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Chapter 1 Introduction .
S min

TIME

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

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

e The PHYTEC phyCARD-L Hardware Manual.
e phyCARD-L 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-L in
conjunction with the Eclipse and GCC C/C++ software development
tool chain.

© 2010 PHYTEC Messtechnik GmbH ~ L-743¢_0 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-L in conjunction with the Eclipse IDE and GCC C/C++
software tools. It is structured as follows:

e 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 instructions
on how to configure and build a new kernel, modify an example
application, create and build new projects, and copy programs to the
phyCARD-L 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-L-Disc contains supplemental information on
embedded microcontroller design and development in general.

2 © 2010 PHYTEC Messtechnik GmbH  L-743e 0
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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

a 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
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1.5 System Requirements

Use of this “Rapid Development Kit” requires:

The PHYTEC phyCARD-L. (OMAP 3)

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

PHYTEC Linux distribution based on OSELAS from Pengutronix.
An IBM-compatible host PC (586 or higher CPU).
openSUSE 11.1 (x86) and the KDE 4.1 desktop.

Recommended free disk space: at least 2 GB.

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

PR EG

http://www.phytec.de
support@phytec.de
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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
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 i1s 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 1s the Core Ul, views, editors, and wizards.

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

© 2010 PHYTEC Messtechnik GmbH  L-743e 0 5
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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
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 a phyCARD-L 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 © 2010 PHYTEC Messtechnik GmbH  L-743e 0
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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 11.1 (x86) and the KDE 4.1 desktop.

When you are installing openSUSE 11.1, you can select KDE 4.1 as
Desktop selection. The default packages to use openSUSE 11.1 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.

© 2010 PHYTEC Messtechnik GmbH ~ L-743¢_0 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:

e 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.

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

some configuration steps won’t work correctly.
CAUTION

8 ©2010 PHYTEC Messtechnik GmbH ~ L-743¢ 0
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User sven on linux-wnik openSUSE %

! Sl 1

| % yasT

d

Adminetrmtor Esttings

E |

| Install Scftware

e

m System Information
Flacez |§

Home

Network

Roct

=3 L))

Trash e

Ll
Removabk Stomge v

w & A ©

Favarites Applications Computer Recently Used Leave

=
okl 4

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.

g’ Runas oot - KDEsu 28

2 i ! The action you reguested needs root privileges. Flease
C/ enter root's password below or click Ignore to continue

with your current privileges.

Command: /sbin/yast2

Password: u J

v Bemember password

Ignore W OK @ Cancel

e Enter your root password and click OK.
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/' YaST Control Center @ linux-wnik j.a

File Edit Help

g i
1% Online Update

h Hardware

G System a Add-On Products f)> Media Check

9 Network Devices 2 Online Update ' Software Repositories
Configuration L

software Management

]U Network Services
-

ﬁ' MNovell AppArmor

Q Security and Users
ngvirtualization

‘W\
A Support
Qs

x Miscellaneous
[ Search...

e Open Software Management in Software.

Fie View Package Configuration Dependencies Extras Help

Fitor{ Ssarch [~] Package | summary Instaled (Avaiabi) | S
<7 libxml2-deval Include Files and Libraries mandat (27.1-8.1)
Search:
[ ipxmiz-cevel [+
— Bearch i
[%] Name
%] Summary
["] Deseription
["] RPM "Provides®
4 Hi
R — | |
] Fie st Description l Technical Data _Dsmndsm:ng Marsions Fie Lt | Change Log ]
libxmi2-devel - Include Fies and Libraries mandatory for Developmant
Search Mode: This package contains all necessary include files and libraries neadad o devebp applications that
require these.
[thrns | v]
The level of support & unspecified
[] Casa Sansitive

e Seclect the filter Search.
e Type libxml2-devel and click the Search button.
e Check libxml2-devel.
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Fia Vew Packags

Confguration  Dependencies Extras  Help

F@ar:[ Search

Search:

[ python-devel

~ Search in

(3] Name

) Summary

[ | Description

[] APM 'Provides”
["] RPM "Requires’
[ File fist

Search Moda:

[cnma'rns

[ Case Sensitve

Installed (Available)

python-deveal Include Fies and Libraries Mandat... | |

H| i | [«]+]

Description | TechnicalData | Dspendsnces | Versions | FieLlist | Changs Log |

python-devel - Include Files and Libraries Mandatory for Buiding Python Modules

The Python programming Bnguage's interpreter can be extended with dynamically loaded extensions
and can be embadded in other programs.

This package contains header fies, a static library, and development tools for building Python modules,
extending the Python interpreter or embedding Python in applications.

The kvel of support & unspecified

=

e Type python-devel and click the Search button.

e Check python-devel.
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Fie ¥ew Package Confguraton Dependencies Extras Help

Fi[iar:[ Search | Y] | Package /| Summary | Instalied (Availble) | sl
|:| atftp Advanced TFTP Server and Client (0.7.0-132.22)
Trivial File Transfer Protocol (TFTR)  (0.48-101.24)
Search: o7 yast2-tiip-server YaST2- TRTP Server Confguration  (2.17.1-1.28)
[ =]
Search
~ Search in
(3] Name
) Summary
[ | Description
[] APM 'Provides”
1 e »
"] RPM Raguires’ | ] ; ] ; |
] Fio et Descripion | TechncalData | Depsndences | Versins | FieLst | Ghange Log |
yast2-tftp-server - YaST2 - TFTP Server Configuration
Search Moda: The YaST2 component for configuring a TETP server. TETP stands for Trivial File Transfer Protocol. It
is used for booting over the network.
[Contains [~
The kvel of support & unspecified
[ Case Sensitve

(o ][

e Type tftp and click the Search button.
e Check the packages tfip and yast2-tfip-server
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Fie ¥ew Package Confguraton Dependencies Extras Help
Fiter| Search B Packaga /| summary | Instalied (Avaibie) | SI
|:| dbus-1-gt3-devel Developar package for QTI/KDE b... (0.62-221.11)
qt3-deveal Include Fies and Libraries mandat. . Bb-E7.11)
Search: [] ats-develdoc Documentation far the Qt 3 Develo... (3.3.80-87.11)
[qtﬂ-devel |:| gt3-develktook User Interface Buider and otherto... (3.3.8b-87.11)
~ Search in
(3] Name
) Summary
[ | Description
[] APM 'Provides”
4
mo l i e
] Fio et Description | TechnicalData | Dspendsnces | Versions | FieLlist | Changs Log |
qt3-devel - Include Files and Libraries mandatory for Davelopmant
Search Moda: You need this package if you want to compile programs with Gt 3. It contains the "Gt Cross platform
Davelopment Kit 2°. Under /usr/libigt3 you will find includa files.
[Contains [+
You need a license for using Ot with a non-GPL application. A license can be acquired at
D Case Sensitve saks@troltech.com.
The kvel of support & unspecified
[ Cancel l [ Accept ]

e Type qt3-devel and click the Search button.

e Check gt3-devel.

© 2010 PHYTEC Messtechnik GmbH  L-743e 0
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Fie View Package Configuraton Depandencies Extras Help
Fiter| Patierns - | Package | Summary | Instalied (Avaibbie)*
| |F’atrnrn l:l # bl TclTk Extension (2.4z-342.61)
¥ bwidget A Setof Megawidgets for TclTk (1.8.0-1.44)
= 3 Misc. Proprietary Packages ¥ oxpact A Tool for Automating Interactive P...  (5.44.1.11-1.41)
& cupsct-deval Header Fikes and C APl Document...  (5.44.1.11-1.41)
B Development & frink Static Testing and Formatting for T... (2.2.2-5585)
T b ol Object Criented Extension for Tcl (3.4-3.48)
af. " Bete Doimbament # fchdevel Headsr Fies and G AP Document...  (3.4-3.45)
il ¥ itk Cbject Oriented Extension for Tcl 34-13.4
O E GNOME Development el B Eriieie Semea el 8 7)
. & iwidgaets Widget Extansion for TclTk (4.0.1-340.34)
O E KDE Davebpmant ] PgTel TelClient Library for PostgreSQL (1.5-3.111)
- oy |:| scotty Tcl Extensions for Network Manag... (2.1.11-758.47)
O g 'NET Development # snack Sound Extension for Tl Tkand Py... (2.2.10-56.111)
'_:“’ [] sqlita3-tcl Tcl binding for SQLita (3.6.4-18)
o 4 i C/C++ Develbpment 1| The Tel Programming Language (8.5.5-1.38)
s =i #  ichkdevel Header Fiks and © APl Document...  (8.5.5-1.38)
|:| y 4 Integrated Development Enviro. .. # ficlib Tcl Standard Library {1.19-1.8)
v
= # ficlplug TclTk Plug-In for Netscape Naviga... (3.1.0-461) E
™ .+  APMBuid Environment 7| o M )
v
N
[0 4  JavaDavebpment Description 1 Technical Data | Dependencies | Versions | Fike List | Change Log ]
-
O 4 i Linux Karnel Developmant tls - Tcl Binding for the OpanSSL Library
v
| :-"* Perl Development i This extension provides a generic binding for Tclto OpenS5L. utilizing the new Tcl_StackChannel AP
i = for Tcl8.2 and higher. The sockets bahave exactly the same as channeks created using Tcls buift-in
O 4 i Python Development socket command with additional options for controlling the S5L session.
v
T ; 5
D 4" Ot 4Development The kvel of support i unspecified
v
N
[0 4 = Buby Develbpment
v
N
O "7 Web Development
TclTk Develbpment [ Cancel ] [ Accept l

e Select the filter Patterns.

e Under Development select Base Development, C/C++ Development,
and Tcl/Tk Development.

e Click Accept.

14
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Automatic Changes
In addition to your manual selections, the following packages have been changed fo resolve depandencies:
| Automatic Changes ||
| Packaga | Summary | Installed (Availbie) | Siza ‘ &
*# xorg-x11-fonts-devel Include Files and Libraries mandat... (7.4-1.23) 1980 K
# xorg-x11-utikdevel Include Files and Libraries mandat... (7.4-1.22) 1.2M
* =wig Simplified Wrapper and Interface G... (1.3.36-2.8) 40M
* 1ol The Tcl Programming Language (8.5.5-1.38) 50M
#  taxinfo Took Weeded to Create Document... (4.12-1.85) i5M
* ik Graphical User Interface Toolkit for... (8.5.51.14) 19M
¥ gocdld The GMNU C Compier and Support ... (4.3.3_20081022. .. B.1M
*#  glibc-deval Include Fiks and Libraries Mandat... (259-2.13) 204M
# glib2-devel Include fies and libraries mandator... (2.18.2-5.1) BEM
= gtk2-devel Develbpment environmant for the ... (2.14.4-8.1) 20M
= xorg-x11-devel Include Files and Libraries mandat... (7.4-8.1) 148 M
#  xorg-x11-proto-daval Include Fikes and Libraries mandat... (7.4-1.27) 1.7M
¥  zlib-devel Include Files and Libraries mandat... {1.2.3-104.137) 1R20K
#  yorg-x11-libX11-devel Include Fies and Libraries mandat... (7.4-1.25) 205M
*  yorg-x11-libxau-devel Include Fies and Libraries mandat... (7.4-1.23) BTOK
¥ xorg-x11-xtrans-devel Include Fiks and Libraries mandat... (7.4-4.12) 2780 K
#  xorg-x11-lib¥Xdmc p-devel Include Files and Libraries mandat... (7.4-1.23) 1550 K
*#  ibaf0 An ELF Objct File Access Library {0.8.10-36.36) 950K E
i lilbac s i o _Almianl Tha cuctam AT i Aavslenman iA 994 1889 100K
e |

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.

© 2010 PHYTEC Messtechnik GmbH  L-743e 0
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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 1s not already opened.

.,f" YaST Control Center @ linux-wnik ,-;:_4

File Edit Help

gz& Software

g osL & 1son
= Modem

network Settings

""' Metwork Devices

i,|_-I Metwork Services

‘ﬁ' Movell AppArmor

,&'_; Security and Users

lEVirtualization
2

I Support

O swee
N

>‘§ Miscellaneous

I Search... l

e Choose Network Settings in Network Devices.
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Warning

MNetwork i currantly controlled by NetworkManager and its settings
cannot be edited by ¥aST.

To edit the settings, use NetworkManager connection editor, or
switch the network setup method fo Traditional method with fup.

e Click OK.

» Network Settings

I Gbbal Options [ Overview Hestname/DNS Routing
MNetwork Setup Method
("} User Controlled with NetworkManager
@ Traditional Method with ffup!

IPvE Profocol Sattings
{@ Enabls IPvé l

— DHCP Client O ptions

[ ] Bequest Broadcast Hes panse
OHC R Client [dentitiar

Hostname to Sand

[ AUTO ]

[X] Change Default Route via DHCFE.

(oo | [ )= ]

e Choose Traditional Method with ifup in Global Options.
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» Network Settings

Global Options Overview Heostnama/DNS Raoutin
—7 | [ = uting

Name / | IP Address |
BCM4306 802 11big Wirskss LAN Controler DHCP

NetXtrame BCMS702X Gigabit Ethernet

NetXtreme BCM5T02X Gigabit Ethemnet { Not connected)
MAC : 00:0d:55:79:22:ab

» Davice Mamea: ethO
» Started automatically at boot
# [P address assignad using DHCP

(o | [ o ]

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

e Click Edit to enter the Network Card Setup.
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» Network Card Setup

[ Ganaral ‘ Address { Hardwara

Device Typ= Configuration Name

’ Etharnat |v] ’ athO

{_} Mo P Address (for Bonding Davices)

() Dynamic Address | DHCP |v] [DHCPtc.thuel'abn 4and & |v]

@ Statically assigned IP Addrass

1P Address Subnet Mask Hostname
192.168.3.10 l [ 255.255.2559 I ’
— Additional Addresses
Alas Name |IF’ Address |Natmask |
(== =]
Halp ’ Cancel l’ Back ” Next J

e Choose Statically assigned IP address.
e 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 Select the General tab in the upper-left corner.
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» Network Card Setup

[ General ! Addrass Hardwzrs

— Device Activation

Activate device
At Boot Time -

~ Firewall Zone

Assign Interface to Firewall Zone

| Internal Zone (Unprotacted) | & ]

Device Control

{D Enablke Device Control for Non-root User Via Kintarnat l

Sat MTU

{ Maximum Transfer Unit (MTL)

Halp l Cancal H Back ” Next ]

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 OK to complete the
settings.
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rThase packages need to be installed:

smpppd

Insert the openSUSE 11.1 disc and click Install. In the following window
click Skip automatically.

The firewall is now disabled and the IP address is set for this network card.

© 2010 PHYTEC Messtechnik GmbH ~ L-743¢_0 21



phyCARD-L Quick Start Instructions

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.

/' YaST Control Center @ linux-wnik r-l_;

File Edit Help

r

(i, Software ] E]

il IF Hostnames l(-} Kerberos Client

_ Hardware )
E—J LOAP Browser . LDAP Client

G System ———

e Network Devices " Mail Transfer Agent iq NFS Client

“ Metwork Services

~

i A NIS Client @ MTP Configuration
Lﬁ‘ Movell AppArmor i

* ‘% Network Services o T
Q Security and Users - (xinetd)
Evirtualization Remote ?\‘df;‘ln(lzr;lstratmn ‘i" Bl s

..\ x L
i Support ’ :
@ PP TETP Server Windows Domain
x Miscellaneous “& Membership E‘

I Search... |

e Choose TFTP Server in Network Services.

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

Control Center.
CAUTION

22 ©2010 PHYTEC Messtechnik GmbH ~ L-743¢ 0



Getting Started

Boot Image Directory

[ Aftpboct ] Browse...
3] ©pan Port in Firewall Firewall Detais...

Firewall port is open on selkcted interfaces

e Switch the selection to Enable.

e The path of the boot image directory should be /tfipboot. 1f there is a

different path, change it to /tfipboot.
e Click OK.
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e Click Yes to create the /tftpboot directory.
The TFTP server will be started.

e (lose the YaST Control Center.

You have successfully finished the configuration of the host

latform.
SUCCEESS P f
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2.3 Linux-phyCARD-L-Kit Setup

In this section you will find a description of the Linux-phyCARD-L-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-L.

o HelloWorld — this example program can be used to test how to
download and execute a program on 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.
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2.3.1 Starting the Setup

e To start with the Linux-PowerPC-Kit Setup enter your PHYTEC Linux-
PowerPC-Disc into your CD-ROM drive.

The following dialog may appear:

" CD-ROM - KDE Daemon <

Anew medium has been detected.
What do you want to do?

Medium type: Mounted CD YWriter

| Open in Mew Window

N Lo Baothing

[ Always do this for this type of media

[ Canfigure... ][V oK Hj( Cancel ]

e Click Cancel.
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User sven on linux-wnik openSUSE “

R Search: l |

System = Termminal

Terminal
Konsok

! Terminal - Super User Mode

| Terminal Program

=
o]

|HJ‘ Terminal Program - Super User Mode/KDE3
-
pas—

| XTerm

A

e From the K menu, select the Applications tab.

o Select System W Terminal W Terminal Konsole.

File Edit WView Scrollback Bookmarks Settings Help

sven@linux-wnik: ~> cd /media/S0-480
sven@linux-wnik: /media/S0-480> . /install. 5!'.

e Type: cd /media/SO-480

e Enter ./install.sh to launch the setup program.
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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-480 should exist.

" S0-480_Linux-phyCARD-L-Kit PD10.20: installsh =)

File Edit View Scrollback Bookmarks Settings Help

sven@l inux-wnik: fmedia/S0-480> cd /media/S0-480
fsven@l inux-wnik: /media/S0-480= | finstall. sh

To execute this Setup you will have to login as Root

Please enter the Root Password: I

...D10.2.0 : install.sh

¢ Enter the root password.

27 Install Linux-phyCARD-L- Kit _::1

e C(lick Yes to proceed.

The welcome screen appears.
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Welcome to the InstallJammer Wizard for
Linux-phyCARD-L-Kit

This will install Linux<-phyCARD-L-Kit wersion

FO10.2.0 on your computer.

It is recommended that you close all other
applications before continuing.

Click Mext to continue or Cancel to exit Setup.

Linux-phyCARD-L-Kit Setup o &8

Mext = | | Cancel

e C(Click Next to continue.

Linux-phyCARD-L-Kit Setup 2 e 9

Choose Destination Location
Where should Linus-phyCARD-L-Kit be installed?

Setup will install Linus-phyCARD-L-KIt in the following folder.

To install to this folder, click Mext. To install to a different folder, click Browse and
select anather folder.

fustlocalfshare/phy CARD-L-Kit

Install.lammer

’—Destinaﬂnn Folder

< Back || Mext = | | Cancel |

e Click Next.
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" Linux-phyCARD-L-Kit Setup -2

Start Copying Files

Review settings before copying files

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

Install Directory:
fustilocalishare/phy CARD-L-Kit

[

Setup Type:
Typical

K1

1] Il [+

Install.lammer

| < Back

Mext = i | Cancel |

o Click Next to copy all files to your hard disk.

=P, The default destination location is /usr/local/share/phyCARD-

Il L-Kit. All path and file statements within this Quick Start
OPTION 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.
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-.,‘_- Llnux—ph]'aHD-L—Kﬂaetup -;'.'q g
Installing
Installing Linus=phyCaRD-L-Kit

Please wait while Setup installs Linus-phyCARD-L-Kit on your computer.

Installing Standard...

=

Install.lammer

| = Back || Mewt = | Carcel |

The GCC C/C++ tool chain will be installed to the default directory
/opt/OSELAS. Toolchain-1.99.3/arm-cortexa8-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.

@ Do you want to install Eclipse 7

e C(Click Yes to install Eclipse. If you want to skip the installation of
Eclipse, choose No.
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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-L-Kit Setup -2}

Installation Eclipse

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

plugin.

The time of the installation depends on your host
platform.

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

| | Cancel

e Click Next.
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InstallJammer Wizard Complete

The Installdammer Wizard has successfully
installed Linus-phyCAaRD-L-Kit. Click Finish to exit
the wizard.

Finish | | Cancel

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

Now you will have to restart the KDE desktop.
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2 |
User sven on linux-wnik openSUSE %

“ Search: [ ]

Logout
End s=ssion

Lock

Switch User

SIDjE

Sleep

Hibernate

Shutdown

Restart

G Cl*jo

L~ el o= U
Favortes Applications Computer Recently Ussd Leave

. =l lamal] i | 2
) e D
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.

It should display a couple of new icons now. Otherwise do a right-click on
the desktop and choose Desktop Settings.
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[ ¥ Create New > |
2} Undio Ctri+Z
I PasteFile Ctri+V
[z o] lcons >
@l Befresh Deskiop F5

. Folder View Settings
~ Desktop Settings

Within the settings choose Folder View as Desktop Type.

=] Desktop Settings - Plasma Workspace &

Desktop Activity

Type: [EI Folder View v]
Desktop Theme

Theme: Aya v New Theme... -

Wallpaper

Type, B Image v

Picture: Blue Curl v

[T

Author:

Email:

License:
Positioning: | Scaled v

Color N

| Get New Wallpapers...

| % OK « Apply || @ Cancel

Leave all other settings unchanged if you don’t want to change them.
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You have successfully installed the software for the Linux-
phyCARD-L-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.

36
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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-L-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-cortexa8-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
8PATH by adding the following line in the file /etc/profile:

export PATH=/opt/OSELAS.Toolchain-1.99.3/arm-cortexa8-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-cortexa8-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
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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.

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.

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

Rapid Development Kit.
CAUTION

e C(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.

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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File Edit Wiew Scrollback Bookmarks Settings Help

RTMETLINK answers: File exists ~
sound not supperted, skipping mixer state T
lighttpd: starting

lighttpd: done

JSusrfsbin/pure-ftpd

pure-ftpd: starting pure-ftpd: fusr/sbin/pure-ftpd

Jfusrfshin/pure-uploadscript

pure-ftpd: starting upload helper dsemon. ..

done

OSELAS(R) -phyCARD (ptxdist-2010. 88. 0/2018-11-17T18: 11: 52+0108)

2 T C Y| N

S Y VIS S =
B oAl = NBd B | A BLLE B
LAl L L0 L x], . _=<f L] |
Ny I FAIF S W, T [
i b

*%%  PHYTEC BSP PD18. 2. 0 based on OSELAS(R) *®xx
starting pid 611, tty '/dev/console': '/fsbhinfgetty -L 115200 ttyS0 wtleo'

phyCARD Login: I

<>EN
b

sven : microcom

e Type root to login.
e After you have successfully logged in, you can close Microcom.

If you don’t see the Barebox 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-L” for instructions
on how to install Linux in such a case.
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When the target 1s connected with the power supply, first the
X-Loader and then the boot loader Barebox are loaded from
the flash memory. Then the boot loader is uncompressing and
booting the Linux kernel from the flash. The kernel will then
mount the root file system, which is also located in the
target’s flash. The root file system uses the Journaling Flash
File System, Version 2.

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

If some hints like JFFS2 notice: (428) check node data:
wrong data CRC in data node at 0x02358e90: read
Ox1c538142, calculated Oxa0531284 arise, you can ignore
them. This happens if the JFFS2 file system in the NAND has
not been shutdown properly before, what is mostly the case
because the power supply simply has been switched off. The
meaning of the message is, that some inconsistencies have
been found and have been corrected automatically.

40
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&)

RESOLVE

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 and Group Management.

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

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

o Select the tab Details.

e In Additional Groups, check the group uucp.
e Click OK.

e C(lick OK and close YaST.

e You need to log out and log in again for the new group
membership to take effect.
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Now you can test the network connection to the target.

o Click the Telnet for Target icon on your desktop.

A new window with a connection to the target opens.

File Edit Wiew Scrollopack Bookmarks Settings Help

Trying 192 168.3.11. ..
Connected to 192.168.3.11.
Escape character 15 '~]'.

phyCARD login: root
root @phyCARD: ~ I

LIPS

sven : telnet _ I

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

e C(lose the window.
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&

RESOLVE

o

SUCCESS

Troubleshooting:

If you don’t see the user login, check the connection between
the target and the host. If you have installed more than one
network card on your host, be sure to connect the cable 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:

MetXireme BCM5T02X Gigabit Ethemet
MAC : 00:0d:55:79:a2:ab

# Davice Nama: ethO
# Started automatically at boot
# |Paddross: 192.168.3.10/24

Add || Edit || Dekte |

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-L from your host.
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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 Dolphin 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.

2.6.1 Copying a Program to the Target

e

o

o First click the phyCARD-L-Kit icon on your KDE desktop.

A new window with the contents of the installation directory opens.
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@ phyCARD-L-Kit- Dolphin -2}

File Edit View Go Tools Settings Help
« » & [&F = L
Back Fomwamrd Up lcons  Detaie  Columns Freview Split
Places o x =1 |7 desktop:/phy CARD-L-Kit & v =) Information % ®
[ Home % Fﬁ’ Fﬁ’ phyCARD-L-Kit
& Network - - :
B Root ecllpse HelloWorld lcons linux-2.6.33.7-
PCA-A-L1.t...
7 Trash
4 01001
' NMolume... e ﬁ
: 10011
microcom myHelloWorld. r
tar.gz
pE ey
Add comment,
Changs =
Type: unknown
Size: 0 B
Modifed: 00:00
6 Items (3 Folders, 3 Files) Unknown size

e Enter the directory HelloWorld.

o Click the FTP for Target icon on your desktop.

A window with an FTP session to the target opens. User is root and
password is empty. 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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& home - Dolphin

Edit

Quick Start Instructions
File

View Go Tools

Settings Help

Back Fomwamrd

e D af p;||-| T}

lcons  Defails  Columns

Freview Spl;t
Places ¢ x E fi ftp://roct@192.168.3.11/home & v =)  Information e ®
[ Home E | gstreamer examples
& Network T—
- Roaot gstreamer_ex
- amples
Trash
&
1 01001
] ume...
I 10011
I [
e iy
Add comment
Change tags.
Typ=: Foder
Madified: 20101117
08:47
One Item (One Folder, No Files) ‘Unknown size
@ HelloWorld - Dolphin -2
File Edit WView Go Tools

Settings

i & o * ||....| |'.'_|

Help

Back Fomwamr

.
lcons | Details  Columns

Preview Spl.t
Places & X E [7] desktop:/phy CARD-L-Kit/HelloWorld Q v 5 Information s 2
[ Home c HelloWorld
@ Network o
‘- Root : ; HelloWorld HelloWorld.c
-
Trash
i
. Vol 0100%
= ume...
| 10011
-
T
Add comment,
Change tags...
Type: unknown
Sz=: 0B
Modifed: 00:00
3 Items (Cne Folder, 2 Files) Unknown size
e
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e Select the window that lists HelloWorld program on your hard disk.
e Click the HelloWorld program and hold the left mouse button pressed.

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

e Choose Copy here in the appearing context menu.

e (lose the two windows.
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2.6.2 Using Telnet to execute a Program on the Target

o Click the Telnet for Target icon on your KDE desktop.

File Edit Wiew Scrollback Bookmarks Settings Help

Trying 192.168.3.11... A
Connected te 192 168 3.11.
Escape character is ']'.

phyCARD login: root

root @phyCARD: ~ . /HelloWarld

Welcome to the World of the phyCARD-L!
root @phyCARD: ~ I

sven : telnet I

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-L!
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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 into
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.
".’f The method used on the phyCARD-L is the hosts.equiv
method combined with RSA-based host authentication.

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

o

e Click the SSH for Target icon on the desktop.
A new window opens.

1921683410 =

File Edit Wiew Scrollback Bookmarks Settings Help

The authenticity of host '192.168.3.11 (192.168.3.11)"' can't be established.
IRS.! key fingerprint is 63:8b: 87:94:ch:6a: ff:8e: 6f: f5: f2: cb: 83: f3:b8: 4d.

W

Are you sure you want to continue connecting (yes/nol? yes
Warning: Permanently added '152.168.3.11' (RSA) to the list of known hosts.
rootiphyCARD: ~ I

{*»E

192.168.3.11 ()

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

o 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@phyCARD:~>

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-L before.

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

e You have successfully copied and executed an example

application on the target.
SUCCESS PP &
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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/phy CARD-L-Kit/HelloWorld:

cd /usr/local/share/phyCARD-L-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.

e Type exit.

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-L boots.

3.1 Configuring and Compiling the Kernel

In this part you will learn how to configure and build a new Linux kernel
and a root filesystem. First you will copy the kernel archive to your home
directory and extract the kernel source. Then you will configure the kernel
and the root filesystem with the help of PTXdist, a tool to build the Board
Support Package and to create your own image. After the configuration you
will create your own image.

The kernel used by PHYTEC is based on 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-L.
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In the end, you need the following files:

o ptxdist-XXXX.XX.X.tgz (Tool from our partner Pengutronix, that
configures and compiles BSPs)

e OSELAS.BSP-Phytec-phyCARD-PDXX.X.X . tar.gz (BSp for
phyCARD-L)

e arm-cortexa8-linux-gnueabi. OSELAS-X.XX.X.X.tgz (ready-to-use
toolchain)

All files are downloadable from our ftp-server. Please create a temporary
directory within your home directory, for example /ocal/, and copy the files
into it.

Now, open a new terminal if not already open and install PTXdist:

e Click the Konsole icon on your desktop.

e Type the following commands to extract the PTXdist-archieves:
cd local
tar zxvf ptxdist-XXXX.XX.X.tgz

e Now you should check if all necessary tools are installed on your host.
Therefor call the configure script:

cd ptxdist-XXXX. XX. X

Jconfigure
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After a long list of checking ... it should return with:
configure: creating ./config.status

config.status: creating Makefile

config.status: creating scripts/ptxdist_version.sh
config.status: creating rules/ptxdist-version.in

ptxdist version XXXX.XX.X configured.

Using '/usr/local' for installation prefix.

Report bugs to ptxdist@pengutronix.de

If any tool that is necessary for PTXdist is missing, script will abort
with an error. In this case you need to install the missing tool from
your linux distribution. After that, please restart the configure script.

In any case, tool quilt needs to be installed additionally, in order to
avoid errors while compiling patches!

e After successful completion of configure script, please type:
make

e Now you can install PTXdist. Because target directory is /usr/local, this
must be done as user root:

sudo make install
[enter root password]
[.]
e Finally you can delete the temporary directory:
cd

rm —rf local
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When using PTXdist for the first time, setting some configurations is
needed. The most important are:

e Where to put the source packages to.

e Proxy settings for accesses to the internet.
Please start PTXdist setup:

ptxdist setup

PTXdist will download all necessary sources from the internet. For every
source package, that cannot be found on your host, PTXdist will do this by
executing command wget. If a proxy server should be used for doing
internet accesses, please select Proxies, then FTP Proxy and then enter
address and port of the proxy in the following form:

<protocol>://<address>:<port>

PTXdist will store downloaded source packages locally. Thus, if you work
with more than one project, every project would download its own sources,
even if they are the same that have already been downloaded. In order to
avoid this, we suggest to use one single directory for all source packages of
all projects. Some source packages are already included within this BSP, so
we suggest to use its src-directory as source directory for all projects.
Please select Source Directories and enter:

${PTXDIST_WORKSPACE}/src

In order to be able to build an BSP for the OMAP3, you need a toolchain
with a suitable crosscompiler for this processor. So please decompress the
corresponding archive with root rights. It will be stored in directory /opt
automatically.

tar xPvf arm-cortexa8-linux-gnueabi.OSELAS-X.XX.X.X.tgz
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Now you’re ready to build the BSP. Please decompress archieve
OSELAS.BSP-Phytec-phyCARD-PDXX.X.X.tar.gz into a directory and
then move into it. Select the platform for which the BSP should be build:

ptxdist platform \

configs/phyCARD-L-XXXX.XX.X/platformconfig

You should get the messages:

info:  selected platformconfig:
‘configs/phyCARD-L-XXXX.XX.X/platformconfig'

Furthermore PTXdist should have recognized the necessary toolchain and
confirm this by giving you the messages:

found and using toolchain:

'lopt/OSELAS.Toolchain-1.99.3/arm-cortexa8-linux-gnueabi/gcc-4.3.2-glibc-2.8-binutils-
2.18-kernel-2.6.27-sanitized/bin’

Otherwise you need to choose the toolchain manually:

ptxdist toolchain /opt/OSELAS.Toolchain-1.99.3/arm-cortexa8-linux-
gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.18-kernel-2.6.27-sanitized/bin

For building the BSP you could call ptxdist go now, but then you would get
so much stuff for the root-filesystem of your target, that it won’t fit into the
flash-memory any more. This rootfs could only be used when mounting it
via NFS. Thus, PHYTEC provides the BSP together with a file called a
'collection’, that excludes not necessary stuff for you. Please tell ptxdist to
use this collection by calling

ptxdist collection configs/collectionconfig-kit
Now, for building the BSP call

ptxdist go
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Now it will take some hours. Sometimes it can happen that an attempt to
download a source package failes due to dead links. PHYTEC cannot
guarantee the accessibility of all the webpages that are needed to build a
BSP. You can check our ftp-server via

ftp://ftp.phytec.de/pub/BSP_ PACKAGES/EXTERNALS

if you find a missing source package there. Otherwise you need to search
the web for missing packages. If you have found them, you need to
download them into your src-directory manually. After that, please restart
build process by calling ptxdist go again. If you cannot find a needed
source package, please tell us via support@phytec.de.

Sometimes it even might happen, that ptxdist can download a file that is
claimed to be an archive, but then cannot decompress it. Reason is, that the
link didn’t deliver the requested archive, but an HTML containing a
message like: “Error - This file has been moved to ...”. Please treat this
case in the same way as if nothing had been delivered by the link.

Finally you can create the rootfs by calling
ptxdist images

You will find the kernel-image linuximage and the flashfilesystem-image
root.jffs2 in directory platform-phyCARD-L/images. The NFS-mountable rootfs
will be located in platform-phyCARD-L/root.

e C(lose the terminal window.

In this section you learned how to configure and compile a new kernel.
Now you can add new features to your kernel, or remove features you do
not need.
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3.1.1 Writing the Images into the Target’s Flash

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

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

The five partitions have the following address ranges:

0x00000000 - OxO0007ffFff (X-Loader)

0x00080000 - Ox0025FfFFf (Barebox)

0x00260000 - Ox0027fFfff (Barebox Environment)
0x00280000 - Ox0067ffff (Linux Kernel)
0x00680000 - OxO1ffffff (Linux Root File System)

You should never erase the X-Loader or the Barebox
partition. If one of this both partitions is erased, you won’t be
able to start your target anymore. Refer to the chapter

“Installing Linux on the phyCARD-L” for detailed
information on how to restore your X-Loader and Barebox

CAUTION

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 images to the /tfipboot directory and exit:
cd platform-phyCARD-L/images
cp linuximage /tftpboot
cp root.jffs2 /tftpboot

exit
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File Edit Wiew Scrolloack Bookmarks Settings Help

Texas Instruments X-Loader 1.4.4ss (Nov 24 2010 - 13:56:09)
Loading u-boot. bin from nand

barebox 2010.10. @ (Now 4 2018 - 11:28:58)

Board: Phytec phyCARD-L

registered netconsole as csl

smc911lx_eth initi)

smc91lx: detected LAN221 controller

MAMD dewvice: Manufacturar ID: 0x2c, Chip ID: Oxba (Microm NAND 256MiB 1,8V 16-bit)
Mslloc space: OxBEO0O00D -> OxB7000000 (size 16 MB)

Stack space : OxB5ffB000 -» OxB8E000000 [size 32 kB)

running fenv/bin/init. ..

Hit any key to stop autoboot: 2

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

Phytec phyCARD-L:/ I

<>E ]

|=] sven : microcom

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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File Edit View Scrollback Bookmarks Settings Help
E!,-"b:i_n,-‘sh i

machine=pcalo2
user=

# use 'dhecp' to do dhep i1n barebox and in kernel
# use 'none' if you want to skip kernel 1ip autecenfiguratien
#ip=dhep

# or set your networking parameters here
ethl. ipaddr=192.162.3.11

ethd. netmask=255. 255. 255. 0

ethd. gateway=192.162. 3. 10

ethl. serverip=192. 168.3.18

# can be either 'net' or 'nand"’
kernsl_loc=nand |
# can be either 'net' or 'nand'’
rootfs_loc=nand

# can be eithar 'jffs2' or 'ubifs’
# The image type of the kernel.

w

Ll = =

|&| sven : microcom I

Type the following command to check your Barebox settings:
edit /env/config

You will see the configuration file which holds Barebox’s
environment variables.

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

ethO.ipaddr=192.168.3.11
ethO.netmask=255.255.255.0
ethO.serverip=192.168.3.10

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

If you made any changes to the Barebox environment, type save to write
these changes to the Barebox environment partition, and then press the
target’s RESET button. The phyCARD-L reboots with the new settings
applied. Again, press any key to stop autoboot.
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You can download the images from the TFTP server to the target’s
RAM, erase the required flash area, and write the images from the RAM
into the flash with just two simple commands: update kernel and
update rootfs.

e Type update _kernel nand linuximage to download the kernel using
TFTP and write it into the target’s flash. The copy process can take up
to a minute.

e Type update_rootfs nor root.jffs2 to download the rootFS using TFTP
and write it into the target’s flash. The copy process can take up to
several minutes.

e Press the RESET button on the target to restart the phyCARD-L 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 and root file system from your

setup CD-ROM.

You will find the kernel and root file system in the directory
PHYTEC/PCA-A-LI phyCARD-L/Linux-Kit/BSP/Images.

e To restore the kernel, copy the file ulmage-pcal(2 to your
host’s /tfipboot directory.

e Type update _kernel nand ulmage-pcalO2 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/PCA-A-L1 phyCARD-L/Linux-Kit/BSP/Images

© 2010 PHYTEC Messtechnik GmbH ~ L-743¢_0 63



phyCARD-L Quick Start Instructions

directory on your setup CD-ROM.

e To restore the root file system, copy the file root-
pcal02 jffs2 to your host’s /tfipboot directory.

e Type update_rootfs nand root-pcalO2.jffs2 to download
and write the file system into the target’s flash.

In this section you learned how to download images from a tftp
server into the RAM of the target. The images have been

SUCCESS written from RAM to flash, and finally the target was started
with the new images.

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.
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3.2.1 Copying the HelloWorld Project

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

e 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 One File.

e Close the Dolphin file browser.

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.
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*  Workspace Launcher ___

Select a workspace

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

Workspace: |[E CE A T e | e ] Browse...

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

|| oK I [ Cancel

e Confirm the Workspace directory with OK.

The welcome screen appears.

£ Java- Eclipse SDK =)
Fle Edit Refactor Mavigate Search Project Bun Window Help

& \Welcome X

Welcome to Eclipse 3.1

=) @ <

overview Tutorials Samples What's New

workbench

Find out what Eclipse is all about

e Select File ®» Import... from the menu bar.
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Select

. - . . . 4
Create new projects from an archive file or directory. This does not copy the project into the | g El
workspace.

Select an import source:

& Archive file

@ Checkout Projects fram CVS
2¢ Checkout Projects from SV

ng Projects into Workspace

% External Features

= External Plug-ins and Fragrments
7, File system

£ Preferences

iz, Team Project Set

|| MNext = I [ Einish ] [ Ca_n_cel

e Select Existing Projects into Workspace.

e Click Next.

Import Projects

Select a directory to search for existing Eclipse projects. @
-

@ Select root directory: | H Browse... I

) select archive file: I H Browse... I

Projects:

Select all
Deselect All

[ =Back {1 pex- H Frish H cancel ]

e Select Browse.
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o] [+ [ een [warkipace

Create Folder

L File System

=] 4.1 GB Media

| CO-RW/DVD-ROM Driv

[«

[+

Places Name ~ | Modified [
@8 Search B Helloworld Monday
&) Recently Used

sven

= Desktop

Select root directory of the projects to import

[ © cancel H| ok I

e Double-click the HelloWorld directory in your home/workspace

directory.

e Click OK.

Import Projects
Select a directory to search for existing Eclipse projects.

) select archive file:

Projects:

@ Select root directory: |fhomefsvenf\c\rorkspacefHeHoWorld

] Browse...

l

] Helloworld

Select All
Deselact All

[ < Back I

J || Finish I [ Cancel J

e Select Finish to import the project.
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£ Java- Eclipse SDK -2 ‘; ‘; G;
File Edit Refactor Mavigate Search Project Run Window Help
|c3= [#r O-Qr | & & @ |® & | 1 [&)ava
% Package Explorer 58 . 1 = O = 0 | &= outline Zﬁ.\‘_ S|
‘ = e = An outline is not available.
g ==

v [ Helloworld

g [ |
Problems | Javadoc | Declaration I,_E__;_E,am_sgla_;-i?g 1
-Buld [Helloworal '

ikt Incremental build of configuration Debug for project HelloWorld s+

make -k all

Building file: ../HelloWorld.c

Invoking: GCC C Compiler

arm-cortexas- linux-gnueabi-gce -00 -g3 -Wall -c -fmessage-length=0 -oHelloworld.o ../
Helloworld.c

Finished building: ../Helloworld.c

Building target: Helloworld

Invoking: GCC C Linker

arm-cortexad- Linux-gnueabl-gcc -oHelloWorld . /Helloworld.o
Finished building target: Helloworld

make --no-print-directory post-build
ftp -u ftp://root:root@l9sz.168.3.11/ ./HellowWorld;ssh root@l9z.168.3.11 ./Helloworld
Welcome to the World of the phyCARD-L

Build complete for preject HellowWorld

e C(lose the Welcome screen.
e Select the Console tab.

The HelloWorld program will be compiled and the HelloWorld executable
1s 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-L!”” message in the Console window.

You will see the following content in the Console window:
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a 2
=N

o B i =0

|Problems | Javadoc | Declaration =
\C-Build [Helloworld].

sk Tncremental build of configuration Debug for project Helloworld ek

make -k all

Building file: ../HelloWorld.c

Invoking: GCC C Compiler

arm-cortexa8- linux-gnueabi-gcc -00 -g3 -Wall -c -fmessage-length=0 -oHelloworld.o ../
Helloworld.c

Finished building: ../Helloworld.c

Building target: Helloworld

Invoking: GCC C Linker

arm-cortexas- linux-gnueabi-gcc -oHelloworld . /Helloworld.o
Finished building target: Helloworld

make --no-print-directory post-build
ftp -u ftp://root:root@l92.168.3.11/ ./Helloworld;ssh root@192.168.3.11 . /Helloworld
‘Welcome to the wWorld of the phyCARD-L!

|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

SUCCESS Eclipse Workspace. You can compile an existing project and
execute the program on the target.
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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 toolchain.
e Open Eclipse if it isn’t already opened.
e Select File » New » Project... from the menu bar.

A new dialog opens.

£ MNew Poject -

Select a wizard

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

Wizards;

2% Java Project
# |ava Project from Existing Ant Buildfile
i Plug-in Project

> B=C

B Managed Make C Project
Standard Make C Project
» = C+H+

» = CVS
» = Java
» (= Plug-in Developrment

(4]

Cancel

e Select Managed Make C Project and click Next.
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£ MNew Project =)

Managed Make C Project
Create a new Managed Make C project. ﬁ

Project name: [myHeI|0W0r|d| l

Project contents
Use default

[HrE ey [-||--ii.-—' senfwarkspacedimyHeallaWworld

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

Select a type of project
Select the platform and configurations you wish to deploy on @

Project Type: Executable (Gnu) | T ]

Configurations:

&2 Debug
&% Release

["] Show All Project Types
[ show All Configurations

[ < Back |E Mext = 1 [ Finish ] [ Cancel

e Click Next.
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Additional Project Settings
Define the inter-project dependencies, if any. ﬁ

1= Projects | C/C++ Indexer

Referenced C/C++ Projects

1125 Helloworld

t  <Back ] exts J [ Finish ] [ cancel

e Click Finish.

£ Open Associated Perspective? _-__'-

This kind of project is associated with the C/C++4 perspective. Do you want to
open this perspective now?

[ Rermember my decision

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

You will see the C/C++ IDE with the myHelloWorld project.
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£ CiCis- Eclipse SDK -2

File Edit Refactor Mawvigate Search Preject Bun Windew Help
[ro @ & | e~ 65 b7 @ [H- 0~ Q- | @ & |5 Grn

HE C/C++ Projects 822 . 1 = im|

EE‘

bl (b ig| B & 7
» 1= Helloworld

& myHellowarld

3= outline & . 7z =

An outline is not available,

B Problems x. Console‘ Prupemes|

0 errors, 0 warnings, 0 infos

| Description

|Resource | in Folder

Location

» == Helloworld
v <» Binaries
v (& Includes
b = Debug

B Helloworld.c New ,

v #5 Helloworld - [armle]
v =5 myHelloworld

COpen
Open With 3

[E Paste

¥ Delete

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

worked with previously.

e Select Copy.
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£ C/C+s- HelloWorld c - Eclipse SDK 2!

File Edit Refactor Mawvigate Search Preject Bun Windew Help

[Ci- @ g 8 - @ |- 0 Qr | ® & | H 5l  [@mectt] 2
% C/C++ Projects E@k‘\ 2 = ﬁ\| [4 Hellowerld.c ) " = 0 8= outline 2 . 72 =i
s | B & v #include <stdio.h> = B R s e ¥
~ 1=% Helloworld int main(void) B stdioh
v € Binaries printf ("welcome to the world of the phyCarD-L!yn"); @ main
v (2 ncludes }re‘turn o;
v (= Debug

v [£] Hellowerld.c

v 5 Helloworld - [armle]
~ =% myHelloworld

+ &> Binaries

v (& includes

» (= Debug

B Helloworld.c [l - 1)

=
Problerns J&! Pmpemesi & |t B3> T8

c-Build [myHelloworld]

stk Tncremental build of configuration Debug for project myHelloworld s

make -k all

Building file: ../Helloworld.c

Invoking: GCC C Compiler

gcc -00 -g3 -Wall -c -fmessage-length=0 -oHellowWorld.o ../HelloWorld.c
Finished building: ../HellowWorld.c

Building target: myHelloworld
Invoking: GCC C Linker

gcc -omyHelloworld . /Helloworld.o
Finished building target: myHelloworld

Build complete for project myHelloworld

e Select the myHelloWorld project.
e Right-click and select Paste.
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-L 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.

© 2010 PHYTEC Messtechnik GmbH ~ L-743¢_0 75



phyCARD-L Quick Start Instructions

£ Properties for myHelloWorld

pe filter text n C/C++ Build v e
Info Active configuration
Builders

Project Type: [ | - ]

e
- = Configuration: |Debug | - J Manage‘..|

CjC++ Documentz

CjC++ File Types Configuration Settings
CjC++ Indexer

Tool Settings | Build Settings | Build Steps l Error Parsers ] Binary Parser ] Environment l Macros

Project References - -
Command: [arm-cortexas-||nux-gnueab|-gcc| ]

$% GCC C Compiler

& Preprocessor All options: |-00 -g3 -wall -c -fmessage-length=0 (=]

# symbols

# Directories B

 Optimization

# Debugging

= Warnings

(2 Miscellaneous
~ B3 GCC C Linker

2 General

2 Libraries

3 Miscellaneous

# shared Library Settings
+ B GCC Assembler

(2 General

[Restore Qefaults” Apply l

" oK I | Cancel l

e Select C/C++ Build.

¢ Enter arm-cortexa8-linux-gnueabi-gcc into the Command input field.
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# Properties for myHelloWorld

pe filter text : C/C++ Build

Info

Builders

C/C++ Build

CfC++ Documents

C/C++ Indexer

Project References

Active configuration

Project Type: [

Configuration: |Debug

il
| vJ Manage...|

C/C++ File Types Configuration Settings

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

~ ® GCC C Compiler
5 preprocessor All options:
52 symbols
# Directories
& optimization
2 Debugging
2 Warnings
5 Miscellaneous
%% GCC C Linker
= General
& Libraries

(2 Miscellaneous

# Shared Library Settings
~ B GCC Assembler

#2 General

Command: [arm-ccrte)(aa-linux-gnueabi-gcc| ]

[Restore Qefaults” Apply l

oK I | Cancel ]

e Select GCC C Linker.

e Enter arm-cortexa8-linux-gnueabi-gcc into the Command input field.
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# Properties for myHelloWorld

pe filter text : C/C++ Build i

Info Active configuration

L Project Type: [ | = |
—

C/C++ Documentz Configuration: |Debug | - ] Manage...|

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

Tool Settings | Build Settings | Build Steps l Error Parsers ] Binary Parser ] Environment ] Macros

Command: [arm-cortexaa-linux-gnueabi—as| l

Project References

» B GCC C Compiler
(% Preprocessor
# symbols
(2 Directories
# optimization
(22 Debugging
(2 Warnings
(# Miscellaneous
» B GCC C Linker
2 General
2 Libraries
(# Miscellaneous
(2 Shared Library Settings

All options:

%% GCC Assembler
# General

[Restore Qefaults” Apply l

|| oK I | Cancel ]

e Select GCC Assembler.

e In the Command input field, change the default as to arm-cortexa8-
linux-gnueabi-as.

o Click Apply.
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| ©  Properties for myHelloWord 2.

|pe filter text | ~ | C/C++ Build o

Builders

C/C++ Build

C/C++ Documente

Info Active configuration

Project Type: | 1 | |

Configuration: | Debug | - ‘|Manage”.|

C/C++ File Types Configuration Settings
CJC++ Indexer
Project References

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

pre-build step:

Command:

Description:

Post-build step:

Command:

If‘tp -u ftpyjfroot:root@192.168.3.11 fmyHelloworld; ssh root@192.168.3.11 fmyHelloworld| |

Description:

|Restore Defaults || Apply

I

H oK I ‘ Caneel

e Select the

e Enter following command in the Post-build step Command input field:

Build Steps tab.

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 projects selected below

"- oK I | Cancel

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

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

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

f ¥ A = N
Problems | El Console m\\‘Properties| B Gl B-r5~ =0

C-Build [myHelloworld]

#dkk Fyll rebuild of configuration Debug for project myHellowWorld ks

make -k clean all
rm -rf ./Helloworld.o ./HellowWorld.d myHellowWorld

Building file: ../Helloworld.c

Invoking: GCC C Compiller

arm-cortexad- linux-gnueabi-gecc -00 -g3 -Wall -c -fmessage-length=0 -oHellowWorld.o ../
Helloworld.c

Finished building: ../Helloworld.c

Building target: myHelloworld

Invoking: GCC C Linker

arm-cortexad- linux-gnueabl-gecc -omyHelloworld . /HellowWorld.o
Finished building target: myHellowWorld

make --no-print-directory post-build
ftp -u ftp://root:root@l9z2.168.3.11/ ./myHelloWorld; ssh root@l5z.168.3.11 ./myHellowWorld
Welcome to the World of the phyCARD-L!

Build complete for project myHelloworld
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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 to the standard output.

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

e 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-M, 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-L! (serial)\n" };
write_tty (buf, sizeof (buf) - 1);
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In the next screenshot you can see the complete program.

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

voild write_tty (char *buffer, int count) {
int out;

out = open ("/dev/console", O RDWR];

write (out, buffer, count);
close (out);

int main (void) {
char buf [] = {"welcome to the World of the phyCARD-L! (serial)yn"};

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

printf("welcome to the World of the phyCARD-L!\n");
return 0;

e Save your program after changing the code.

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

Problems[E consale 3 __Properties' 8 E

; # Beri-=0
|
C-Build [myHelloworld]

-

**4k Incremental build of configuration Debug for project myHellowWorld #eksk

make -k all

Building file: .. /Helloworld.c

Invoking: GCC C Compiler

arm-cortexaB- Linux-gnueabi-gcc -00 -g3 -Wall -c -fmessage-length=0 -oHelloworld.o ../Helloworld.c
Finished building: ../Helloworld.c

Building target: myHelloWorld

Invoking: GCC C Linker

arm-cortexaB- Linux-gnueabi-gcc -omyHelloworld . /Helloworld.o
Finished building target: myHelloworld

make --no-print-directory post-build
ftp -u ftp://root:root@l92.168.3.11/ . /myHelloworld; ssh root@l19z.168.3.11 ./myHelloworld
Welcome to the World of the phyCARD-L!

Build complete for project myHelloworld

[afl
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3.4.1 Executing the Program on the Target using Microcom

Click the Microcom icon on the desktop.

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

Type ./myHelloWorld to start the application.

You will see the following output:

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

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
see this line in an SSH session, because you are connected over

a TCP/IP connection to the target. With Microcom, however,
you have direct access to serial interface, so you can also see the
line that it written to the serial console.

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

This procedure is in principle quite typical for Linux, because Linux treats
everything like a file.
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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.

| £ ExtemalTools -2

Create, manage, and run configurations

.
Run a program @

Configurations:

# Ant Build

*. Program [ Perspectives

These settings associate a perspective with Program launch
configurations. A different perspective may be associated with
each supported launch mode, and can optionally be opened
when a configuration is launched or when an application
suspends via the Debug preferences, To indicate that a
perspective should not be opened, select "None".

Bur: |None |~ |

Restore Defaults|

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

e Select Program.
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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: I‘-Jew configuration l

$ Ant Build
~ G, Program [5] Main | w7 Refresh l BE Environment l = '_g_c_:rhm_c_m'l

¥ New_configuration

Location:

[

[Browse Works_pece...l lBrowsg File System...“ \ariables. ..

I
J

Working Directory:

|

[Browse Worl;space...] | Browse File System...“ “ariables...

J

Arguments:

;

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

“ariables...

New ] [ Delete l J l

e Select New.
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#  External Tools @
Create, manage, and run configurations b

Fun a program @
Configurations: Name: ImyHeIIoWorId Target |

# Ant Build
- & Program Main | 171 Refresh | P& Environment | £ Common l
¥. New_configuration ;
ltchnl J ' Location:
“usr{binfssh |

|Br0wse W‘orkspace...‘ IBrowsg File System‘..H \ariables... |

Working Directory:

|Br0wse Workspace... | | Browse File System... H “ariables... |

Arguments:
root@192.168,3.11 /myHelloworld E

“ariables... |

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

| Apply l | Revert ‘

e 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 SERETETERES Properties ] Sﬁ‘ E"

<terminated> Target [Program] fusr/bin/ssh
pielcome to the wWorld of the phyCARD-L!

e Select Run.

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

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

The scripts for controlling the system startup will be found in
/etc/init.d. These are executed directly or indirectly by
/sbin/init, the father of all processes. The configuration of
/sbin/init is placed in /etc/inittab.

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

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

e Click the FTP for Target icon on your KDE desktop.
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@ initd- Dolphin -2

File Edit View Go Tools Settings Help
% » H EF|E T HE
" Batk Fomamd Up lcons | Detaile  Columna Preview Split
Plages ¢ x =5 (7] fip://root@192.168.3.11/etc/init.d € v =) Information e %
[ Home tbsplash
@ Network | - -
B Root banner dbus fbsplash
& Trash
s i 0L00L
_ Volume... ; ;
/ ; 10011
lighttpd modules networking openssh 'p
WHWYWY
pureftpd rc-once s syslogd Add commen..
Change tags...
Typ=: unknown
Si=: B3 B
telnetd udev Modified: 20101117
0915
14 Items (No Folders, 14 Files) L Unknown size

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

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.

2 Dolphin -2}

Enter text filename:

[myHeIIuWnrld

¥ OK | @ Cancel

o Enter myHelloWorld.
e Click OK.

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

The text editor KWrite starts with an empty document.

File Edit Wiew Tools Settings Help

P e (H 9 D e

Mew Dpen Sawe Sawve As Closs Undo Redo

#! sbinyssh

B

/home smyHe1loworLd]

<30

Line: 3 Col: 19 [#| INS LINE myHelloWorld

Enter the following two lines:
#1/bin/sh
/home/myHel loworld

Select File » Save.

Close the KWrite window.

Close the FTP window.

e Click the Telnet for Target icon on your desktop.
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File Edit View Scrollback Beokmarks Settings Help

root@iphyCARD: fetc/re.d 1s -1 ~
1rwxrwxrwx 1 root root 14 Now 18 20818 -» Ti
Trwxrwxrwx 1l root root 18 Nov 1B 2010 -=
1rwxrwxrwe 1 root root 17 Nov 18 2010 -»
Lrwxrwxrwx 1 - roat root 17 Nov 1B 2010 -=
1rwxrwxrwx 1 root root 14 Nov 18 2010 -=
Lrwxrwxrwx 1l root root 17 Nev 18 2018 -
Trwxrwxrwx 1l root root 17 Nov 18 2010 -=
Trwxrwxrwx 1 root root 17 Now 18 2018 -
Trwxrwxrws 1l root root 20 Nov 18 2010 -=
1rwxrwxrwx 1 root root 20 WNov 1B 2018 -
Lrwxrwxrwx 1l root root 18 Nov 1B 2010 '-'-l
Trwxrwxrwx 1 root root 18 Now 18 2010 |
Lrwxrwxrwx 1l reot root 16 Neov 1B 2010 -= ‘
-rWEr-Xr-X 1l root root 77 Nov 17 2010

root@phyCARD: fetcfre. d I

<2

|&] sven : telnet

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 -1 to list the directory content.

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.

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

In -s ../init.d/myHelloWorld S99myHellowWorld
e Type Is -l again to check the newly created link.
e Close the window.
e Open Microcom.

e Push the RESET button on the target to restart your system.

File Edit WView Scrolloback Bookmarks Settings Help

pure-ftpd: starting upload helper daemen. .. ~
done

OSELAS(R) -phyCARD (ptxdist-2010.08. 0/2018-11-17T18: 11: 52+0100)

e FEowes E AT X
FoA LYl L]
ANl =] 12 ]
Fod o Al waA__

**%  PHYTEC BSP PD1O. 2.0 based on OSELAS(R] ***

starting pid 613, tty '/Sdev/console': '/ssbinfgetty -L 115200 ttyS0 wtloo!

phyCARD Login: root
root@phyCARD: ~ I

<> ([0

[&| sven : microcom

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

You have successfully passed the “Getting More Involved”
part of this Quick Start.

SUCCESS
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Chapter 4 Debugging an Example
Project

C A 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.
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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.

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

e Open Microcom.

File Edit View Scrollback Bookmarks Settings Help

st Bom mpdfe of 0% Bl ook
ST i O 1 Jees Pkt Bl )
S5 0 ) O S0 O 30 L S § S . g A
DN J O 5, VOO | Y i 0 B
I l—#

%% PHYTEC BSP PD10.2.0 based on OSELAS(R) ##%
starting pid 618, tty '/dev/console': '/sbin/getty -L 115200 ttyS0 wtloo'

phyCARD login: root

rootiphyCARD: ~ gdbserver 192.168.3.11: 10080 myHelloWorld
Process myHelloWorld created; pid = 617

Listening on port 10000

L ]
s

<>

[&] sven : microcom

e Type root and press Enter.
e Start the GDB server:
gdbserver 192.168.3.11:10000 myHelloworld
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You have started the GDB server on the target. The GDB server is now
waiting for connections on TCP port 10000.

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.

e 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.
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3 Program not specified

Create, manage, and run configurations

Configurations:

[c] c/C++ Attach to Local Appl
+ [£] C/C++ Local Application

@ myHelloworld
[€] C/C++ Postmortem debuge
& Eclipse Application
il Java Applet
[T Java Application
Ju JUnit
JU JUnit Plug-in Test
T Remote Java Application
Bl swT Application

MName: I myHelloWaorld

j Main | = Arguments l g Environment | B Debugger ] £ Source l »

Project:

[myHelloWorld

] Browse...

C/c++ Application:

[

|lSearchProject...H Browse... l

[¥| Connect process input & output to a terminal.

[ Bebug ] [ Close J

e Double-click C/C++ Local Application.

96
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Program Selection _-_.

Choose a program to run:

|

Binaries:

¥ m yHellowaorld

Qualifier:

® armle - fmyHelloworld/Debug/myHelloWarld

Cancel

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

Configurations: Name: | EEEIETE |

[c] c/c++ Attach to Local Appl
~ [E]C/C++ Local Application 4 | £ Main | ©9= Arguments | PE Environment | %% Debugger | B Source |»

@ myHelloworld

[E] C/C++ Postmortem debugg Debugger: |GDB Server |;,
@ Eclipse Application
[l Java Applet

[T Java Application Debugger Options

Ju JUnit Main | Shared Libraries |
Ji JUnit Plug-in Test

[Z, Rernote Java Application
[+ swT Application GDB command file: | | | Browse... |

Connection: |Seria| - ]

Device: |fdew‘tty50 |

Speed: |115200 | - |

¥| Stop at main(} on startup | Advanced... |

GDE debugger |fopt,fOSELAS.Too|chain-l.99.3far||E Browse... ;

| MNew || Delete | | Apply || Rewert |

I Dehug | l Close l

e Seclect the Debugger tab.

e Select GDB Server from the Debugger drop-down box.

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

e Click File System.

e Navigate to the directory /opt/OSELAS.Toolchain-1.99.3/arm-cortexa8-

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

o Select the file arm-cortexa8-linux-gnueabi-gdb.

e Click OK.
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Create, manage, and run configurations

Configurations: MNarme: rn'yHeIIoWorId

[c] c/C++ Attach to Local Appl

+ [£] C/C++ Local Application

il Main |(r_=l= Arguments | % Environment | %% Debugger | & Source | ¥

@ myHelloworld

[€] C/C++ Postmortem debuge Debugger: | GDB Server

L]

& Eclipse Application
il Java Applet

[T Java Application
Ju JUnit

Debugger Options

Main | Shared Libraries

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

JU JUnit Plug-in Test _ )
B iote ot Anslicatin GDB debugger [fopthSELAS.Toolchaln—1.99.3f8r| | Browse,.. |
B swT Application GDE command file: [ | | Browse... |
Connection: |TCP : I
Host name or IP address: [192.168.3.11| |
Port number; 10000
[4] e I 1r]
| New H Delete | Apply || Revert |
|| Debug I I Close l

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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99



phyCARD-L Quick Start Instructions

£ Confirm Perspective Switch -

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

["| Bemember my decision

e Select Yes to switch to the Debug perspective.

The Debug perspective opens and the debugger stops at the beginning of
the program automatically. The host’s GDB is now connected to the GDB
server on the target.

#-  Debug - HelloWorld c - Eclipse SDK EJ

File Edit Refactor Mawvigate Search Project Bun Window Help

[Fir & |0~ | & ® 9 [ Gl G o

.. : = E = : =
%5 Debug I8 B OB [ P A T T = W e - 8 || = variables 2 ‘-\Breakpmnts Mudu\es|Reg|sters i ]
» [c] myHelloworld [C/C++ Local Application] ) <k O | SR R 7
+ &2 GDB Server (12/3/10 11:19 AM) (Suspended)
+ o Thread [1] (Suspended: Signal 'SIGINT' received. Description: Interrupt.)
= 1 <symbol is not available>
s Debugger Process (12/3/10 11:19 AM)
s fhome/svenjworkspace4/rmyHelloWorld/DebugimyHelloworld (12/3/10 11:19 AM) E‘
[« || [ D]
B Hellowerld.e x = B || 5= outline 2 =g
kinclude <stdio.h= |=] B a s e ©
#include <unistd.h= o ctdio h
#include <fcntl.h= -
® unistd.h
void write_tty (char *buffer, int count) { U fentlh
int out;
[ @ write_tty
out = open ("/dev/console", O_ROWR);
write f(out, buffer, count); % m=i
close (out);
} =
(& B D
El consale 2 Tasks|Memory| u‘ Ee BE| 2 B-r4- =0

myHelloworld [C/C++ Local Application] fhomefsvenjwarkspacedimyHellowerld/DebugfmyHelloworld (12/3/10 11:19 AM)

[4] [2]

| | |W’ritab\e ‘ Smart Insert | il |

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 of the function main(). If you resume the application, the
debugger will stop on this line.

# Debug 53 R T EEEE

+ [c| myHelloworld [C/C++ Local Application]
v &% GDB Server {12/3/10 11:19 AM) (Suspended)

Bl : ez Gamaa el e T received, Description: Ir
Toggle Breakpoint

Hn.£8 k iDebug/myHelloworld (12/3
Debug As 3
L Team 3
Compare With 3
Replace with b

Add Bookmark...
Add Task...

| Show Quick Diff shift+ctrl+q rid of the phyCARD-L!

[ Show Line Numbers

-

Preferences... ne phyCARD-L!\n");

€eturn a;

——

e Sclect 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.
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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 Click the Resume " button in the Debug window to step to the first
line of the program.

[g] Helloworld.c E’S\

close (out); =

D

int main (void) {
¥ char buf []1 = {"welcome to the wWorld of the phyCARD-L! (serial)yn"};

write_tty (buf, sizeof (buf) - 1);

printf("welcome to the world of the phyCARD-L!\n");
o return 0O;
i

[4]

@l H D)

| =
. Mariables x N BreakpcintsiModules|R.egisters il =
x) +f -E|| g ®

- = buf |2
0= buf[0] = '@'
00 buf[1] = X'
0= buf[2] = .
9= buf[3] = .
= buf[4] = .
9= buf[5] = .
9= buf[6] = .
0= buf[7] =

[5][4]

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

w
reakpnints Modules | Registers| ™1 TE

LB & %R

"Welcome to the World of the phyCARD-L! iserial]\n"@
3] = [+

e Click on the variable buf.

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

You will see the following variable window:

reakpnints Modules  Registers| Signals i

Lok D& R KT

¥ huffer = Oxbeg821c47
&4 count = 48
= out =0

IBxbeBZlc-#? "wWelcome to the World of the phyCARD-L! (serial)}yn" @

I T )

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.
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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.

0= ariahle E?E\‘\\RBreakpnints Modules Registers Signals

v ¥ huffer = Oxbe821ca7

+# count = 48

P —— Select All

2 Copy Variables

(4] [] Disable

#[] Displa

%, Cast To Type...

Eind wariable...

= Change Value...

eriallyn"}; Format

Y watch

5 add Global wariables...

% Rernove All Global Variables

Ctrl+a
Ctri+insert

Ctrl4+F

-

1)

e Select the count variable in the Variables window.

e Right-click on count and select Change Value....
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Enter a new value for count;

" :

(4] D

ﬁ- oK I | 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.

e Click the Step Over ~ button two times.
e Change to Microcom.

root @phyCARD: ~ gdbserver 192 162.3.11:10880 myHelloWorld
Process myHelloWorld created; pid = 624
Listening on port 10008

Remote debugging from host 192, 168. 3. 18
'H-E'Lcnmd

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-L” string, only the first seven
characters of the buffer were written to the screen.
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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.

Memory Monitors |¢ % % Mermory Renderings - X

Add Memory Menitor

e Select the Memory tab.

o Click Add Memory Monitor.

(9= ‘ariahles & - Breakpoints Modules Registers| Signals

£ Monitor Memory :_-.‘-'- GB )

¥ huffer = Oxbe821c47
64! count = 7 OxbeB21ca7

= out = 3

Oxbe821ca? "wWelcome to

o

o Enter the address of buffer and click OK. Remember that the variable’s
address might differ on your system.
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Memory Monitors = X % Memory Renderings

OxbeB821c47 Oxbe821cd7 : OxBES21C47 <Hex> l

Address |@ - 3 4-7 |8-B c-F

BES21C40 BBABOl40 BCD70257  g56C63 60652074
BES21CS0  6F207468 6S20576F 72606420 6FE62074
BES21C60 68652070 68794341 5244204C 21202873
BES21C70 65726961 6C290A00 00000800  B81CE2BE
BES21CB0  DCAFO340 OCB40000 00301440 D41D82BE
BES21CO0 01000000 90840000 FOS40800  ©OODO0OO

e Change the window size.

L
oC

Add Rendering(s)

5

ECE
FiE

o Click Add Rendering(s).

#  Add Memory Rendering __;.

Memory Manitor

OxbeB821c47 : Oxbes21ca7 E3

Memory Rendering(s)

Hex

Signed Integer

Unsigned Integer

(0]4 Cancel

e Select ASCII and click OK.
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Mermory Manitors

+ X % Memory Renderings

Oxbe821cd7 <Hex> | OxbeB821cd7 : OxBEBZ1C47 <ASCI> |
| Address |0 - 3 = le - B lc - F |
BEE21CAC | «[EE|@ elco me t
BEBZ1CSC o th e Wo rld of t
BEBZ1CEC he p hyCa RD-L Lo (s
BEE2IC7C eria e

You can see the contents of the variable buffer at the address Oxbe821c47

(or whatever address is used on your system).

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

'

.@ Helloworld.c 52

int main (void) {
char buf [1 = {"Wwelcome to the world of the phyCaRD-L! (seriallyn"};

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

printf("wWelcome to the World of the phyCARD-L!yn");
Pa return 0O;

[+

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

e Click the Resume = button to end the application.

SUCLESS

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

content at a memory address.
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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-L 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-L
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.
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Chapter 6 Installing Linux on the phyCARD-L

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

6.1 Installing the X-Loader and the Boot Loader

The boot loader used on the phyCARD-L is Barebox. In order to get it
started, you need to flash the X-Loader in addition. Flashing both will be
performed by the EVM FlashTool provided by Texas Instruments. The
EVM FlashTool uses the serial port and must be executed on a PC running
Microsoft Windows.

using an SD card. If the SD card is being made bootable, the
OPTION OMAP will automatically search for a file named MLO and
load and use it as X-Loader.

% There’s also the possibility to get the both loaders flashed by

e Insert your PHYTEC Linux-phyCARD-L-Disc, navigate to the
PHYTEC\PCA-A-L1 phyCARD-L\Linux-Kit\Software\Tools |
EVM FlashTool directory, and execute evmflash3530 v2 0 bin.exe to
install the EVM FlashTool.

e Configure JP1 by closing PIN 1+2 to boot from UART first.
e Connect the UART1 (connector P1) to your computer.

e Start the program EVM FlashTool.

The EVM FlashTool dialog opens.
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e Choose link type UART, select the right port and choose baud rate
115200 and mode BOOT ROM.

e Click Download in the tree Target Board under EVMI / EVM?2 Micron
NAND OMAP35xx.

= E¥MFlash 2.0 - Default.ccf
File Wiew Utils Help

Link Type |UART | Part |1 ~| BaudFate |115200 LJ Made |BOOT HDMLJ

"Ei TEXAS INSTRUMENTS

= @@ Target Board Download lE[aSS ] Read } Yerify ]
= [E EvM1 { EYMZ Micron NAND OM
Eh Debug )
& Download Device Type -
B signing T NOR & MN&ND ¢ MDOC C R&M ¢ CPLD
Pragram

FileMame | Address | << &dd File
C:he-load. bin.ift Ox20000000 .
Bt bin ] Delete File >>

Advanced

™ SkipEre I” Enable Compression

W Erase Entire Flash [ Enable Delta Download

v Werify Download I Reset after Download*

N gl Address [optional)

il I 1 e ] Only executed for last file in list

Progress

Erase

write

Werify
Status

D ownload | T |
Cloze v

e Select the first rider Download and there the device type NAND.
e Check Erase Entire Flash.
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e In the Program section, click << Add File, add file PHYTEC\PCA-A-L1
phyCARD-L\Linux-Kit\BSP\X-Loader\bin\x-load.bin.ift from the CD
and set its Address to 0x20000000. Then click << Add File again, add
file PHYTEC\PCA-A-L1  phyCARD-L\Linux-Kit\BSP\Barebox\bin\
barebox-image and set its Address to 0x20080000.

e Click Download.

e When you’ll see the Message Reset Target to proceed, power up the
baseboard.
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EVM1 f EVM2 Micron HAHD OMAP35xx

Download l Erase ] Read ] Yerify l

Device Type

" NOR & MaMD  WMDOC

Program

" RaM O CPLD

FileM ame

Address |

C:h-load. birift
C:hu-bioat. bin

=
[v Eraze Entire Flash
v erfy Download

-
-

Frogress

Eraze
Write
Werify

Statuz

<« Add File
0=20000000

20020000 Delete File »»

Advanced

EV¥MFlash

Y

0

Programming succeeded

*1 Only executed for lagt file in list

Abaort |

e When finished, power down the baseboard.

e Configure JP1 by opening PIN 142 to boot from NAND Flash first.
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6.2 Configure Barebox 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-L-Disc. Information on how to configure
the host platform can be found in the Getting Started part of this Quick
Start.

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

e C(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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File Edit Wiew Scrolloack Bookmarks Settings Help

barebox 2010.10.8 (Now 4 2018 - 11:28:53) o

Board: Phytec phyCARD-L

registerad netconsole as csl

smc91lx_eth_initi)

smc91lx: detected LANS221 controller

MNAND dewice: Manufacturar ID: 8x2c, Chip ID: Oxba (Micron NAND 256MiB 1,8V 16-bit)
Malloc space: 0xBE000000 -> OxE7000000 (size 16 ME)

Stack space : OxBSFf8000 -> OxBEOOOOAD (size 32 kB

envfs: wrong magic on Sdev/envd

ne valid environment found on fdew/envO. Using default environment
running fenv/bin/init. ..

Hit any key to stop autoboot: 3

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

Phytec phyCARD-L:/ I

|&| sven : microcom [

e Press any key to stop autoboot.

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

File Edit View Scrollback Bookmarks Settings Help

#1 /bin/sh ~

machine=pcald2
user=

# use 'dhep' to do dhep in barebox and in kernel
# use 'nmone' 1f you want to skip kernel ip autoconfiguration
#ip=dhcp

# or set your networking parameters hare
ethd. ipaddr=192.162.3.11

eth@. netmask=255. 255. 255. 8
ethd. gateway=192. 168. 3.10 |

ethd. serverip=192.168. 3. 1o

# can be either 'net' or '‘nand'’
kernel_loc=nand

# can be either 'net' or 'nand'’
# The image type of the kermel.

<>

[&] sven : microcom I

You will see the configuration file that holds Barebox’s environment
variables.
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The default IP address of the target is 192.168.3.11, and the default server
IP 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.ipaddr=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 Barebox Default Configuration
If you want to restore the default Barebox configuration, you can use the
following commands to delete the Barebox environment partition:
e erase /dev/nand0.bareboxenv

After pressing the RESET button on your board, the default Barebox
configuration will be used.

e Type save to write the default settings to the target’s flash.

After a new Reset you won’t get the meassages Wrong magic on /dev/env(
and no valid environment found any more.
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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

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

In the directory PHYTEC/PCA-A-L1 phyCARD-L/Linux-Kit/BSP/Images on
your setup CD-ROM you can find a file called ulmage-pcal(2 — this file is
the Linux kernel image. There is another file, root-pcal(02.jffs2; this file
contains the Linux root file system.

e Copy the files ulmage-pcal(2 and root-pcal(2.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 Barebox
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 Barebox settings:

edit /env/config
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You will see the configuration file which holds Barebox’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.
e If you have made any changes to the Barebox 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.

e Type update_kernel nand ulmage-pcal02 to download and write the
kernel into the target’s flash.

e Type update_rootfs nand root-pcal02.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.

e 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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