall moc_mainwindow.cpp 108
moc_mainwindow.cpp 109
qobject.cpp 3696
qobject.cpp 3547
QAbstractButton::cli moc_gabstractbutt... 297
QAbstractButtonPrivate:e... gabstractbutton.cpp 542
QAbstractButtonPrivate:c... qabstractbutton.cpp 535
QAbstractButton:mouseR... gabstractbutton.cpp 1140
QWidget::event qwidget.cpp 7965
QApplicationPrivate:notif... qapplication.cpp 3499
QApplication:notify qapplication.cpp 3066
. qcoreapplication.cpp 935
sendEvent qcoreapplication.h
QApplicationPrivate::send plication.

@1 MainwWindow::on_bt... fopt/prj_works... 31 oxb170

ML/JS Console
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= Step into the setVisible function by pressing the Step Into button.

Now the definition of this function is opened.

File

Projects e
| v @ Hellowidget
|i@ Hellowidget.pro

3 [.’,. Headers
i& sources
le=l main.cpp
io_Jj mainwindow.cpp
v i@ Forms
2 mainwindow.ui
» [i@ Resources
v [[# other files

0t

‘Welcome

v

Projects

a

Analyze

)

mainwindow.cpp
mainwindow.ui
qwidget.cpp

Edit Build Debug Analyze

Tools.

B %

+ >

*

- 7313

Window Help
qwidget.cpp

Vol

4 QWidget:setVisible(bool): void = * B X
isHidden() implies !isVisible(), but a widget can be not visible
and not hidden at the same time. This is the case for widgets that are (h

widgets that are not visible.

#

Widgets are hidden if:

\list
Al
AL
\Li

\endlist

they were created as independent windows,
they were created as children of visible widgets,
hide() or setvisible(false) was called.

d QwWidget::setVisible(bool visible)

if (visible) { // show
if (testAttribute(Qt::WA WState ExplicitShowHide) && !testAttribute(Q
return; -

0_D{Qwidget);

// Designer uses a trick to make grabWidget work without showing
if (!isWindow(} && parentWidget() &% parentWidget()->isVisible()
& !parentWidget()->testAttribute{Qt::WA WState Created))
parentWidget () ->window()->d func()->createRecursively();

//we have to at least create toplevels before applyXllSpecificCommandl
//but not children of non-visible parents

OWidget *pw = parentWidget();

if (!testAttribute(Qt::WA WState Created)

& (isWindow() || pw->testAttribute(Qt::WA WState Created))) {

Lo

v

« C [EI = Threads: #1 + Stopped: "end-stepping-range”

'Mainwindow:tonj')t...

',’bpt,'prjiwoﬂ:s...

Name Value Type
¥ this "bin, Loga QPushButton
» [QAbstractB... "btn_Logo" QAbstractButton
[children] <0 items> QObjectList
¥ [methods] <2 items>
_q_popup...
showMenu
» [parent] "centralwidget” QWwidget
¥ [properties] <3 items>
autoDefault False QVariant (bool)
default false Qvariant (bool)
flat false QVariant (bool)
[signals] <0 items>
» staticMetaO... @0Oxb&fci38c QMetaObject
visible false bool

Address
0xb170

File Line

o

Function File Line Numbe Function
Qwidget:setVisible qwidget.cpp 7313 @1
qt_static_metacall moc_mainwindow.cpp 108

Mainwindo’ _metacall moc_mainwindow.cpp 109

QMetaObjer tivate qobject.cpp 3696
QMetaObject:activate qgobject.cpp 3547
QAbstractButton::clicked moc_qgabstractbutt... 297
QAbstractButtonPrivate:: qabstractbutton.cpp 542
QAbstractButtonPrivate: qabstractbutton.cpp 535
QAbstractButton::mouseR... qabstractbutton.cpp 1140
QWidget:event qwidget.cpp 7965
QApplicationPrivate:notif... gapplication.cpp 3499
QApplicationz:noti qapplication.cpp 3066
QCoreApplication:notifyln... gqcoreapplication.cpp 935

sendEvent qeoreapplication.h 237
OApplicationPrivate:send... gapplication.cp 2541

Search Results J&; Appllcatmn output fi} compile Output. QMj.fJS Console_

As many other calls are following it is recommended to close the opened gwidget.cpp.

= Close gwidget.cpp in the Open Documents frame by clicking the X on the right side.

Open Documents
mainwindow.cpp
mainwindow.ui
qwidget.cpp

BFe-cak\ficih

Now the demo application is continued and waiting for user interactions.
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= Stop the Debugger by pressing Stop Debugger.

Level Stop Debugger

AiAnaF caF\/ic

-

You have successfully finished our short introduction to the Debugger from
Qt Creator.
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5 Getting Started with the BSP

Forin-depth explanations refer to the Yocto Reference Manual.

q%D In this chapter of the QuickStart we describe only the basic Yocto usage.

In this part you will learn how to use the Yocto Project and the Phytec BSP.

5.1 Add new Packages to the Root Filesystem with Yocto

The BSP was pre-build in the virtual machine, but to save disk space some parts were
removed after building. Even so, you will highly benefit from the pre-build BSP, because all
downloads and the shared state (sstate) code are already available.

You can find the pre-build BSP in the virtual machine under /opt/PHYTEC_BSPs/imx6/. All
necessary tools and programs are already pre-installed to directly start with Yocto.

Open a new terminal if you have not already done and change to the directory of the pre-
installed BSP:

= (Click the terminalicon on your desktop.

>
Terminal

= Type the following command to change to the BSP-directory:
cd /opt/PHYTEC BSPs/imx6/

This directory is the start point for our BSP. You will also find further documents in this
directory. First we must set the correct environment.

= Enter the following command source sources/poky/oe-init-build-env
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Terminal

phyvm@phyvm: jopt /PHYTEC_BSPs/imx6% source sources/poky/oe-init-build-env
# shell environment set up for builds. ##

You can now run 'bitbake <targets'

Tested build targets for the yocto bsp are:

bitbake phytec-hwbringup-image
bitbake phytec-gt5demo-image

FHY TEL

phyvm@phyvm: fopt /PHYTEC_BSPs/imx6 fbuild$ I

The environment is set and we are now in the build folder. In this example we want to add
the nano editor to the image. Usually new packages are downloaded from an appropriate
server prior to building the image unless they are stored locally. In the virtual machine the
package for the nano editoris already pre-downloaded and available locally.

Before we add the package we check if the right configuration is set.

= Open the configuration file with any editor, e.g. VI, with the following command:
vi conf/local.conf

= Check the MACHINE variable in this file.

60 © PHYTEC Messtechnik GmbH 2016 L-781e_8



Getting Started with the BSP

= By default the variable is set to phyflex-imx6-2. This is the correct MACHINE for the
module in the standard RDK (module ordering number PFL-A-02-13237EO0).

Terminal

BSP_VERSION = "iMX6-PD15.1.1"
MACHINE ?= "phyflex-imx6-2"

DISTRO ?= "yogurt"
DISTRO_FEATURES_append = " autostart-demo"

# That are the default values of bitbake. Adapt these to your workspace and
# host preferences.

#DL_DIR = "S{TOPDIR}/downloads"

#SSTATE_DIR = "S{TOPDIR}/sstate-cache”

# You can disable and enable FSTYPES as you wish. e.g. 'ext4'.
# This is ordering dependend.

IMAGE_FSTYPES += "sdcard"

IMAGE_FSTYPES += "tar.gz"

IMAGE_FSTYPES += "ubifs"

DEPLOY_DIR = "S{TOPDIR}/deploy"”

# The default package class of the distro yogurt is 'package_ipk'. The first
# value is used as the package manager to build the image and sdk. To build
# also tar packages use

#PACKAGE_CLASSES = "package_ipk package_tar”

#SDKMACHINE 7= "xB6_64"
EXTRA_IMAGE_FEATURES = "debug-tweaks"

OE_TERMINAL = "auto"

PATCHRESOLVE = "noop"

BB_DISKMON_DIRS = "\
STOPTASKS,${TMPDIR},1G, 100K \
STOPTASKS,S{DL_DIR},1G,100K )\
STOPTASKS,S{SSTATE_DIR},1G, 100K \
ABORT,S${TMPDIR},106M, 1K \
ABORT,S${DL_DIR},106M,1K \
ABORT,${SSTATE_DIR},180M, 1K"

INHERIT += "phytec-mirrors"

CONF_VERSION = "1"

DL_DIR = "/fopt/PHYTEC_BSPs/yocto_downloads"
SSTATE_DIR = "/opt/PHYTEC_BSPs/yocto_sstate-cache"
DEBUG_BUILD = "1"

ACCEPT_FSL_EULA = "1"

IMAGE_INSTALL_append = " nanoi

= Inthe same file we can add nano by adding the following line at the end of the file (as

shown in the previous picture):
IMAGE _INSTALL append = “ nano”

= Save the changes and close the file with :x and Enter.
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If you do not have the standard RDK you can find the appropriate value for
the MACHINE variable on our website at

. http://www.phytec.de/produkte/software/yocto/phytec-unified-yocto-bsp-
m releases/ .

. — Click the corresponding BSP release and look for the ordering number of
your module in the column "Hardware Article Number". Now you can find
the correct machine name in the corresponding cell under "Machine
Name".

You can search for more available packages at:
http://layers.openembedded.org/layerindex/branch/master/recipes/

| Be sure that the layer on which the package depends is in our BSP. You can
m check our integrated layers in the file conf/bblayers.conf .

Z When your needed layer is not in our BSP you must first checkout the layer
to the folder /opt/PHYTEC_BSPs/imx6/source/ .

Please note that there is no a guarantee that the build process proceeds
successfully with all new packages added.

Now you can start building the configured BSP. There are two methods to
create the 1images. You can wuse either bitbake phytec-hwbringup-image, or
bitbake phytec-gt5demo-image

The first option leads to a faster compilation and smaller images, because all Qt relevant
features are left out.

= In our example we want to keep the Qt relevant features, so we type following command:
bitbake phytec-qt5demo-image

Because of dead links it is possible that an attempt to download a source
package fails. Phytec cannot guarantee the accessibility of all the web
pages that are needed to build a BSP. In case of a failure please check our
FTP server at ftp://ftp.phytec.de/pub/BSP_PACKAGES/EXTERNALS, and
download the source package from there into the source directory under
/opt/PHYTEC_BSPs/imx6/build/downloads manually. After that, please
restart the build process by again calling bitbake phytec-gt5demo-
image or bitbake phytec-hwbringup-image.

If the package is also missing on our FTP server, please send an email to
support@phytec.de. We will then take it from our build-server and upload
it onto our FTP server for you.
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Among otherimages you will find the kernel named zImage, the device tree named zImage-
imx6q-phytec-pbab01.dtb and the root filesystem named phytec-qt5demo-image-phyflex-
imx6-2.ubifs in the directory deploy/images/phyflex-imx6-2/ .

The three files are only a symbolic link to the correct images with the timestamp of the
build date.

5.2 Writing the Root Filesystem into the Target’s Flash

In this section you will find a description on how to write the newly created root filesystem
into the phyFLEX-1.MX 6’s Flash memory. Before the images can be written into the Flash, it
must be uploaded to the phyFLEX-i.MX 6 from a TFTP server. This will be done from the
command line of the bootloader. The partition of the root filesystem will be formatted.
Then the image will be downloaded over TFTP to the created Flash partition.

You should never erase the barebox partition. If this partition is erased,
you will not be able to start your target anymore. In such a case, refer to

a our BSP Manual section "Updating the Software".

The versions of the barebox and the Linux kernel must match. Therefore the
following steps should only be done using the hardware that was shipped
together with the virtual machine and thus already contains the same
version of the BSP.

= First open a new terminal window if it is not opened yet. Then change to the directory
/opt/PHYTEC_BSPs/imx6/build/deploy/images/phyflex-imx6-2/

Terminal

= Copy the root filesystem to the folder /tftpboot:
cp phytec-qt5demo-image-phyflex-imx6-2.ubifs /tftpboot/

Microcom

= Open Microcom and press the RESET button on the target.
You will see the output I RVECVATI e e sle]eld .

= Press any key to stop autoboot.
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Microcom_ttyUSBO

barebox 2615.02.0-iMX6-PD15.1.1-dirty #1 Tue Sep 15 12:19:30 CEST 2015

Board: Phytec phyFLEX-1.MX6 Quad Carrier-Board
detected i1.MX6 Quad revision 1.2

mdio_bus: miibus@: probed

eth®: got preset MAC address: 50:2d:f4:06:Te:0d

nand: MNAND device: Manufacturer ID: @xec, Chip ID: @xd3 (Samsung MNAND 1GiB 3,3V
8-bit), 1024MiB, page size: 2048, O0B size: 64

Bad block table found at page 524224, version 8x01
Bad block table found at page 524168, version 8x01
m25p8@ m25p80@EO0: n25q128a13 (16384 Kbytes)

imx-esdhc 2194000.usdhc: registered as 2194000.usdhc
imx-esdhc 2198000.usdhc: registered as 2198000.usdhc
imx-ipuv3 2400000.1ipu: IPUv3H probed

imx-ipuv3 2800000.1pu: IPUv3H probed

netconsole: registered as netconsole-1

malloc space: @x2ff@eeee -> ox4fdfffff (size 511 MiB)
mmc2: detected SD card version 2.0

mmc2: registered mmc2

barebox-environment environment-sd.11: setting default environment path to /dev/
mmc2.barebox-environment

envfs: wrong magic

running fenv/bin/finit...

Hit m for menu or any other key to stop autoboot: 2

type exit to get to the menu
barebox@Phytec phyFLEX-1.MX6 Quad Carrier-Board:/ |}

= Check the network settings with following command:
ifup etho
devinfo ethe
The target should return these lines:
ipaddr=192.168.3.11
netmask=255.255.255.0

gateway=255.255.255.0
serverip=192.168.3.10
If you need to change something, type:
edit /env/network/ethe
edit the settings, save them by leaving the editor with Strg-D, then type saveenv and
reboot the board.

= Now we flash the root filesystem. Type:
ubiformat /dev/nand@.root
ubiattach /dev/nand@.root
ubimkvol /dev/ubi@ root ©
cp /mnt/tftp/phytec-qt5demo-image-phyflex-imx6-2.ubifs /dev/ubi@.root

= Enter boot to boot the phyFLEX-i.MX 6 with the new kernel and root filesystem.
= After the target has successfully finished booting, type root to login.
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= Now we can test the newly installed editor nano by trying to open a file with it.

Enter nano /etc/profile .
Close nano by pressing CTRL+X.

Close Microcom after nano is closed.

A

Troubleshooting:

If any problem occurs after writing the kernel or the root filesystem into the
Flash memory, you can restore the original kernel (zImage) from the
/tftpboot directory. The root filesystem is available in the following
directory of the virtual machine:
/opt/PHYTEC_BSPs/imx6/build/deploy/images/phyflex-imx6-2/phytec-
gqt5demo-image-phyflex-imx6-2.rootfs.ubifs

All files are also downloadable from our FTP server. If you want other
versions also check our FTP server:

ftp://ftp.phytec.de/pub/Products/

==

For more information about how to update the software on our target,
please refer to our BSP Manual section "Updating the Software".

&

In this section you learned how to prepare the partition of the root
filesystem and how to download the root filesystem from a TFTP server into
the Flash of the target.
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6 Setup your own Linux Host PC

This chapter is for developers who want to use there own existing environment and not our
modified Ubuntu version. It is not needed if you are satisfied with our virtual machine.

We will give an overview of the modifications which we made to the Ubuntu version on the
phyFLEX-i.MX 6 USB flash drive in comparison to the original Ubuntu in this chapter. In the
following we distinguish between optional and essential modifications. So you can see
easily which changes are important to execute this QuickStart in case you do not want to
use our modified Ubuntu version. The following step-by-step instruction is based on the
use of Ubuntu 14.04.3.

distributions or versions. If you want to use another distribution, it might
take a lot of individual initiative. We do not support other distributions.

: We can not guarantee that the presented changes are compatible to other
You should be sure about what you do.

6.1 Essential Settings

In the following section you get a short instruction about the important settings which are
essential to guarantee the execution of the examples in this QuickStart.

6.1.1 Installing Ubuntu

a We recommend to have at least 80 GB of free disk space available.

Before we can start with the modification we must first install Ubuntu.

= Download Ubuntu 14.04.3 LTS from www.ubuntu.com and create a bootable medium.
= Boot Ubuntu from your created boot medium.

= Select Install Ubuntu in the first Welcome window.
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Welcome

Bahasa Indonesia
Bosanski

Catala

Cestina

Cymraeg

Dansk

Deutsch
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Espaiol Try Ubuntu Install Ubuntu
Esperanto = -

Euskara

Francais You can try Ubuntu without making any changes to your computer, directly from this CD.
Gaeilge Or if you're ready, you caninstall Ubuntu alongside (or instead of) your current operating system. This
Galego shouldn't take too long.

Hrvatski

islenska You may wish to read the release

£ &P {3 @ [Blstrg Rechts

= The Preparing to install Ubuntu... window appears. From Ubuntu it is advised that you
select Download updates while installing and Install this third-party software now.

Install

Preparing to install Ubuntu

For best results, please ensure that this computer:

of has atleast 6.5 GB available drive space
f is connected to the Internet

_| Download updates while installing

Ubuntu uses third-party software to play Flash, MP3 and other media, and to work with some graphics and wi-fi hardware. Some of this
software is proprietary. The software is subject to license terms included with its documentation.

|_ Install this third-party software
Fluende MP3 plugin includes MPEG Layer-3 audio decoding technology licensed from Fraunhofer 115 and Technicolor SA. b

Continue

# &P {3 @ B strgRechts
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= (Click Continue.

The Installation type window appears. You now have different options how to install
Ubuntu. Depending on your system you have a number of possibilities that are shown in
the dialog.

= Chosen one and click Continue.

= The Install Ubuntu... window appears. After you have checked the settings you can click
Install now.

While the installation is started Ubuntu asks for your location, keyboard layout and login
and password details.

= Pleaseinsert this information and wait until the installation is finished.

= Finally you must restart your system after the installation is finished.

= After that the system boots up and you can log into Ubuntu.

= Configure your network connection now and connect the phyFLEX-i.MX 6.

6.1.2 Installation of Software Packages

First of all various software packages that are required must be installed using the package
manager APT.

To gain a better understanding of the packages required, they are installed separately
according to their function:
1. Packages which are needed for compiling and building the Board Support Package:

sudo apt-get -y install gawk wget git-core diffstat unzip texinfo
gcc-multilib build-essential chrpath socat libsdll.2-dev xterm

2. Packages for development
sudo apt-get -y install vim eclipse

3. Packages to set up the TFTP server:
sudo apt-get -y install tftpd-hpa

During installation some programs may ask for a license agreement. Just go through the
steps shown on the screen.

The first preparations are completed. In the next sections you will proceed with building
the Board Support Package installation of Eclipse and Qt Creator and the set up of the TFTP
server.
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6.1.3 Set the Git Configuration

The Board Support Package is heavily based on Git. Git needs some information from you as
a user to be able to identify which changes were done by whom. So at least set the name
and emailin your Git configuration, otherwise building the BSP generates many warnings.

= Enter following two commands to directly set them
git config --global user.email “your_email@example.com”
git config --global user.name “name surname”

6.1.4 Build the Board Support Package and Install the SDK

In this chapter we build our Board Support Package with the help of the Yocto Project.

First we create a folder for the BSP in our example we use the path as it is in our virtual
machine

= Enter the following commands:
sudomkdir -p /opt/PHYTEC _BSPs/imx6/
sudo chmod -R 777 /opt/PHYTEC_BSPs/
cd /opt/PHYTEC BSPs/imx6/

= Download the phyLinux script and set execution privileges:
wget ftp://ftp.phytec.de/pub/Software/Linux/Yocto/Tools/phyLinux
chmod +x ./phyLinux

The phyLinux script is a basic management tool for Phytec Yocto BSP releases. It is mainly a
tool to get started with the BSP structure. You can get all the BSP sources without the need
of interacting with Repo or Git.

= Start the phyLinux script
./phyLinux init

During the execution of the init command, you need to choose your processor platform
(iMX6), Phytec's BSP release number (PD15.1.1) and the hardware you are working on
(phyflex-imx6-2").

After you downloaded all the meta data with phylinux, you have to set up the shell
environment variables. This needs to be done every time you open a new shell for starting
builds. We use the shell script provided by Poky in its default configuration.

= Type:

source sources/poky/oe-init-build-env

If you do not have the standard RDK you can find the appropriate value for the MACHINE variable on our website at
http://www.phytec.de/produkte/software/yocto/phytec-unified-yocto-bsp-releases/. Click the corresponding BSP release
and look for the ordering number of your module in the column "Hardware Article Number". Now you can find the correct
machine name in the corresponding cell under "Machine Name".
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Terminal
phyvm@phyvm: fopt /PHYTEC_BSPs/imx65 source sources/poky/oe-init-build-env

#i## Shell environment set up for builds. ###
You can now run 'bitbake <targets'
Tested build targets for the yocto bsp are:

bitbake phytec-hwbringup-image
bitbake phytec-gtsdemo-image

FHY TEL

phyvm@phyvm: /opt /PHYTEC_BSPs fimx6 fbuild$ I

The current working directory of the shell should change to build/ and you are now ready
to build your first images.

= Build the BSP:
bitbake phytec-qt5demo-image

= Generate the SDK needed for Eclipse and Qt Creator:
bitbake phytec-qt5demo-image -c populate sdk

= Install the SDKinto the recommended default directory:
./deploy/sdk/yogurt-glibc-*.sh

Terminal

phyvm@s0-525v9: fopt/PHYTEC_BSPs/phyFLEX-1.MX6/build$ ./deploy/sdk/yogurt-glibc-x
86_64-phytec-qt5demo-image-cortexa%hf-vfp-neon-toolchain-iMX6-PD15.1.1.5h
Enter target directory for SDK (default: /fopt/yogurt/iMX6-PD15.1.1):

You are about to install the SDK to "/fopt/yogurt/iMX6-PD15.1.1". Proceed[Y/n]?y
Extracting SDK...done

Setting it up...done

SDK has been successfully set up and is ready to be used.

phyvm@s0-525v9: fopt /PHYTEC_BSPs/phyFLEX-1i.MX6/build$ I
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6.1.5 Set up Eclipse and Integrate Plug-ins

The instructions in this chapter show how to setup Eclipse and integrate the (/C++ plug-in.
Thus you will be able to assign your own programs, written in Eclipse, to the target.

= First of all you have to create a workspace folder, in which you can save your Eclipse
projects.
In this example we create the workspace in the /opt/ directory as it is in the virtual
machine:
mkdir -p /opt/prj_workspace/Eclipse
sudo chmod -R 777 /opt/prj_workspace/

= Before we start Eclipse we must set the correct environment to our SDK:
sudovi /usr/bin/eclipse

= Enter following line before #!/bin/sh:
. /opt/yogurt/iMX6-PD15.1.1/environment-setup-cortexaShf-vfp-neon-
phytec-linux-gnueabi

£

Terminal

l fopt/yogurt/iMX6-PD15.1.1/environment-setup-cortexadhf-vfp-neon-phytec-1linux-g
nueabi

ECLIPSE=/usr/lib/eclipse/eclipse

inject_update site(){

if [ ! -e 1 ; then
echo
return 1
fi
cat - == <<EOF
repositories/http\:__download.eclipse.org_releases_indigo/enabled=true
repositories/http\:__download.eclipse.org_releases_indigo/isSystem=false

1,1

= Afterwards open Eclipse and insert the path to the created workspace in the pop-up
window:
eclipse

= Enter the path to the created workspace:
/opt/prj_workspace/Eclipse

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: v Browse...

[ Use this as the default and do not ask again

Cancel | OK
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= After Eclipse has started click Help in the menu bar and then Install new Software.

A window opens to add a plug-in to Eclipse.

= Inthe drop-down menu Work with select
Indigo http://download.eclipse.org/releases/indigo

= The available plug-ins appear in the selection area below now. Expand Programming
Languages and check C/C++ Development Tools. Click Next.

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

&

Name Version

¥ @ 000 Programming Languages
(§* Autotools support For CDT (Incubation) 3.0.1.201202152032 |
i c/c++ call Graph Visualization (Incubation) 0.9.0.201202152032
i c/c++ call Graph visualization (Incubation) 0.0.2.201108301805
& c/C++ Development Tools SDK 8.0.2.201202111925
(# mfmu o 1 ihrarms AR P comsankabinn Llasne Llala floneobakiaal AN A AAATATA TR

Select All Deselect All 1item selected
Details
Eclipse C/C++ development tools. Binary runtime and user documentation.
More...
& show only the latest versions of available software ["] Hide items that are already installed
& Group items by category What is already installed?

["] show only software applicable to target environment

[ Contact all update sites during install to find required software

@ < Back Next = Cancel Finish

= Now the system displays an overview of the installation details. Click Next to proceed.

= Finally accept the licensing agreement and click Finish to start the installation of the
required software.

= After that start Eclipse with the option clean, which cleans any cached data:
eclipse --clean

Congratulations! You have successfully integrated the (DT plug-in in
Eclipse and now you can start programming in {/C++. In the next section
you will find a short introduction on how to install and setup the Qt
Creator.
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6.1.6 Install and Setup Qt Creator

Because we want the same gmake version as in our BSP we install Qt Creator manually.

= Download Qt Creator with following command:

wget http://download.qt.io/official releases/qt/5.3/5.3.2/qt-
opensource-linux-x64-5.3.2.run

= Set execute privileges:
sudo chmod +x gt-opensource-linux-x64-5.3.2.run

= Run the Qt Creatorinstallation routine
./qt-opensource-1linux-x64-5.3.2.run

This opens a window for the installation.

Setup - Qt 5.3.2 [Ql

W

Welcome to the Qt 5.3.2 Setup Wizard.

Code less.
Create more.
Deploy everywhere.

[ Next > H Quit ]

= Step trough the installation and if you are asked set following installation directory:
/opt/x64 Qt5.3.2

Installation Folder [Qi

Please specify the folder where Qt 5.3.2 will be installed.
fopt/x64_Qt5.3.2] l [ Browse... ]

< Back H Next > H Cancel ]
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= In the Select Components window keep the default selection of the components and click
Next.

Select Components
Please select the components you want to install. (] [
Qt5.3.2
=¥ Qt 5.3 . This component will occupy
¥ gecc 64-bit approximately 421.87 MiB on
+ Source Components your hard disk drive.
-1- |+| Toaols
Default Select All l [Qe5e|ect All ]
[ = Back l [ Mext = l [ Cancel l

Proceed trough the license agreement and start the installation.

After the installation is finished make a symbolic link to easily start Qt Creator:
sudo 1n -s /opt/x64 _Qt5.3.2/Tools/QtCreator/bin/qgtcreator.sh
/usr/bin/qgtcreator.sh

Set the correct environment to our SDK:
sudo vi /usr/bin/qtcreator.sh

Enter following line before #!/bin/sh:
. /opt/yogurt/iMX6-PD15.1.1/environment-setup-cortexadhf-vfp-neon-
phytec-1linux-gnueabi

Terminal
E Jopt/yogurt/iMX6-PD15.1.1/environment-setup-cortexa9hf-vfp-neon-phytec-linux-g
nueabi

"Jusr/bin/qtcreator.sh” 37L, 1038C
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= (Create a workspace for Qt Creator e.qg.
mkdir -p /opt/prj_workspace/Qt/build

= Start Qt Creator with the following command in a terminal:
/usr/bin/qgtcreator.sh

= Add the phyFLEX-i.MX 6 as device with following inputs by opening
Tools --> Options --> Devices --> Add --> Generic Linux Device:

Name: phyFLEX-i.MX6
IP: 192.168.3.11
Username: root
Keep the password empty
Devices
() Environment Devices

Text Editor
g FakeVim

@ Help

{J e+

<] ot Quick
[(B Build & Run
@ Debugger
B Analyzer
@ Version Control
) Android

@ BlackBerry
S QNX

I Devices

@ Code Pasting
7 abs

j Designer

Device: | phyFLEX-i.MX6 (default For Generic Linux)

General
Type: Generic Linux
Auto-detected: No
Current state: Unknown

Type Specific
Machine type: Physical Device

Authentication type: @ Password () Key

z Add...

Remove

Test
Show Running Processes...

Deploy Public Key...

Host name: SSH port: |22 .| [ check host key
Free ports: 10000-10700 Timeout: | 10s 2
Username:
Password: | Show password
Create New...
GDB server executable: |Leave empty to |
Apply Cancel | ERROKEN
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= Set the project directory and build directory
Tools --> Options --> Build & Run --> General.
Projects Directory --> Directory: /opt/prj_workspace/Qt
Change the beginning of the entry in the Default build@directory field:
../build/%{CurrentProject:Name}

Filter Build & Run

@ Environment

Text Editor \ Projects Directory
g FakeVim ) Current directory

@ Help
{} C++ Buil

<] qt Quick

Kﬂ‘;& Build & Run & Al
@ Deb & Alway\deploy project before running it
ebugger

X Designer
B8 Analyzer

@ Version Control
i) Android

@ BlackBerry
s QNX

I Devices

Code Pasting o

General | Kits = QtVersions Compilers Debyfgers CMake

@® Directory| | /opt/prj_workspace/Qt

| | Browse...

nd Run
-

ve all files before build [ clear old application output on a new run

5 build project before deploying it [ Merge stderr and stdout

[ word-wrap application output
[ Open CoNpile Output pane when building Limit application output to | 100000 |_| lines
# open Applition Output pane on output when running

[T open Applicatpn Output pane on output when debugging

[) Always ask beforX stopping applications

Default build directory [../build/%{CurrentProjec :Name}-%{CurrentKit:FileSystemName}-%{lc &l Reset

| Apply || cancel oK

= Select tab Qt Versions and click Add... to add a new one.
Name: iMX6_Qt5.3.2

gmake Location: /opt/yogurt/iMX6-PD15.1.1/sysroots/x86_64-yogurtsdk-
linux/usr/bin/qt5/qgmake

@ Environment

Text Editor
@ FakeVim
@ Help

{J e+

< qt Quick
Ea}'} Build & Run
@ Debugger
B Analyzer
@ Version Control
i)' Android
e BlackBerry
Yo QNX

' Devices
=1 ,

| Build & Run

General | Kits | Qt Versions | Compilers Debuggers | CMake

Name gmake Location Add...
Auto-detected B
v Manual cHEMONE.,

Qt 5.3.2 (x64_Qt5.3.2) fopt/x64_Qt5.3.2/qt/bin/qmake
iMX6_Qt5.3.2 ~ Jopt/yoqurt/IMX6-PD15.1.1/sysroots/x86_64-yoqurtsdk-linux/usr/bin/qt5/qmake

Version name: | |iMX6_Qt5.3.2 |

gmake location§ /opt/yogurt/iMX6-PD15.1.1/sysroots/x86 64-yogurtsdk-linux/usr/bin/gt5/gmake | larowse... |

Qt version 5.3.2 for Embedded Linux Details ~
Helpers: None available Details +
_ Apply J| Cancel | S
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= Select tab Compilers and click Add select GCC
Name: arm-gcc
Compiler Path: /opt/yogurt/iMX6-PD15.1.1/sysroots/x86_64-yogurtsdk-
linux/usr/bin/arm-phytec-linux-gnueabi/arm-phytec-1linux-gnueabi-gcc

| Filter | Build & Run
(@ environment ||| General Kits | QtVersions | Compilers | Debuggers CMake
Text Editor Name Type add v
g FakeVim v Auto-detected . . cliri
GCC (x86 64bit in /usr/bin) GCC
@ nelp GCC (x86 32bit in /ust/bin) GCC —
v Manual

{3 e+ arm-gec GCC
4 ot Quick
@ Build & Run
@ Debugger
B Analyzer MName: |arm-gcc I |
B0 version contol | ot Hinux/usi/bin/arm-phytec-inux-gnueab/arm-phytec-inux-gnueabi-gec || Browse.. |

Android = 4
7 Androi Platform codegen Flags: | |

BlackBer r
e i Platform linker flags: |
saa QNX

ABL |arm-linux 2 || ar
I Devices
| = N x
Apply || cancel || oK |

= Select tab Debuggers an click Add
Name: arm-gdb
Path: /opt/yogurt/iMX6-PD15.1.1/sysroots/x86_64-yogurtsdk-
linux/usr/bin/arm-phytec-linux-gnueabi/arm-phytec-linux-gnueabi-gdb

| Filter | Build & Run
[ environment | General | Kits | QtVersions Compilers | Debuggers CMake
Text Editor Name Location | Add
@ FakeVim Auto-detected a

System Mot recognized at fusr/bin/gdb /fusr/bin/gdb one
@ Help Manual Aot
{} é arm-gdb Jopt/yogurt/iMX6-PD15.1.1/sysroots/x86_64-yogurtsdk-linux/usr/bin/a

4+

] ot Quick
m Build & Run -
a Debugger
B Analyzer Name: ||arm-gdb I
@ Version Control ; -

Path: | 6_64-yogurtsdk-linux/usr/bin/arm-phytec-linux-gnueabi/arm-phytec-linux-gnueabi-gdb | | Browse... |
€ Android el il el Ml il ok L4 Bl | [0 o

Type: GDB
e BlackBerry

ABls: arm-linux-generic-elf-32bit
sae QNX

Version: |7.7.1
I Devices
=, 5

Apply || Cancel | [ OK J
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= Select tab Kit and click Adds

Name: phyFLEX-1i.MX6

Device Type: Generic Linux Device

Sysroot: /opt/yogurt/iMX6-PD15.1.1/sysroots/cortexadhf-vfp-neon-phytec-
linux-gnueabi

Compiler: arm-gcc

Debugger: arm-gdb

Qt version: iMX6_Qt5.3.2

|Filte | Build & Run
@ Environment General | Kits | Qt Versions Compilers Debuggers = CMake
Text Editor Name Add
EakeVim Auto-detected
g ¥ Manual e o]y —
@ Help Desktop Ranicis
PphyFLEX-L.MX6 (default) —————
{} Gk Make Default
<] qt Quick
m Build & Run . :
Name: | phyFLEX-i.MX6 | =
@ Debugger -
File system name: | |
B Analyzer 2
. Device type: Generic Linux Device E
Ej Version Control
& Android Device: phyFLEX-i.MX6 (default for Generic Linux) = | | Manage...
e BlackBerry Sysroot: :_,_’op_l_:,f)_ro_gyr_l:/_lMXf:—PD1 5.1.1f_s_y_srool:s/_cortexa9hF—vfp—neon_—phytec—llnux_—gnueabl | | Browse...
saw QNX Compiler: arm-gec | | Manage...
' Devices Environment: No changes to apply. | Change... 1
Code Pasting Debugger: arm-gdb | | Manage...
7 0bs Qt version: | iIMX6_Qt5.3.2 < | | Manage... |
1 Designer Qt mkspec: ' |

Apply || Cancel | [ENOK

= Select Debugger on the left side of the window and click on the GDB tab.
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= Enter following command in the Addition Startup Commands:
set auto-load safe-path /

Filter Debugger
[i| Environment | General | GDB | GDB Extended | Locals & Expressions
Text Editor General Additional Startup Commands
% EakeVim GDB timeout: | 20sec =] set auto-load safe-path / g
@ Help Skip known frames when stepping
P ¥ Show a message box when receiving a signal
-{;} C++

¥ Adjust breakpoint locations
< at quick . ) =

e ¥ Use dynamic object type for display Additional Attach Commands
[Q}" Build & Run V| Load .gdbinit file on startup
o Debugger ¥ Load system GDB pretty printers
j Designer Use Intel style disassembly
Create tasks from missing packages

[E® Analyzer 9 packag
DE] Version Control Debugging Helper Customization
i) Android
e BlackBerry Extra Debugging Helpers
e QNX Browse...
ﬂ Devices >

oK Cancel Apply

= Click Apply and close the window with OK.

Now all configurations are done and you can use this Kit to cross compile your application
also if you generate a new project.

6.1.7 Setting up a TFTP server

In the chapter "Installation of software packages" you have installed the required
packagesto set up a TFTP server. Now we have to change someshort settings.

= First change the file /etc/default/tftp-hpa as follows:
TFTP_USERNAME="tftp"
TFTP_DIRECTORY="/tftpboot"
TFTP_ADDRESS="0.0.0.0:69"
TFTP_OPTIONS="--secure"

= Then create a folder called /tftpboot. The TFTP server will access this folder later.
mkdir /tftpboot

= Finally we have to set the right permissions:
chmod 777 /tftpboot
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A

Due to a bug in the current version of the TFTP-hpa daemon the daemon
does not start after the system is rebooted. You have to start it in the
terminal with the following command:

restart tftpd-hpa

A permanent workaround is to create a file called tftp-hpa under
/etc/network/if-up.d/. Insert the following commands in the file:

#!/bin/sh
restart tftpd-hpa

After saving the file set the correct permission with
chmod 755 /etc/network/if-up.d/tftpd-hpa .

-

You have successfully set up the TFTP server. In the future the
phyFLEX-i.MX 6 can access to the /tftpboot/ folder to load the images.

6.1.8 Optional Settings

In the following section we list the optional settings. These settings are not mandatory for
a successful operation of this QuickStart. They only simplify the handling and the look of
the system. Because of that the modifications are only listed without further explanation.

vim, the improved vi editor is installed.
Desktop-icons for faster and easier start of required programs are created.

The following modifications were made to the look of Ubuntu:

— Other wallpaper and associated options are adjusted with the help of gsettings
— The color of the Gnome terminal is changed.
- The scrolling log for the Gnome terminal is changed.

History-search-backward and history-search-forward in /etc/inputrcis activated.

This allows you to search through your history with the entered string.

Also there are some scripts that will be executed at the first start after the installation.

These scripts ensure that the right permissions are set for the created user.

S

Congratulations! You have successfully configured your Ubuntu to work
with.
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7  Revision History

Date Version # |Changesin this manual
21.09.2012 |QuickStart |First draft
L-781e_1

10.10.2013 |L-781e_4 |Update QuickStart for working with Ubuntu12.04
Update QuickStart for working with PD13.1.0
New barebox handling

Fixed some issues

29.01.2014 |L-781e_5 |Update QuickStart for working with PD13.2.2
Fixed some issues

11.03.2014 |L-781e_6 |Change description for updating the bootloader

17.09.2015 |L-781e_7 |Major alteration

Change LiveDVD to virtual machine hard disk image

Change ptxdist to Yocto

Update for working with Ubuntu 14.04.3

Update for working with PD15.1.1

Update for working with SO-525v9

Add Programming with Qt Creator

Remove chapter Updating the Software (now in BSP Manual)

04.02.2016 |L-781e_8 |Add network configuration
Update for SO-525v10
Fixed some issues
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