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phyCORE-1.MX31 Introduction

1 Introduction

TIME

In this QuickStart you can find general information on the PHYTEC
phyCORE-i.MX31, an overview of the Eclipse software development tool
and the GCC C/C++ cross development tool chain. You will also find
instructions on how to run example programs on the phyCORE-iMX31,
mounted on the PHYTEC Development Board, in conjunction with the
Eclipse development tool.

Please refer to the phyCORE-iMX31 Hardware Manual for specific
information on board-level features, such as jumper configuration,
memory mapping, and pin layout.

1.1 Rapid Development Kit Documentation

This “Rapid Development Kit” (RDK) includes the following electronic
documentation on the enclosed “PHYTEC Linux-1.MX31-Disc”:

e the PHYTEC phyCORE-1.MX31 Hardware Manual
e 1.MX31 Controller User's Manuals and Data Sheets

 this QuickStart Instructions with general “Rapid Development Kit”
description, software installation advice, and an example program
enabling quick out-of-the-box start-up of the phyCORE-1.MX31 in
conjunction with the Eclipse and GCC C/C++ software development
tool chain

1.2 Professional Support Packages Available

This kit comes with free installation support. If you have any questions
concerning installation and setup, you are welcome to contact our support
department.

© 2009 PHYTEC Messtechnik GmbH L-703e_4 1
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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 to you.

1.3 Overview of this QuickStart Instruction

This QuickStart Instruction gives you a general “Rapid Development Kit”
description, as well as software installation advice and an example
program  enabling  quick  out-of-the-box  start-up  of  the
phyCORE-1.MX31 in conjunction with the Eclipse IDE and GCC C/C++
software tools. It is structured as follows:

1) The “Getting Started” chapter describes the configuration of the host
platform and how to setup all the tools used in this manual.

2) The “Getting More Involved” chapter provides step-by-step instruc-
tions on how to configure and build a new kernel, modify an example
application, create and build new projects, and copy programs to the
phyCORE-1.MX31 using Eclipse.

3) The “Debugging” chapter provides information on how to debug an
application with the Eclipse debugging interface.

In addition to the dedicated data for this Rapid Development Kit, the
PHYTEC Linux-i.MX31-Disc contains supplemental information on
embedded microcontroller design and development in general.

2 © 2009 PHYTEC Messtechnik GmbH L-703e_4
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1.4 Conventions Used in this QuickStart

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

Italic Used for file and directory names, program and command
names, command-line options, menu items, URLs, and other
terms that correspond the terms on your desktop.

Bold Used in examples to show commands or other text that should
be typed literally by the user.

Pay attention to notes set apart from the text with the following icons:

% At this part you might leave the path of this QuickStart.

a 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 of
the time to pass that chapter.

You have successfully passed an important part of this
QuickStart.

You can find information to solve common problems.

© 2009 PHYTEC Messtechnik GmbH L-703e_4 3
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1.5

System Requirements

Use of this “Rapid Development Kit” requires:

the PHYTEC phyCORE-i.MX31

the phyCORE Development Board with the included DB-9 serial
cable, Ethernet cross-over cable and AC adapter supplying 5 VDC
/min. 2 A

PHYTEC Linux distribution based on OSELAS from Pengutronix
an IBM-compatible host PC (586 or higher)
openSUSE 11.0 (x86) and the KDE desktop

recommended free disk space: at least 2 GB

For more information and updates, please refer to the following sources:

1.6

N

http://www.phytec.de
support@phytec.de

Software Development Toolchains

Eclipse

The Eclipse platform provides support for C/C++ development. Because

the Eclipse platform is only a framework for developer tools, it doesn't

support C/C++ directly; instead it uses external plug-ins. This QuickStart

shows how to make use of the CDT, a set of plug-ins for C/C++

development in conjunction with the GCC C/C++ toolchain.

The CDT 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/C++ perspective to the Eclipse

© 2009 PHYTEC Messtechnik GmbH L-703e_4
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Workbench that can now support C/C++ development with a number of
views and wizards, along with advanced editing and debugging support.

Due to its complexity, the CDT is broken down into several components,
which take the form of separate plug-ins. Each component operates as an
autonomous project, with its own set of committers, bug categories, and
mailing lists. However, all plug-ins are required for the CDT to work
properly. Here is a list of the plug-ins/components:

e Primary CDT plug-in is the “framework” for the CDT plug-ins.
* CDT Feature Eclipse is the CDT Feature Component.

e CDT Core provides Core Model, CDOM, and Core Components.
e CDT Ul is the Core Ul, views, editors, and wizards.

* CDT Launch provides the launch mechanism for external tools such
as the compiler and debugger.

* CDT Debug Core provides debugging functions.

* CDT Debug UI provides the user interface for the CDT debugging
editors, views, and wizards.

e CDT Debug MI is the application connector for MI-compatible
debuggers.

The GNU Cross Development Toolchain

Cross-development in general refers to the overall software development
process that produces a single application or a complete system running on
a platform that is different from the development platform. This is an
important concept when the target system doesn’t have a native set of
compilation tools, or when the host system is faster and has greater
resources.

The platform where the actual development takes place is called the host
platform. The platform where the final application is tested and run is

© 2009 PHYTEC Messtechnik GmbH L-703e_4 5
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called the target platform. In this QuickStart we are using an x86-based
Linux as the host platform. As the target platform we are using the ARM
architecture with an 1.MX31 CPU.

Building a program for a CPU architecture different from the one used on
the machine where the compilation is done is accomplished using a cross-
compiler toolchain and cross-compiled libraries. In this QuickStart we are
using the GNU C/C++ Cross Development Toolchain.

6 © 2009 PHYTEC Messtechnik GmbH L-703e_4
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2 Getting Started 35 min

TIM

In this chapter you will establish the basis to pass the steps in this
QuickStart. First you will learn how to configure the host platform. You
will install additional software packages and setup the network
configuration for connecting your host to the target. After connecting the
host to the target, you will copy an application to the target. At the end of
this chapter you will be able to start a first demo application on the target.

2.1 Requirements of the Host Platform

To pass the following steps in this QuickStart, you will need a host PC
with an installation of openSUSE 11.0 (x86) and the KDE desktop.

When you are installing openSUSE 11.0, you can select KDE as Desktop
selection. The default packages to use openSUSE 11.0 with your host PC
will be selected automatically. This default selection will suffice to pass
the steps in this QuickStart Instructions. The installation of additional
packages and configurations will be described on the following pages.

In the following configuration steps we assume that the host PC is not
connected to any other network. The target and host will be connected with
a cross-over cable via a peer-to-peer connection. If your host is part of a
company’s network, we recommend disconnecting your host from such a
network.

In these QuickStart Instructions you will have to shutdown the firewall and
configure the network card of your host PC. If your host PC is connected
to another network, changing the IP address can cause conflicts with
existing hosts.

© 2009 PHYTEC Messtechnik GmbH L-703e_4 7
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2.2 Configuring the Host Platform

In this passage you will learn how to configure the host platform. You will
execute the following steps:

 Installing additional software packages. These packages are necessary
to accomplish the steps in the QuickStart Instructions.

* Setting up the network configuration to use the host PC with your
target.

e Disabling the firewall. If the firewall is enabled, you will have
problems connecting to the target.

e Setting up a TFTP server. You can use a TFTP server to download
files (e.g. kernel and root file system images) to the target from within
the target’s boot loader.

Installing Software Packages

To accomplish the steps in the QuickStart Instructions you will have to
install additional packages.

ﬂ If you don’t install all of these packages, the setup may fail or

— some configuration steps won’t work correctly.
CAUTION

8 © 2009 PHYTEC Messtechnik GmbH L-703e_4
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S A ST

Search | [~] (_,&
&
Applications ’z

" Administrator Settings

YasT

< | System Information
!' sysinfol

Systern Folders

Horne Falder
fhomesdeveloper

My Docurnerts
fhomesdeveloperf Documents

Network Folders
rematef

EeS

Media

- 5.0G Media (1.9 GB available)
!

3
Floppy Drive |‘
fedewifelll =
|v
; pler ==
W || = = | %]
% 4 T R
Favorites History LComputer Applications Leawve

User developer on linux-36py openSUSE

* Open the K menu from the lower-left corner of the desktop and click

on the tab Computer.

* Open the Administrator Settings / YaST.

Run as root - KDE su_ &

Please enter the Administrator {roof) password to
continue.

Caommand:  /shindast2

Password: | |

[ lgnare H'r" QR Hx Cancel l

* Enter your root password and click OK.
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YaST Control Center @ linux

Eile Edit Help

H“-- Software

[wal Hardware

&M System

F" Network Devices
‘? Network Services
o :

\ - Security and Users

¥w

* Miscellaneous

B Online Update
oS X

U Installation Source
e

@ Media Check
!3_,“, System Update

®

Software Management

@ Installation into Directory

l""; “, Patch CD Update

Virtual Machine
Installation (XEN}

* Open Software Management in Software.

‘ B YasT2@ws-ptx

File Package Extras Help

Filter: | Search

Search:
[libxmiz-devel -]
—Searchin

[¥| Name

[% Summary

|| Description

[ | Provides

[| Reguires

Search Mode

| Package Summary

[® libxml2-devel Include Files and Libraries mandatary for Develcpment.

(11

| E1EY)

Description I Technical Data

Dependencies |!er5iun5 }

[Ccntains

M

[] Case Sensitive

Name |Di5k Usage | ‘Used |Free |Tota| |

i I ]16% 159GB 7.92GB 9.51GB

Development.

to develop applications that require these.

libxml2-devel - Include Files and Libraries mandatory for

This package contains all necessary include files and libraries needed

‘ Check Dependencies | [ Autocheck

| Cancel || Accept l

Select Filter Search.

* Type libxml2-devel and click the Search button.

Check libxml2-devel.

10
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‘B YasT2@ Ws-ptx

Eile Package Extras

Help

Filter: |Search

Search:

[pythun-devel

—Search in
X
%]
|| Description

Name

Summary

|| Provides

| Reguires

| Package

@ python-devel Include Files and Libraries Mandatory for Building Python

Summary

(4]

| FRE)

Search Mode:

Description I Technical

Data |Dependencwe5 ‘gerswons I

[Cuntams

-]

|| Case Sensitive

‘Name | Disk Usage ‘

‘Used |Free |Tcta\

!

B 116% 160GB 7.90 GB 951 GB

.TI

[ENEY

python-devel - Includ
Python Modules

with dynamically loaded
programs.

The Python programming language's interpreter can be extended

e Files and Libraries Mandatory for Building ﬁ

-

extensions and can be embedded in other

‘ Check Dependencies |

|_| Autocheck | Cancel H Accept ‘

* Type python-devel and click the Search button.

» Check python-devel.

B YasT2

File Package Exras

Help

Filter: | Search

[ Description

"] RPM "Provides”
[] RPM "Reqguires"

Search:

[ttp -]
Searchin
[ Name
[% Summary

Search Mode:

| contains

[] Case Sensitive

Mame | DiskUsage |

| Used | Free | Total |

] —

61% 34GB 21GB 55GB

|size | Aval ver. ||

| File Transfer Protocol (TFTF) €616 K 0.43-10

(]

| [+

Description Technical

Data Dependencies | Wersions | File Lij 4 {»

yast2-iftp-server - ¥YaST2 - TFTP Server Configuration

The ¥asST2 component for configuring a TFTP server. TFTP stands for Trivial
File Transfer Protocal, Itis used for booting over the netwark.

[ Check ||:|Agtocneck

Cancel || Accept

» Type tftp and click the Search button.

» Check the packages tftp and yast2-tftp-server.
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File Package Extras Help

Fitter. [Search |,‘ ‘ |Package |Summary
[] dbus-1-qt3-devel Developer package for QT3/KDE bindings for D-Bus
Search: | E} gt3-devel Include Files and Libraries mandatory for Development,
= [] at3-devel-doc Qi3 Development Kit
[qt‘s-deve\ "l [ gt3-devel-tools  User Interface Builder and other tools (designer. assistant, ling
| Search |

~Searchin

[%| Name

3] Summary

[ Description

|| RPM "Provides"

| | RPM"Reguires"

Search Mode: En | ‘}jﬁ
| Contains I~
- Description Technical Data Dependencies | Versions File List | 1 ] 3
[ ] Case Sensitive —
qt3-devel - Include Files and Libraries mandatory for Development e
‘fou need this package if you wantto compile programs with Qt3. It contains
the "Qt Crossplatform Development Kit 2", Under usilibigt3 you will find
|Name |DiskUsage | | Used |Free | Total \ include files, documentation, precompiled examples, and a tutorial for getting
! [ 51% 34GB 21GB 55GB started with Q1.

(]
You need a license for using Qt with a non-GPL application. Alicense can be r7|

[ check |7 Autacheck Ccancel [ Accept |

* Type qt3-devel and click the Search button.
* Check gt3-devel.

B vas12

File Package Extras Help

Filter: | Patterns

| | Pattem

= boostdevel Development package for Boost C++
[ xen virtual Machine Host Server deld Debugger with Graphical User Interface

Proprietary Software
Java Environment

& Misc. Proprietary Packages
-  Development A
7 Basis Davelopment &4 valgrind
[] GNOME Development

[] KDE Development

[] RPM Build Environment

[] Integrated Development Environments
'Y CCoCaipmen

[] Linux Kemnel Development

glibc-info Info Files for the GNU C Library

Itrace Trace the Library and System Calls a Program Makes
simplified Wrapper and Interface Generatar

Tools Needed to Create Documentation from Texinfo Sources
Memory Management Debugger

[] Perl Development £l | &)
[] Gt4 Development [+
LI P pseelonment Description | Technical Data | Dependencies | Versions | File Li ¢ | »
[] ¥aST Development N

[] Web Development
I TeliTk Development

»

boost - Boost C++ Libraries

4

Boost provides free peer-reviewed portable C++ source libraries. The
Name | Disk Usage \ | Used | Free |Tota\ \ emphasis is on libraries that work well with the C++ Standard Library.
! N 151% 34GB 21GB 55GB One goalis to establish "existing practice” and provide reference

implementations so thatthe Boost libraries are suitable for eventual
standardization. Some ot the libraries have already been proposed for

7

| Check ‘Ij Autocheck Cancel H Accept |

e Select Filter Patterns.

e Select Basis Development, C/C++ Development, and Tcl/Tk
Development.
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* Click Accept.

CAUTION

2 Changed Packages -

Automatic Changes
-
\lf) In addition to your manual selections, the following packages have been changed to
resolve dependencies
‘ | Package | Summary | Size ‘ Artl
por atk-devel Include Files and Libraries mandatory for Development. 1349 kB 1
pot cairo-devel Development environment for cairo 5138kB 1
M/ fontconfig-devel Include Files and Libraries mandatory for Development. 8188 kB 2.
yod freeglut-devel Development Package for freeglut (GLUT Library) 4231kB 2
yof| freetype2-devel Include Files and Libraries mandatory for Development. 18MB 2
yori glib2-devel Include Files and Libraries mandatory for Development. 15MB 2.
M/ glitz-devel glitz - OpenGL image compositing library 2114 kB 0.
yod gtk2-devel Include Files and Libraries mandatory for Development. 1.7 MB 2.
pof| libart_Igpl-devel Include Files and Libraries mandatory for Development. 1863 kB 2
yodi libgej-devel Include Files and Libraries mandatory for Development. 27.7 MB 4.
W/ liblems-devel Include Files and Libraries Mandatory for Development 4746 kB 1.
yor libmng-devel Include Files and Libraries mandatory for Development. 1.2MB 1.
pod| libpixman Pixel manipulation library 1522kB 0.
podi libpixman-devel Development environment for libpixman 1265kB 0.
Mo/ pango-devel Include Files and Libraries mandatory for Development. 260.1 kB 1 H
(A1 i G
‘ Continue ‘ Cancel |

% |

Some additional packages will be selected automatically to resolve

dependencies.

* Click Continue to install the packages.

& YasT2 <2>

-0

x

SuSEconfig must write the
configuration of your SUSE LINUX
system. Depending on the CPU
and the amount of memaory, this
process can take some time

[ Writing the system configuration

Running SuSEconfig.permissions
Running SuSEconfig.postfix

Running SuSEconfig.scpm

Install more packages?

| Install More j | Finish

Finishing SuSEconfig

Done

Progress

Click Finish.

If problems occur while resolving dependencies, we re-
commend going back to a default configuration.
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Set Up Network Card Configuration

In the following steps you will have to configure the IP
address of your host. We recommend disconnecting your host

CAUTION from any other network. If you change the host’s IP, chances
are that problems may occur with other hosts in the network.

* Open the YaST Control Center if it is not already opened.

4, YaST Control Center @ linux-j10v __
Eile Edit Help

-i Software =

L f DSL _\ ISDM

L & s

ﬁ Hardware

ol TN Modem MNetwork Settings
I System == -

Q Metwork Senices

‘ﬁ” Novell AppArmor
s

Y Security and Users
A

2>
- Viftualization

ng
;'{/:5 Miscellaneous

| Search... i

* Choose Network Settings in Network Devices.
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X sz -

'] Network Settings

[ Slobal Options ] Owverview [ Hostname/DNS Fouting
MName IP Address

79c970 [PCnet32 LANCE] Not configured

79¢970 [PCnet32 LANCE]
MAC : 00:0c:29:1 c:09:24 s

The device is not configured. Press Edit to configure.

Add || Edit H Delete |

Help | | mport | | Back || Finish |

* Select the right network card (if more than one network card is
installed on your host).

* Click Edit to enter the Network Card Setup.
* Choose Address

© 2009 PHYTEC Messtechnik GmbH L-703e_4 15
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0 sz o

'] Network Card Setup

[ General | Address | Hardware
Device Type Configuration Mame
| Ethernet [+ [etht

5 No IP Address (for Bonding Devices)

i

iy

5 Dynamic Address [DHCF' H

@ Statically assigned IP Address
IP Address Subnet Mask Hostname

192.168.3.10 | [255.255.255.0) ]|
~ Additional Addresses

|Alias Name |IP' Address |Netmask

| Adg || Edi H Delete

Help | | cancel || Back || mext |

e Enter IP address 192.168.3.10 and subnet mask 255.255.255.0

Disabling the Firewall

To ensure that there are no problems with connections to the target, the
host’s firewall should be disabled.

* Select the General tab in the upper-left corner.

16 © 2009 PHYTEC Messtechnik GmbH ~ L-703e_4
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'] Network Card Setup

| General [ Address Hardware

~Device Activation

Activate device

[At Boot Time |v|

~Firewall Zone
Assign Interface to Firewall Zone

|Interna| Zone (Unprotected) |v]

~Device Control
[ | Enable Device Control for Non-root User \ia Kinternet

~Maximum Transfer Unit (MTLD
Set MTU

| B

Help | I Cancel H Back ||

* Use the drop-down box in the Firewall Zone settings to set the current
interface to Internal Zone (Unprotected).

e Then press Next, and in the following window click Finish to
complete the settings.

The firewall is now disabled for this network card.

Set Up TFTP Server

Later in this QuickStart you will learn how to write a new kernel image
into the flash memory of the target. To download the kernel image from
the target, you need have to have a TFTP server running. In this passage
we show you how to configure a TFTP server.

* Open the YaST Control Center if it is not already opened.
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L YaST Control Center @ linux-j10v ___

Eile Edit Help

% LUAC DIVWSE] B LuAr el
.g Software I! g B
ﬁ i || Mail Transfer Agent E NFS Client
Fa P
System @ NIS Client NTP Configuration

|¥t:ii Metwork Devices - ”
r@l Metwork Services (xinetd) @ Proxy

s Metwork Senvices

“ﬁ‘ Movell AppArmor L'::_ITFI“ Femote Administration (VNC) @ Samba Server
(& ; ) .
';']..___a Security and Users S—— Windows Domain
_|.” Membership

_ Yirtualization s

(. iSCSlInitiator

|

.
i‘;{ Miscellaneous

[ Search... '

e Choose TFTP Server in Network Services.

If the TFTP Server icon does not exist, restart the YaST

Control Center.
CAUTION

[+]

Configuring a TFTP < TFTP Server Configuration

Server

) Disable

Use this to enable a server for
@ Enable

TFTP {trivial file transfer

protocol). The server will be )
Boot Image Directory

started using xinetd.
i Jtpboot | Browse. .. ‘

Note that TFTP and FTP are not
the same.

Boot Image Directory: i i
g o Firewall is disabled

Specify the directory where
served files are located. The
usual value is /tftpboot . It will

be created if it does not exist. | YiewLog |

[«]]

| Back | | Abort |

e Switch the selection to Enable.

* The path of the boot image directory should be /tftpboot. If there is a
different path, change it to /tftpboot.
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e Click Finish.

The directory ‘ftftpboot' does not exist.
Create it?

* Click Yes to create the /tftpboot directory.
The TFTP server will be started.
* (Close the YaST Control Center.

é You have successfully finished the configuration of the host

latform.
SUIECESS p f

2.3 Linux-i.MX31-Kit Setup

In this section you will find a description of the Linux-i.MX31-Kit setup.
The whole setup will be done by a graphical interface. At the end of the
setup you will find all programs to develop applications for the target on
your host PC.

The setup will install the following programs:

* GNU C/C++ cross development tool chain — you can use this tool
chain to develop programs for the target on your host PC.

e Eclipse SDK with CDT - the Eclipse SDK is a platform and
application framework for building software which can use the GNU
C/C++ cross development tool chain.

* Microcom — a program for serial communication with the target.

* Linux Kernel archive — this kernel archive contains the Linux kernel
source code as well as all patches needed to compile the kernel for the
phyCORE-i1.MX31.
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HelloWorld — this example program can be used to test how to
download and execute a program on the target.

mkimage — this program will be used to create the kernel image file
for the target.

There will be some additional configuration steps performed on your PC:

The setup program will create desktop links to the installed programs.

The setup will also create desktop links to access the target via FTP,
SSH, and Telnet.

The path of the cross development tool chain will be added to the
$PATH environment variable.

Read and write access to the serial interface will be added to your
user account so you use the serial communication program Microcom.

The setup will configure Microcom.

Starting the Setup

To start with the Linux-1.MX31-Kit setup, put your PHYTEC Linux-
1.MX31-Disc into your CD-ROM drive.

20
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Getting Started

The following dialog may appear:

CD-ROM - KDE Daemon -=

A new medium has been detected.
What do you veant to do?

4

Medium type: Mounted CD O riter

Qipen in Mew Windoaw

[ ] Always da this for this ype of media

[ Configure... HV [o]'4 HX Cancel ]

* Click Cancel.

s

Search: | [~] %
&

Systermn
Terminal

)
-l Terminal Program - Super User Mode

—
|| Terminzl Program
| ¥ Terminal

y " = i [ )
W | | =

Favarites History Computer Applications

User developer on linwe36py openSUSE
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* From the K menu, select the Applications tab.

» Select System » Terminal W Terminal Program / Konsole.

l:l developer@linux-36py:/media’S0-458 - Shell - Konsole r:_-

Sesgsion  Edit View  Bookmarks  Settings Help

developerBlinux:™> cd SmediasS0-4587 -
developer@linux:/medias30-455> ./install.sh]

& shell

* Type: cd /media/SO-458

 Enter ./install.sh to launch the setup program.

The media may be mounted on a different mount point in the
directory /media. The mount points can be shown with the

cauT/on command Is /media. Change to the accordant directory if no
directory SO-458 should exist.

o)

b

"

= ptxdist@ws-ptx:/media/dvd - Shell'- Konsole =

Session Edit View Bookmarks Settings Help

To execute this Setup you will have to login as Root B

Please enter the Root Password: I

@] shell

* Enter the root password.
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Install Linuc-iMX31-Kit -

6 This will install Linux=-i. WX 31-Kit on your computer. Continue?

* Click Yes to proceed.

The welcome screen appears.

¥ Linux-i.MX31-Kit Setup =

Welcome to the Installation for
Linus-i. M3 1-Kit

Itis strongly recommended that you exit all
programs before running this Setup program.

Click Cancel to gquit Setup and then close any
programs you have running. Click nest to continue
with the setup program.

Mext = | | Cancel

e (Click Next to continue.
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¥ Linuxc-iMX31-Kit Setup. =

Choose Destination Location *‘
Where should Linus-i.kX37-Kit be installed?

Setup will install Linuz-i. M3 31-Kit in the following folder.

Destination Folder
’7fusrflncalfsharefim}{m-Kit

Ta install to a different falder, click browse and select anaother falder.

MOTE:

We suggest you to install Linus-i.b33E1-Kit using the default location.

Changes of the default folder must be considered when following the GuickStart
Instructions.

<Back || MNed> | Cancel

e Click Next.

¥ Linuc-iMX31-Kit Setup =)

Start Copying Files A

Review seftings before copying files

Setup has enough information to stat copying the program files. If you want to

review or change any settings, click Back. If you are satisfied with the settings,
click Mext to begin copying files.

Install Directory:

IC

fustflocalisharefinx 31-Kit

[«]

1] [ [+]

| <Back || Mext= | Cancel |

* Click Next to copy all files to your hard disk.
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B (0 The default destination location is /usr/local/share/i. MX31-Kit.
All path and file statements within this QuickStart manual are

OPTION based on the assumption that you accept the default installation
paths. If you decide to individually choose different paths, you

must consider this for all further file and path statements when

working with this QuickStart.

We strongly recommend accepting the default destination
location.

* Linux-iMX31-Kit Setup <)

Installing 't‘

Installing Linu=-i.Mx31-Kit

Flease wait while Setup installs Linus-i.pMx31-Kit on your computer.

Copying fustflocal/sharedib31-Kitlinu<-2.6.16-pcm0 37 tar bz 2

|

| <Back | Hed= ]| cancel |

The GCC C/C++ tool chain will be installed to the default directory
/opt/OSELAS.Toolchain-1.99.3/arm-1136jfs-linux-gnueabi. The program
mkimage will be installed to /usr/local/bin. All other programs and
examples will be installed to the selected destination directory.

After the files have been copied, a dialog box for the Eclipse installation
will appear.
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-,

s, Eclipse Installation x

6 Do you want to install Eclipse 7

T

* Click Yes to install Eclipse. If you want to skip the installation of
Eclipse, choose No.

We recommend installing Eclipse even if you already have
installed Eclipse on your system. The version of Eclipse
CAUTION provided on the setup CD-ROM includes additional plug-ins.

e Click Next.

¥ Linux-i.MX31-Kit Setup = -

Install Wizard Complete

The Install ¥izard has successfully installed
Linus-i.m51-Kit.

Finish % | Cancel

» Click Finish to exit the setup.
* (Close the terminal window.

Now you will have to restart the KDE desktop.
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Search; | B3 .L,g

Session

Lack
Lock zcreen

Systemn

Shutdown Cormputer
Turn off computer

Switch User »
Manage paralel sessions

G Restart Computer

= Festart and boot thiz system
Suspend to Disk
Pauze wwithout logging out

Standby
Pause without logging oot

@ Start Operating System »

Restart and boot ancther operating system

w | ©| = | = %

Fawarites Histary Cormputer Applications Leave

(1]

User developer on linwe36py openSUSE’

* Open the K Menu from the lower-left corner of the desktop.
» Select the Leave tab and choose Logout.

e When the display manager appears, enter your login name and
password to restart the KDE desktop.

You have successfully installed the software for the Linux-
i.MX31-Kit. You can now use the programs you need to
SUCCESS develop your own applications for the target on your host

system. The setup program did all necessary configurations.
In the following passage you can find some advanced
configuration information.
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2.4 Advanced Configuration Information

In this part you can find some information on how to change the
configuration steps of the setup program by your own. The setup program
performed all the following configuration steps. The information in this
part is for users who want to use the 1.MX31-Kit with a Linux distribution
other than openSUSE. This is also interesting for users who want to see
what configurations the setup program did.

During the setup program, the GCC C/C++ cross compiler was installed in
the directory /opt/OSELAS.Toolchain-1.99.3/arm-1136jfs-linux-
gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.19-kernel-2.6.27-sanitized/bin. To
start the cross compiler directly from every location of the system, the
directory of the cross compiler was added to the $PATH environment
variable. You can manually add the directory of the cross compiler to the
$PATH by adding the following line in the file /etc/profile:

export PATH=/opt/OSELAS.Toolchain-1.99.3/arm-1136jfs-linux-
gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.19-kernel-2.6.27-
sanitized/bin:“$PATH”

You can open a terminal program and use the cross compiler directly from
the command line. For example, you can compile a C program with the
following command:

arm-1136jfs-linux-gnueabi-gcc -0 HelloWorld HelloWorld.c

In the standard configuration only the root user has write access to the
serial interface. To use a serial communication tool like Microcom with
normal user rights, you have to be a member of the group uucp. A user can
be added to this group with the following command:

groupmod -A username uucp

The serial communication program was configured during the setup with
the following configuration:

115200 baud, 1 start bit, 8 data bits, 1 stop bit, no parity, no flow control.
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2.5 Connecting the Host with the Target

In this section you will learn how to connect your host PC with 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 flash on the target, and you
will be able to login with the serial communication program Microcom as
well as via a Telnet session using a peer-to-peer network connection.

* Connect the serial cable with the UART1 (connector P1, TOP) port
on the target and the first serial interface on your host.

Q Ensure to use the one-to-one serial cable included in this

Rapid Development Kit.
CAUTION

e Connect the cross-over Ethernet cable with the connector X27 on the
target and the appropriate network card of your host.

* Click the Microcom icon on your desktop.

e Connect the AC adapter with the power supply connector X30 (5V)
on your board.

a The power connector should have 5 VDC inside, and outside

— should be ground.
CAUTION

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

E;' Microcom - Konsole .5

#*kk  PHYTEC BSP PLDO9.1.0 based on OSELAS(R) ek

starting pid 828, tty 'sdevs/console': 'Sshindgetty -L 115200 tt
phyCORE login: root
root@phyCORE:™ |}

e Type root to login.

» After you have successfully logged in, you can close Microcom.

If you don’t see the U-Boot and Linux starting and don’t get a login

prompt, you probably have a kit with Windows CE preinstalled. Please
refer to the chapter “Installing Linux on the phyCORE-i.MX31” for
instructions on how to install Linux in such a case.

When the target is connected with the power supply, first the
boot loader U-Boot is loaded from the flash memory. Then
the boot loader is uncompressing and booting the Linux
kernel from the flash. The kernel will then mount the root file
system, which is also located in the target’s flash. The root
file system uses the Journaling Flash File System, Version 2.

JFFS2 is the successor, and a complete rewrite, of the
original JFFS by Red Hat. As its name implies, the JFFS2
implements a journaling file system on the memory
technology device (MTD) it manages. JFFS2 does not
attempt to provide a translation layer that enables the use of a
traditional file system with the device. Instead, it implements
a log-structured file system directly on the MTD. The file

30
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&

RESGULYVE

system structure itself is recreated in RAM at mount time by
JFES2 through a scan of the MTD’s log content.

In addition to its log-structured file system, JFFS2
implements wear levelling and data compression on the MTD
it manages, while providing power-down reliability. JFFS2
can gracefully restart, and is capable of restoring a file
system’s content, without requiring outside intervention
regardless of power failures.

Troubleshooting:

If you don’t see any output in the Microcom window, check
the serial connection between the target and your host.

At the end of the setup, you had to restart the KDE desktop.
If you haven’t done yet, restart the KDE desktop now and
try again.

It is also possible that your user account is missing read and
write access to the serial interface:

* Open the YaST Control Center.
e Choose Security and Users.
e Choose User Management.

In the line of you user name should be the group uucp.

 If the group is missing, select your user name and click
the Edit button.

* Select the tab Details.
* In Groups, check the group uucp.

* Click Accept.
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* Click Finish and close YaST.

* You need to log out and log in again for the new group
membership to take effect.

Now you can test the network connection to the target.

Telnet for
Tfanget

* Click the Telnet for Target icon on your desktop.

A new window with a connection to the target opens.

] telnet - Konsole <

Session Edit View Bookmarks Seftings Help

Trying 192.165.3.11... -
Connected to 192.168.3.11.
Escape character is '"1'.

phyCORE login: root
root@phyCORE:~ B

o] teinet A

If you can see the user login in the opened window, the network
configurations were configured correctly.

* (Close the window.
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@ Troubleshooting:
If you don’t see the user login, check the connection between

RESOLVE  the target and the host. If you have installed more than one
network card on your host, be sure to connect the cable with

the network card 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 of your host. You can check the settings of your
network card by opening YaST. In the YaST Control Center
you can select Network Settings in Network Devices. There
should be the following configuration:

AMD PCnet - Fast 79C971

+ Device Name: eth-id-00:0c:29:1f:a5:52
* |P address: 192.168.3.10, subnet mask 255.255.255.0
# Started automatically at boot

Add Edit Delete

Information on how to configure your network device can be
found in the section Configuring the Host Platform.

You have successfully set up all configurations to access your phyCORE-
1.MX31 from your host.

2.6 Copying an Example to the Target

In this section you will learn how to copy an example program to the target
using the FTP protocol with the Kongueror browser. After that you will
execute the example on the target. At the end of this passage you can find
some information on how to copy and execute a file on the target using the
command line.
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Copying a Program to the Target

* First click the i. MX31-Kit icon on your KDE desktop.

A new window with the contents of the installation directory opens.

E HelloWorld - Konqueror :_

Location  Edit Miew Go  Bookmarks  Tools  Zettings Window  Help

B Location: |[E3 wuswiocalisharedhia1-KitHelloword |~ | | [T, |+
HellowWarld

Q [ne itern - Cne File (2? KB'Tota'I) - Mo Folders

 Enter the directory HelloWorld.

1
FTP

FTP for

Target

* Click the FTP for Target icon on your desktop.

A window with an FTP session to the target opens. Now you have
two windows opened, one for the target and one for the host. You can
use these two windows to copy files per “drag and drop” from the
host to the target (and vice versa).
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"B ftp://root®192.168.3.11/home - Kl:lnquerur.'g‘- | HelloWorld - Konqueror ? | O] [ X
Location Edit View Go Bookmarks Tools Settings Window Help Location Edit View Go Bookmarks Tools Settings Window Help
L0000~ aa = #l 000000~ aafn= @
E» Location: [;3 ftp:/iroot@192.168.3.11/home "‘ !JJ B Location [,‘usn‘\ocah‘shareﬂ_muxK\UHeHaWor\d |'I ,i\
@ & Home Folder — @ & Home Folder
[Edautosave | [Edautosave @
% Bbin ‘ it [ bin
® ADeskiop HelloWorld ® ADesktop HelloWorld
[“Ibocuments [“Ibocuments
I Epublic_html I Epublic_html
© ©
[ [
w @
E E:
=] =]
s e
- =}
| | @ One ltem - One File... Total) - No Folders | ||/@ One ltem - One File ... Total) - No Folders

* Select the window that lists HelloWorld program on your hard disk.

* Click the HelloWorld program and hold the left mouse button
pressed.

* Drag the program into the window with the FTP session to the target
and release the mouse button.

* Choose Copy here in the appearing context menu.

¢ (Close the two windows.

Using Telnet to Execute a Program on the Target

* Click the Telnet for Target icon on your KDE desktop.
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Session

() telnet - Konsole =

Edit View Bookmarks Settings Help

Trying 192.168.3.11... -
Commected to 192.168.3.11,
E=cape character is

phyCORE-iMX31 login: root
root@phyCORE-iMX31:" .-HelloWorld

Welcome to the World of the phyCORE-i.MX31t
root@phyCORE-iNX31:™ |]

|| telnet

jA]l .

* Enter root as login and press Enter.

* Enter ./HelloWorld and press Enter.

The program starts and you should see the following output:

Welcome to the World of the phyCORE-i. MX31!

Using SSH to Execute a Program on the Target

SSH can be used if you want to execute a program directly from the host

on the target. Later, this will be used to execute programs out of Eclipse on

the target. Before you can start programs out of Eclipse, you have to log in

to the target via SSH from the command line for one time. This is

necessary to add the RSA public key of the target to the list of known

hosts.

TIP

There are several authentication methods when using SSH.
The method used on the phyCORE-1.MX31 is the hosts.equiv
method combined with RSA-based host authentication.

If the machine the user logs in from is listed in
/etc/hosts.equiv on the remote machine, and the user name is

36
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the same on both sides, the user i1s allowed to log in.
On the target, the file /etc/hosts.equiv has the following entry:

# file: /etc/hosts.equiv
#
# Al l ow access from everywhere.

#
+ +

The “+ +” means that every user can log in from every host.

When the host connects to the target, the file
~/.ssh/known_hosts (on the host) is consulted when using
hosts.equiv with RSA host authentication to check the public
key of the target. The key must be listed in this file to be
accepted. When the host connects to the target for the first
time, you will be asked to store the target’s RSA pubic key to
your ~/.ssh/known_hosts. If you agree to do this, then the host
will be able to connect to the target without entering a
password.

This authentication method closes security holes due to IP
spoofing, DNS spoofing, and routing spoofing. But note that

/etc/hosts.equiv 1s, in general, inherently insecure and should

CAUTION be disabled if security is a concern.

SSH for

Target

e Click the SSH for Target icon on the desktop.

A new window opens.
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) ssh-Konsole £

Session Edit View Bookmarks Settings Help

The authenticity of host '192.168.3.11 (192.168.3.11)' can't be established. =
FSA key fingerprint 1s 23:059:70:ch:4¥:23:5a:de:03:13:7h:eb:3f:41:69:97.

Are you sure you want to continue connecting (yes/nol? ues

Warning: Permanently added '192.168.3.11' (RSA) to the list of known hosts.
root@phyCORE:™~ |

|| ssh

In this window you can see that the authenticity of the phyCORE-
1.MX31 can’t be established. This is normal if you want to create an
SSH connection for the first time.

* Enter yes and press Enter to continue. The RSA public key of the
target will be permanently added to the list of the known hosts.

@ Troubleshooting:
If an error occurs and you can’t see the root@phyCORE:~>

RESOLVE prompt, open a terminal window and enter the following
command:

* rm ~/.ssh/known_hosts
Try to log in again by entering:
* ssh root@192.168.3.11
* Enter yes to add the target to the list of known hosts.

Now you should see the target’s prompt.

We expect that you haven’t changed the SSH configuration
file on your host. If you change this file, the authentication

CAUTION may not work.

Now you are logged in, you can execute programs on the target.
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 Type ./HelloWorld to start the program you had copied to the
phyCORE-1.MX31 before.

The program starts and you should see the following output:
Welcome to the World of the phyCORE-i. MX31!
* Close the SSH window.

é You have successfully copied and executed an example

application on the target.
SUGCCESS

2.7 Advanced Information

Copying a Program to the Target with the Command Line
* Open a new terminal window.
e Change to /usr/local/share/i. MX3 1-Kit/HelloWorld:
cd /usr/local/share/i.MX31-Kit/HelloWorld
* Copy the application to the target by typing:
ftp -u ftp://root:root@192.168.3.11/ HelloWorld

Be sure to enter a slash followed by a space after the IP address.

Executing a Program on the Target
* Open a Telnet session to the target:
telnet 192.168.3.11
e Type root and press Enter.

* Type ./HelloWorld to start the application.

Executing a Program directly on the Target using SSH

* To start the program, type:
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ssh root@192.168.3.11 ./HelloWorld

After the program has finished, SSH will logout automatically.
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3 Getting More Involved

TIME

In this chapter you will pass some continuative topics. First you will
configure and compile your own kernel. With the kernel configuration tool
you can add additional features, or disable them if they are not needed.
After compiling the kernel, you will learn how to write the newly created
kernel into target’s flash memory and how to start the new kernel.

Then you will start working with the Eclipse platform using the C/C++
Development Tools (CDT) in conjunction with the GCC C/C++ tool chain.
You will learn how to configure the Eclipse platform and how to open an
existing project. After that you will create your first own project and
modify the example’s source code.

At the end of this chapter you will execute the program as an external
application out of Eclipse. Additionally, you will add your application to
the startup configuration of the target so it is automatically started when
the phyCORE-i.MX31 boots.

3.1 Configuring and Compiling the Kernel

In this part you will learn how to configure and build a new Linux kernel.
First you will copy the kernel archive to your home directory and extract
the kernel source. Then you will configure the kernel with the graphical
user interface gconf. After the configuration you will compile the new
kernel using the GNU cross development tool chain.

The kernel used by PHYTEC is based a standard kernel available from
www.kernel.org. Additionally, the kernel archive in your setup installation
directory already includes all necessary patches for the phyCORE-1.MX31.

As the first step, open a new terminal.
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—

=

* Click the terminal icon on your desktop.

e Type the following commands to copy the kernel archive to your
home directory:

cp /usr/local/share/i.MX31-Kit/linux-*-PCM037.tar.bz2 ~
cd ~
e Unpack the kernel source archive:
tar xvjf linux-*-PCM037.tar.bz2
* Change to the newly created directory:
cd linux-*

The kernel would normally be built for the native machine architecture of
your host. To use the ARM architecture and ARM cross compiler suitable
for the phyCORE-1.MX31 instead, you will have to specify the architecture
and the cross compiler on the command line.

e Type:
make xconfig ARCH=arm

The kernel configuration tool gconf starts.
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) _ Linux Kernel ¥2.6.30-rc4-pte-ncc] Configuration &

Eile Edit Option Help

—d

) | &

E

|Option

Option

OWan interfaces support
OISDN support
= Input device support
-~ Hardware /O ports
o Character devices
Serial drivers
OIPMI top-level message handler
~OTPM Hardware Support
- sUpport
12C Hardware Bus support
Miscellaneous I2C Chip support
M SP| support
GPIO Support
= FDallas's 1-wire support
1-wire Bus Masters
<1-wire Slaves
OPower supply class support
OHardware Monitoring support

. OGeneric E%ET? svsfs driver an

g

mI2C device interface

H Autoselect pertinent helper modules
O12C Core debugging messages
O12C Algorithm debugging messages
0O12C Bus debugging messages
O12C Chip debugging messages

12C device interface (I2C_CHARDEV)

Say Y here to use i2c-* device files, usually found in the /dev
directory on your system. They make it possible to have user-space
programs use the I2C bus. Information on how to do this is
contained in the file <file:Documentation/iZc/dev-interface>.

This support is also available as a module. If so, the module
will be called i2c-dew.

e Select I12C support in Device drivers.

e Check I2C support.

e Check I2C device interface.

) _ Linux Kernel ¥2.6.30-rc4-pte-ncc] Configuration &

Eile Edit Option Help

—d

) &

H | Il E

|Option

Option

OWan interfaces support
OISDN support
= Input device support
-~ Hardware /O ports
o Character devices
Serial drivers
OIPMI top-level message handler
~OTPM Hardware Support
= BI2C support
2C Hardwz
Miscellaneo
M SP| support
GPIO Support
= FDallas's 1-wire support
1-wire Bus Masters
<1-wire Slaves
OPower supply class support
OHardware Monitoring support

are BUs sUppo
us 12C Chip support

@_D_GM_E?ET? svsfs driver o0
% —

g

H..
|12C system bus drivers (mostly embedded / system-on-chip)
OGPIO-based bitbanging 12C

@iMX 12C interface
OOpenCores 12C Controller
O Simtec Generic 12C interface

External I2C/SMBus adapter drivers
OParallel port adapter (light)
OTAOS evaluation module

[

IMX I12C interface (12C_IMX)

Say Y here if you want to use the IIC bus controller on
the Freescale . MX/MXC processors.

This driver can also be built as a module. If so, the module
will be called i2c-imx.
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e Select I2C Hardware Bus support.

e Check IMC I2C interface.

* Save your configuration and exit the configuration tool.
* Type:

make ARCH=arm CROSS_COMPILE=arm-1136jfs-linux-
gnueabi- ulmage

The kernel sources will be compiled and the new kernel will be built. This
will take a few minutes. The new kernel will be written to
arch/arm/boot/ulmage.

If the process of building the kernel stops with an error,
check the values of both ARCH and CROSS_COMPILE.

CAUTION Another possible problem could be an entry in the file
/etc/profile . Check if the directory of the cross compiler was
added to the $PATH environment variable. In etc/profile you
must find following entry:

export PATH=/opt/OSELAS.Toolchain-1.99.3/arm-
1136jfs-linux-gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.19-
kernel-2.6.27-sanitized/bin:“$PATH”

If not you can add this line manually.
e Close the terminal window.

In this section you learned how to configure and compile a new kernel.
Now you can add new features to your kernel, or remove features you do
not need.

Writing the Kernel into the Target’s Flash

In this passage you will find a description on how to write the newly
created kernel into the phyCORE-1.MX31’s flash memory. Before the
kernel can be written into the flash, the target will have to download
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the kernel from a TFTP server. This will be done from the command
line of the boot loader. The kernel will be copied into target’s RAM.
Then you will have to erase the part of the flash where you want to copy
the kernel image to. Finally the kernel is written from the RAM to the
flash.

In the default configuration you will find four partitions on the target: The
first partition contains the boot loader, the second is used to store the boot
loader settings, the third partition stores the Linux kernel, and the fourth
contains the root file system.

The four partitions have the following address ranges:

0xa0000000 - OxaO03ffff (U Boot)

0xa0040000 - OxaO005ffff (U Boot Environnent)
0xa0060000 - Oxa025ffff (Linux Kernel)
0xa0260000 - Oxalffffff (Linux Root File System

You should never erase the U-Boot partition. If this partition

ﬁ is erased, you won’t be able to start your target anymore.

- Refer to the chapter “Installing Linux on the phyCORE-

CAUTION i.MX31” for detailed information on how to restore your U-
Boot partition in such a case.

—
=

* First open a new terminal window if it is not opened yet.
e Copy the new kernel image to the /tftpboot directory and exit:

cp ~/linux-*/arch/arm/boot/ulmage /tftpboot; exit
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E Microcom - Konsole ,-:

U-Boot Z.0.0-rc9 (Jul 28 Z009 - 10:50:08)

Board: FPhytec phyCORE-1.Mx31
MAND device: Manufacturer ID: OxZ0, Chip ID: Ox76 (ST Micro NAND G4MiB 3,3V 8-
t)

scannlng device for bad blocks
RCSRE_BTF: Z0O

Using environment in NOR Flash

got MAC address from EEFROM: 00:50:C2:95:4E:08

mx31 cpu clock: 513MHz

ipz clock : B4133247Hz

Malloc space: 0x87b00000 -> Ox&7F00000 (size 4 ME)

Stack space : 0x87af8000 -> Ox&7b0O0000 (size 32 kE)

erwvis: wrong magic on SdewvsenvO

no walid environment found on Sdev/enwl. Using default environment
running Jenv/bindinit. ..

Hit any key to stop autoboot: 3

type update_kernel nand|nor [<imagename>] to update kernel into flash
type update_rootfs nand|nor [<imagename>] to update rootfs into flash

vhoot:/ N =
[+

* Open Microcom and press the RESET button on the target.
You will see the output “Hit any key to stop autoboot.”
* Press any key to stop autoboot.

You can download the kernel from the TFTP server to the target’s
RAM, erase the required flash area, and write the kernel from the
RAM into the flash with just one simple command: update_kernel.
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=

g Microcom - Konsole

B! /bindsh

# use 'dhcp' to do dhecp in vhoot and in kernel

#ip=dhcp

# or set your networklng parameters here

ethl.ipaddr=192.168.3.11

ethl.netmask=255.255.2553.0
ethl.gateway=192 .16 .3.10
ethl. serverip=192.1638.3.10

# can be either 'net', 'nor' or ‘nand'’
kernel_loc=nor

rootfs_loc=nor

kernel=ulmage-pcml37
rogtfes=rogt-pcml37 . jffs2
envimage=u-boot-vZ-environment—pcml3’y

autoboot_timeout=3

nfsroot=192.168.3.10/root
bhootargs="console=ttymxc0,115200"

$hootargs="%bootargs wvideo=mx3fh:TX090"

10 B

[a[»

e Type the following command to check your U-Boot settings:

edit /env/config

You will see the configuration file which holds U-Boot’s environment

variables.

* Make sure that the following values are set in the configuration file:

et hO. i paddr=192. 168. 3. 11
et h0. net mask=255. 255.0. 0
et hO. serveri p=192. 168. 3. 10

e Type CTRL-D to save the settings to the file.

If you made any changes to the U-Boot environment, type save to
write these changes to the U-Boot environment partition, and then
press the target’s RESET button. The phyCORE-1.MX31 reboots with
the new settings applied. Again, press any key to stop autoboot.
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* Type update_kernel nor ulmage to download the kernel using TFTP
and write it into the target’s flash. The copy process can take up to a
minute.

* Press the RESET button on the target to restart the phyCORE-1.MX31
with the new kernel. The target will boot the newly created kernel.

* Close Microcom when the target has successfully finished with
booting the kernel and mounting the root file system.

@ Troubleshooting:
If any problem occurs after writing the kernel into flash, you

RESOLVE " can restore the original kernel from your setup CD-ROM.

You can find this kernel in the directory PHYTEC/PCMO037
phyCORE-i.MX3 1/Linux-Kit/BSP/Images.

* To restore the kernel, copy the file ulmage-pcm037 to
your host’s /tftpboot directory.

* Type update_kernel nor ulmage-pcm037 to download
and write the kernel into the target’s flash.

If you ever happen to damage your target’s root file system,
you can also find the original root file system in the
PHYTEC/PCMO037 phyCORE-i.MX31/Linux-Kit/BSP/Images
directory on your setup CD-ROM.

* To restore the root file system, copy the file root-
pcm037 jffs2 to your host’s /tftpboot directory.

* Type update_rootfs nor root-pcm037.jffs2 to
download and write the file system into the target’s
flash.

from a TFTP server into the RAM of the target. The kernel was
SUCCESS written from RAM to flash, and finally the target was started

é In this section you learned how to download a kernel image
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with the new kernel.

3.2 Opening an Existing Project

In this section you will import an existing Eclipse project into your
workspace. The imported example project will be compiled with the cross
compiler. After compiling the project, you will copy and execute the newly
created program on the target.

Copying the HelloWorld Project

4

3T -t

* Click the i. MX31-Kit icon on your KDE desktop.
* Right-click the HelloWorld directory and select Copy.
* Browse to your home directory.

» If the workspace directory doesn’t exist, create a directory workspace
in your home directory.

* Enter the workspace directory.

* Right-click in the workspace directory and select Paste.

Starting Eclipse and Importing the Example Project

* Click the Eclipse icon to start the application. You can find this icon
on your desktop.
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Workspace Launcher

Select a workspace

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

Workspace:

|3 l Browse...

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

[ OK l [ Cancel

e Confirm the Workspace directory with OK.

The Welcome screen will appear.

& Java - Eclipse SDK -

File Edit Refactor Navigate Search Project Run Window Help

= Welcome X

Welcome to Eclipse 3.1

» Select File ™ Import from the menu bar.
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Select

™

P
Create new projects from an archive file or directory. u
This does not copy the project into the workspace.

Select an import source:

& Archive file

=¥ Checkout Projects from CVS

8 Existing Projects into Workspace

[jiExternal Features

“; External Plug-ins and Fragments
[ File system

ElPreferences

%, Team Project Set

! 1 Next = | | Cancel

Select Existing Projects into Workspace.

Click Next.

Import Projects D
Select a directory to search for existing Eclipse projects. D‘
® Select root directory: l ] [ Browse... I
i) Select archive file: I \

Projects:

| Select all |
| Deselect All
| Refresh I
< Back | | ' Cancel
Select Browse.
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o | wec o

EDesktop Name - | Modified|
File System

KN

Select root directory of the projects to import

[ xgwea ][ Do |

* Double-click the HelloWorld directory in your home directory.

e Click OK.

& Import 2

Import Projects |/_"‘ z
-

Select a directory to search for existing Eclipse projects.

@ Select root directory: Ifhcme!ptxdist."workspace!HeIIoWorId ” Browse... l

() Select archive file: [ l

[ i
Projects:
% Helloworld Select All
Deselect All
l Refresh |
| = Back [ | Einish | [ Cancel
— = 11

» Select Finish to import the project.
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File Edit Refactor MNavigate Search Project Run Window Help

Ci- B & | &8 [ @ [ 0 Q- | &2 4 | D &7 o & [Boicr] #ava
T __”1 =8 = BB outline % - Make Targets| — B
b g B FY =

b 1=£ HelloWorld | An outline is not available

|i_ Problems 22 Console Properties # }1 b= =
0 errors, 0 warnings, 0 infos

Description | Resource | In Folder | Location

¢ (Close the Welcome screen.

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 FTP. After the file has been copied to the target, the
program is executed on the target using SSH. You should now see the
“Welcome to the World of the phyCORE-i.MX31!” message in the
Console window.

e Select the Console tab.

You will see the following content in the Console window:

Problems | Javadoc | Declaration | Bl Cansale 53 & | B-i> T 0
C-Build [HellowWiarld]

Building target: Helloworld

Invoking: GCC C Linker

arm-1136jfs-1linux-gnueabi-gcc -oHelloworld . /HellowWorld.o
Finished building target: Helloworld

make --no-print-directory post-build
ftp -u ftp:/s/root:" "@l52.168.3.11/ . HelloWorld; ssh root@l5z.168.3.11 . /HelloWorld
Welcome to the World of the phyCORE-1.MX31!

Build complete for project Helloworld f
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ﬁ If the project is not built automatically, you will have to
e check Project ® Build automatically from the menu bar.

CAUTION

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

SULIGCESS

execute the program on the target.

3.3 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/C++ cross
development tool chain.

* Open Eclipse if it isn’t already opened.
» Select File ™ New » Project from the menu bar.

A new dialog opens.
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& New Project -2

Select a wizard

Create a new C project and let Eclipse create and manage the
makefile

r_"l|
£ @

Wizards:

12 Java Project
# |ava Project from Existing Ant Buildfile

£ Plug-in Project

v =C
& Managed Make C Project

[/ 5tandard Make C Project
= |
P =Ct+4+ El

Next = I ' Cancel

» Select Managed Make C Project and click Next.

& New Project £

Managed Make C Project )
Create a new Managed Make C project. @

Project name: |myHeIIoWorId |

Project contents

(% Use default

|

[ < Back ] Next > H Finish H Cancel ]

* Enter the project name myHelloWorld and click Next.
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Select a type of project )
Select the platform and configurations you wish to deploy on @

Project Type: |Executable (Gnu) E]

Configurations:

[*] &% Debug
%] &% Release

[ ] Show All Project Types

[ ] Shew All Configurations

[ < Back l Next > l [ Finish l [ Cancel

e (Click Next.

= New Project

Additional Project Settings )
Define the inter-project dependencies, if any. @

=Projects | C/C++ Indexer

Referenced C/C++ Projects

[ J=EHelloworld

Finish l [ Cancel

e Click Finish.
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”

Open Associated Perspective? =

This kind of project is associated with the C/C++ perspective. Do you want to
open this perspective now?

["] Remember my decision

Select Yes to open the C/C++ perspective.

You will see the C/C++ IDE with the myHelloWorld project.

€

C/C++ - Eclipse SD

File Edit Refactor Navigate Search Project Run Window Help

fnid B Bi-iaacadcadlEad M SO Al

5 Egcic++| & Java
% C/C++ Projects 32 ™1 =7l = 85 outline xi\\\”l =]
e B ST

b = Helloworld

+ & myHelloWorld

An outline is not available.

B problems x Consa\e%Froper‘tiesi

0 errors, 0 warnings, 0 infos

g}bv.:.ﬁ‘

‘ Description

Resource | In Folder Location
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- =< HelloWorld
b <»Binaries
b =includes

b (=Debug
v B Helloworld.c 1
New L4
b ==myHelloworld
Cpen
Open With ¥
¥ Delete

* Right-click on HelloWorld.c in the HelloWorld project which we have
worked with previously.

» Select Copy.

& CiC++-HelloWorid.c - Eclipse SDK =)
File Edit Refactor MNavigate Search Project Run Window Help

@ a|a|la s E-e -0 |® & 8- d-w e 5 [Eciens) @' ava
& CiC++ .. 2@:”1 =08 =H0|Eox- ™ =08
& @ W| CIP o #include <stdin.hx> I A R
- & Helloworld %"t main (] U stdioh
» & Binaries printf{"wWelcome to the World of the phyCORE-1.MX31!wn"); @ main
v (2 includes 1 return o;
» (= Debug
B Hellowarld.c
m = B
[2: Problems 33 Cnnsme‘F‘mpenies|F‘rngress| ¥ % Y =0
O errars, O warnings, O infos
| Description | Resource | In Faolder | Lacation

[ I | Writable Smartinsert | 1:1

» Select the myHelloWorld project.
e Right-click and select Paste.
* Double-click on HelloWorld.c in the myHelloWorld project.
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If Build Automatically from the Project menu is selected, the HelloWorld
application will now be compiled and created with the standard GCC
C/C++ compiler suitable for your host machine. You will find the
executable file, which can only be run on your host system, in the
workspace/myHelloWorld/Debug directory.

To compile your project for the phyCORE-i1.MX31 instead, you will have
to use the GNU C/C++ cross compiler.

» Right-click the myHelloWorld project and choose Properties.
The Properties dialog appears.

& Properties for myHelloWorld <)

[wpetitertet | ~ | CiC++Build

o Active configuration

Project Type: | i |

Builders

CIC++ Build

C/C++ Documentation

Configuration: | Debug | - |fManage...|

C/C++ File Types Configuration Settings
CIC++ Indexer

Tool Setiings | Build Settings | Build Steps | Error Parsers | Binary Parser | Environment | Macros |

Project References

« ® GCC C Compiler Command |arm—‘\136]1s—lmux—gnueab\—as |

(2 Preprocessor

All options:

(& Symbols
(E% Directories | !7

(&2 Optimization
(& Debugging
2 Warnings
(8 Miscellaneous
+ B GCC C Linker
(& General
(2 Libraries
(2 Miscellaneous
(& Shared Library Settings

|5 cocrasemn |

e
(& General

N |Restore Defauts || apply |

I. oK J | Cancel ‘

e Select C/C++ Build.

* Enter arm-1136jfs-linux-gnueabi-gcc into the Command input field.
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erties for HelloWorld

(TN | - |

Info

Builders

C/C++ Documentation
CIC++ File Types
CIC++ Indexer
Project References

CIC++ Build

&
Active configuration
Project Type: | | |
Configuration: | Debug ‘ - ||Manage...|

Configuration Settings

Tool Seftings ‘ Build Seftings | Build Steps | Error Parsers ‘ Binary Parser ‘ Environment | Macros

~ B3 GCC C Compiler
(% Preprocessor
(2 Symbals
(# Directories
(% Optimization
( Debugging
(& Warnings
(& Miscellaneous

(& General

(22 Libraries
(& Miscellaneous

- B3 GCC Assembler
(2 General

| Command: | arm-1136jfs-linux-gnueabi-gee |

(# Shared Library Seftings

Al options:

‘ Restore Defaults | | Apply ‘

o<

Cancel| ‘

e Select GCC C Linker.

* Enter arm-1136jfs-linux-gnueabi-gcc into the Command input field.

60
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F Froperties for HelloWorld

[tpe fitertet | ~ | C/C-++ Build

o
Infa Active configuration
SR Project Type: | | |
| CIC++ Build
C/C++ Documentation|  COnfiguration: |Debug | = ||manage.|
CiC++ File Types Configuration Settings
CIC++ Indexer . 3
Tool Settings | Build Seftings | Build Steps | Errar Parsers ‘ Binary Parser ‘ Environment | Macros |
Project References : :
+ & GCC C Compiler Command; |arm-1136jfs-linux-gnueabi-as |
(% Preprocessor All options:
£ Symbals

(%% Directories
(2 Optimization
& Debugging
£ Warnings
(& Miscellaneous
-~ @83 GCC C Linker
& General
(&2 Libraries
(£ Miscellangous
(% Shared Library Settings

S

%¥ GCC Assembler

22 General

|Restore Defaults || Apply |

[ ox ][ camcer |

e Select GCC Assembler.

* In the Command input field, change the default as to arm-1136jfs-
linux-gnueabi-as.

» Click Apply.
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T Properties for myHelloWorld" =

!.ype filter textl. > ‘ C/C++ Build LT apr
Info -Active configuration-
Htlildees Project Type: | ['
C/C++ Build ] .
Configuration: |Debug I - ||Manage |

C/C++ Documentatic |

C/C++ File Types rConfiguration Settings-

C/C++ Indexer

1 | Tool Settings i Build Settings ” Build Steps | Error Parsers i Binary Parser | Environment | s

Project References Pre-build step:

Command:

I

Description:

-Post-build step:
Command:

iftp -u ftp/iroot:" "@192.168.3.11/ /myHelloWorld;ssh root@192.168.311 /myHelloworld |

Description:

|

[ 2200 £ £E 2

|Rest0re Defaults || Apply |

| oK ! ! Cancel

e Select the Build Steps tab.

* Enter following command in the Command input field:

ftp -u ftp://root:root@192.168.3.11/
root@192.168.3.11 ./myHelloWorld

ssh.
CAUTION

* Click Apply.
e Click OK.

JmyHelloWorld ; ssh

Be sure to enter the semicolon between ./myHelloWorld and
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Clean will discard all build problems and built states. The projects will be
rebuilt from scratch.
@ Clean all projects () Clean projects selected below
L8
Ll
[ (o] 4 l[ Cancel

» Select Project » Clean from the menu bar.
e Confirm with OK.
The project will be rebuilt.

e Select the Console tab.

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

following output:

Problems | Properties [EREEE B3 Progress &

# B riv =0

C-Build [HelloWarld]

- R U T L go—rvaree g TrgeT e
Finished building: ../HelloWorld.c

Building target: HelloWorld

Invoking: GCC C Linker

arm-11367fs-linux-gnueabi-gcc -oHelloWorld ./Helloworld.o
Finished building target: HelloWarld

make --no-print-directory post-build
ftp -u ftp://root:root@l92,168.3.11/ . /HelloWorld;ssh root@l92.168.3.11 . /HelloWorld
Welcome to the World of the phyCORE-1i.MX31!

Build complete for project Helloworld

TR
-

1
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Eclipse IDE. You have configured the project to create an

e You have successfully created your first own project with the

SUCCESS application for your target platform.

3.4 Changing 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 the standard output.

* Open Eclipse if it is not opened yet.

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

 First include the following two additional header files:

#i ncl ude <uni std. h>
#i ncl ude <fcntl. h>

Then add the function write_tty(), which writes n bytes to the first
serial interface (which, on the phyCORE-1.MX31, is connected to the
system console /dev/console):

void wite_tty(char *buffer, int count)

{

i nt out;

out = open("/dev/console", O RDW);

write(out, buffer, count);

cl ose(out);
}
Enter the following two lines in the main() function to declare the
buffer and call the write_tty() function.
char buf[] ={ "Welcone to the World of the

phyCORE-i . MX31! (serial)\n" };

wite tty(buf, sizeof(buf) - 1);

64
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In the next screenshot you can see the complete program.

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

S¥ write n bytes to the serial interface */
void write_tty(char *buffer, int count)

int out; /* wariable for file describtor *f
out=open (" dev/ttymxcd", 0 RDWRY: /% open interface *
write{out,buffer, count}; /% write n bytes *
close {out): /% close the serial interface *
H
int main(}

char buf[]={"Welcome to the World of the phyCORE-iM¥31! {serial}wn"}; /* output variable fes

write_tty (buf, sizeof{bufl-1}: S write buffer to tty */
printf("Welcome to the World of the phyCORE-1.M¥31!%n"); S* write to stdout *f
return ©;

* Save your program after changing the code.

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

Problems | Javadoc | Declaration Bl Console 23 R = B~ 0> =08
C-Build [myHelloWorld]

Building target: myHelloWorld

Invoking: GCC C Linker

arm-1136]fs-linux-gnueabi-gcec -oHelloWorld | /HelloWorld. o
Finished building target: myHelloworld

make --no-print-directory post-build

ftp -u ftp://root:" "@l82.168.3.1 / ./myHellaworld;ssh root@lSz. 168.3.11 ./
myHe1ToWorld

Welcome to the World of the phyCORE-1 Mx31

Build complete for project myHelloWorld

Executing the Program on the Target using Microcom
* Click the Microcom icon on the desktop.
 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 the phyCORE-i.MX31! (serial)
Welcome to the World of the phyCORE-i. MX31!
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¢ (Close Microcom.

When you start the application over an SSH session, you only see one
output line. When you execute the program with Microcom, you see two
output lines.

The first line is a direct output on the serial interface. You can’t
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 serial interface, so you can also see
the line that it written to the serial console.

In this passage 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 in principle quite typical for Linux because Linux treats
everything like a file.

3.5 Starting a Program out of Eclipse on the Target

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.
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& External Tools =

Create, and run conf D

Ready to launch @

Configurations

4 Ant Build

&, Program

Close

e Select Run » External Tools W External Tools from the menu bar.

& External Tools =

Create, manage, and run configurations b

Please specify the location of the external tool you would like to configure. @

Configurations [\EL 8 [New_configuration) |

& Ant Build

.V%Prcgram [EMain m"‘Refresh| g Environment | = Common

¥. New_configuration

‘Location
{ |

IBrnwse Worksgace HEmwsg File System H Variables I

‘Working Directory:

[ I

IBrowse Workspace I ‘ Browse File System.. H Variables I

Arguments

Variables.

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

{
-

| New | Delete
I Close

» Select Program.

e Select New.
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& External Tools ?"

Create, manage, and run configurations

Run a program @

Configurations Name [myHeHchr\d Target |

s Ant Build

~ QuProgram Maml @Refresn| ﬁEnvircnment} ElCommon

| ¥ myHelloWorld Target
-Location

!.’usrfbm;‘ssh ‘

[Brcwse Worksga:e...”ﬁmwsg File System H Variables

~Working Directory:

Browse Worﬁspa:e...“ﬁrowse File System. H Variables

rArguments: -

|root@192.168.3.11 ./myHelloWorld

CDEmD|

Variables.
Note: Enclose an argument containing spaces using double-quotes (")
New Delete ‘
| Run ‘ ‘ Close

* In the Name input field, enter: myHelloWorld Target
 Enter /usr/bin/ssh in the Location input field.
* Enter root@192.168.3.11 ./ myHelloWorld into the Arguments field.

» Select Apply.

Problems SR Er s Properies | Progress = B8

=terminated= Mew_configuration [Prodgram] fusrthinissh
i &|E_=-.. 5E|=J B~ i~
Melcome to the World of the phyCORE-1.MX31!

L =

e Select Run.

If you want to execute the program the next time, you can use the @&
Run External Programs button from the menu bar.
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3.6 Automatically Starting the Program when Booting the Target

In this passage you will integrate the myHelloWord program into the
startup process of the target. When you have finished this part, the
myHelloWorld application will be started automatically each time you are
starting the target.

AW\ The scripts for controlling the system startup live in /etc/init.d.
AR These are executed directly or indirectly by /shin/init, the

T/ father of all processes. The configuration of /sbin/init is placed
in /etc/inittab.

After system startup, /shin/init will switch to the default run
level, as configured in /etc/inittab. It calls the run level master
script /etc/init.d/rcS to start or stop services provided by the
other scripts in /etc/init.d. This is done by the help of symbolic
links in the directory /etc/rc.d. These links point to the actual
startup scripts in /etc/init.d.

First you will have to create a startup script in /etc/init.d.

* Click the FTP for Target icon on your KDE desktop.
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" Ee | ﬂ:p:Hroot@lBZ.iGB.S.:I.lr‘et:c.finit.d - Kunqueror.::_ti_":}

Location Edit View Go Bookmarks Tools Settings Window Help
QOQe 0o =aadm= @
E» Location: [aﬂ'ﬂ:p:Hroct@lgz.lES.B.llfethinit.d |'| AJ

| | | . |

ﬁ -/-J — i J -/-J

banner gpio gpioevent inetd modules

@ _‘_: —i | — I I _‘_:
= ‘ |

g . = o 4 A

o networking pure-ftpd pwm rcs telnetd
E [ | | —

|

™ | | J

9 thttpd udev xorg

B - _

' | ||@13 Items - 13 Files (9.1 KB Total) - No Folders

Browse to the target’s /etc/init.d. If an authorization dialog should
appear, just click on OK (no password is required for FTP access).

In the directory /etc/init.d you can see the existing scripts.

Right-click in the opened window and select Create New W Text File.

2 Konqueror—

Enter text filename:

|myHeIIOW0rId |

B e [ o6 ][ cowel |

Enter myHelloWorld.

Click OK.

Right-click on myHelloWorld and select Open with.
Enter kwrite and click OK.

The text editor KWrite starts with an empty document.
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myHelloWorld [modified] - KWrite =}

Eile Edit Miew Bookmarks Tools Settings
EXZ R A= IR e 2/
#!/bin/sh

/home /myHelloWorld,

Help
3 [:] »

Enter the following two lines:
#!'/ bi n/ sh

/ horre/ nyHel | oWor | d

Select File » Save.

Close the KWrite window.

Close the FTP window.

Telnet for
Target

* Click the Telnet for Target icon on your desktop.

] teinet- Konsole <!
Session Edit View Bookmarks Settings Help

rootBphyCORE : /etocsro.d 1s -1

Lruxrs s 1 root root 14 Apr 20 2009
L s 1 root root 17 Apr 20 2009
L rs 1 root root 17 Apr 20 2009
Lruxrs s 1 root root 17 Apr 20 2009
L s 1 root root 20 Apr Z0  Z009
L rs 1 root root 20 Apr 20 2009
Lruxrs s 1 root root 1% Apr 20 2009
L s 1 root root 18 Apr 20 Z009
L rs 1 root root 17 Apr 20 2009
Iruxrs s 1 root root 16 Apr 20 2009
— TP —X =3 1 root root 77 Apr 20  Z009

00
rootBphyCORE : setcsre.d i

[«

s telnet

B
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Enter root and press Enter to login.

The startup script we have just created with KWrite must be made
executable in order to run it later:

chmod a+x /etc/init.d/myHelloWorld

Change to the directory /etc/rc.d. Type the following command:
cd /etc/re.d

Enter Is -1 to list the directory contents.

You can see the different links to the scripts in the directory
/etc/init.d. The scripts are started in alphabetic order: The script udev
is the first script started because the link starts with S00..., whereas
S899zzz PHYTEC _BSP_version_startup_script will be started last.

To start your myHelloWorld application automatically when the
system boots, you have to create a new link to the start script
/etc/init.d/myHelloWorld.

In /etc/rc.d, create a symbolic link which points to
/etc/init.d/myHelloWorld. Enter the following command:

In -s /etc/init.d/myHelloWorld /etc/rc.d/S99myHelloWorld
Type Is -1 again to check the newly created link.

Close the window.

Open Microcom.

Push the RESET button on the target to restart your system.
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|:| Microcom - Konsole :-:

ik PHYTEC BSP PDO9.1.0 based on OSELAS(R) ek

starting pid 830, tty '/dev/console’: 'ssbindgetty -L 115200 tt

The program myHelloWorld now starts automatically on startup.
Because its link in /etc/rc.d starts with $99..., you should see
myHelloWorld’s output near the output of the two other scripts that
start with $99... (which print all sorts of version information).

¢ (Close Microcom.

Now you can add your own programs to the root file system and start these
programs automatically when your phyCORE-1.MX31 boots.

You have successfully passed the “Getting More Involved”

part of this QuickStart.
SUCCESS
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4 Debugging an Example Project

TIME

In this chapter you will learn using the GNU debugger, GDB, on the host
for remote debugging 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 C/C++ 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.

4.1 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.
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To debug a program with GDB, the program needs extended debugging
symbols. With the default Eclipse settings, these debugging symbols have
already been added when building the program.

* Open Microcom.

Welcome to the World of the phyCORE-1.Mx31!

*#*%  PHYTEC BSP PD0O9.1.0 based on OSELASIR) ek

starting pid 829, tty 'Adev/console': 'Yshindgetty -L 115200 £t
phyCOEE login: root

rootEphyCORE : ™ gdbserwver 192.18%5.3.11:10000 myHellolorld
Frocess myHellollorld created; pid = 834

Listening on port 10000

* 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.
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4.2 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.
» Select myHelloWorld in the Navigator window.
* Select Run » Debug from the menu bar.

A dialog to create, manage, and run applications will appear.

Create, manage, and run configurations

@ [Debugger]: No debugger available

Configurations: Name: %myHeIIoWorId |

[E]C/C++ Attach to Local Applicz

\= [E]C/C++ Local Application

@ myHelloworld

[€]C/C++ Postmortem debuggel

EMain| D<J=Argument5| ﬁEnvironment| E%Debuggerl @Source| E=iCommon |

Project:
©Eclipse Application |myHelloworld [T
[ Java Applet (_;;c++ Application:
EJBV_E il lDebugmeHeIIoWOrld | iSearch RO H Browes. o
Ju JUnit

Jit Junit Plug-in Test ; 5
[%| Connect process input & output to a terminal.

[Z, Remote Java Application
7 SWT Application

FE T—— R v 1

| New | | Delete |

Close

e Select C/C++ Local Application.
e Click New.
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=

Program Selection =

Choose a program te run:

| |

Binaries:

¥ myHelloworld

Qualifier:

% armle - f/myHelloWorld/Debug/myHelloWorld

» Select the Search Project button.
* Click OK .
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Create, manage, and run configurations

Configurations: Name: imyHeIIoWorId |
[€]C/C++ Attach to Local Application
|= [E]C/C++ Local Application [ B Main | &a-Arguments | B§Environment | ﬁDebquer‘ %, Source | EICommon |

@ myHelloWorld

[E]C/C++ Postmortem debugger Debugger: |k3DB Server | =

@ Exlip=e:Applicebion [%] Stop at main() on startup | Advanced... |

il Java Applet
RO rDebugger Options-
[T Java Application

Ju JUnit Main| Shared Libraries

Ji7 Junit Plug-in Test

GDB debugger igdb || Browse... |

Remote |ava Application
E J £p GDB command file: | || Browse... |

Connection: ISeriaI |v |

Device: lfdew’ttyso |

Speed: 115200 IT|

57 SWT Application

| New || Delete | | Apply || Revert |

| Debug | i Close i

Select the Debugger tab.

Select GDB Server from the Debugger drop-down box.

Click the Browse button right beside the GDB debugger input field.
A new dialog opens to choose the GDB executable.

Click on File System.

Navigate to the directory /opt/OSELAS.Toolchain-1.99.3/arm-
1136jfs-linux-gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.19-kernel-
2.6.27-sanitized/bin.

Select the file arm-1136jfs-linux-gnueabi-gdb.
Click OK.
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& Debug -

Create, manage, and run configurations
@ Main]: Program does not exist

Configurations:
[T] C/C++ Attach o Local Application

- [£] C/C++ Local Application
CI/C++ Postmortem debugger Debugger: |GDB Server ‘ o |
4 Eclipse Application
Java Applet
Java Application Debugger Options

Ju Junit Main | Shared Libraries |

Jit JUnit Plug-in Test
3 GDB debugger 2.8-binutils-2.19-kernel-2.6 27-sanitized/bin/rm-1136jfs-linux-agnueabi-gdb) Browse ..

ERemuteJava Application eke} ) Bl s LAl J 1ux- agnueabl-g ‘ 2 |
@SWTApphcaUun

Mame: | New_configuration |

B2 main | (= Arguments ‘ ) Enwmnment| % Debugger | . Source | El Comman

[+| Stop at maing on startup | Advanced... ‘

GDB command file: | H Browse... |

Connection: | Serial - |

Device: |/devityS0
Speed: [115200 | ~ |

Mew H Delete | Apply || Revert ‘

| || close |

e From the Connection drop-down box, select TCP.

* Enter 192.168.3.11 (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.

Confirm Perspective Switch ~'_=-‘

This kind of launch is configured to open the Debug perspective
when it suspends. Do you want to open this perspective now?

[ | Remember my decision

» Select Yes to switch to the Debug perspective.
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The Debug perspective opens and the debugger stops at the first line
automatically. The host’s GDB is now connected to the GDB server on the
target.

& Debug - myHelloWord.c - Eclipse SDK &)

File Edit Refactor Mavigate Search Project Run ‘Window Help

. & o - a | & gl i @ 35 Debug|
B-EE B B0 | ®® LB e e % (3 oebun]
%Debug = = O ||e9= varianles 53 Breakpoinis Modules | Registers | Signals = EI'

T N AN A B B|& %%
« ] myHelloWarld [C/C++ Lacal Application] Ell » @ bur
- 55_'? GDE Server (1271506 2:11 Ph) (Suspended) ‘
~ o Thread [1] (Suspendexd) |
= 1 mainf at . myHell R {
e Debugger Process (1201506 2:11 P l_ =
B thom \erhnntksnaceuHAll A D A bk 10 7124506 2117 =
|G e I [+] T i 0|
18 myHelloWworld.e 52 = B = outline 3 =
) [2]m 4 |\ s -
out=open (" sdev/ttymxc@", 0 RDWRY; /* open interface x B BN e
write{out,buffer,count); /* write n bytes i 2 nistdh
close{out]; A tloze the serial interface Ay
H = fentlh
F . "

int main{) = stdioh

i X @ writs_tty
kg char buf[]={"Welcome to the World of the phyCORE-iM3L! (seriallin"}; /* output varizble =

: ® main
write_tty (huf, sizeof (buf)-1); £ write buffer to tty */
printf{"Welcome to the World of the phyCORE-1.MxX31!%n"); /% write to stdout i
return o; -
|
I»]
Tasks Memaory &‘_’" Cﬁ| = B-ri- =0

e _C_/C+__+"L_qcaiApp\!can'un] {h_omea‘qgv._:.-\qper/wurks__pacefmyHe!\qurIdeg_l_Jug{myHe!\qurlpl (1_2#15/{36 2_11_ P_M)

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.

4.3 Setting a Breakpoint

Now you will set a breakpoint in your program. The breakpoint will be set
on the last line. If you resume the application, the debugger will stop on
this line.
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%5 Debug 2

Toggle Breakpoint e

ad)

Bun As

I Cebug As
Team

[4 Compare With

* v w w v

I Replace With

Add Bookmark...
Add Task...

»| = Show Quick Diff Shift+Ctrl+Q f the phy

Show Line Numbers

Preferences... phyCORE-

( ‘? return 0;

e 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.

4.4 Stepping and Watching Variable Contents

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

* Expand buf in the Variables window.
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Variables X Breakpoint5|ModuIes|Register5| Signal5| =0

2 B & B kT

< (®buf it

[

(9=buf[0] = .
(9=buf[1] = .
(9=-buf[2] = .

G)=buf[3] = .

(=buf[4] = "%’
=buf[5] ="'@"
(=buf[6] = .

®-buf[7] = . @

0 '\O'

1 D

e Click on the Step Over =

next line.

button in the Debug window to step to the

You will see the content of the buf variable in the Variables window.

0= Wariables &3 Breakpoints | Modules | Registers | Signals =8
HEB| & R%R T

"Welcome to the World of the phyCORE-iMX31! (seriallun® B

] [+]

* Click on the variable buf.

4gl myHelloworld.c 23 =0
void write_tty (char *buffer, int count) Z_
int out: /* yarlable for file describtor *f
» out=open (" /dev/ttymxcd",0 RDWR); /* open interface B B
write (out, buffer, count); /¥ write n bytes *f
. close fout): A close the serlal interface L
int main{}
¢ char buf[]={"Welcome to the World of the phyCORE-iMx31! {serialliswn"l}: /% output wariable *
write_tty{buf,sizeof{buf}-1}; /% write buffer to tty */ [+
Gl G [+]

e Then click on the button Step into “~ to enter the function
write_tty().
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The debugger stops in write_tty().

You will see the following variable window:

.
Mreakpnints Modules | Registers | Signals = B

) 4k El|§"“%%v

:j;-‘*"'- huffer = Oxhedbad1 b
¢4 count=52
(= out=0

|Oxbedb5dlb "Welcome to the World of the phyCORE-iM31! ({seriallin” E
] HE [
* Click on the variable buffer.

You will probably see a different address at the buffer pointer.
Remember what address is shown in your case; you will need this
address later.

4.5 Changing Variable Values

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.
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(60- E@l-\\ ?reakpoints . Modules | Registersl Signalsé

I:IE'!

LB F R %Y

b wbuffer = Oxbeds3ed?

“Heount = 52

=out = -1093124428

|52
[
[ER !
or o
'
o
3 i‘"

"t A% putnnt wariahle

Select All
=) Copy Variables
[] Disable

u{}

#, Cast To Type...

Find Variable ..

%, Change Value...

£ add Global Variables...

#
4 Remove All Global Variables

Format

Y Watch

Ctri+A
Ctrl+C

Ctrl+F

[l | I

e Select the count variable in the Variables window.

* Right-click on count and select Change Value.

£ SetValue =

Enter a new value for count:

7

[«

[«]*]

|| cancel

]

e Change the value of count to 7 and click OK.

* Open Microcom if the application is not already opened.

* Go back to Eclipse.

e Click the Step Over = button two times.

* Change to Microcom.
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root@phyCORE:~ gdbserver 132 168.3 10:10000 myHel lowor Id
Frocess myHelloworld created; pid = 434
Listening on port 10000

(IQE it

Femote debugging from host 192 168 .3.10

we | comel]

You will see the output Welcome in the Microcom window. This means
that due to changing the counter variable’s value, instead of printing the
full “Welcome to the World of the phyCORE-1.MX31” string, only the first

seven characters of the buffer were written to the screen.

4.6 Using the Memory Monitor

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

Console | Tasks =0

SEE "

Memory Monitors ® Memory Renderings 5 B
Add Memory Monitor

» Select the Memory tab.
* Click Add Memory Monitor.

6= Variables 3 Breakpoints | Modules | Registers | Signals =8

£ Monitor Memory —

v Z¥puffer = Oxbeal6eds

Enter address or expression to monitor:
tdcount =7

0xbeal6eds| E]
¢d-out = 1074304164

[ ox ][ conca |

WEGIEERETERE:] "Welcome to the World of the pyhCORE-PXA270 (ttysSO)\n"

(e [«]})
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* Enter the address of buffer and click on OK. Remember that the
variable’s address might differ on your system.

consoe] vacks (TN, ~o
FEEFEN
= X

Memory Monitors % X & Memory Renderings
Py
Address ‘0-3 |4-7 |E-B |C-F ‘
BEALGE4D (4850000 2850000 57656C63 EFEDE520

BEA1GES0 746F2074 68652057 6F726C64 206F6620
BEA1BEGD 74686520 70796843 4F524520 50584132

BEA1BE7D 37302028 74747953 30290A00 00000808

BEA1GEBD BCBEALBE 304BO340 84850000 00000808 @

e Change the window size.

s es 1) &8 ()~
()%

* Click Add Rendering.

& Add Memory Rendering - >

Memory Monitor

lebeSaSerﬂ-S . OxbeBaBedB8

Add New...

P

Memory Rendering(s)

Hex

ASCI

Signed Integer

Unsigned Integer

"ok |[ concer |

e Select ASCII and click OK.
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Cnsole | Tasks

=0
oo [l B (5]~
= X

Memory 5 3 3& Memory Renderings

[oxbeda6e48 <Hex> ” OxbedaGed8 : 0XBEDAGE4S <ASCIl>
Address ‘0-3‘4-}'|8-B|C-F ‘ ‘B
BEDAGE4® .. Welc ome

BEDAGES® to t he W orld of
BEDAGEGO the pyhC  ORE- PXAZ

0
BEDABE7D 7O ( ttys - @

You can see the contents of the variable buffer at the address
Oxbeda6e48 (or whatever address is used on your system).

e Now click the Resume iial button from the menu bar.

Ag) FroyHelloWarld.c 52 =8
out=open("/dev/ttymxcd", 0 FOWR}; /% open interface */ i
write (out,buffer, countl; S write n bytes */
close {out): /* tlose the serial interface */

b
int main(}

char buf[]={"Welcome to the World of the phyCORE-iM¥31! {serial}wn"}: /* output wariable * |

write_tty (buf,sizeof({buf)-1}; A owrite buffer to tty */
printf("Welcome to the World of the phyCORE-1.M¥31!%n"); S¥ write to stdout */
B return @;

1 i [+]

The debugger stops at the breakpoint in the last line of main().

e Click the Resume = button to end the application.

You have successfully passed the debugging chapter. You are
now able to configure and use Eclipse for remote debugging.

SUCCESS 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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5 Further Information

In the PTXdist User Manual you can find further information. The manual
is located on your setup CD-ROM in the directory:

PHYTEC/PCMO037 phyCORE-i.MX31/Linux-Kit/BSP/OSELAS

The PTXdist User Manual includes information on the following topics:

 Installation and Configuration of PTXdist.

* Building and using a tool chain.

» Create and activate a PTXdist project.

* Running the phyCORE-1.MX31 from network only.

e Running the phyCORE-1.MX31 stand-alone.

e U-Boot on the phyCORE-1.MX31.

e The phyCORE-1.MX31’s Board Support Package (BSP).

e Using CAN on the phyCORE-1.MX31.
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6 Summary

This QuickStart manual provided a general “Rapid Development Kit”
description, as well as software installation advice and an example
program enabling quick out-of-the-box start-up of the phyCORE-1.MX31
in conjunction with the Eclipse IDE and GNU C/C++ software tools.

In the Getting Started section you learned how to configure your host to
provide a basis for working with your target platform. You installed the
Rapid Development Kit software and learned how to copy and run a
program on the target.

In the Getting More Involved section you got step-by-step instructions on
how to configure and build a new kernel, modify the example application,
create and build new projects, and copy programs to your phyCORE-
1.MX31 using Eclipse.

The Debugging part of this QuickStart gave you information on setting up
and using the GNU debugger with the Eclipse IDE. You learned how to set
breakpoints, watching and changing variable contents, and using the
memory monitor.
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7 Installing Linux on the phyCORE-i.MX31

This part provides instructions on how to install the boot loader (U-Boot)
on the phyCORE-i.MX31 and how to write a kernel and/or a root file
system image into the target’s flash memory.

7.1 Installing the Boot Loader

The boot loader used on the phyCORE-1.MX31 is U-Boot, the Universal
Boot Loader. The installation of the boot loader will be performed by the
AdvancedToolKit provided by Freescale. The AdvancedToolKit must be
executed on a PC running Microsoft Windows.

e Insert your PHYTEC Linux-i.MX31-Disc, navigate to the
PHYTEC\PCMO037 phyCORE-i. MX3 I\Linux-Kif\Software\Tools\
ADS_ToolkiNFSL_ATK_TOOL_WINS_STD_INSTALL_1_3 directory,
and execute Setup.exe to install the AdvancedToolK:it.

e There are two additional files in the PHYTEC\PCMO037 phyCORE-
i. M X3 I\Linux-Kit\Software\Tools\ADS_Toolkit directory: One ending
with .cfg, and the other one ending with .bin.

e Copy the file ending with .c¢fg to the C:\Program
Files\Freescale\AdvancedToolKit-STD/Config directory on your
hard disk.

e Copy the file ending with .bin to the C:\Program
Files\Freescale\AdvancedToolKit-STD/Image directory on your
hard disk.

* Configure the switch S5 to boot with UART (5,3 = on, all other =
off):
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Boot Mode/CLK-Sel.

e Connect the UART1 (connector P1, TOP) to your computer.

* Power up the baseboard.
 Start the program AdvancedToolKit.
The AdvancedToolKit dialog opens.
e Choose i.MX31 TO2 from the i. MX CPU drop-down box.
* Select the Serial Port which the phyCORE-1.MX31 is connected to.
* Click Next.
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B Advanced ToolKit Configuration Version: 1.60 g|§|@

Device Setting
iMACPU:  [iMx31TO2 =)

Device memony initial
+ DDRZ2  MDODR
" Custom Intial File |

Hozt Setting

Communication Channel

* Serial Port: COmM1 -

" 5B

[ Bypass the settings

| et » | Cancel

e In the next window, select Flash Tool.

e (Click Go to run the selected tool.
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E Sclect Advanced toolkits E”E|E|

YWelcome to Advanced Toolkit Collection

Fleaze select the toalkit you want to use, then click Go

Flazh Toal

Image Format Conwert Tool

< Back | | Cancel | Go |

» Select Erase in the Operation type section.

* Choose NOR_INTEL_CFI from the Flash model drop-down box.

* In the Operating settings section, set Address to a0000000 and Size to
40000. A size of 40000 will delete the U-Boot flash partition only. If

you also want to delete the U-Boot environment partition to start over
with the default U-Boot environment, set Size to 60000.

e Click Erase.
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B8 Advanced Toolkit (Flash Tool) =3
Operation type Flazh Device
" Dowrload " Dump | ElSwap | BBT | | Flashmadel |MOR INTEL_CFI |
" Program @ Frase [ Unboundar |
Operation settings
Addess:  Ox 30000000
Size: 0x 40000
Image
Image File [Download/Program input, Dump autput]
Process:
Silicon Security Type [HAB_TYPE] ML
< Cuit | Exit | Load... | Save... | Eraze | Stop |

* When finished, select Program in the Operation type section.

e Click the Browse button in the Image section to select the U-Boot

image you want to write

to the target. Navigate to the directory

\PHYTEC\PCMO037 phyCORE-i.MX3 \Linux-Kif\BSP\U-Boof\bin on
your setup CD-ROM and choose the u-boot-v2-image file you find

there. In the File filter drop down box, you may have to choose all

files (*.*) to list the file.

* Now click Program.
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B &dvanced Toolkit (Flash Tool) =3
Operation type Flazh Device
(~ Download ¢ Dump [ BlSwap [ BET Flazh model  |MOR IMTEL_CFI ﬂ

f* Program " Erase [ Unboundar, Browsze...

Operation zettings

Address: O |a0000000

Size: 0= |

Image
Irmage File [DownloadProgram input, Dump oubput]

|__'xu-l:u:u:|t-v2-image Browse. ..

Finizhed!

Flazh eraze successiull
Flazh program successfull

Silicon Secunity Type [HAB_TYPE] Development/Dizable

< [t | E =it | Load. .. | Save. . | Program |

* When finished, power down the baseboard.

* Configure the switch S5 to boot with NOR Flash (all switches = off):

Boot Mode/CLK-Sel.
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7.2 Configure U-Boot Environment Variables

The following steps will be done on a Linux platform. We assume that you
have configured your host platform and have executed the setup program
provided on the Linux-1.MX31-Disc. Information on how to configure the
host platform can be found in the Getting Started part of this QuickStart.

* Connect the serial cable with the UART1 (connector P1, TOP) on the
target and the first serial interface on your host.

e Connect the cross-over Ethernet cable with the connector X27 on the
target and the right network card of your host.

* Click the Microcom icon on your desktop

Microcom was configured during the setup with the following
configuration:

115200 baud, 1 start bit, 8 data bits, 1 stop bit, no parity, no flow control.

If you want to use a program other than Microcom for serial
communication, you will have to setup that program with these settings.

e Connect the AC adapter with the power supply connector X26 (5V)
on your board.

96 © 2009 PHYTEC Messtechnik GmbH  L-703e_4



phyCORE-1.MX31 Installing Linux on the phyCORE-1.MX31

T

E Microcom - Konsole Z.

U-Boot Z.0.0-rc9 (Jul 28 Z009 - 10:50:08)

Board: FPhytec phyCORE-1.Mx31

MAMD device: Manufacturer ID: OxZ0, Chip ID: Ox76 (ST Micro MAND E4MiB 3,3V 8-

t)
scannlng device for bad blocks
RCSRE_BTF: Z0O

Using environment in NOR Flash

got MAC address from EEFROM: 00:50:C2:95:4E:08

mx31 cpu clock: 513MHz

ipz clock : B4133247Hz

Malloc space: 0x87b00000 -> Ox&7F00000 (size 4 ME)

Stack space : 0x87af8000 -> Ox&7b0O0000 (size 32 kE)

erwvis: wrong magic on SdewvsenvO

no walid environment found on Sdev/enwl. Using default environment
running Jenv/bindinit. ..

Hit any key to stop autoboot: 3

type update_kernel nand|nor [<imagename>] to update kernel into flash
type update_rootfs nand|nor [<imagename>] to update rootfs into flash

uboot:/ |

* Press any key to stop autoboot.

If no configuration can be found in the flash, the built-in default

configuration will be used and you will see the following messages:

envfs: wong magi ¢ nunber on /dev/env0
no valid environnent found on /dev/envO
usi ng default environnment

running /env/bin/init...

You will be asked to enter the MAC address of your board. Please

enter the MAC address found on your module, for example:

00:50:¢2:52:9¢:3d

The MAC address can also be changed by editing the configuration file.

e Type edit /env/config to edit the configuration file.
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— —
g Microcom - Konsole -2

e Y
# use 'dhcp' to do dhecp in vhoot and in kernel
#ip=dhcp

# or set your networklng parameters here
eth0.ipaddr=192.1652.3.11
eth0.netmask=255.255.255.0
ethl.gateway=192 .16 .3.10

ethl. serverip=192.1638.3.10

# can be either 'net', 'nor' or ‘nand'’
kernel_loc=nor
roctfs_loc=nor

kernel=ulmage-pcml37
rogtfes=rogt-pcml37 . jffs2
envimage=u-boot-vZ-environment—pcml3’y

autoboot_timeout=3

nfsroot=192.168.3.10/root
bhootargs="console=ttymxc0,115200"

$hootargs="%bootargs wvideo=mx3fh:TX090"

T_ E T

[a[»

You will see the configuration file that holds U-Boot’s environment
variables. The MAC address can be set by adding or editing a line
similar to the following one:

et h0. et haddr =00: 50: c2: 99: 83: ee

(This is an example; be sure to enter the MAC address of your board.)

The default IP address of the target is 192.168.3.11, and the default
server IP address 1s 192.168.3.10. If you want to set up a different
network configuration, you can also edit the following lines of the
configuration file:

et hO. i paddr=target |P address
et h0. net mask=t ar get net mask
et hO. serveri p=server |P address

e Type CTRL-D to save the settings to the file.

e Type save to write the settings to the target’s flash.
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* Press the RESET button on your board. The target will restart with
the new settings applied.

7.3 Restoring the U-Boot Default Configuration

If you want to restore the default U-Boot configuration, you can use the
following commands to delete the U-Boot environment partition:

* unprotect /dev/nor(.ubootenv
* erase /dev/nor(.ubootenv

After pressing the RESET button on your board, the default U-Boot
configuration will be used. This also means that you will be asked to enter
the MAC address of your board again.

7.4 Writing the Kernel / Root File System into Flash

Before the kernel and/or root file system can be written into the target’s
flash, the target will have to download the image from a TFTP server. This
will be done from the command line of the boot loader. First the image will
be downloaded via TFTP and copied into target’s RAM. Then the part of
the flash where the kernel or root file system should be written to must be
erased. Finally the kernel or root file system image can be transferred from
RAM into flash.

In the directory PHYTEC/PCMO037  phyCORE-i.MX31/Linux-
Kit/BSP/Images on your setup CD-ROM you can find a file called ulmage-
pcm037 — this file is the Linux kernel image. There is another file, root-
pcm037.jffs2; this file contains the Linux root file system.

* Copy the files ulmage-pcm037 and root-pcm037.jffs2 to your host’s
/tftpboot directory.

You can download the kernel or root file system from the TFTP server into
the target’s RAM, erase the corresponding flash partition, and write the
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kernel from RAM into flash with one simple command, update_kernel or

update_rootfs, respectively.

Before executing these commands, you should check that your U-Boot

environment is properly configured.

Open Microcom and press the RESET button on the target.
You will see the message “Hit any key to stop autoboot.”
Press any key to stop autoboot.

Type the following command to check your U-Boot settings:
edit /env/config

You will see the configuration file which holds U-Boot’s environment
variables.

Make sure the following values are set within the configuration file:

et hO. i paddr=target |P address
et h0. net mask=t ar get net mask
et hO. serveri p=server |P address

Type CTRL-D to save the settings to the file.
If you have made any changes to the U-Boot environment, type save
to write these changes to the target’s flash. Then press the RESET

button on the target. The board reboots with the new settings applied.
Then, again, press any key to stop autoboot.

Type update_kernel nor ulmage-pcm037 to download and write the
kernel into the target’s flash.

Type update_rootfs nor root-pcm037.jffs2 to download and write
the root file system into the target’s flash.

The copy process can take quite a while, depending on the speed of
your system.

Press the RESET button on the board to restart your target.
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The target should now start with the kernel and root file system you
have written into the flash.
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