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Chapter 1 Introduction :
S5 min

TIME

In this Quick Start you can find general information on the PHYTEC
phyCARD-S, and 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 phyCARD-S, mounted
on the PHYTEC Development Board, in conjunction with the Eclipse
development tool.

Please refer to the phyCARD-S 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-phyCARD-S-Disc:”

e The PHYTEC phyCARD-S Hardware Manual.
e phyCARD-S Controller User's Manuals and Data Sheets.

e This Quick Start Instructions with general “Rapid Development Kit”
description, software installation advice, and an example program
enabling quick out-of-the-box start-up of the phyCARD-S in
conjunction with the Eclipse and GCC C/C++ software development
tool chain.

© 2009 PHYTEC Messtechnik GmbH  L-728e 12 1
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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.

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 Quick Start Manual

This Quick Start manual 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
phyCARD-S in conjunction with the Eclipse IDE and GCC C/C++
software tools. It is structured as follows:

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

o 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
phyCARD-S using Eclipse.

e 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-phyCARD-S-Disc contains supplemental information on
embedded microcontroller design and development in general.

2 © 2009 PHYTEC Messtechnik GmbH ~ L-728e 12
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1.4 Conventions Used in this Quick Start Manual

The following is a list of the typographical conventions used in this Quick
Start manual:

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 Quick Start.
OPTION

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

Provides useful supplementary information about the topic.

At the beginning of each chapter you can find information of
the time needed to pass that chapter.

You have successfully passed an important part of this Quick

Start manual.
SUCCESS

@ Provides information to solve common problems.
RESOLVE

© 2009 PHYTEC Messtechnik GmbH ~ L-728e_12 3
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1.5 System Requirements

Use of this “Rapid Development Kit” requires:
e The PHYTEC phyCARD-S.(i.MX 27)

e The PHYTEC Development Board with the included DB-9 serial
cable, Ethernet cross-over cable and AC adapter supplying 12 VDC
(min. 2 A).

e PHYTEC Linux distribution based on OSELAS from Pengutronix.
e An IBM-compatible host PC (586 or higher CPU).

e openSUSE 11.0 (x86) and the KDE desktop.

e Recommended free disk space: at least 2 GB.

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

RN EG

http://www.phytec.de

support@phytec.de

1.6 Software Development Tool Chains

1.6.1 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 Quick Start
shows you how to make use of the CDT, a set of plug-ins for C/C++
development in conjunction with the GCC C/C++ tool chain.

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

4 © 2009 PHYTEC Messtechnik GmbH ~ L-728e 12
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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.
e 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.

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

e CDT Debug Core provides debugging functions.

e CDT Debug Ul provides the user interface for the CDT debugging
editors, views, and wizards.

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

1.6.2 The GNU Cross Development Tool Chain

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-728e 12 5
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called the target platform. In this Quick Start we are using an x86-based
Linux as the host platform. As the target platform we are using the ARM
architecture with an phyCARD-S 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 tool chain and cross-compiled libraries. In this Quick Start we are
using the GNU C/C++ cross development tool chain.

6 © 2009 PHYTEC Messtechnik GmbH ~ L-728e 12
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Chapter 2 Getting Started 35 min

TIME

In this chapter you will establish the basis to pass the steps in this Quick
Start. 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 Quick Start, 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 these Quick Start 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 Quick Start 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-728e 12 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:

¢ Install additional software packages. These packages are necessary to
accomplish the steps in the Quick Start Instructions.

e Set up the network configuration to use the host PC with your target.

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

e Set 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.

2.2.1 Installing Software Packages

To accomplish the steps in the Quick Start Instructions, you will have to
install additional packages.

Q 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-728e 12
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Search: | [~ C)%.
.l

Applications

inistrator Settings

| Swstern Information
l' ayginfof

Systermn Folders

Home Folder
homeldewveloper

My Docurnerts
homeddeveloper/Documents

Metwork Folders

ESS

remote :§
Media
\j £.0G Media (1.9 GB available)
s o
!
Floppy Drive .
fdewiidd E
-
— =
w = | = |
L= =
Favorites History Computer Applications Leave
Userdeveloper on linux-36py openSUSE’

e Open the K menu from the lower-left corner of the desktop and click
on the tab Computer.

e Open the Administrator Settings / YaST.

Run as root - KDE su -

Flease enter the Administrator (roof) password to
continue.

Caommand:  ishindast2

Password: | |

[ lgnore H\f’ [o]14 HX Cancel l

e Enter your root password and click OK.
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Eile Edit Help

“ga Software
L_"-é E_j Online Update

Software Management

sl Hardware

M system C’) Installation Source Installation into Directory

F" Network Devices @ Media Check E‘i/ Patch CD Update

#% Network Services ' .

= [3: System Update @ Virtual Machine
Installation (XEN)

e
{71 Security and Users
I

’ Miscellaneous

e Open Software Management in Software.

File Package Extras Help

Filter ‘Search |-| Package Summary
E libxml2-devel Include Files and Libraries mandatory for Development.
Search:
[ibxmiz-devel -]
| Search |
~Search in
[¥| Name
[% summary
[ | Description
[] Provides
] Reguires £ [
Search Mode: Description I Technical Data Dependencies | Versions \
| Contains "| libxml2-devel - Include Files and Libraries mandatory for
Development.
[ Case Sensitive
This package contains all necessary include files and libraries needed
‘Name | Disk Usage ‘ | Used |Free |Tota| | to develop applications that require these.
B 16% 159 GB 7.92 GB 951 GB
| Check Dependencies | [ | Autocheck | Cancel | ‘ Accept

o Select the filter Search.
e Type libxmi2-devel and click the Search button.
e Check libxml2-devel.
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Eile Package Extras

Help

Filter: | Search

Search:

[py‘thon-deve\

|'|

~Search in

| Search |

[%| Name
[% Summary

|| Description

|V|

Package | Summary

E}byﬂmn-devel Include Files and Libraries Mandatory for Building Python

[_| Provides
[ | Reguires £l | D)
Search Mode: Description | Technical Data | Dependencies | Versions }
‘ Contains |‘| python-devel - Include Files and Libraries Mandatery for Building
Python Modules.
[ | Case Sensitive
The Python programming language's interpreter can be extended
|Name ‘ Disk Usage | ‘ Used ‘ Free |Tota| with dynamically loaded extensions and can be embedded in other
i [ 116% 160 GB 7.90 GB 951 GB Pragrame: -
(<] BN | Check Dependencies ‘ [ Autocheck | Cancel | | Accept |

e Type python-devel and click the Search button.

e Check python-devel.

B YaST2 ©

File Package Extras Help

|-| | | Package Summary | Size

Filter: | Search

| Avail. Ver. | |

o

Trivial File Transfer Protocol (TFTP) 616 K
T2- TFTP Server Configuration 112

]

Search:
[t

-]
Search |

Searchin
[% Name
(% Summary

|| Description

[ RPM "Brovides"
[] RPM "Reguires”

(11 |

Search Mode:

043-10

10

| Contains

Description Technical Data Dependencies |£ersions

[ File u:’(ﬁ

[] Case Sensitive : :
yast2-tftp-server - YaST2 - TFTP Sewver Configuration

|Name | Disk Usage | ‘ Used ‘ - |T0tal | File Transfer Protocol. It is used for booting over the network.

! P 61% 34GB 2.1 GB 55GB

The ¥aST2 component for configuring a TFTP server. TFTP stands for Trivial

| Check |DAgtocheck

Cancel

| | Accept

e Type tftp and click the Search button.
e Check the packages tfip and yast2-tfip-server.
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File Package Extras Help
Filter: | Search 4| | | Package | summary
D dbus-1-gt3-devel Developer package for QT3/KDE bindings for D-Bus
Search: v nd Liraries mandatory for Development.
D qt3-devel-doc Qt 3 Development Kit
HB'“Q"E‘ |'| [ at3-develools  User Interface Builder and other tools (designer, assistant, ling
‘ Search |
~Search in
% Name
3¢/ Summary
[] Description
[_| RPM "Provides"
[| RPM "Reguires"
SearchMode: ‘T| ] ‘TiT‘
[contains [~]
- Description Technical Data Dependencies | Wersions File List ‘ 1 }»
[] Case Sensitive —"
qt3-devel - Include Files and Libraries mandatory for Development. B
You need this package if you wantto compile programs with Qt 3. It contains
the "Qt Crossplatform Development Kit 2", Under /Jusplib/gt3 you will find
‘ Mame | Disk Usage ‘ | Used ‘ Free |Tnta| | include files, documentation, precompiled examples, and a tutorial for getting
——151% 34 GB 2.1 GB 55GB started with Ot =
You need a license for using Qt with 2 non-GPL application. Alicense canbe
| Check | [ Autocheck ‘ Cancel Accept ‘

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

File Package Exras Help

Filter: | Patterns ‘vl Package | Summary
¥ boost Boost C++ Libr
._.l ERiED =] &4 boostdevel Development package for Boost C++
[ en virtual Machine Host Server & ddd Debugger with Graphical User Interface
Prnprietary Software lz glibc-info  Info Files for the GMU C Library
Java Environment M Irace Trace the Library and System Calls a Program Makes
Misc. Proprietary Packages &4 swig Simplified Wrapper and Interface Generator
- Development b4 texinfo Tools Meeded to Create Documentation from Texinfo Sources
4 Basis Development I valgrind Memory Management Debugger

[ GNOME Development

[] KDE Development

[] rRPMBuild Environment

ntegrated Development Environments
+ Development

[ LinuxKernel Development

[ Perl Development KNl | D
[ qt4 Development
[] Python Development Description | Technical Data | Dependencies | Versions | File Li 4 [_
[] vaST Development —
[] web Development - boost - Boost C++ Libraries [<]
&4 TclTk Development E2 ‘J
Boost provides free peer-reviewed portable C++ source libraries. The
|Mame | DiskUsage | |Used |Free |Total | emphasis is on libraries that work well with the C++ Standard Library
! s 161% 34GB 21GB 55GB One goal is to establish "existing practice” and provide reference -
implementations so that the Boost libraries are suitable for eventual Ij

standardization. Some of the libraries have already been proposedtor ||

| Check | [ Autocheck Cancel || Accept |

e Select the filter Patterns.

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

o Click Accept.
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& Changed Package

. Automatic Changes
P
‘\1‘} In addition to your manual selections, the following packages have been changed to
resolve dependencies
‘ | Package Summary Size ALt
yo atk-devel Include Files and Libraries mandatory for Development. 1349 kB 1
yo/i cairo-devel Development environment for caire 5138kB 1
yo/ fontconfig-devel Include Files and Libraries mandatory for Development. 818.8 kB 2.
yod freeglut-devel Development Package for freeglut (GLUT Library) 4231kB Z
yo freetype2-devel Include Files and Libraries mandatory for Development. 18MB 2
Mo/ glib2-devel Include Files and Libraries mandatory for Development. 15MB 2.
Mo/ glitz-devel glitz - OpenGL image compositing library 2114 kB 0.
yod gtk2-devel Include Files and Libraries mandatory for Development. 1.7 MB 2.
part libart_lgpl-devel Include Files and Libraries mandatory for Development. 1963 kB 2.
yo/ libgej-devel Include Files and Libraries mandatory for Development. 27.7 MB 4.
yo liblems-devel Include Files and Libraries Mandatory for Development 4746 kB 1.
by libmng-devel Include Files and Libraries mandatory for Development. 1.2MB 1t
bt libpixman Pixel manipulation library 1522kB 0.
yo libpixman-devel Development environment for libpixman 126.5 kB U.Z[r
by pango-devel Include Files and Libraries mandatory for Development. 260.1 kB 1 =
£ \ B
Continue ‘ Cancel |
— % |

Some additional packages will be selected automatically to resolve

any dependencies.

If problems occur while resolving dependencies, we re-

commend going back to a default configuration.
CAUTION

o Click Continue to install the packages.

& vasTz <2> -8 [x
SuSTeantig must write the [% Writing the system configuration
configuration of your SUSE LINUX
system. Depending on the CPU &
and the amount of memory, this Running SuSEconf!g permissions 12
process can take some time Riinhing SUSEcanfig postfic

Running SuSEconfig.scpm

Install more packages? s
Install More I ‘ Finish

Finishing SuSEconfig

Done.
-
kd

Progress

e Click Finish.
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2.2.2 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.

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

. YaST Control Center @ linux-j10v F__

File Edit Help

@ Software DsL ISDN

S Hardware

etwork Seftings

, T8N Modem
- System

n MNetwork Devices

Q Metwork Semvices

‘*E}” Novell AppArmor
o

4 Security and Users
e

’.._I
E!E.I Virtualization

L
% Miscellaneous

Search...

e Choose Network Settings in Network Devices.
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¥ YasT2@ws-ptx 2

Network Card Overview @ Network Card Configuration Overview
Obtain an overview of installed
network cards. Additionally, edit
their configuration.

|Name | IP Address |

AMD PCnet - Fast 79C971 DHCP

Adding a Network Card:
Press Add to configure a new
network card manually.

Editing or Deleting:
Choose a network card to
change or remove. Then press
Edit or Delete as desired.

AMD PCnet - Fast 79C971

+ Device Name: eth-id-00:0c:29:1f:35:52
+ |P address assigned using DHCP
+ Started automatically at boot

| add || Edit ]| Delete |

| Abort \

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 Static address setup.

Enter IP address 192.168.3.10 and subnet mask 255.255.255.0

2.2.3 Disabling the Firewall

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

e Seclect the General tab in the upper-left corner.
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[ General l

Address Harduare |

—Dievice Activati

Activate device

At Bout Time -

~Firewgll

Assign Inferface 1o Firewgll Zone

[Imma\ Zune Unpratacted)

Diesice Cantral

fD ENable DEWCE CONT0l for MON-100T LISET Via KINernet

— Mamum Transfer Lnit (MTU)

et MTU

[

e 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 1s now disabled for this network card.

2.2.4 Set Up TFTP Server

Later in this Quick Start 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.

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

16
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A, YaST Control Center @ linux-j10v -5

Eile Edit Help

LLAF DIUWSE]D L LLUAF el
.‘ Software I % )
T,
. RERE | Mail Transfer Agent E NFS Client

o
Ed) system @ NIS Client NTP Configuration
|ﬁr\|etwork Devices . P

r@! Metwork Senvices (xinetd) @ Proxy

&2 Metwork Services

ﬂ Movell AppArmaor h:i; Remote Administration (WNC) -@-— Samba Server

& )

\i\h':\' Security and Users @L TETP S Windows Domain
= Brver Membership
- Virtualization

T,

. 2 | i5CSl Initiator
. Miscellaneous ﬂ] :
Search...

X

e Choose TFTP Server in Network Services.

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

Control Center.
CAUTION

< TFTP Server Configuration

[+

Configuring a TFTP
Server

() Disable
Use this to enable a server for
TFTP (trivial file transfer
protocol). The server will be

(® Enable

Boot Image Directory

started using xinetd. —_—
fitpboot | | Browse...

Note that TFTP and FTP are not
the same.

Boot Image Directory:
Specify the directory where
served files are located. The

Firewall is disabled

usual value is /tftpboot. It will
-

be created if it does not exist. || | View Log |

| Back | | Abort ‘

e Switch the selection to Enable.

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

e Click Finish.
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The directory ‘ftftpboot’ does not exist.
Create it?

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

@ You have successfully finished the configuration of the host

latform.
SUCCESS P f

2.3 Linux-phyCARD-S-Kit Setup

In this section you will find a description of the Linux-phyCARD-S-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:

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

o 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.

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

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

o 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:

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

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

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

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

e The setup will configure Microcom.

2.3.1 Starting the Setup

e To start with the Linux-phyCARD-S-Kit setup, put your PHYTEC
Linux-phyCARD-S-Disc into your CD-ROM drive.

© 2009 PHYTEC Messtechnik GmbH ~ L-728e_12 19



phyCARD-S Quick Start Instructions

The following dialog may appear:

CD-ROM - KDE Daemon  -&

Anew medium has heen detected.
WWhat do you vrant to do?
A

Medium type: Mounted CD Writer

Cpenin Mew Window

[ ] Always do this for this type of media

[ Canfigure. .. ”V oK HX Cancel ]

e Click Cancel.
Search: | [~ %

System
Terminal

H Terminal Program - Super User Mode

Terminal Program
A # Terminal

P p_— =
& =
3: ¢ | (&0 - =

Favorites History LComputer Applications

User developer on linux-36py openSUSE’

e From the K menu, select the Applications tab.

o Select System W Terminal W Terminal Program / Konsole.
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g developer@linuxjldv:imedia/50-474 - Shell - Konsole .=

Session Edit Wiew Bookmarks Settings Help

developerBlinux—J310v:™> cd /mediasS0-474
developerBlinux-j10v:/mediasS0-474> .sinstall.shli]

= | = shell

e Type: cd /media/SO-474
e 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-4746 should exist.

L] ptxdist@ws-ptx:/media/dvd - Shell - Konsole,_;_%‘.'

Session Edit View Bookmarks Settings Help

To execute this Setup you will have to login as Root [«]

Flease enter the Root Password: I

@ shell

¢ Enter the root password.
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Install Linux-phyCARD-5-Kit -

e Click Yes to proceed.

The welcome screen appears.

¥  LinuxphyCARD-5-Kit Semp -G -

Welcome to the InstallJammer Wizard for
Linux-phyCARD-5-Kit

This will install Linu=-phyCARD-3-Kit version
FD03.1.0 on your computer.

Itis recommended that you close all ather
applications hefore continuing.

Click Mext t0 continue or Cancel to exit Setup.

Mt = | | Cancel

e Click Next to continue.
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*  Linux-phyCARD-5-Kit Setup i)

Choose Destination Location

Where should Linus-phyCARD-5-Kit be installed?

Setup will install Linus-phy CARD-5-Kit in the following folder.

To install to this folder, click Me=t. To install to a different folder, click Browse and
select another folder.

"Destinatinn Folder

fustlncalfshare/phy CARD-S-Kit Browse.. | ‘

Installdammer

<Back [ Nest> || Cancel

e Click Next.

*  LinuxphyCARD-5-Kit Seup -2

Start Copying Files

Rewview settings hefore copying files

Setup has enough information to start copying the program files. If you want to
reviews or change any seftings, click Back. If you are satisfied with the settings,
click Mext to begin copying files.

Install Directory:
fusrflocalisharedphy CARD-5-Kit

Setup Type:
Typical

[

(o]

| [ [+]

Irstall Jammer

| <Back || Ned= | | Cancel

e Click Next to copy all files to your hard disk.
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OPTION

*  Lim

Insta

Inst

The default destination location is /usr/local/share/phyCARD-
S-Kit. All path and file statements within this Quick Start
manual are 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 Quick Start.

We strongly recommend accepting the default destination
location.

1x-phyCARD-5-Kit Setup :_:_
lling

PHYTEL.

alling Linus-phyCAaRD-5-Kit

Pleas

Install

Installd

r

e walt while Setup installs Linus-phyCaRD-5-Kit on your computer.

ing Standard...

ammer

1 i i i |
| < Back || i [=E | | Zance |

The GCC

C/C++ tool chain will be installed to the default directory

/opt/OSELAS.Toolchain-1.99.3/arm-v5te-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.

24
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6 Do you vwant to install Eclipse ¢

e 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.

* Linux-phyCARD-5-Knt Setup _ = o]

Fons g Installation Eclipse

Click yes to install Eclipze. The Eclipse
Development Platform will be installed. This
installation contains the C/C++ Development Tools

plugin.

The time of the installation depends an your host
platfarm.

When the installation finished, you can choose
hext to proceed the setup.

| < Back || M et | | Cancel

e (Click Next.
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¥  LinuxphyCARD.5.Kit Setup -, - x

e InstallJammer Wizard Complete

The InstallJammer Wizard has successfully
installed Linus-phyCaRD-5-Kit.  Click Finish to
exit the wizard.

Finish | | Cancel

o Click Finish to exit the setup.
e (Close the terminal window.

Now you will have to restart the KDE desktop.
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Search: | [~] %
.l

Session

Lock
Lock screen

Switch User
Manage parallel sessions

Systermn
Shutdown Cornputer
Turn off computer
ﬁ Restart Cornputer
Restart and boot this systern
Suspend to Disk
Pause without logging out
Standby
Pause without logiing out

a Start Operating System »

Restart and boot another operating system
— -T—]

'*2‘ r - T =
— =

Favaorites History Computer Applications Leave

Ko

User developer on linux-36py openSUSE’

e Open the K Menu from the lower-left corner of the desktop.
e 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-

'e phyCARD-S-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 phyCARD-S-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-v5te-linux-gnueabi/gcc-
4.3.2-glibc-2.8-binutils-2. 18-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 SPATH environment variable. You can
manually add the directory of the cross compiler to the SPATH by adding
the following line in the file /etc/profile:

export PATH=/opt/OSELAS.Toolchain-1.99.3/arm-v5te-linux-
gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.18-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-v5te-linux-gnueabi-gcc —o 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.

e Connect the serial cable with the UARTI1 (connector P1) port on the
target and the first serial interface on your host.

a 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 Ethernet on
the target and the appropriate network card of your host.

e Click the Microcom icon on your desktop.

e Connect the AC adapter with the power supply connector PWR (12V)
on your board.

Q The power connector should have 12 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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= D
fj Microcom - Konsole .Z%

mxZ7_camera =
mxZ7—camera mxZ7-camera.0: initialising
mxZ7-camera mxZ7/-camera.0: Camera clock freguency: Z6600000
mxZ7-camera mxZ7/-camera.0: Using EMMA
rtc-pcf8563
rtc-pcfi&be3 1-0051: chip found, driver version 0.4.3
rtc-pcf8563 1-0051: rtc core: registered rtoc-—pcf8563 as rtcO

OSELAS(R)-phyCORE-trunk (PTXdist-1.99.12/2009-08-20T15:44:16+0200)

#dok  PHYTEC BEP PDO9.1.0 based on OSELAS(R]  hokek
starting pid 667, tty 'sdevs/console’': 'ssbhindgetty -L 115200 ttymxcO wL£l100'

phyCORE login: root (=
root@phyCORE:™ | (]

e Type root to login.
e 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 phyCARD-S” 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

30 ©2009 PHYTEC Messtechnik GmbH ~ L-728e 12



phyCARD-S

Getting Started

&

RESOLVE

system with the device. Instead, it implements a log-
structured file system directly on the MTD. The file system
structure itself is recreated in RAM at mount time by JFFS2
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:

e 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.

e [f the group is missing, select your user name and click
the Edit button.

e Select the tab Details.

e In Groups, check the group uucp.
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e Click Accept.
e Click Finish and close YaST.

e 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.

Telnetifor
Tanrget

o 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

rootBphyCORE:~ B

1+

[=A|| o telnet

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

e (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:35:52
* |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 phyCARD-S
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 Konqueror 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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2.6.1 Copying a Program to the Target

e First click the phiyCARD-S-Kit icon on your KDE desktop.

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

& HelloWorld - Konqueror _-__

Location Edit View Go Bookmarks Tools Seftings Window Help

QRO 0V =aaEm=
B Location: |[E /uslocalishare/phyCARD-S-KitHeloworld [ +| 4] [ T, B
3-‘? ;\? @ finclmli

@ . Printe

Debug Helloworld  Helloworld.c

D

.;M

L4

[ ||® 3 Items - 2 Files (8.9 KB Total) - One Folder

e Enter the directory HelloWorld.

e 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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a8 Ttp:/iroot@192.168.3.11 home - Konqueror .0 HelloWorld - Konqueror

Location Edit Wiew Go Bookmarks Tools Seftings Window Help Location Edit “iew Go Bookmarks Tools Seftings Win

10Q000 =~ asEam QLRYOO=~aaEHRm

£ Locatlon: | fipiroot@192.168.3.11/home |~| 41| | T, -l B Locaticn: |£3 /ustiocalshare/phyCARD-S-KitHelloworld | - |
;@ O 2 O

.L/ ) I": rAntE
&} g @ :
gsfreamer_ startup Debug REIENENEY  Helloworld.c

il examples o
M M
« 4

| |/@ 2 items - One File (85 B Total) - Cne Folder || ||@Helloworld (8.8 KB) Executable File

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.

e (Close the two windows.

2.6.2 Using Telnet to Execute a Program on the Target

Telnet for

Target

o Click the Telnet for Target icon on your KDE desktop.
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—
E;l telnet - Konsole <2> &)

Session Edit \iew Bookmarks Seftings Help

Trying 192 .168.3.11...
Connected to 192.18%.3.11.
Escape character is '~]'.

phyCORE login: root
rootBphyCORE:™ . HelloWorld
Welcome to the World of the phyCARD-5!

rootBphyCORE : ™~ |}

- te|net

e Enter root as login and press Enter.
e Enter ./HelloWorld and press Enter.
The program starts and you should see the following output:

Welcome to the World of the phyCARD-S!
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2.6.3 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.

There are several authentication methods when using SSH.
'M' The method used on the phyCARD-S is the hosts.equiv
method combined with RSA-based host authentication.

-

FiP

If the machine the user logs in from is listed in
/etc/hosts.equiv on the remote machine, and the user name is
the same on both sides, the user is allowed to log in.

On the target, the file /etc/hosts.equiv has the following entry:

# Ffile: /etc/hosts.equiv
#
# Allow 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.

© 2009 PHYTEC Messtechnik GmbH ~ L-728e_12 37



phyCARD-S Quick Start Instructions

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.

S5H for
Target

e Click the SSH for Target icon on the desktop.

A new window opens.

— —
] ssh-Konsole =\

Session Edit View Bookmarks Settings Help

The authenticity of host '1592.168.3.11 (192.168.3.11)' can't be established. -
RSA key fingerprint is 23:05:70:ch:4f:23:5a:de:03:13:7b:eb 184 :41:69:97,

Are you sSure you want to continue connecting (yessnol? yes

larning: Permanently added '492.168.3.44' (R5A) to the list of known hosts.
rootBphyCORE:~ |

E;;y!'ﬁh

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

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

RESOLVE

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

e rm ~/.ssh/known_hosts
Try to log in again by entering:
e ssh root@192.168.3.11
e 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.

e Type ./HelloWorld to start the program you had copied to the
phyCARD-S before.

The program starts and you should see the following output:
Welcome to the World of the phyCARD-S!
e Close the SSH window.

e You have successfully copied and executed an example

application on the target.
SUCCESS °p &
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2.7 Advanced Information

2.7.1 Copying a Program to the Target with the Command Line
e Open a new terminal window.
e Change to /usr/local/share/phyCARD-S-Kit/HelloWorld:
cd /usr/local/share/phyCARD-S-Kit/HelloWorld
e 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.

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

e Type ./HelloWorld to start the application.

2.7.3 Executing a Program directly on the Target using SSH
e To start the program, type:
ssh root@192.168.3.11 ./Helloworld

After the program has finished, SSH will logout automatically.
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Chapter 3 Getting More Involved 20 min

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 phyCARD-S 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 phyCARD-S.

As the first step, open a new terminal.
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e 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/phyCARD-S-Kit/linux-*-PCA100.tar.bz2 ~
cd ~
e Unpack the kernel source archive:
tar xvjf linux-*-PCA100.tar.bz2
e 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 phyCARD-S 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.

In our example we show how to add 12C support with the help of
qconf.
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E Linux Kernel ¥2.6.30-rc4-ptx-nmuc] Configuration r__

FEile Edit Option Help

=W | Il E
 Option l«J | option "
OWan interfaces support M. '
OISDM support [®|2C device interface

= Input device support H Autoselect pertinent helper modules
Hardware VO ports O12C Core debugging messages

= Character devices O12C Algorithm debugging messages
Serial drivers 0O12C Bus debugging messages
OIPMI top-level message handler O12C Chip debugging messages

OTPM Hardware Support
=8| 2C support
12C Hardware Bus support

|
Miscellaneous I2C Chip support ||| 12C device interface (I2C_CHARDEV)
M SP| support

GPIO Support Say Y here to use i2c-* device files, usually found in the /dev
= FDallas's 1-wire support directory on your system. They make it possible to have user-space
1-wire Bus Masters programs use the 12C bus. Information on how to do this is
1-wire Slaves contained in the file <file:Documentation/i2c/dev-interface>,

OPower supply class support
OHardware Monitoring support (=]

i fs dri A
EI_DQenm_ﬂJerm? svsfs driver an

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

e Select 12C support in Device drivers.

e Check 12C support.

e Check 12C device interface.

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

make ARCH=arm CROSS_COMPILE=arm-v5te-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

e (lose the terminal window.
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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.

3.1.1 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 phyCARD-S’s flash memory. Before the kernel
can be written into the flash, the target will have to download 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:

0xc0000000 - OxcOO3ffff (U-Boot)

0xc0040000 - OxcOO5ffff (U-Boot Environment)
0xc0060000 - OxcO25fFfFfFf (Linux Kernel)
0xc0260000 - Oxclffffff (Linux Root File System)

You should never erase the U-Boot partition. If this partition
is erased, you won’t be able to start your target anymore.
Refer to the chapter “Installing Linux on the phyCARD-S” for
CAUTION o . ..

detailed information on how to restore your U-Boot partition

in such a case.
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—
e First open a new terminal window if it is not opened yet.

e Copy the new kernel image to the /tftipboot directory and exit:

cp ~/linux-*/arch/arm/boot/ulmage /tftpboot; exit

E' Microcom - Konsole

U-Boot 2.0.0-rc9 (Aug 14 2009 - 15:47:37)

Board: Phytec phyCard-1.MxXZ7
MAND dewice: Manufacturer ID: 0xZ0, Chip ID: 0x36 (5T Micro NAND B4MiB 1,8V §-hi

chip id: [2,882,1,04d]

mpll: 3598999390 Hz
spll: 239999725 Hz
arm: 398999390 Hz

perclikl: 13299979 Hz

perclks: 26599959 Hz

perclk3: 66499893 Hz

perclkd: 26599959 Hz

clkinZ6: Z6000000 Hz

ahb: 664599898 Hz

ipg: 33249949 Hz

Malloc space: Oxa7al000) -» Oxa7f00000 (size 5 MB)
Stack space : Oxa79f3000 -> Oxa7a00000 (size 3Z kB)
running Jenv/bindinit. ..

Hit anu key to stop autoboot: 2

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

uboot:/
=
2

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

e Press any key to stop autoboot.
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IS =S
@ Microcom - Konsole .5

B! /binssh <]

# use 'dhocp' to do dhcp 1n uboot and in kernel
#ip=dhcp

# or set your networking parameters here
eth0.ipaddr=192.168.3.11
ethl._netmask=255.255_255.0
ethl.gateway=192.165.3.10
ethl.serverip=192.16%.3.10

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

rootfs_loc=nand

kernel=ulmage—-pcalin
rootfs=root-pcal0o. jFfs2
ervimage=u-hoot—vZ-environment-pcalon

autoboot_timeout=3

nfsroot=192.163.3.10/ Toot
bootargs="console=ttym=xc0,115200"

# uncomment the following to use the GFIO expander on your

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.

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

ethO.i1paddr=192.168.3.11
ethO.netmask=255.255.0.0
ethO.serverip=192.168.3.10

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

e 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 phyCARD-S reboots with the

new settings applied. Again, 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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e Type update kernel nand ulmage to download the kernel using
TFTP and write it into the target’s flash. The copy process can take up
to a minute.

e Press the RESET button on the target to restart the phyCARD-S with
the new kernel. The target will boot the newly created kernel.

e 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/PCA100
phyCARD-S/Linux-Kit/BSP/Images.

e To restore the kernel, copy the file ulmage-pcal00 to
your host’s /tfipboot directory.

e Type update_kernel nand ulmage-pcal00 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/PCA100 phyCARD-S/Linux-Kit/BSP/Images
directory on your setup CD-ROM.

e To restore the root file system, copy the file root-
pcal00.jffs2 to your host’s /tftpboot directory.

e Type update rootfs nand root-pcal00.jffs2 to
download and write the file system into the target’s flash.

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

© 2009 PHYTEC Messtechnik GmbH ~ L-728e_12 47



phyCARD-S Quick Start Instructions

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.

3.2.1 Copying the HelloWorld Project

e Click the phyCARD-S-Kit icon on your KDE desktop.
e Right-click the HelloWorld directory and select Copy.
e Browse to your home directory.

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

e Enter the workspace directory.

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

3.2.2 Starting Eclipse and Importing the Example Project

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

48 ©2009 PHYTEC Messtechnik GmbH ~ L-728e 12



phyCARD-S Getting More Involved

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:

|v ‘ 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

o Select File » Import from the menu bar.
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Select “\

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

Select an import source:

[E Archive file
¥ Checkout Projects from CVS

1 Existing Projects into Workspace

Lk External Features

= External Plug-ins and Fragments
[ File system

ElLPreferences

“izs, Team Project Set

i I MNext = l . il | [ Cancel l

e Select Existing Projects into Workspace.

e Click Next.

Import Projects f——
Select a directory to search for existing Eclipse projects. EZ‘
@ Select roct directory: | || Browse... |

() Select archive file: | | |

Projects:

| Select All |
| eselectAII|

| Refresh |

< Back l | | [ Cancel

e Select Browse.

50
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FrHome
= Desktop
File System

P Add w

‘TH workspace H Ha[laWnr[d‘ | » | |Create Fo_lder‘
Name - | Mcdified|

Select root directory of the projects to import
| & Cancel l ‘ @QK ‘

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

e Click OK.

Import Projects

Projects:

Select a directory to search for existing Eclipse projects.

@ Select root directory: |fhome!ptxdist."workspaceMelloWGrld

“ Browse... I

() Select archive file: [

% Helloworld

| Refresh

Select All
Deselect All |

= Back [ | FEinish | | Cancel

o Select Finish to import the project.
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&

& C/C++ - Eclipse SDK =

File Edit Refactor MNavigate Search Project Run Window Help
[l I W MCARCARCANE Sl A ST - MR
e~ G
| e2w B

P = HellowWorld

[ Problems 2% Console Properties

0 errors, 0 warnings, 0 infos

B B [Ecic++ &'java

= 0 |[B= outline 2 . Make Targets| = O

-

An outline is not available

e |

‘ Description

‘Rescurce ‘ In Folder | Location

G

e 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 phyCARD-S!”” message in the Console

window.

e Select the Console tab.

52
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You will see the following content in the Console window:

Problems | Javadoc | Declaration| Bl Console 2 & u o B-ri- =0

\C-Build [HelloWorld]
HelloWorld.c
Finished building: ../HelloWorld.c

[ ]

Building target: HelloWorld

Invoking: GCC C Linker

arm-vbte-Tlinux-gnueabi-gcc -oHelloWorld ./HelloWorld.o
Finished building target: HelloWorld

make --no-print-directory post-build Lo
ftp -u ftp://root:root@l92.168.3.11/ ./HelloWorld;ssh root@l92.168.3.11 ./HelloWorld | |
Welcome to the World of the phyCARD-S!

Build complete for project HelloWorld

If the project is not built automatically, you will have to
check Project W 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

SUCCESS

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.

e Open Eclipse if it isn’t already opened.
o Select File ™ New P Project from the menu bar.

A new dialog opens.
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New Project =

Select a wizard —>
Create a new C project and let Eclipse create and manage the [
makefile —
Wizards:

1% Java Project
& Java Project from Existing Ant Buildfile
3£ Plug-in Project

- =C

& Managed Make C Project

[c’|Standard Make C Project

R

b=C++

® [

i ] Next = ‘ | ' [ Cancel

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

Project name: |myHeIIOW0rId |

Project contents

(%] Use default

| I

[ < Back ] Next > H Finish |[ Cancel ]

e 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) | -

Configurations:

[*| $%Debug
[ £ Release

[ ] show All Project Types

[ | show All Cenfigurations

I < Back l Next = | [ Finish I [ Cancel

e Click Next.

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

I=Projects| CjC++ Indexer

Referenced C/C++ Projects

[ =5 HelloWorld

< Back i .! Finish ] [ Cancel

e Click Finish.
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i

Open Associated Perspective?

open this perspective now?

[ ] Remember my decision

@ This kind of project is associated with the C/C++ perspective. Do you want to

=)

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

& C/C++ - Eclipse SD

File Edit Refactor Mavigate Search Project Run Window Help

I B & a6 E G (3 0 Qr | & & e e o

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

ﬁ‘@c;cu &' Java
[ C/C++ Projects 31 - ™1 =ial = 0% outline 52 - ™1 =0
el BSFT

b =EHelloworld

+ £ myHelloworld

An outline is not available.

B Problems %

Console i Proper‘ties‘
0 errors, 0 warnings, 0 infos

‘ Description

| Resource | In Folder Location

56
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= == Helloworld
b Binaries
b Zincludes
b (=Debug

+ M Helloworld.c |
New 4

b == myHelloWorld

Open
Open With »

¥ Delete

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

e Select Copy.

&= Java - HelloWorid.c - Eclipse SDK .0

Eile Edit Refactor Mavigte Search Project Run Window Help

(=5 [#5-0-Q | & # G- |&® & |24-5-w & (& Java
‘H Package Explorer %\‘\Vﬁierarchy} =l B Helloworld.c % = % outline 23\\\ =g|
‘ = & v| #include <stdio.h> H A B e ¥
- = Helloworld int main(void) I stdio.h
» & Debug 1l e main
5 printf("Welcome to the World of the phyCARD-S!\n");
5 Helleworld _return 0;
B Helloworld.c H
Gl DN
Drob\ems!JavachiDec\aration{ECnnsc\e ?.1\‘\_ 8 B| ot &~riv =0
C-Build [HelloWorld]
HellowWorld.c |
Finished building: ../HelloWorld.c
Building target: HelloWorld
Invoking: GCC C Linker Ll
arm-v5te-linux-gnueabi-gcc -oHelloWorld ./HelloWorld.o
Finished building target: HelloWorld
make --no-print-directory post-build L
ftp -u ftp://root:root@l82.168.3.11/ ./HelloWorld;ssh root@l92.168.3.11 ./HellcoWorld
Welcome to the World of the phyCARD-S!
Build complete for project HelloWorld

| : ‘ ‘ Writable SmartInsert | 4.2
o Select the myHelloWorld project.

e Right-click and select Paste.

© 2009 PHYTEC Messtechnik GmbH ~ L-728e_12 57



phyCARD-S Quick Start Instructions

e Double-click on HelloWorld.c in the myHelloWorld project.

If Build Automatically from the Project menu is selected, the HelloWorld
application will now be compiled and created with the standard GCC
C/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 phyCARD-S instead, you will have to use
the GNU C/C++ cross compiler.

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

;‘ Properties for myHelloWorld  .C)

e filter text| v | CIC++ Build G

Info Active configuration

Euilders

C/C++ Build

C/C++ Document

Project Type: | | |

Configuration: | Debug - |iManage...|

C/C++ File Types| Configuration Settings

C/C++ Indexer ‘ Tool Settings ‘ Build Settings | Build Steps | Error Parsers | Binary Parser |"
=T = = o B

iLd

Command; Iarm—vSte—linux—gnueabi-gcc J

$% GCC C Compiler

(% Preprocessor Alloptions: |-00 -g3 -Wall -c fmessage-length=0 [

(2 Symbols
= Directories I =

@ Optimization
&% Debugging
& Warnings

# Miscellaneous

- B GCC C Linker
] T DN

4

| Restore Defaults ! | Apply |

|' OK “ Cancel |

e Select C/C++ Build.

e Enter arm-v5te-linux-gnueabi-gcc into the Command input field.
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&= Properties for myHelloWorld i)

e filter text | ~ | CIC++ Build G

Info Active configuration
Builders F’rojectType:| | |

| =
Configuration: | Debug - ||Manage...|

C/C++ Document
C/C++ File Types| Configuration Settings

C/C++ Indexer J Tool Settings ‘ Build Settings | Build Steps | Error Parsers | Binary Parser "’
BIBlReREIRRIEE Command: |arm-v5te-linux-gnueabi-gce |

[v]

~ & GCC C Compiler
(2 Preprocessor All options:

# Symbols

¢ Directories

@2 Optimization
@ Debugging

& Warnings

# Miscellaneous

|_ Restore Defaults | | Apply |

“. oK || Cancel |

e Select GCC C Linker.

e Enter arm-v5te-linux-gnueabi-gcc into the Command input field.
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&= Properties for myHelloWorld i)

e filter text | ~ | CIC++ Build G

Info Active configuration

Builders Project Type: | | |

CIC++ Build : .
Configuration: | Debug - ||Manage...|

C/C++ Document
C/C++ File Types| Configuration Settings

C/C++ Indexer J Tool Settings ‘ Build Settings | Build Steps | Error Parsers | Binary Parser |"
Project Reference 1

& Warnings =| Command: |arm-v5te-linux-gnueabi-as |

- & GCC C Linker

( Miscellaneous All options:
& General 5

& Libraries
(# Miscellaneous
& Shared Library Settings

%8 GCC Assembler

| Restore Defaults | | Apply |

“. oK || Cancel |

e Select GCC Assembler.

e In the Command input field, change the default as to arm-v5te-linux-
gnueabi-as.

o Click Apply.
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& Properties for myHelloWorld R

be filter text| ~ | CiC++ Build G
Info Active configuration
Builders Project Type: | i |
C/C++ Build —————
Configuration: | Debug v |IManage...|

C/C++ Document

C/C++ File Types| Configuration Settings

C/C++ Indexer ‘| Tool Settings | Build Settings Build Steps Error Parsers | Binary Parser |'

Project Reference Pre-bulld step:

Command:

Description:

Post-build step:
Command:

Iftp -u ftpidfrootroot@192.168.3.11/ ./myHelloWorld ; ssh root@192.1 69.3.11 JmyHelloWorld J
Description:

! Restore Defaults H Apply |

ﬁ OK I| Cancel |

o Select the Build Steps tab.
e Enter following command in the Command input field:

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

Be sure to enter the semicolon between ./myHelloWorld and
ssh.

CAUTION Be sure the file myHelloWorld on the target will have
execution rights, because otherwise ssh will fail.

o Click Apply.
e Click OK.
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Clean will discard all build problems and built states. The projects will be
rebuilt from scratch.
(@ Clean gl projects () Clean projects selected below
()~
Ll |
| oK I | Cancel i

e Select Project ® Clean from the menu bar.
e Confirm with OK.

The project will be rebuilt.
o Select the Console tab.

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

# B-09-=8

[Problems [ENellEREES
C-Build [myHelloWorld]
IMYHE CLOWD T LU ¢
Finished building: ../myHelloWorld.c

Properties| 8 G

[»]

Building target: myHelloWorld

Invoking: GCC C Linker

arm-vbte-linux-gnueabi-gce -omyHelloWorld ./myHelloWorld.o
Finished building target: myHellaoWorld

tp -u ftp://root:root@l92.168.3.11/ ./myHelloWorld ; ssh root@l92.168.3.11 ./myHelloWorld

l:ake --no-print-directory post-build
f
elcome to the World of the phyCARD-5!

Build complete for project myHelloWorld

4]
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You have successfully created your first own project with the
Eclipse IDE. You have configured the project to create an

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.

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

¢ First include the following two additional header files:

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

e Then add the function write tty(), which writes n bytes to the first
serial interface (which, on the phyCARD-S, is connected to the system

console /dev/console):

void write_tty(char *buffer, int count)

{

int out;

out = open(''/dev/console’™, O_RDWR);
write(out, buffer, count);
close(out);

}

e Enter the following two lines in the main() function to declare the
buffer and call the write tty() function.

char buf[] = { "Welcome to the World of the
phyCARD-S! (serial)\n" };
write_tty(buf, sizeof(buf) - 1);
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In the next screenshot you can see the complete program.

[g Helloworld.c B myHelloWorld.c x =l

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

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

{

int out; /* variable for file describtor */

out = open("/dev/conscle", O RDWR); /* open interface e
write(out, buffer, count); /¥ write n bytes i
close(out); /¥ close the serial interface U

}
int main(void)

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

write tty(buf, sizeof(buf) - 1); /¥ write buffer to tty */

printf("wWelcome to the World of the phyCARD-S!\n");
/* write to stdout k]
return 0;|

}

e Save your program after changing the code.

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

¢ B-r9- =0

‘Problems ‘E Console EXs;" -\__F’roper‘ties_ IE
C-Build [myHelloWorld]
s R

Finished building: ../myHelloWorld.c =

Building target: myHelloWorld

Trnvoking: GCC C Linker

arm-vbte-linux-gnueabi-gcc -omyHelloWorld ./myHelloWorld.o
Finished building target: myHelloWorld

make --mo-print-directory post-build
ftp -u ftp://root:root@l92.168.3.11/ ./myHelloworld ; ssh root@l®2.168.3.11 ./myHellowWorld
Welcome to the World of the phyCARD-S!

Build complete for project myHelloWorld

[4]
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3.4.1 Executing the Program on the Target using Microcom
e Click the Microcom icon on the desktop.
e Ifyou are not logged in, enter root and press Enter.
o Type ./myHelloWorld to start the application.

¢ You will see the following output:

Welcome to the World of the phyCARD-S! (serial)
Welcome to the World of the phyCARD-S!

e 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
m see this line in an SSH session, because you are connected over
TIP 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.
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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.

& External Tools f',

Create, manage, and run configurations B

Ready to launch @

Configurations
s Ant Build

Gy Program

! Close l

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

Create, manage, and run configurations

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

Configurations: Name
& Ant Build
< (3, Program

E]Mﬂ\ﬂ[ @Rafre5h| P& Environment | E1Common

.
~Location

IBrow5e Worksgace I ‘Brcwsg File System.. H Variables |

rWorking Directory:

l |

|Bmwse Workspace HEmwse File System H Variables |

Arguments:

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

New || Delete | H ‘

e Select Program.

e Select New.

Create, manage, and run configurations DE

Run a program

Configurations: Name [myHeHcWorld Target I
s Ant Build
¥ QuProgram EiMain| @Refresh‘ P& Environment | EICommeon
Location
[Iusrfbm.‘ssh ‘
IErowse Wcr‘kEEa:e...“Erowsg File System...“ Variables... J
rWorking Directory:
|Browse Wcrgspace...”ﬁrowse File System...” Variables ‘
rArguments:

*]

root@192.168.3.11 /myHelloWorld

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

New Delete | || ‘
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¢ In the Name input field, enter: myHelloWorld Target
e Enter /usr/bin/ssh in the Location input field.

e Enter root@192.168.3.11 ./myHelloWorld into the Arguments field.

o Select Apply.
Problems | & Conscle =2 Properties és-’e = ,'5 = B-ri- =0

<terminated> myHelloworld Target [Program] /usr/bin/ssh
Welcome to the World of the phyCARD-S!

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.

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.

& These are executed directly or indirectly by /sbin/init, the
= father of all processes. The configuration of /shin/init is placed
TP in /etc/inittab.

The scripts for controlling the system startup live in /etc/init.d.
.

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.

68 ©2009 PHYTEC Messtechnik GmbH ~ L-728e 12


mailto:root@192.168.3.11

phyCARD-S Getting More Involved

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

FTF

FTP for
Target

e Click the FTP for Target icon on your KDE desktop.

S fip:/roor@192.168.3.11/erc/initd/ - Kongueror -C)

Location Edit View Go Eookmarks Tools Seftings Window Help

B Location: [E5 fip:/root@192.168.3.1 1/etcrinitdl | = | 41 [T, -]

;.-;" I | | —I —I | —E | |
» o @ o

@ 7 7 I 7 .
alsa-utils banner dbus lighttpd modules

N p—— — P e e
- 4 A |

= networking openssh pureftpd rcs startup

CH . — — —

@ ‘ . : | ‘ |

o 7z | 7 o

=] - - !

L syslogd telnetd udey

3

v

| | @13 Items - 13 Files (12.1 KB Total) - No Folders

e 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.

e Right-click in the opened window and select Create New W Text File.
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2 Konqueror—

Enter text filename:

|myHeIIOW0rId

B e |[v o | % ool |

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.

*" myHelloWorld [modified] - KWrite =

File Edit View Bookmarks Tools Settings Help

G @l =0y d i

#1/bin/sh

/home/myHelloWorld.

Enter the following two lines:
#1/bin/sh

/home/myHel loworld
Select File » Save.

Close the KWrite window.

Close the FTP window.
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Telnet for

Target

o Click the Telnet for Target icon on your desktop.

[Z] telnet - Konsole )

Session Edit View Bookmarks Settings Help

[r]

rootEphyCORE: /etes/re.d 1s -1
Lrwsrxrsg 1 root root 14 Aug 20 2009 =

Lrusrsr s 1 root root 17 Aug 20 2009 ->
Trwxrwxrns 1 root root 14 Aug 20 2009 g
Lrwsrx s 1 root root 17 Aug 20 2009 e
Irwsrwx s 1 root root 17 Aug 20 2009 =
1 rwxrwxrus 1 root root 20 Aug 20 2009 =27
Lrwsrxrsg 1 root root 20 Aug 20 2009 S
Lrwsruxras 1 root root 18 Aug 20 2009 B C
L 1 root root 18 Aug 20 2009 - LT
Trwxrwxrns 1 root root 17 Aug 20 2009 -7 |
Lrwsrixrsg 1 root root 16 Aug 20 2009 - 5 |
Irwsrwxrax 1 root root 17 Aug 20 2009 -> |
— PR =K = 1 root root 77 Aug 20 2009 l

|}

rootBphyCORE: /etc/re.d

e Enter root and press Enter to login.

e 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

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

e Enter Is -l 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
8§99zzz PHYTEC BSP version startup script will be started last.
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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.

o In Jetc/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

e Type Is -l again to check the newly created link.

E telnet - Konsole rj_

Session Edit View Bookmarks Settings Help

root@phyCORE : /etesroc.d 1s -1 =]

Lrwsrxrsg 1 root root 14 Aug 20 2009 =

Irwxrwxras 1 root root 17 Aug 20 2009 ->

Lrwsrxrsg 1 root root 14 Aug 20 2009 =

Lrwsrxrusg 1 root root 17 Aug 20 2009 =

Lrusrsr s 1 root root 17 Aug 20 2009 -

Lrwsrixrsg 1 root root 20 Aug 20 2009 =2

Irwsrux s 1 root root 20 Aug 20 2009 5

Irwxrwxrx 1 root root 18 Aug 20 2009 iy

Lrwsrix s 1 root root 18 Aug 20 2009 =3

Lrsris i 1 root root 17 Aug 20 2009 -2

Lrwsrixrsg 1 root root 16 Aug 20 2009 = e

Lrwsrxrineg 1 root root Z24 Jan 1 00:16 = |

Lrwsrixrusg 1 root root 17 Aug 20 2009 -2 |

—PWHT =K = 1 root root 77 Aug 20 2009 : e

rootBphyCORE: setc/re.d ;i
& telnet [

¢ Close the window.
e Open Microcom.

e Push the RESET button on the target to restart your system.
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mxZ7/—camera mxZ7/-camera.0: initialising
mxZ7¥—-camera mxZ7-camera.0: Camera clock freguency: 26600000
mxZ7—-camera mxZ7/-camera.0: Using EMMA

rtc-—pcof8563
rtc-pcf8563 1-0051: chip found, driver wversion 0.4.3
rtc-pcf8563 1-0051: rtc core: reglstered rtoc—-pocf8563 as rtcl

OSELAS(R)-phyCORE-trunk (PTXdist-1.99.1Z2/2009-08-20T15:44 :16+0200)

##kk  PHYTEC BSFP PDO0O9.1.0 hased on OSELAS(R) ek
starting pid BBO, tty 'Sdevsconsole': 'Ssbindgetty -L 115200 ttymxcO wtl00'

phyCORE login: root ;;u
rootBphyCORE:~ | —

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).

e (Close Microcom.

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

You have successfully passed the “Getting More Involved”

art of this Quick Start.
SUCCESS P 4 ©
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Chapter 4 Debugging an Example
Project

C 2 20 min
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 Quick Start 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.

mxZ7—camera mxZ/-camera.0: Camera clock freguency: Z6600000
mxZ7—camera mxZ7/-camera.0: Using EMMA

rtc-pcf8se3
rtc-pcf8563 1-0051: chip found, driver wversion 0.4.3
rtc-pcf8563 1-0051: rtc core: registered rtoc—pcf8563 as rtcO

OSELAS(R)-phyCORE-trunk (PTXdist-1.99.12/2009-08-20T15:44:16+0200)

ddck - PHYTEC BEP PDOS9.1.0 based on OBELAS(R] ok
starting pid 638, tty 'rdevsconsole': 'ssbindgetty -L 115200 ttymxcO «L£l100°

phyCORE login: root

rootBphyCORE:™ gdbserver 19Z2.168%.3.11:10000 myHelloWorld
Process myHellolWorld created; pid = BG5S |
iistening on port 10000

e Type root and press Enter.
o 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.

o Start Eclipse if the application is not started yet.
o Select myHelloWorld in the Navigator window.
e 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: | myHelloWorld |

[€]C/C++ Attach to Local Applicz

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

@ myHelloworld

[€]C/C++ Postmortem debuggel

EMain| W=Arguments| ﬁEnvironmenti E;t&Debugger| @Source| Egommon|

Project:

& Eclipse Application
] Java Applet
[T] Java Application

|myHeIIoWorId || Browse... |

C/C++ Application:

|DebugfmyHeIIOWorId iSearch Project...|| Browse... |

Ju Junit
Jii Junit Plug-in Test = > :
[%| Connect process input & output to a terminal.

{2, Remote Java Application
57 SWT Application

Close

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

& Program Selection =}

Choose a program to run:

| l

Binaries:

¥ myHelloworld

Qualifier:

w armle - fmyHelloworld/Debug/myHelloWorld

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

Configurations: Name: |myHelloworld |

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

7 Bl & Lacdl Jpphsiion | E|Main| M=Argument5| ﬁEnvironment” %‘;’»Debuggerl E;Source Iflgommon|

@ myHelloworld

[€]C/C++ Postmortem debugger

Debugger: |k5DB Server I T |

& Eclipse Application

] Java Applet
[T )ava Application

Ju JUnit | Main | Shared Libraries

Ji JUnit Plug-in Test

[%| Stop at main() on startup | Advanced...

rDebugger Options

GDE debugger |gdb || Browse.. |
ERemote Java Application GDB command file: | || Browse... |
57 SWT Application

Connection: |Seria| |T|

Device: |fde\r{tty50 |

Speed: |115200 |T|

| New | | Delete | | Apply

| | Revert |

| Debug | I Close ‘

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-v5te-
linux-gnueabi/gcc-4.3.2-glibc-2.8-binutils-2. 18-kernel-2.6.27-

sanitized/bin.
Select the file arm-v5te-linux-gnueabi-gdb.
Click OK.
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Create, manage, and run configurations

Configurafions: name: myHelloworld |
[E] C/IC++ At
- B e L (5 van

o myHell

©: Arguments | &= Environment‘ 35 Debugger ‘ E, Source ‘ = Common |

Flc/ces py | DEDUGZER \GDB Server -]
@ Eclipse’ | ) stop at main() on startup ‘ Advanced... ‘
Fl Java App
Debugger Options
51 Java App

Je JUnit Main | Shared Libraries |

Ji Junit Pl GDE debugger I‘lel-2.5.27-sanitized.fbinfarm-vSte-linbx-gnueabi-gdb]| Browse...
Z, Remote . ——

GDEB command file: | | Browse.. |

Bl SWT App

Connection; |TCP -

Host name or IP address: [192.168.3.11

Port number: 110000

New ‘ Apply | ‘ Revert ‘

H Debug H Close ‘

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

e 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.

o Click Apply.
e Click Debug.

A new dialog appears.
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Confirm Perspective Switch -'_:—"‘

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

|| Remember my decision

e Seclect Yes to switch to the Debug perspective.

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 - myHelloWorld.c - Eclipse SDK &

File Edit Refactor Navigate egrch Project Run Window Help

| ra- [$-0-a- @& ® 7 | LeRRS © [%Debug| »

%5 Debug % g OB | D i# ¥ =8| Variables & -_BreakpcmtsiModu\esjRegisters;signa\s =g

- [ElmyHelloWorld [C/C++ Local Application] £ B ‘ s % v
~ &2 GDB Server (8/21/09 2:41 PM) (Suspended) » (2 buf

~ o Thread [1] (Suspended)

=1 main() at../my-elloworld.c:18
s Debugger Process (8/21/09 2:41 PM) ‘
1 nomefdeveloperiworkspace/myHelloworld/Debug/myHelloWorld (8/21/09 2:41 PM|

] Z i )| [ = o

(@ Hellowerld.c | @ myHelloworld.c & : = a|[% outine = . AW @ e v =0
out = open("/dev/console", O_RDWR); /* open interface 7/ E o ctdioh
write(out, buffer, count); /* write n bytes */ .
close(out); /* close the serial interface ' e main
int main(void) L
char buf[] /* output variable */
» = { "Welcome to the World of the phyCARD-S! (serial)\n" };
write tty(buf, sizeof(buf) - 1); /¥ write buffer to tty */
printf("Welcome to the World of the phyCARD-SI\n");
/* write to stdout i
return 9;
; =
_ : ] i
2 Console % Tasks%Memory ‘ Ex Eﬁ‘ ™ B~ rg- = 0|

myHelloWorld [C/C++ Local Application] fnome/developerworkspace/myHelloWorld/Debug/myHelloWorld (8/21/09 2:41 PM)

You have configured your project for remote debugging. You have started
the GNU debugger in Eclipse and connected the host’s GDB with the
target’s GDB server. You can now start to debug the project.
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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.
%r Debug i3
Toggle Breakpoint F N
=
=d)
RBun As *
I Debug As r -
Team r
4 Compare With A
I Replace With *
Add Bookmark...
Add Task...
#»| = Show Quick Diff Shift+Ctrl+Q f the
Show Line Numbers
Preferences... phyC

—
( ? return 0;

e Select the last line in main().

e 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.

e Expand buf'in the Variables window.
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Variables X Breakpoint5|ModuIes|Register5|SignaI5| =8

L)+ B § B % 7

< (@buf et

9-buf[0] = .
t9-buf[1] = .
(9-buf[2] = .

()=buf[3] = .

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

6-bUf[7] = . @

0 '\O’

[ [I}]

e Click on the Step Over 5

next line.

button in the Debug window to step to the

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

e Click on the variable buf.

EBreakpoints Modules RegistersiSignaIs|

"Welcome to the World of the phyCARD-S! (serial)\n”

[ B [

e Then click on the button Step into - to enter the function
write_tty().
The debugger stops in write tty().

You will see the following variable window:
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SEEEEE R, Breakpoints | Modules RegistersiSignals =i

L*E:“E‘E"" % ¥

¥ buffer = Oxbefefca?
o count = 48
o= oUt=0

Oxbefefca7 "Welcome to the World of the phyCARD-S! {Serial)\n____

<] Y [1r]

e 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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)= 3 Breakpoint5|M0duIe5‘Registers|5igna|5| =8
B |5 % % T

b wlbuffer = Oxbed33e47

=¥ count = 52

Select All Ctrl+A
|Z) Copy Variables Ctrl+C
52 - .

[] Disable

[« [} D)

%, Cast To Type... =8

(9=out = -1093124428

wor *f Find Variable. . Ctrl4+F

=i, Change Value...

xf
*f & add Global variables...
H S @
% Remove All Global Variables

Format 4

Nkay 4 antnnt wariahla 57” Wa‘gch
[ ) T

e Select the count variable in the Variables window.

e Right-click on count and select Change Value.

& setvalue =

Enter a new value for count:

7

Ex| [a]x]

| 0K | | Cancel |

e Change the value of count to 7 and click OK.
e Open Microcom if the application is not already opened.

e Go back to Eclipse.

o Click the Step Over ~ button two times.

e Change to Microcom.
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root@phyCORE:~ gdbserver 192 .168.3 .10:10000 myHel lowor ld
Process myHel loworld created; pid = 434
Listening on port 10000

s

Quit

Remote debugging from host 132 168 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 phyCARD-S” 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 m =08
3 m () ~
Mermory Monitors b 4 emory Renderings LED 4
e Seclect the Memory tab.
o Click Add Memory Monitor.
L ]

= Variables I Breakpoints | Modules | Registers | Signals

£ Monitor Memory —

v ZHpuffer = Oxbeal6eds
Enter address or expression to monitor:
t$count = 7

Oxbealseds|

-

-out = 1074304164

l oK l [ Cancel

l

e Enter the address of buffer and click on OK. Remember that the

variable’s address might differ on your system.
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'Console!Tasks 0 Memory E:’f\_OutIine|

Memary Monitors = % % Memory Renderings

Oxbefefca’ : OXBEFEFCAT <Hex> |

Address |06 -3 [4-7 |8-B |c-F |
BEFEFCA® ESABO140[RCEBMIEEY 656C636F 6D652074
BEFEFCBO 6F207468 6520576F 726C6420 6F662074
BEFEFCCO 68652070 68794341 52442053 21202873
BEFEFCD® 65726961 6C290A00 00000000 ESFCFEBE
BEFEFCE® DBAFO340 AOB40000 00501440 34FEFEBE
BEFEFCFO 01000000 90840000 FOB40000 00000800
BEFEFDOO B8C830000 00000000 00000000 00000800

e Change the window size.

= 0

] 10 S5 R 0
(3)x

o Click Add Rendering.

£~ Add Memory Rendering :

Memory Monitor

OxbeB8a8e4B : OxbeBaBed8

Add New...

Memory Rendering(s)

Hex

ASCI

Signed Integer

Unsigned Integer

o [ conea |

e Select ASCII and click OK.
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'Console;Tasks LRVYEERES, Outline|

Memaory Monitors % % % Memory Renderings
* Oxbefefca7 oxbefefca7 <Hex> |: Oxbefefca? : OXBEFEFCA7 <ASCIl> |

Address |8 -3 |4 -7 |8 -B |Cc-F |
BEFEFCAG &«[I@ (Ex[sEW elco me t

BEFEFCBO o th e Wo  rld of t
BEFEFCCO he p  hyCA  RD-S ! (s
BEFEFCDO® eria ) by

01

BEFEFCEG £ (3@ #CIB1  [BIPE@  4bbd
BEFEFCFO 6,66 o, EE

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 i button from the menu bar.

RERSELLI A E fmyHelioWorld.c %

int out; /* variable for file describtor */
out = open("/dev/consocle", O_RDWR); /* open interface */
write(out, buffer, count); /¥ write n bytes */
close(out); /¥ close the serial interface i
}

int main(void)

char buf[] /¥ output variable ¥/
= { "Welcome to the World of the phyCARD-S! (serial)\n" };

write tty(buf, sizeof(buf) - 1); /* write buffer to tty */

printf("wWelcome to the World of the phyCARD-S!\n");
/¥ write to stdout X/
%2 return 0;

}
| 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.

SUCCESSs 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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Chapter 5 Summary

This Quick Start 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 phyCARD-S 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 phyCARD-S
using Eclipse.

The Debugging part of this Quick Start 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.

88 ©2009 PHYTEC Messtechnik GmbH ~ L-728e 12



phyCARD-S Installing Linux on the phyCARD-S

Chapter 6 Installing Linux on the phyCARD-S

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

6.1 Installing the Boot Loader

The boot loader used on the phyCARD-S 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-phyCARD-S-Disc, navigate to the

PHYTEC\PCA100 phyCARD-S\Linux-Kit\Software\Tools\
ADS Toolkit directory, and execute Sefup.exe to install the
AdvancedToolKit.

e There are three additional files in the PHYTEC\PCA100 phyCARD-
S\Linux-Kit\Software\Tools\ADS Toolkit directory: One ending with
.cfg, the second ending with .bin and the other ending with .txt.

e Copy the file ending with .cfg 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.

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

e Configure JP1 by closing PIN 1+2 to boot with UART.

e Connect the UART1 (connector P1) to your computer.
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e Power up the baseboard.
e Start the program AdvancedToolKit.
The AdvancedToolKit dialog opens.
e Choose i.MX27 TO?2 from the i. MX CPU drop-down box.

e Select Custom Initial File, press the browse button on the right side of
the box and navigate to C:\Program

Files\Freescale\AdvancedToolKit-STD and choose the file
phyCARD imx27 ddr init.txt which we copied before.

o Select the Serial Port which the phyCARD-S is connected to.
e Click Next.

D Advanced ToolKit Configuration Version: 1.60 |_.t|

Device Setting

iMXCPU:  [iMx2z7TD2 -

Device memony initial

" DDR  © SDRAM
 Custom Initial File [ARD_irrk27_ddr_irittst _.

Hiozt Setting

Communization Channel

+ Seral Port: COM1 hd

" USE

| Bypass the settings

| Pt = | Cancel |

e In the next window, select Flash Tool.

e Click Go to run the selected tool.
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-

[ select Advanced toolkits g A X

welcome to Advanced Toolkit Collection

Fleaze zelect the toolkit pou want to uze, then click Go

Flazh Toal

Image Format Convert Tool

£ Back MHest Cancel Go
| | | |

e Select Erase in the Operation type section.

e Choose NAND NANDS512R3A2C from the Flash model drop-down
box.

o In the Operating settings section, set Address to c0000000 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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Advanced Toolkit (Flash Tool) ™ =
O peration twpe Flash Device 1
" Downlgad ¢ Dump [ BlSwar [ EBT Flash model  |NAND NANDS12R3AZC Lj
" Program f+ Eraze [~ Unboundar [ Brais:

— Operation zettings
Address: 0y | 00000000
Size: 0 |40000

~Image-
Image File [0 ownload/Program input, Dump output]

] e

Process:

Silicon Security Tupe [HAB_TYPE]: MA4

< Quit | Exit | Load... I Save... I Eraze | Stop

e 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\PCA100 phyCARD-S\Linux-Kit\BSP\U-Boot\bin on your
setup CD-ROM and choose the .bin file you find there.

e Now click Program.
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(] Advanced Toolkit (Flash Tool) [=dC
Operation type Flazh Device
" Download ¢ Dump [~ BlSwar [ BET Flash model | MAND NANDS12R 3420 LJ
{+ Program " Erase I Unboundar BTE

— Operation zettings

Address: O ]UUUUUUUU
Size: 0= |

—Image
Image File [Download/Program input, Dump output]

]E: YProgrammetfreescaletddvancedT oolkit-5 TDAW-boot-+v2-image Browse. ..

Firizhed!

Flazh eraze successful

Silicon Secunty Tppe [HAB_TYPE] Development/Dizable

< Clunt I Exit | Load... J Save. . J Frogram |

e When finished, power down the baseboard.

e Configure JP1 by opening PIN 1+2 to boot with NAND Flash

6.2 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-phyCARD-S-Disc. Information on how to configure
the host platform can be found in the Getting Started part of this Quick
Start.

© 2009 PHYTEC Messtechnik GmbH ~ L-728e_12 93



phyCARD-S Quick Start Instructions

e Connect the serial cable with the UART]1 (connector P1) 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.

e 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 PWR (12V)
on your board.
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E;| Microcom - Konsole

U-Boot Z2.0.0-rc9 (Jul 13 2009 - 16:32:10)

Board: Fhytec phyCORE-1.MXZ27
MAND dewice: Manufacturer ID: 0x20, Chip ID: 0x36 (ST Micro MAMD G4MiB 1,8V &-bit)
Scanning device for bad blocks

Using environment in MOR Flash
initialising FLLs
chip id: [1,882,1,01d]

mpll: 398999390 Hz
spll: 239999725 Hz
arm: 398999390 Hz

perclkl: 14777755 Hz

perclk?: 26599959 Hz

perclk3: 664939598 Hz

perclkd: 265999539 H=z

clkinZ6: 26000000 Hz

ahb: 132999795 Hz

ipg: 66499398 Hz

Malloc space: Oxa7700000 -»> Oxa7f00000 (size & MB)
Stack space : 0xa76F8000 -> Oxa7700000 (size 32 kB)
running Jenvsbindinit. ..

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:/ ]

e Press any key to stop autoboot.

e Type edit /env/config to check and edit the configuration file.

I:I Microcom - Konsole

#!/binssh

# use 'dhop' to do dhcp in uboot and in kernel
#ip=dhcp

# or set your networking parameters here
eth0.ipaddr=192.168.3.11
ethl0.netmask=255.255.253.0
ethl.gzateway=192.168.3.10
ethl.serverip=192 .16&8_3.10
ethl.ethaddr=/xK X X8 e 10 xX

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

rootfs_loc=nor

kernel=ulmage-pcmO38
rootfs=root-pcm038. jffsZ
envimage=u-boot-vZ-environment-pcm038

autohoot_timecut=3

nfsroot=192.168.3.10/root
hootargs="console=ttymxc0,115200"
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You will see the configuration file that holds U-Boot’s environment
variables.

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

ethO. 1paddr=target IP address
ethO.netmask=target netmask
ethO.serverip=server IP address

e Type CTRL-D to save the settings to the file.
e Type save to write the settings to the target’s flash.

e Press the RESET button on your board. The target will restart with the
new settings applied.

6.3 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:

e erase /dev/nand0.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.

6.4 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
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erased. Finally the kernel or root file system image can be transferred from
RAM into flash.

In the directory PHYTEC/PCA100 phyCARD-S/Linux-Kit/BSP/Images on
your setup CD-ROM you can find a file called ulmage-pcal00 — this file is
the Linux kernel image. There is another file, root-pcal00.jffs2; this file
contains the Linux root file system.

e Copy the files ulmage-pcal00 and root-pcal00.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
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.

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

e Press any key to stop autoboot.

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.

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

ethO. 1paddr=target IP address
ethO.netmask=target netmask
ethO.serverip=server IP address

e Type CTRL-D to save the settings to the file.
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e 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 nand ulmage-pcalO0 to download and write
the kernel into the target’s flash.

Type update_rootfs nand root-pcal00.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.

The target should now start with the kernel and root file system you
have written into the flash.
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