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Introduction

1 Introduction

In this QuickStart you can find general informatiorformation on the
PHYTEC phyCOREPXA270 and an overview of the Eclipse software
development tool and GNU GCC C/C++ Cross-Developgniaolchain.
You can also find instructions on how to run exammlograms on the
phyCORE-PXA270, mounted on the PHYTEC phyCOREvelopment
Board PXA270, in conjunction with the Eclipse depetent tool.

Please refer to thephyCORE-PXA270 Hardware Manuafor specific
information on such board-level featuresjasiper configurationmemory
mappingandpin layout

1.1 Rapid Development Kit Documentation

This "Rapid Development Kit" (RDK) includes the lfmking
electronic documentation on the enclosed "PHYTEQuki
XScale-Disc ":

« the PHYTECphyCORE-PXA270 Hardware Manual
« PXA270 controllelUser's Manuals and Data Sheets

* this QuickStart Instruction with general "Rapid B&pment
Kit" description, software installation advice aad example
program enabling quick out-of-the box start-up dfe t
phyCORE-PXA270 in conjunction with the Eclipse / GNU
GCC C/C++ software development toolchain
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1.2 Professional Support Packages available

This Kit comes with free installation support. iydo have any
guestions concerning installation and setup, yeuvwalcome to
contact our support department.

For more in-depth questions, we offer a variety colstom
tailored packages with different support optionsn@l, phone,
direct contact to the developer) and different tieactimes.

Please contact our sales team to discuss the amisopupport
option if professional support beyond installatiamd setup is
important to you.

1.3 Overview of this QuickStart Instruction

This QuickStart Instruction gives a general "Rapelelopment
Kit" description, as well as software installatiadvice and an
example program enabling quick out-of-the box stigrtof the
phyCORE-PXA270 in conjunction with the Eclipse IDE and
GNU GCC/C++ software tools. It is structured asdwb:

1) The “Getting Started” section describes the configuration of
the host platform and the setup to install thedased in this
QuickStart.

2) The “Getting More Involved” section provides step-by-step
instructions on how to configure and build a newnké
modify the example, create and build new projectd eopy
output files to the phyCOREPXA270 using Eclipse.

3) The “Debugging” section provides information on how to
debug an application with the Eclipse debuggingrfate.

In addition to the dedicated data for this Rapid&epment Kit,
the PHYTEC Linux-XScale-Disc contains supplemental
information on embedded microcontroller design and
development.
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1.4 Conventions used in this QuickStart

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

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

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

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

<€F At this part you might leave be path of this Quitk®&

& This is a warning. It helps you to avoid annoyimgljgems.
2Tk

You can find useful supplementary information alitiat topic.

At the beginning of each chapter you can find infation of
the time to pass the following chapter.

You have successfully passed an important part hoé t
QuickStart.

You can find information to solve problems.

© PHYTEC Messtechnik GmbH 2005 L-677e_3 3
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1.5 System Requirements

Use of this "Rapid Development Kit" requires:

« the PHYTEC phyCOREPXA270

« the phyCORE Development Board PXA270 with the
included
DB-9 serial cable, Ethernet crosslink cable andad@pter
supplying 12 VDC /min. 1A

 PHYTEC Distribution based on OSELAS from Pengutxoni
» an IBM-compatible host-PC (586 or higher)

* 0penSUSE Linux 10.0 OSS (XBénd KDE desktop

» recommended free disk space: 2 GB

For more information and example updates, pleafss te the
following sources:

N

http://www.phytec.de
support@phytec.de
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1.6 The PHYTEC phyCORE"-PXA270

The phyCORE-PXA270 represents an affordable yet highly
functional Single Board Computer (SBC) solution soib-
miniature dimensions (70 x 57 mm). The universatigie
enables its insertion into a wide range of embedggadications.

All controller signals and ports extend from thentroller to
high-density (0.635 mm) Molex pin header connectdigning
two sides of the board, allowing it to be pluggée ka "big chip”
into a target application.

The standard module runs at a maximum of 520 MHermal
clock speed and offers 64 MByte (up to 128 MByt®)RAM
and 32 MByte (up to 64 MByte) Flash on-board for D¥and
CODE storage.

The module communicates by means of one RS-232dearer,
a CAN bus interface, and an SMSC LAN91C111 10/1G@Ba
Ethernet controller which enables implementationhef module

in embedded Internet applications. The phyCORKA270
operates within a temperature range of&if +85C.

© PHYTEC Messtechnik GmbH 2005 L-677e_3 5



phyCOREPXA270 QuickStart Instructions

The phyCORE"-PXA270 offers the following features:

* subminiature Single Board Computer (70 x 57 mmjeacd
through modern SMD technology

» populated with the Intel PXA270 microcontroller
(BGA-360 packaging)

» improved interference safety achieved through riajter
PCB technology and dedicated Ground pins

 controller signals and ports extend to two 160+pgh-
density (0.635 mm) Molex connectors aligning twaesi of
the board, enabling it to be plugged like a "bigptinto
target application

* max. 520 MHz clock frequency

» 32 MByte (up to 64 MByte) on-board Flash

* 64 MByte (up to 256 MByte) RAM on-board

» one CAN transceiver

* RS-232 transceiver

« SMSC 91C111 Ethernet controller with configuration
EEPROM

» USB Client Interface and Host Interface

o 2* PCMCIA / Compact Flash

* 2 * MMC card and MemoryStick

» LCD controller

» Synchronous Serial Protocol ports (SSP and NSSP)

« 1°C Interface

s 4* PWM

« RTC

» General purpose /O pins (GPIO)

1. Please contact PHYTEC for more information atamditional module configurations.
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The Development Board PCM-990 is a universal cabaard for start-
up and programming of the PHYTEC phyCORE-PXA270g&Board

Computer module with two high-density SMT (160 peech, 0.63 mm
pitch) pin header connectors.

The Development Board is fully equipped with all ananical and
electrical components necessary for the speedysaadre insertion and
subsequent programming of the high-density PHYTERYQORE

module. These components include TFT display camoredouch screen
interface, Ethernet transformer and connector, DRJSB and power
socket connectors.

phyCORE" Development Board PXA270 Technical Highlights

* Molex connectors for mating with phyCORE-PXA270 SBGdule

» Connector for 8.4" Sharp TFT display with 640*488gb resolution,
incl. adjustable inverter for background illumirati

» AC97 controller WM9712L with touch and sound ingax¢ (Line-IN,
Line-OUT, MIC-IN and 0.4 watts speaker)

* Two DB-9 sockets for RS-232 interface from FF-UARMNd BT-
UART, 2*5 pin header for IR-UART

* One DB-9 plug for CAN interface, optical isolation

* RJ-45 Ethernet connector with transformer for 10WBit/s

* USB Host socket for PXA270 USB host interface

» USB client socket for PXA270 USB client interface

 Power supply for unregulated input voltage from \{2(optional
24V). It supplies regulated +3.3 V for the phyCOREKAZ270.
Additional +5 V is created for the IDE and CF cartd LCD/inverter
circuitry.

* Optional battery charger circuitry for NiIMH battesi

* Power magement for MMC, CF, IDE and LCD display

* Two user programmable LEDs

* Optional IDE interface for two 2.5" hard disks (M&s/ Slave)

* Interface for Matrix keyboards

* JTAG interface

* AC97 expansion port

* Reset and GPIO push button

© PHYTEC Messtechnik GmbH 2005 L-677e_3 V4
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1.7 Software Development Toolchains

1.7.1

Eclipse

The Eclipse Platform provides support for C/C++ elepment.
Because the Eclipse Platform is only a frameworkdeveloper
tools, it doesn't support C/C++ directly; it usedeenal plug-ins
for support. This QuickStart shows you how to make of the
CDT -- a set of plug-ins for C/C++ development onginction
with the GNU GCC C/C++ Toolchain.

The CDT is an open source project (licensed unaerCGommon
Public License) implemented purely in Java as aofgtlug-ins
for the Eclipse SDK Platform. These plug-ins addCaC++
Perspective to the Eclipse Workbench that can noppart
C/C++ development with a number of views and wigarong
with advanced editing and debugging support.

Due to its complexity, the CDT is broken down irgeveral
components, which take the form of separate plsg-iBach
component operates as an autonomous project, twittwin set of
committers, bug categories, and mailing lists. Haaveall plug-
ins are required for the CDT to work properly. Hexra list of the
plug-ins/components:

* Primary CDT plug-in is the "framework” CDT plug-in.
CDT Feature Eclipseis the CDT Feature Component.

CDT Core provides Core Model, CDOM, and Core
Components.

CDT Ul is the Core Ul, views, editors, and wizards.

tools such as the compiler and debugger.

CDT Debug Coreprovides debugging functions.
CDT Debug Ul provides the user interface for the CDT
debugging editors, views, and wizards.
CDT Debug Ml is the application connector for MiI-
compatible debuggers.

© PHYTEC Messtechnik GmbH 2006 L-677e_3
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1.7.2 The Gnu Cross Development Toolchain

Cross-development in general refers to the ovesaftware
development process that produces a single applicair a
complete system running on a platform that is d#ffie from the
development platform. This is an important concepen the
target system doesn't have a native set of congmldbols, or
when the host system is faster and has greateunceso

The platform where the actual development takesepis called
the host platform. The platform where the final leggtion is
tested and run is called target platform. In thisgQStart we are
using a x86-architecture based Linux as host piatféd\s target
platform we are using the arm architecture witix&P70 CPU.

Building a program for a CPU architecture differ&oin the one
used on the machine where the compilation is dase,
accomplished using a cross-compiler toolchain amdsse
compiled libraries. In this QuickStart we are usitng GNU
C/C++ Cross Development Toolchain.

© PHYTEC Messtechnik GmbH 2005 L-677e_3 9
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2 Getting Started

In this chapter you will establish the basis to pabke steps in this
QuickStart. First you will learn how to configurbet host platform. You
will install additional software packages and setupe network
configuration for connecting your host to the targéfter connecting the
host to the target you will copy an applicationthe@ target. At the end of
this chapter you will be able to start a first deapplication on the target.

2.1 Requirements of the Host Platform

To pass the following steps in this Quickstart, yaill need a
host pc with an installation of openSUSE 10.0 O$%5) and
KDE desktop.

When you are installing openSUSE 10.0, you carcs&IBE as
Desktop selectianThe default packages to use openSUSE 10.0
with your host PC will be selected automaticallyisT default
selection will suffice to pass the steps in thisioR8tart
Instruction. The installation of additional packageand
configurations will be described on the followingges.

In the following configuration steps we assumef tha host pc
IS not connected to any other network. The targel fzost will
be connected with a cross-over cable via a pepeé&s-
connection. If your host is part of a company'swaek, we
recommend disconnecting your host from such a nétwo

In this QuickStart Instruction you will have to stdiawn the

firewall and configure the network card of your tps. If your

host pc is connected to another network, chandiagg address
can cause conflicts with existing hosts.

10 © PHYTEC Messtechnik GmbH 2006 L-677e_3
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2.2 Configuring the Host Platform

In this passage you will learn how to configure llost platform.
You will execute the following steps in this passag

» Installing additional software packages. These pgek are
necessary to accomplish the steps in the QuickStart
Instruction.

» Setup the Network configuration to use the hoswils your
target.

» Disabling the firewall. If the firewall is enablegpu will
have problems with connections to the target.

e Setup a TFTP-Server. You can use a TFTP Server to
download files (e.g. a Kernel images or root filestems)
into the RAM of the target from the bootloader.

2.2.1 Installing Software packages:
To accomplish the steps in the QuickStart Instaunctyou will
have to install additional packages.

If you don’t install all of these packages, theupetnay fail
or some configuration steps won’t work correctly.

© PHYTEC Messtechnik GmbH 2005 L-677e_3 11
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Q » System

J'Eg Utilities

ﬁ Control Center

\-3 Desktop Applet

a File Manager

PFQ File System

| Find Files/Folders m Monitor
0 Personal Files (Home) Q Remote Access

= ) .
1 SUSE Help Center & Configuration

Actions g Terminal

M—’ Bookmarks

@/ KNetattach

Q Run Command... % Control Center (YaST)

Switch User

Command:

Password:

The action you requested needs root
privileges. Please enter root's password
below or click Ignore to continue with your
current privileges.

fshinfyast2

|******* |

[ ] Keep password

[ Ignore Hv’ oK Hx Cancel l

Enter your root password and click on (DK button.

12
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¥YaST Control Center @ linux

Eile Edit Help

@ Online Update
(s )

\:) Installation Source
.‘I- 5

[@ Media Check

!,f': System Update

E‘; Software

|[eal Hardware

e System

t‘ Network Devices
‘;9 Network Services

|l Security and Users

Software Management

@ Installation into Directory

I’r‘“ Patch CD Update

Virtual Machine
Installation (XEN)

™%
¥

* Miscellaneous

* OpenSoftware Managemeit Software

B YasT2@ws-ptx

File Package Extras Help

Package summary

Filter: ISearch

@'I\bxmlz—devel Include Files and Libraries mandatory for Development.

Search:

[libxmiz-devel -]
Search in
[%| Name
(% Summary

|| Description

|| Provides

[ Reguires (<] J

Description IIechnica\ Data | Dependencies ‘!ersicns l

Search Mode

[ Contains | v]

libxml2-devel - Include Files and Libraries mandatory for
Development.

[ ] Case Sensitive

This package contains all necessary include files and libraries needed
to develop applications that require these.

|Name | Disk Usage | | Used ‘ Free |Tota|

B 6% 159GB 7.92GB 951GB

[ Check Dependencies | [ | Autocheck

Cancel Accept

» Select FilterSearch
» Typelibxml2-devel and clickSearchbutton.
* Checklibxml2-devel.

© PHYTEC Messtechnik GmbH 2005
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B YasT2@ws-pt
File Package Extras Help

Filter: ISearch |-] | Package summary
™ python-devel Include Files and Libraries Mandatory for Building Python
Search:
[py‘thoﬂ-devel |']
Search in
[X] Name
[%| Summary
] Description
[] Provides
[_] Requires 1 J [le]
Search Made Description | Technical Data | Dependencies | Versions ]
[Cuntams |'] python-devel - Include Files and Libraries Mandatory for Building
Python Modules.

| Case Sensitive
The Python programming language's interpreter can be extended

with dynamically loaded extensions and can be embedded in other

Name |D\5k Usage | ‘Used |Free ‘Tctal

li B 16% 160GB 7.90GB 951 GB
J[«]»

programs.

l Check Dependencies l [] Autocheck Cancel Accept

(11

* Typepython-develand clickSearchbutton.

» Checkpython-devel

B YasT2@ws-pt
File Package Extras Help

Size Avail.

|-] Package Summary

Filter: ISearch | |
Trivial File Transfer Protocol (TFTP) 59.2 kB 0.40-5

4 yast2-tftp-server YaST2 - TFTP Server Configuration 107.9 kB 2.12.2-

Search:

e B
Search in
(%] Name
[%] Summary

] Description

[] Provides
| G

1

[_] Requires

Description | Technical Data | Dependencies |Mer5ion5 ]

Search Mode

[Cuntams |'] tftp - Trivial File Transfer Protocol (TFTP)

The Trivial File Transfer Protocol (TFTP) is normally used only for

| Case Sensitive
booting diskless workstations and for getting or saving network

Name | Disk Usage | | Used | Free |Tota| | compoenent configuration files.
! I ]16% 160 GB 7.90 GB 951 GB
ol 1) l Check Dependencies l [] Autocheck Cancel Accept

« Typetftp and clickSearchbutton.
e Check the packagétp

© PHYTEC Messtechnik GmbH 2006 L-677e_3
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Eile Package Extras Help

Filter [Search ‘vl Package Summary
gt3-devel Include Files and Libraries mandatory for Developmen|
Search: [ qt3-devel-doc Qt 3 Development Kit

[ [] gt3-devel-tools User Interface Builder and other tools (designer, assic
qt3-devel

Search in

(¢ Mame

[%¢] Summary
[ ] Description

[ | Provides

[ ] Reguires L1 | [+

Search Mode: Description | Technical Data |Dependencie5 |Merswons I

[Contains |'] qt3-devel - Include Files and Libraries mandatory for
Development.

[] Case Sensitive

You need this package if you want to compile programs with Gt 3. It

Name | Disk Usage ‘ ‘ Used ‘ Free ‘ Total contains the "Qt Crossplatform Development Kit 2"
! B 116% 161GB 790GB 951 GB Under jusrflib/gt3 you will find include files, documentation, E
nrecamniled axamnles. and a tutarial for netting started with Ot

A oD [ Check Dependencies ]\jAgto(he(k Cancel Accept

» Typeqt3-develand clickSearchbutton.
* Checkqt3-devel.

File Package Extras Help

Filter [Se\emms |.] Package | Summary size Avail. Ver. |inst. ver. |{*
(1%} blE TclfTk Extension
| selection b bwidget A Set of Megawidgets for Tel/Tk L1MB 17.0-49
Graphical Base System b dejagnu  Framework for Running Test Suites on Software Tools 30 MB 14.4-5
[ KDE Desktop Environment )™ expect A Tool for Automating Interactive Programs 8979 kB 5430-3
[] Al of KDE bt frink Static Testing and Formatting for Tcl Programs 766 kB 222-56
[ GNOME System o itcl Object Oriented Extension for Tcl 4992 kB 3.3-424
&4 Help and Support Documentation i iwidgets Widget Extention for TelTk 22MB 4.01-230
[ office Applications b scotty Tl Extensions for Network Management Applications 70 MB 2111-619
[ Games pA spectcl  Interface Builder for Tcl/Tk and Java 15MB 11-805
[ Multimedia b tel The Tel scripting language 33MB 84112
[ voice over IP )& tcl-devel Header Files and C APl Dacumentation for Tcl 8283 kB 8411-2
[ xen virtualization b tellib Tel standard Library 38MB 17-6
[0 simple Web Server with Apache2 b tclplug  TclfTk Plug-In for Netscape Navigator 4836 kB 3.0-245
[0 AP server and Tools b telx TelX - Extended Tcl 4784 kB 8.4-333
[ Network and Server b tix Tools for tk 28MB 814-79
[ Laptop bt TK Toolkit for TCL 29MB 84115 @
[ Mobile Computing WA thran Enhanrad Tk Cansnl 3naRkR 244
M C/C++ Compiler and Tools Ll J an|
[0 kernel Development
[ KDE Development Description { Technical Data | Dependencies | Versions
[] GNOME Development
bit - Tcl/Tk Extension
O Java
[ Experienced User BLT is an extension to the Tk toolkit, adding new widgets, geometry managers, and miscellaneous
[ LaTeX, SGML. and XML Eemmands
O Fonts
[ Mono/CLR
Name |DiskUsage | |Used |Free |Total |
! M ]25%240GB 711GB 951 GB
[ Check Dependencies ]DAgm(he:k Cancel Accept

» Select FiltelSelections

e SelectC/C++ Compiler and Toolsn the window selection.
» SelectTcl/Tk Development Systemthe window selection.
e Click Acceptbutton.

© PHYTEC Messtechnik GmbH 2005 L-677e_3 15
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& Changed Packages

Automatic Changes

In addition to your manual selections, the following packages have been changed to

resolve dependencies:
| | Package Summary | Size |AL
po atk-devel Include Files and Libraries mandatory for Development. 1349 kB 1.
v cairo-devel Development environment for cairo 5138kB 1.
p/ fontconfig-devel Include Files and Libraries mandatory for Development. 818.8 kB 2.
y/ freeglut-devel Development Package for freeglut (GLUT Library) 4231kB 2.
)/ freetype2-devel Include Files and Libraries mandatory for Development. 18 MB 2.
posi glib2-devel Include Files and Libraries mandatory for Development. 15MB 2.
yo/ glitz-devel glitz - OpenGL image compositing library 211.4kB 0.
yo/ gtk2-devel Include Files and Libraries mandatory for Development. 1.7 MB 2.
yo libart_Igpl-devel Include Files and Libraries mandatory for Development. 196.3 kB 2.
yos libgej-devel Include Files and Libraries mandatory for Development. 27.7 MB 4.
p/ liblcms-devel Include Files and Libraries Mandatory for Development 4746 kB 1.
p/ libmng-devel Include Files and Libraries mandatory for Development. 1.2 MB 1.
po libpixman Pixel manipulation library 152.2kB 0.
posi libpixman-devel Development environment for libpixman 1265kB 0.
y/ pango-devel Include Files and Libraries mandatory for Development. 260.1 kB 1.
[ | oD

% |

Some additional packages will be selected automigtico
resolve dependencies.

If problems occur while resolving dependencies, we
recommend going back to a default configuration.

» Click onContinueto install the packages.

[ vasTz <2> — |3 |x

suszeentig must write the [% Writing the system configuration
configuration of your SUSE LINUX

system. Depending on the CPU
Running SuSEconfig.permissions (<]

Running SuSEconfig.postfix

and the amount of memory, this
process can take some time

Running SusEconfig.scpm

Install more packages?

Install More I [ Finish

Finishing SuSEconfig

Done.

»

Progress

e Click onFinish.

16 © PHYTEC Messtechnik GmbH 2006 L-677e_3
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2.2.2 Setup Network Card Configuration:

In the following step you will have to configureetip address
of your host. We recommend disconnecting your ffrosh any
other network. If you change the host ip, problenasy occur
with existing hosts.

* Open the YasST Control Center if it is not alreaggn.

YasT Control Center @ Iinux..:_{*ij

File Edit Help

r:'- Software - =

== E ! DSL _1J Fax

[l Hardware

I i Modem

L] System E.

P! Network Devices Network Card a Phone Answering
= Machine

‘:‘ Network Services

-
\ . security and Users
e

¥ Miscellaneous

* Choosea\etwork Cardn network devices

© PHYTEC Messtechnik GmbH 2005 L-677e_3 17
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¥ YasT2@ws-ptx =

Network Card Overview

Obtain an overview of installed

network cards. Additionally, edit
their configuration.

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

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

@ Network Card Configuration Overview

Name IP Address

AMD PCnet - Fast 790971 DHCP

AMD PCnet - Fast 79C971

+ Device Name: eth-id-00:0c:29:1f:a5:52
+ |P address assigned using DHCP
* Started automatically at boot

[ Add H Edit H Delete ]

Select the right network card, if more than onevoek card
Is installed on your host.

Click on buttonEdit to enter Network Address Setup.
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[»]

Configure your IP address.

& Network Address Setup

You can select dynamic

address assignment if you have
a DHCP server running on Network Device | eth-id-00-08-54-40:34-c5
your local network.

—Setup Method

Also select this if you do not
have a static IP address () Automatic Address Setup (via DHCP)
assigned by the system

administrator or your cable or @ static Address Setup

DSL provider. IP Address Subnet Mask
Network addresses are then |192.168.3.10 | [255.255.255.0
obtained automatically from

the server.

~Detailed Settings

Clicking Next completes the

. . [ Host Name and Name Server l
configuration.

Otherwise, network addresses [ Routing l

must be assigned manually. l Advanced... > l

Enter the IP address (e.qg.,
192.168.100.99) for your @

* ChooseStatic Address setup

e Enter IP Addres§92.168.3.1@&nd Subnet Mask
255.255.255.0

e Click on theNextbutton.

* Click on the Next button again to finish Network Card
Configuration.
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2.2.3 Disabling the Firewall

If you want to create a telnet or ftp session te target, for
example you will have to add rules to allow accasgshese
services. To ensure that there are no problems aeitimections
to target, because of the firewall, the firewalbsld be disabled.

* Open the YasST Control Center if is not alreadynope

& YaST Control Center @ Iinux.::_:?

File Edit Help

&

E:- Software
[=d Hardware
B system

-_1 Network Devices
‘_V' Network Services

Security and Users

Iy

¢
¥ Miscellaneous

f-gr Group Management
o

,\ Local Security g User Management

* Choosé-irewall in Security and Users

Start-Up

Interfaces

Allowed Services
Masquerading
Broadcast

IPsec Support
Logging Level

Firewall Configuration: Start-Up

—Service Start

() When Booting
@) Manually

~Switch On and Off

Current Status:  Firewall is not running

l Start Firewall Now l

I Save Settings and Restart Firewall Now l

* ChooséVanuallyfor Service Start.

* Click on the ButtorStop Firewall Now.

* Click onNext and Accpet

The firewall is now disabled.
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2.2.4 Setup TFTP-Server

Later in this QuickStart you will learn how to waith new kernel
image into the flash memory of the target. To dmadl the
kernel image from the target you will need a tfgover. In this
passage we show how to configure a tftp server.

* Open the YasST Control Center if is not alreadynope

YaST Control Center @ linux=

Eile Edit Help
r: Software ) ) ) (<]
= | S NIS Client | 3 NIS Server
[al Hardware
. @ NTP Client ﬁ Network Services
¥l system (xinetd)
™! Network Devices W ol Yl . )
- o Proxy /[_] Remote Administration
‘_" Network Services -
o) ® Routing [-J Samba Client
|l Security and Users ==
¥ piscellaneous FTP Server @
Configure an NFS client .|

e ChooselFTP Servein Network Services.

- YasTz2 2

[»)

Configuring a TFTP <2 TFTP Server Configuration

Server
) Disable

Use this to enable a server for
(@ Enable

TFTP {trivial file transfer

protocol). The server will be )
Boot Image Directory

started using xinetd.
ftitphoot l Browse. ..

Note that TFTP and FTP are not
the same.

Boot Image Directory: ) -
L. e/ Firewall is disabled

Specify the directory where
served files are located. The

usual value is /tEtpboot. It will -
be created if it does not exist. @

* Switch the selection tBnable
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The path of the boot image directory shouldtiipboot
» If there is another path, change this pattiftpboot.
* Click onFinish.

The directory 'ftfitpboot' does not exist.
Create it?

» Click Yesto create the directory tftpboot.
The TFTP Server will be started.

* Close the YaST Control Center.

You have successfully finished the configurationthef host
platform.
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2.3 Linux-XScale-Kit Setup

In this section you will find a description of thenux-XScale-
Kit setup. The whole setup will be done by a graphinterface.
At the end of the setup, you will find all prograrus develop
applications for the target on your host PC.

The setup contains the following programs:

* GNU C/C++ Cross Development Toolchain - you canthse
toolchain to develop programs for the target onrymst PC.

Eclipse SDK with CDT — the Eclipse SDK is a platfoand
application frameworks for building software, whichn use
the GNU C/C++ Cross Development Toolchain.

« Komport - a program for serial communication withe t
target.

» Linux Kernel archive- this kernel archive contapaches to
compile the kernel for the phyCOREXA270.

* HelloWorld program - this program can be used tst te
downloading and executing a program on the target.

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

There will be some additional configuration on ybost PC:

The setup program will create desktop links to itrstalled
programs.

The setup will also create desktop links to acdthestarget
with FTP and telnet.

The path of the cross development toolchain wilbldded to
the environment path.

Read / Write access to the serial interface wilatdded to the
user rights to use the serial communication prog{amport.

The setup will configure Komport.
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Starting the Setup

» To start with the Linux XScale-Kit-Setup enter yRHYTEC
Linux-XScale-Disc into your CD-ROM drive.

The following dialog probably appears:

|®™ SUSE Hardware Detection —

@ Data CD Found

Open with kfmclient openURL '/media/dvd'?

DEQD Not Ask Again

[ Configure... [ QOpen H lgnore ]

» Click on the buttorignore

Konsole

Terminal Program

* Open a terminal program

In the next step you will have to change to theedwory
accordant to your drive. If you use a dvd drivengeato the
directory/media/dvd If you have installed a cdrom drive in your
host, you will have to change to the directbnedia/cdrom

24
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" ptxdist@ws-ptx:/media/dvd - Shell - Kunsnle,_;_{-'-}}

Session Edit View Bookmarks Settings Help

ptxdistBus-ptx:™> cd smediardud -
ptxdistBus-ptx:/media-dud> .-install.sh]]

@) shell
 Type

cd /media/cdrom
or
cd /media/dvd
accordant to your drive.
» Enter./install.shto start the setup program.

L] ptxdist@ws-ptx:/media/dvd - Shell - Konsole,_;_{-’-}'}

Session Edit View Bookmarks Settings Help

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

Please enter the Root Password: I

@ shell

e Enter the root password.
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Install Linux-XScale-Kit <

6 This will install Linus-¥5cale-Kit on your computer. Caontinue?

e Click onYesto proceed.

The welcome screen appears.

* Linux-XScale-Kit Setup

Yelcome to the Installation for
Linux-XScale-Kit

Linux-XScale-Kit It is strongly recommended that you exit all
programs before running this Setup program.

Taoals

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

Mext= | |  Cancel

* Click onNextto continue.
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=)

*Linux-XScale-Kit Setup =

Software License Agreement ‘

Flease read the following license agreemeant.

Flease read the following terms and conditions before using
this sofbware. Use of the PHYTEC Product Kit indicates
that you accept the terms of this license agreement and warranty.

FHYTEC
SOFTWARE LICEMNSE AGREEMENT

BY USIMNG THIS SOFTWARE, YOU ARE AGREEING TO BE BOUND BY

THE TERMS OF THIS AGREEMEMNT. DO MOT USE THE SOFTWARE UNTIL
YOU HavE CAREFULLY READ AND AGREED TO THE FOLLOWING TERMS
AMND CONDITIOMS. IF ¥OU DO NMOT AGREE TO THE TERMS OF THIS
AGREEMEMT, DO MNOT USE THIS SOFTWARE PACKAGE AND ANY PARTS =

1] I [+
| accept the terms of the license agreement!

(" | do not accept the terms of the license agreement.

| = Back || Yas | | Mo |

» Choosd accept the terms of the license agreement.
 Click on buttonYes.

* Linux-XScale-Kit Setup.:_{"—:"}

Choose Destination Location : ‘

Where should Linux-¥Scale-Kit he installed?

Setup will install Linu<-*5Scale-kit in the following folder.

’—Destinatinn Falder

fusrflocalishareflinuxkit

To install to a different folder, click browwse and select another folder.

MOTE:

We suggest you to install Linus-X5Scale-kit using the default location.

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

| < Back || Mext = | | Cancel

* Click on Nextto continue.
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The default destination location is

/usr/local/share/LinuxKit All path and file statements within
this QuickStart Instruction are based on the assomphat you
accept the default install paths and drives. If yrcide to

individually choose different paths you must coesithis for all

further file and path statements when working
QuickStart.

We strongly recommend accepting the default
location.

withs

detsbima

Linux-XScale-Kit Setup

.

Start Copying Files

Review settings before copying files

Setup has enough information to stant copying the program files. If you want fo
reviewy or change any seftings, click Back. If you are satisfied with the settings,
click Mext to bedin copying files.

Install Directory:

fusrflocal/sharesLinus=kit

D

[«

| I

[+]

. <Back || Mexi= | Cancel |

» Click onNextto install the setup files to
/usr/local/share/LinuxKit.
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* Linux-XScale-Kit Setup_;_%}

Installing i‘

Installing Linus-<Scale-kit

Flease wait while Setup installs Linus-xScale-kit on your computer.

Copying fustflocal/shares/Linu<kit‘arm-softfloat-linu=-gnu tar.gz

I

| <Back | Hed= ]| Cancel |

The GNU GCC C/C++ Toolchain will be installed toeth
standard default directoryopt/arm-softfloat-linux-gnu The

programmkimagewill be installed in/usr/local/bin All other

programs and examples will be installed in the etk

destination directory.

After the files are copied a dialog box for theigsé installation
will appear.

-,

s, Eclipse Installation X

6 Do you want to install Eclipse 7

o Wes || No |

e Click on Yesto install Eclipse. If you want to skip the
installation of Eclipse choodxo.
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We recommend installing Eclipse even if you haveeady

installed Eclipse on your system. This version dflifgse
includes additional plugins.

e Click onNext.

* Linux-XScale-Kit Setup =

s e Install Wizard Complete
| ol o] | |

Linux-XScale-Kit The Install Wizard has successfully installed

Linux-¥Scale-Kit.
Tools

F"Finish || Cancel

e Click onFinishto exit the setup.
e Close the terminal window.

Now you will have to restart the KDE desktop.

30
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Switch User

E Lock Session

E Q Log Out...

eomg s

» SelectLog Out.

e SelectEnd Current Session.

 Enter your login name and password to start the KDE
desktop

XScale-Kit. You can find the programs you will nezdevelop
own applications for the target on your host systesi
necessary configurations were done by the setugram. In

the following passage you can find some advanced
configuration information.

é You have successfully installed the software fa Lthnux-

Advanced Configuration Information

In this part you can find some information how tonfigure the
configuration steps of the setup program by youm.owll the

following configuration steps are done by the sepupgram. The
information in this part is for users who want seuhe XScale-Linux-
PXA Kit on another Linux distribution than openSUSHis is also
interesting for users who want to see what conéigons were done
by the setup program.

During the setup program the GNU GCC C/C++ croseqler was

installed in the directorjopt/arm-softfloat-linux-gnu/binTo start the
cross-compiler directly from every part of the syst the path of the
cross-compiler was added to environment path.
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You can add the path of the cross-compiler to theirenment by
adding the following line in the file /etc/profile:

export PATH=/opt/arm-softfloat-linux-gnu/bin:$PATH

You can open terminal program and use the crosgi®ndirectly
from the command line. For example you can comailé program
with the following command:

arm-softfloat-linux-gnu-gcc HelloWorld.c —o HelloWald

In the standard configuration only the user ros Wate access to the
serial interface. To use a serial communicatiot like Komport with
normal user rights, you have to be a member ofithap uucp.

A user can be added to this group with the follgnommand:
groupmod -A <username> uucp

The serial communication program was configurednguthe setup
with the following configuration:

115200 baud, 1 Start bit, 8 data bits, 1 stop tat,parity and no flow
control.

If you want to use another program than Komport &arial
communication, you will have to setup this programth these
settings.
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2.4 Connecting the host with the target

In this section you will learn how to connect ydwost pc with
target. The connection will be done with a crossrasable and
serial null modem cable. You will start Linux froftash on the
target and you will be able to login with the skria
communication program Komport and a telnet sesgi@a peer-
to-peer connection.

» Connect the serial cable with the connector Plhentarget
and the serial interface COM1 on your host.

A Ensure to use the null modem cable included inRIDK.

» Connect the cross-over Ethernet cable with the ecton X23
on the target and the right network card of yowstho

-

Komport

» Click on theKomporticon on your desktop.

» Connect the AC adapter with the power supply cotanel
(12V) on your board.

The power connector should have 12 VDC inside antdide
should be ground.
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After connecting the board with the power supplg tlarget
starts booting. When the target finished loading file system
you will see a screen similar to the following ssrshot:

untitled.kom - Knmpnrt..,

File Edit Settings Help

= =

R T A VA IV A U W I I

| (N D R A A W B W W A
SR S O A B B D I ) B
_1 LR D I B ! Y R A S B A W

starting network interfaces...

ip: RTNETLINK answers: File exists

Protocol Family CAN 1.0

NET: Registered protocol family 29

canl: baudrate 250

run-parts: Jetc/rc.d/S02_networking exited with return code 1: Success
Starting telnetd. ..

PURE-FTPD: No /etc/pure-ftpd.defaults found.
fusr/sbhin/pure-ftpd

PURE-FTPD: Starting pure-ftpd: /fusr/sbhin/pure-ftpd
PURE-FTPD: no upload script defined, skipping

Done

thttpd: starting

thttpd: done

ptx login: I
Ready. RX(1.3%)

* Typeroot to login.
» After you have successfully logged in, you can elg@mport.

When the target is connected with the Power supy the
m bootloader U-Boot is load from the flash memorythe RAM.
- After the bootloader is uncompressing and boothey Kernel
from the flash. When the Kernel is finished bootitige root

file system is mounted. The used filesystem is ZFFS

JFFS2 is a successor and a complete rewrite byHaedf the
JFFS. As its name implies, the Journalling Flagh &ystem
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Version 2 (JFFS2) implements a journalling filesyston the
memory technologie device (MTD) it manages. JFFR&&sdot
attempt to provide a translation layer that enatilesuse of a
traditional filesystem with the device. Insteadmplements a
log-structured filesystem directly on the MTD dexid he
filesystem structure itself is recreated in RAMvadunt time by
JFFS2 through a scan of the MTD device's log cdnten

In addition to its log-structured filesystem, JFR®plements
wear leveling and data compression on the MTD deNic
manages, while providing power down reliabilityF82 can
gracefully restart and is be capable of restorifiteaystem's
content without requiring outside intervention netjass of
power failures.

Troubleshooting:

@ If you don’t see an output in the Komport windovineck the
connections between the target and your host.

At the end of the setup you had to restart the Kie@Bktop. If
you haven’t done yet, restart the KDE desktop apdgain.

Another problem could be a wrong configuration ankport.

* Choose in the menubar of Komp@ettings —> Configure
Komport.

Komport should be configured with the configurationthe
following dialog:
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[ ] Setl:ings.:_-_@_;f

ggeviceé lIerminaI ‘

Device: [fdevfttySD ‘,l Flow Control: | yonE |,]

Baud Rate: [ 115200

—Framing

. RX Queue
start bits: q
) Size: [~| bytes
Data bits: 1024 -
Stop bits: H ush Interval: n milliseconds
kd
Panty: | NONE H

[ oK H Cancel l@

 If you don't have these settings, adapt your sgtin
accordant to the screenshot.

One problem could also be a missing read / writeesg to the
serial interface:

* Open theYaST Control Center
» ChooseSecurity and Users.
* ChoosdJser Management

In the line of you user name should be the grougpuu

* |If the group is missing select your user name diuk on
Edit

» Select the tabetails

» Check inGroupsthe groupuucp

» Click on button accept.

* Click on Finish and close YaST.

Now you can test the network connection to thedtarg
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Telnet for
] =

» Click on the IcoriTelnet for Targebn the desktop.

A new window with a connection to the target opens.

& telnet - Konsole::E:—"'_'é'-‘

Session Edit View Bookmarks Settings Help

Trying 192.168.3.11... =
Comnected to 192.168.3.11.
Escape character is '*1°.

phyCORE-PXA270 login: ]

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

e Close the window.

You have successfully setup all configurations ¢teeas your
target from your host.
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Troubleshooting:

@ If you don’t see the user login, check the conmmecbetween
the target and the host. If you have installed ntben one
network card on your host, be sure to connect #idecwith
the network card you have configured with the iglrads
192.168.3.10.

If you don not see the login, you may not haveugethe right
ip address of your host. You can check the settofggour
network card by opening YaST. In the YaSt Contrent@r
you can selediletwork Cardn Network Devicesl'here should
be the following configuration:

AMD PCnet - Fast 79C971

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

Add Edit Delete

Information how to configure your network devicenche
found in the sectio@onfiguring the Host Plattform.
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2.5 Copying an Example to the Target

In this section you will learn how to copy an exaeprogram to
the target using the FTP protocol with the Konqudnmwser.
After that you will execute the example on the &rdt the end
of this passage you can find some information howdpy and
execute a file on the target using the command line

Copying a program to the target:

-

LinuxKit

» First click on the icorinuxKit on the KDE desktop

A new window with the content of the installationrettory
opens.
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&= HelloWorld - Konqueror—

-

Location Edit View Go Bookmarks Tools Settings Window H

10000 = AQER =

E# Location: [ fusrflocal/share/LinuxKit/HellowWorld

o

HelloWorld

(B e & & %|®

& One ltem - One File (20.6 KB Total) - No Folders

* Click on the directoryHelloWorld

FTF

FTP for

Target

» Click on the icorFTP for Targeton desktop

A window with a FTP session to the target opensy jou have
two windows, one for the target and one for thet.hgsu can
use these two windows to copy files per drag amg drom the
host to the target.

40
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a ftp://root@192.168.3.11/home - Kunqueror:_{%‘f

(ESNTEAJIC

Location Edit View Go Bookmarks Tools Settings Window Help

AQEs = 2

E» Location [a; ftp:/froot@192.168.3.11/home |v| |

@ & Home Folder
[Edautosave
[Ebin

A Desktop
[~/Documents
[Egpublic_html

P Home Folder (& -

LU
Helloworld

@] One Item - One File... Total) - No Folders

HellowWorld - Konqueror

?|=)0] | X

Location Edit View Go Bookmarks Tools Settings Window Help

0O0QeC=nadns W
B Location [fusrflu[ah‘shars,‘LmuxKiUHsHuWurld H |
@ # Home Folder
[Edautosave @
[Ebin
A Desktop Helloworld
[~/Documents

P Home Folder (& -

[Egpublic_html

@| One Item - One File ... Total) - No Folders

» Select the window with theelloWorld program.

button pressed.

Click on theHelloWorld program and hold the left mouse

Pull the program into the window with the FTP —s&$<0

the target and release the mouse button.

Close these two windows.

ChooseCopy herdan the appearing selection menu.

Using Telnet to execute a program on the target:

Telnet for

Target

* Click on the IconTelnet for Targebn the desktop.
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Session Edit View Bookmarks Settings Help

Trying 192.168.3.11...
Commected to 192.168.3.11.
Escape character is '"1’.

PhyCORE-PXAZY0 login: root
root@phyCORE-PXAZ70:7 > . HellolWorld

Welcome to the World of the phyCORE-PXAZ70t
root@phyCORE-PXAZ70:™> ||

|l telnet

* Enterroot as login and predsnter.
» Enter./HelloWorld and pres&nter.

The program starts and you see the following output
Welcome to the World of the phyCORE-PXA270!

Using SSH to execute a program on the target:

SSH can be used if you want to execute a prograectty from
the host on the target. Later this will be usedxecute programs
out of Eclipse on the target. To start programsaduiclipse you
have to log into target with SSH from the command for one
time. This is necessary to add the RSA public Kehe target to

the list of the known hosts.

42
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There are several authentication methods to useT$gh
used method is théosts.equivmethod 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 use
names are the same on both sides, the user isdeoedi
for log in.

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

# file: /etc/hosts.equiv

#

# Al'l ow access from everywhere.
#

+ +

The “+ +” means that every user can login from
verywhere.

When the client is connected to the target the fil
$HOME/.ssh/known_hosts is consulted when using
hosts.equiv with RSA host authentication to chelok t
public key of the target. The key must be listedhis file

to be accepted. The client uses the same file ridyweat

it is connecting to the correct remote host. ThHendlient

Is connected to the host for the first time, theARSiblic
key of the host can be added to the file
$HOME/.ssh/known_hosts automatically. Then thentlie
can be connected to the host without entering svpasl.

This authentication method closes security holestduP
spoofing, DNS spoofing and routing spoofing. Note
/etc/hosts.equiv in general, is inherently insecarel
should be disabled if security is desired.
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SSH for
Target

» Click on the IcorSSH for Targebn the desktop.

A new window opens.

) ssh - Konsole £

Session Edit View Bookmarks Settings Help

The authenticity of host '192.168.3.11 (192.168.3.11)' can't be established. -
RSA key fingerprint is e0:fd:?4:dd:f2:d6:bf:3b:f3:5d4:9b:fI:2f:90:5c:30.

fire you sure you want to continue commecting (yes-nol? yes

Warning: Permanently added *192.168.3.11" (RSA) to the list of known hosts.
root@phyCORE-FPXAZ70:7> ||

E] | ssh

In this window you can see that the authenticityhaef host can’t
be established. This is normal if you want to aemtonnection
for the first time.

* Enteryesand pres&nter to continue.
The RSA public key of the target will be permangaitided to
the list of the known hosts.
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Troubleshooting:
@ If an error occurs and you can't see toet@phyCORE-

PXA270:~>prompt open a terminal window and and enter
the following command:

e rm ~/.ssh/known_hosts.
Try to login and enter:

e sshroot@192.168.3.11
» Enteryesto add the target to the known_hosts.

Now you should see the login prompt.

We expect that you haven’'t changed the ssh cordigur
file on your host. If you change this file the aentkication
may not work.

Now you are logged in and you can execute programshe
target.

» Type./HelloWorld start the program.

The program starts and you see the following output
Welcome to the World of the phyCORE-PXA270!

¢ Close the ssh window.
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&

If you click on the IconSSH for Targetgain, the host will be
connected directly to target and you will see tladofving
screen:

Session Edit View Bookmarks Settings Help

root@phyCORE-FPXAZ70: "> || -

=)

|| ssh

e Close the window.

You have successfully copied and executed an egapmpthe
target.

féﬁ,} Advanced Information

Copying a program to the target with the command he:

Open a new terminal window

Change tdusr/local/share/LinuxKit/HelloWorld

cd /usr/local/share/LinuxKit/Helloworld

Create a FTP-Session to the tarfptroot@192.168.3.11
PressEnter (no password required)

Copy the application file to the target by typing:

ftp>put HelloWorld
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* End the ftp sessiofitp>exit

Executing a program on the target:

* Open a telnet session to the targetnet -l root 192.168.3.11
» Typeroot and pres&nter

* Type./HelloWorld to start the application.

Executing a program on the target using ssh:

= pixdist@ws-ptx:~ - Shell - Kunsnle,_;_%*

Session Edit View Bookmarks Settings Help

ptxdistBus—ptx:"> ssh rootE192.168.3.11 .-HelloWorld -
Welcome to the World of the phyCORE-PXnZ70t
ptxdistBus—ptx:"> |

E] |l Shell

* Typessh root@192.168.3.11 ./HelloWorld to start the pgram.

After the program is executed ssh will logout auatioally.
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3 Getting More Involved

In this chapter you will pass some continuativeidsp First you will
configure and compile your own kernel. With thenkéiconfiguration tool
you can add additional features or disable thenthdy are not needed.
After compiling the kernel, you will learn how teite the newly created
kernel into Flash and start the target with the rieammel.

Then you will start working with the Eclipse Platfousing the

C/C++ Development Tools (CDT) in conjunction withet GNU GCC
C/C++ Toolchain. You will learn how to configureetreclipse Platform
and open an existing project. After that you wiéate your first own
project and modify the source code from the example

At the end of this chapter you will execute thegpme as external
applications out of Eclipse and add your create@lagation to the startup
configuration of the target.

3.1 Configuring and Compiling the Kernel

In this part you will learn how to configure andildua new
kernel. First you will copy the kernel archive towy home
directory and extract the kernel source. Then yduoenfigure
the kernel with the graphical user interface ofrgcd\fter the
configuration you will compile the new kernel usittte GNU
cross development toolchain.

The used kernel is a standard kernel you can findthe
homepage of www.kernel.org. The kernel archive onarysetup
installation directory already includes the patchies the
phyCORE-PXA270.

At the first step open a new terminal.
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—

-

» Click on the terminal icon on your desktop.

* Type the following commands to copy the kernel aeHo
your home directory:

cp /usr/local/share/LinuxKit/linux-2.6.x.tar.bz2 ~
cd ~

» Unpack the kernel source archive:
tar —xvjf linux-2.6.x.tar.bz2

» Change to newly created directory:
cd linux-2.6.x

The kernel usually builds the system for the natwachine
architecture. To use the arm architecture and aossecompiler,
you will have to specify the architecture and thess-compiler
in the command line.

* Type:
make xconfig ARCH=arm

The kernel configuration togjconfstarts.
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File Option Help

woEgE I E

‘Optmn |

= Device Drivers

Parallel port support

Block devices

SCSl device support

120 device support

ISDN subsystem

Character devices

o}

Serial drivers
1PMI

Watchdog Cards
TPM devices

SPI support

Misc devices

Generic Driver Options

Connector - unified userspace

Plug and Play support

ATAJATAPIMFM/RLL support

Network device support

2 Input device support
Hardware /O ports

Hardware Monitoring support

<-> kernel

Memory Technology Devices (MTD)

Multi-device support (RAID and LVM)
Fusion MPT device support
|IEEE 1394 (FireWire) support

Ftape, the floppy tape device driver

4]

space

12€ support

oD

=
= [12C support
! B 12C Algorithms
[®12C Hardware Bus support
EMiscellaneous 12C Chip support
O12C Core debugging messages (NEW)
O12C Algorithm debugging messages (NEW)
O12C Bus debugging messages (NEW)
O12C Chip debugging messages (NEW)

12C device interface (12c_CHARDEV)

L)'l say ¥ here to use i2c-* device files, usually found in the /dev
directory on your system_ They make it possible to have user-space
programs use the 12C bus. Information on how to do this is
contained in the file <file:Documentation/i2c/dev-interface=

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

&

» Selectl2C supportin device drivers.

* Checkl2C support.

e Checkl2C device interface.

» Save your configuration and exit the configuratiool

 Type:

make ARCH=arm

CROSS_COMPILE=arm-softfloat-linux-gnu- ulmage

The kernel sources will be compiled and the newnddewill
You will find the new kernelulmage in

be built.
arch/arm/boot.

If the process of building the kernel stops with earor,
check the parameter of ARCH and CROSS_COMPILE.

e Close the terminal window.

In this section you learned how to configure anchpite a
new kernel. Now you can add new features to youmnede
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3.2 Writing the Kernel into Flash

In this passage you will find a description howwtote the

newly created kernel into the flash memory. Beftine

kernel can be written into flash, you will havedownload

the kernel from a tftp server. This will be done time

command line of the bootloaderhe kernel will be copied
into RAM, starting at address 0x400000. Then yoll kdve to

erase the part of the FLASH, where you want to dbpyKernel
image.

In the default configuration you will find three niions on the
target. The first partition contains the boot loadlee second the
Kernel and the third contains the root file system.

The three partitions have the following addresgean

0x00000000 - OXO003FFFF: U-Boot (256k)
0x00040000 - Ox0023FFFF: Kernel (2048k)
0x00240000 - OXO1FFFFFF: Root-Filesystem (30464k)

You should never erase the U-Boot partition. IStpartition is
erased, you can't restart your target.

— —

* First open a new terminal window, if is not operet
* Change to the kernel directory:

cd ~/linux-2.6.x/arch/arm/boot/
* Change to user root:

su root
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 Copy new Kernel image to the directory tftpboot appe
exit:

cp ulmage /tftpboot
exit
* Close the terminal window.

untitled.kom - Knmpnrt.__.

File Edit Settings Help

= d =

|0
U-Boot 1.1.4-ptx3-pcm027-3 (Mar 27 2006 - 12:40:51)

U-Boot code: ALFDOO0OO -> ALFF78CC BSS: -> A202CAES8
RAM Configuration:

Bank #0: a0000000 64 MB

Flash: 32 MB

Hit any key to stop autoboot: O

pcmi27=>

Ready. RX(4.8%)

* Open Komport and press the RESET button on thetarg

You will see the outputit any key to stop autoboot.
* Press any key to stop autoboot.

You can download the kernel from the TFTP — sereeasing
the required Flash area and writing the kernel fitben RAM
into the Flash with one simple command.

52
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Before you can execute this command you has ttheatame of
your kernel image to the environment variabi®age Then you
can start downloading and writing the kernel imag® the
Flash using the commamdn prg_kernel

Hit any key to stop autoboot: O

pcml27= setenv uimage ulmage

pcm027=> run prg_kernel

Using MAC Address 00:50:C2:5A:70:B7

TFTP from server 192.168.3.10; our |P address is 192.168.3.11
Filename 'ulmage’ .

Load address: 0xa0200000

Bytes transferred = 1242460 (12f55c hex)
Erase Flash Parition nor0,l1, bank 0, 0x00040000 - Ox0023ffff Erasing sector 1
. ok.

Erasing sector 2 ... ok.
Erasing sector 3 ... ok.
Erasing sector 4 ... ok.
Erasing sector 5 ... ok.
Erasing sector 6 ... ok.
Erasing sector 7 ... ok.
Erasing sector 8 ... ok.

Erased 8 sectors
Copy to Flash... done
pcmi27=

» Type the following command to set the name of yaenmnel
image:
setenv uimage ulmage

» Typerun prg_kernel to download and write the kernel into
the Flash

The copy process can take up to a minute, depenminthe
speed of your system.

* Press the RESET button on the target to restant thieg new
kernel.

The target will restart booting with the newly deshkernel.
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* Close Komport when the target successfully finislath
booting the kernel and mounting the root filesystem

Troubleshooting:

If any problem occurs after writing the kernel irfitash, you
can write the kernel and root-file system from ysetup CD
into the Flash.

You can find the kernel and root file system in theectory
Linux\image\

» To restore your system copy the files
ulmage-pcm027-xand root-pcm027-xinto the directory
[titpboot

* Type the following commands in the u-boot command |
setenv uimage ulmage-pcm027-x
setenv |ffs2 root-pcm027-x.jffs2
run prg_kernel
run prg_jffs2

a tftp server into the RAM memory of the targee Karnel was
written from RAM to flash and the target was stdrteith the
new kernel.

é In this section you learned how to download a kkeimage from
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3.3 Opening an Existing Project

In this section you will import an existing Eclippeoject into
your workspace. The imported example project welldompiled
with the cross-compiler. After compiling the prdjemu will
copy and execute the newly created program oratiget.

Copying the HelloWorld project:

~

Linux kit

* Click on theLinuxKit directory icon.

* Click onexamples_eclipse

* Right-click theHelloWorlddirectory and sele&@opy:.
* Browse to the directorshome/<your Home>

* If the workspace directory doesn't exist, creatdir@ctory
workspacan your home directory.

» Select thevorkspacdirectory.
* Right-click in theworkspacedirectory and sele®aste

Starting Eclipse and importing the example project:

* Click on theEclipseicon to start the application. You can
find the icon on your desktop.
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&Yy
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:

=

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

[ OK l [ Cancel

» Confirm the workspace directory wi®K.

TheWelcomescreen will appear.

& Java - Eclipse 5D

File Edit Refactor MNavi e Search Project Run Window Help

“ Welcome X

Welcome to Eclipse 3.1

e'clipse
e SelectFile -> Import in the menu bar.
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Select

™,

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

Select an import source:

[E Archive file
= Checkout Projects from CVS

¢ Existing Projects into Workspace

LjiExternal Features

= External Plug-ins and Fragments
[ File system

El Preferences

s, Team Project Set

» SelectExisting Projects into Workspace.
* Click on buttonNext
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Import Projects

U

Select a directory to search for existing Eclipse projects.

(@ Select root directory: [ H Browse...

() Select archive file: [ l

Projects:

Select All
Deselect All

e SelectBrowse.

= | woc o »

B Desktop Name - ‘ Modified‘

File System

Select root directory of the projects to import

(xmea ][ Do |

* Double-Clickon theHelloWorld directory.
» Click on theOK button.
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Import Projects

Ul

Select a directory to search for existing Eclipse projects.

@ Select root directory: lfhomefptxdist.l‘workspaceMelloWorld H Browse...

() Select archive file: l l l

Projects:

%] Helloworld Select All

Deselect All

Refresh

i

l = Back l l l Einish l l Cancel

» SelectFinishto import the project.

& C/C++ - Eclipse SDK

Eile Edit Refactor Navigate Search Project Run Window Help

|oi- B @ 65 E G %0 A | e @ = [Rcrcss] &ave

MI =0 = 0|5 outline 32 . Make Targets‘ =0
-

e B B ST

b == HelloWorld

An cutline is not available.

[ Problems &2 Console‘?roper‘ties‘ W }:9 ¥ =0
0 errors, 0 warnings, 0 infos

Description ‘ Resource |In Folder Location
[« 01D

l
* Close theWelcome Screen
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The HelloWorld program will be compiled and the HelloWorld
executable is built for the target. After HelloWbtile is also
copied to the target using the ftp command. Whenfile is
copied to target, the program is executed on tlgetaising ssh.
You can see the “Welcome to the .. “ output in twmsole
window.

* Select theConsoletab.

You will see the following content in the consolendow:

Problems | Javadoc | Declaration | Bl Console 32 =8
C-Build [Helloworld] a = Eiv £he
Building target: Helloworld

Invoking: GCC C Linker

arm-softfloat-linux-gnu-gcc -oHelloworld ./Helloworld.o

Finished building target: HelloWorld

make --no-print-directory post-build

ftp -u ftp://root:" "@L92.168.3.11/ ./Helloworld; ssh root@l92.168.3.11 ./Helloworld

Welcome to the World of the phyCORE-PXA270!

Build complete for project HelloWorld F

If the project is not built automatically, you witave to check
in the menu balProject -> Build automatically.

You have successfully passed the first steps Wwi#hEtlipse
IDE. You are now able to import existing projeatsoi the
eclipse workspace. You can compile an existingeptoand
execute the program on the target.
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3.4 Creating a New Project

In this section you will learn how to create a nemject with
Eclipse and how to configure the project to uséhwite GNU
C/C++ Cross Development Toolchain.

* Open Eclipse if it isn’t already open.
» Select in the menu bé&ile -> New -> Project.

A new dialog opens.

& New Project =)

Selecta wizard —

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

Wizards:
£ Java Project
# Java Project from Existing Ant Buildfile
{2 Plug-in Project

- =C

& Managed Make C Project

[¢'|Standard Make C Project
b=C+t

I ® [

e SelectManaged Make C Projeand click onNext
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& New Project =

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

Project name: |myHeIIoWorId

Project contents

[%| Use default

|

[ < Back [ Next = H Finish H Cancel

l

» Enter the project nanmayHelloWorldand click onNext

& New Project =

Configurations:

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

Project Type: |Executable (Gnu) E]

(%] &% Debug
| &3 Release

[] Show All Project Types

[] Show All Cenfigurations

[ < Back [ Next = ] [ Finish ] [ Cancel

* Click on buttonNext
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£ New Project =

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

[=Projects| C/C++ Indexer

Referenced C/C++ Projects

[ JZEHelloworld

[ Finish ] l Cancel

e Click on button Finish.

& Open Associated Perspective? {‘—;"

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

[ ] Remember my decision

» SelectYesto open the C/C++ perspective.

You will see the C / C++ IDE with the created Pobje
myHelloWorld
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& C/cH+ - Eclipse SDK =

File Edit Refactor MNavigate Search Project Run Window Help

- B & g & [ G |3 0 QA | &+ | & o

i |EGcic++ &)ava
[ C/C++ Projects 82 . ™1 =g = 8 gz outline 3 ™1 =g
g oy B & | An outline is not available
b =ZHelloWorld
+ & myHelloWorld

B Problems x Ccnscle‘ Prcpemes‘

0 errors, 0 warnings, 0 infos

® &~ =0
‘Das(ript\un |Resuur(a |\n Folder Location
1
- |—=HelloWorld
b £»Binaries
b (Hincludes
b = Debug
+ M HelloWaorld.c 1
Mew 4
b =SmyHelloworld
Open
Open With *

¥ Delete

Right-Click onHelloWorld.cin theHelloWorld Project.
SelectCopy.
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€ C/C++ - myHelloWorld.c - Eclipse SDK =

File Edt Refactor Navigate Search Project Run Window Help

e @& | @ 8 € G |3 0 QT | ® 4 | B Flr o o o9 B |Ecc++
C/C44 Projects 2 - Navigator Bl=M B myHelioworid.c x = 0|52 outiine 2 "2 =8
i 9
o @ B $7 #include <stdio.h> 3 B | e ¥
< EHelloWorld i H staioh
int main()
b $Binaries { © main
b Einciudes printf(“Welcome to the World of the phyCORE-PXA2701\n");
return 0;
b (=Debug )
+ B HelloWorld .
< £ myHelloWorld
b ¢ Binaries
b (includes
b (5 Debug
b [& myHelloWorld ¢
[21 Problems 32 . Console Properties ® % ° =0

0 errors, 0 wamings, 0 infos

Description Resource | In Folder Location

Writable Smartinsert | 8:1

» Select themyHelloWorldproject.
* Right-Click and seledPaste
* Double-Click onHelloWorld.cin the projecmyHelloWorld

If Build Automaticallyin the menuProject is selected, the
HelloWorld application will be compiled and created with the
standard GNU GCC C/C++Compiler. You can find the
executable invorkspace/myHelloWorld/Debug

To compile your project for the target, you willveato use the
GNU C/C++ Cross-Compiler.

* Right-Click themyHelloWorldproject and choose Properties.

The properties dialog opens.
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& Properties for myHelloWorld

type filker text n C/C++ Build Lo e

Info rActive configuration

ikt Project Type: [ ] <
Configuration [Debug E] [ Manage l

C/C+4+ Documentation

CIC++ File Types Configuration Settings

C/C++ Indexer j Tool Settings I Build Settings | Build Steps ‘ Error Parsers ‘ Binary Parser ‘ >

Project References

- $£GCC C Compiler Command [arm-sofﬁ\oat-linux-gnu-gcc ]

(& Preprocessor All options: -00 -g3 -Wall -c -fmessage- E

B symbols length=0

(EDirectories -

(¥ Optimization
(#2Debugging
(#EWarnings
(EMiscellaneous

~ 3 GCC C Linker

KD

3 Ganaral

(1)

lRestore Defaults H Apply ]

[ ok |[ cancel |

e SelectC/C++ Build.

* Enter at Commandirm-softfloat-linux-gnu-gcc.

& Properties for myHelloWorld =

type filter text . C/C++ Build T e

Info rActive configuration
Elilders Project Type [ ] =
o
Configuration [Debug E] [ Manage I
C/C++ Documentation
C/C++ File Types ~Configuration Settings

C/C++ Indexer j Tool Settings l Build Settings | Build Steps ‘ Error Parsers ‘ Binary Parser ‘ L4

Project References

< EGCC C Compiler Command |arm—suﬂ‘ﬂuat—lmux—gnu—gc(‘ |

(FPreprocessor All options: =

(#2Symbols

(EDirectories -

(2 Optimization
(EDebugging
(EWarnings

(EMiscellaneous

lRestore Defaults H Apply ]

[ OK ][ Cancel ]

* SelectGCC C Linker

e Enter at Commandirm-softfloat-linux-gnu-gcc.
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& Properties for myHelloWorld E—;"

type filter text ﬂ C/C++ Build v e

Info Active configuration
Bulders Project Type: [ l <
o
Configuration: [Debug E] [Manage..l
C/C++ Documentation
CIC++ File Types ~Configuration Settings

C/C++ Indexer j Tool SEﬁiHGSl Build Settings | Build Steps ‘ Error Parsers | Binary Parser | b

Project References

I UETIgyiTY [«] command |arm-;oftﬂoat-lmux-gnu-as| |
EWarnings

All options: =
@Miscellaneous

= & GCC C Linker =

#General
ELibraries

EMiscellaneous

(#shared Library Se

- $%¥ GCC Assembler

2 General

G2 ] [

IRestore Qefaults” Apply l

| ok || cancel |

* SelectGCC Assembler

» Change Commanasto arm-softfloat-linux-gnu-as.
* Click onApply.

© PHYTEC Messtechnik GmbH 2006 L-677e_2 67



phyCOREPXA270

QuicksStart Instructions

& Properties for myHelloWorld {-—;‘*

ype filter text - C/C++ Build

Info Active configuration

puilders Project Type: [

] =

C/C++ Build ) )
Configuration: [Debug

E] [ Manage... l

C/C++ Documentatic
C/C++ File Types Configuration Settings

C/C++ Indexer

L [ Tool Settings | Build Settings | Build Steps | Error Parsers | Binary Parser ‘ Environment | v

Project References Pre-build step:

Cormmand:

l

Description:

l

Post-build step:
Command:

[ftp -u ftp/froot:" "@192.168.3.11/ /myHelloWorld;ssh root@192.168.3.11 /myHelloWorld l

Description:

l

l

[Restore Defaults” Apply l

[ oc [ cocal |

» Select the Build Steps tab:

Enter following commands in the Command text field:
ftp -u ftp://root:root@192.168.3.11/ ./myHelloWorld

ssh root@192.168.3.11 ./myHelloWorld

Be sure to enter the semicolon between ./myHellddVand
ssh.

Click on Apply.
Click on OK.
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Clean will discard all build problems and built states. The projects will be
rebuilt from scratch.

@ Clean all projects () Clean projects selected below
(N}
)

| ok || cancel

» Select in the menu b&roject->Clean
* Confirm withOK.

The project will be rebuilt.
» Select theConsoletab.

If no errors occur while building, you will see tHellowing
output:

Problems | Declaration =g

C-Build [myHelloWorld] @ G|t B~ -

Building target: myHelloWorld B
Invoking: GCC C Linker

arm-softfloat-linux-gnu-gcc -omyHelloworld ./myHelloWorld.o

Finished building target: myHelloWorld

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

make --no-print-directory post-build
Welcome to the World of the phyCORE-PXA270!

Build complete for project myHelloWorld @
|

You have successfully created your first own ptoyeth the
Eclipse IDE. You have configured the project toateean
executable program for your target platform.
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3.5 Changing the Demo

Now we will extend the myHelloWorld application. The
extendedmyHelloWorldapplication will write an output on the
serial interface COML1 and the standard output.

Open Eclipse if is not opened yet.

Double-ClickHelloWorld.cin themyHelloWorldproject.

First include two additional header files:

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

Then add the function write_ttySO0 to write n byteshe serial

interface /dev/ttySO0.

void write_ttySO(char *buffer, int count)

{
int out;
out=open("/dev/ttyS0",0_RDWR,0664);
write(out,buffer,count);
close(out);

}

» Enter the following two lines in the main functiém declare
the buffer und call the write_ttySO0() function.

char buf[]=

{"Welcome to the World of the phyCORE-PXA270
(ttyS0)\n"};

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

On the next screenshot you can see the complegegono
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— =t
#include <unistd.h= =

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

// write n bytes to the serial interface COM1
void write_ttyS@(char *buffer, int count)

{

int out; /* variable for file describtor */

out=open("/dev/ttyS0",0_RDWR,0664); /* open COM1 interface */

write{out,buffer,count); /* write n bytes to COM1 *f

close{out); /* close the serial interface *f
¥

int main()

{
char buf[]={"Welcome to the World of the phyCORE-PXA270! (tty50)\n"}; /* output variable [*/
write_ttySe(buf,sizeof(buf)-1); /% write buffer to COM1 (ttyS@) */
printf({"welcome to the World of the phyCORE-PXAZ7@!'\n"); /* write to stdout */
return 0;
¥
e
[ a«r

» Save your program after changing the code.

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

Executing the program on the target with Komport:
* Click on theKomporticon on the desktop

» If your are not logged in, entevot and presgnter.
* Type./myHelloWorldto start the application.

* You will see the following output:

Welcome to the world of the phyCORE-PXA270! (ttyS0)
Welcome to the world of the phyCORE-PXA270!

» Close Komport.
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If you start the application over a ssh session goly see one
output line. If you execute the program with Kontpgou see
two output lines.

The first line is a direct output on the seriakenfidce. You can't
see this line in a telnet session, because youameected over a
TCP/IP connection to the target. With Komport yavé direct

access to serial interface, so you can see twaiblihes.

In this passage you have changed an existing apiplrc In this
part you also learned how to to access the seriaiface. First
you called the functioropen() on the device/dev/ttySO The
return value of this function was a file descriptdfith the file
descriptor you called the functiomrite() to send n bytes to the
device/dev/ttySO After that the file descriptor was closed with
the functionclose()

This principle procedure is quite typical for Linukecause
Linux treats everything like a file.

3.6 Starting a program out of Eclipse on the target

After compiling a project in Eclipse, the prograsmdopied to
target and directly executed. A program can alsexszuted on
the target without compiling a project. In the fbbowing steps
you will learn how to start a program on the targetexternal
tool.

12
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& External Tools

Create, manage, and run configurations

Ready to launch

Configurations:

# Ant Build

@, Program

Close

e Select in the menu baRun->External Tools->External

Tools

& External Tools

Create, ge, and run g

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

Configurations: IEl -l INew_configuration|

4 Ant Build

~ @, Program

EMBWI @Refresh‘ P& Environment ﬁgommnnl

¥, New_configuration
Location:

I

l

[Eruwse WnrksEace HBmwsg File System H Variables ]

Working Directory

l

|

[Ercwse Workspace.. HBrowse File System. H Variables...

rArguments

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

I EIDHD

Variables...

Close

» SelectProgram
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 SelectNew

& External Tools —

Create, manage, and run configurations

B>,
Run a program @

Configurations Name Imstuanrm Target I

s Ant Build

¥ GuProgram EIMB\"I @Refresh‘ P& Environment Elgummonw

¥. myHelloWorld Target
Location

[fusr!bmfssh ]

IBruwse Workspace.. HBrung File System.. H Variables... ]

‘Working Directory

[

IBruwsE Workspace.. HBruwsE File System .. H Variables... ]

Arguments:

root@192.168 3 11 /myHelloWorld g

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

* EnterName:myHelloWorld Target

» EnterLocation:/usr/bin/ssh

* EnterArgumentsroot@192.168.3.11 ./myHelloWorld
» SelectApply.

Search Progress — Console X Console | Problems =8

<terminated> myHelloWorld Target [Program] fusr/bin/ssh B % Ex kit By
Prelccms to the World of the phyCORE-PXA270! =
| [«]¥)

e SelectRun.

If you want to execute the application the nextetipou can use
the Run External Programs button from the menu bar.

%r
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3.7 Starting the program when booting the target

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

The scripts for controlling the system are plaaedetc/init.d

m These are executed directly or indirectly Isbin/init, the

=== father of all processes. The configuration of thlein/init is
given by/etc/inittah

After system startup/sbin/init will switch on the default run
level given in/etc/inittah It calls the run level master script
/etc/init.d/rcS to start or stop services providedthe other
scripts in /etc/init.d/. This is done by the heynbolic links in
the directory /etc/rc.d/ to the directory /etc/idjt which
include the actual scripts.

First you will have to create a start scripfetc/init.d.

|'
FTF

FTP for

Target

* Click on the Icon FTP for target on your desktop.
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2 ftp://root@192.168.3.11/etc/init.d - Konql.leror.:_{z—"_';.'-‘

Location Edit View Go Bookmarks Tools Settings Window Help
QOOO OO =AY - @
E# Location: [a; ftp:/froot@192.168.3. 11/etc/init.d "l AJ
@. | | — | _J —J
i:? v g L g L
banner gpio gpicevent inetd modules
@ | | — | — o— —
=
E ¥ / / / ¥
t networking pure-ftpd pwm res telnetd
g | — | — | —
T
&
¥ » »
Q thttpd udev xorg
ID @|/13 tems - 13 Files (9.1 KB Total) - No Folders

Browse to /etc/init.d. If an authorization dialogems, click
on OK.

In the directory /etc/init.d you can find existiagripts.

* Right-Click in the opened window and sel€éliteate New—
>Text File.

2 Konqueror—=

Enter text filename:

myHelloWorld

B Clear HV’ oK Hx Cancel

* EntermyHelloWorld

* Click onOK.

* Right-Clickon myHelloWorldand selecOpen With
» Enterkwrite and click onOK.
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The text editor kwrite starts with an empty docutmen

* myHelloWorld [modified] - ICWrite__;_%%

File Edit View Bookmarks Tools 5Settings Help

BN I X IR e - R ik

#1/bin/sh -

/home /myHelloWorld,

* Enter the following two lines:
#!/bin/sh
/home/myHelloWorld

* Select File —> Save

* Close the kwrite window.

* Close the FTP window.

-

Telnet for
Target

* Click on the icorlelnet for Target
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Session Edit View Bookmarks Settings Help

QuickStart Instructions

phyCORE-PXAZ70 login: root

root@phyCORE-PXAZ70:7> cd retcsrc.d

root@phyCORE-PXAZ70: retc /rc.d> 1s -1

2006 ->

2006 ->
2006 ->
2006 ->

lruxruxrux 1 root root 14 May
Lruxruxrux 1 root root 19 May
Lruxruxrux 1 root root 16 May
lruxruxrux 1 root root ZZ May

A

2006 ->
2006 ->
2006 ->
2006 ->
2006 —>

2006 >

2006 >

lruxruxrux 1 root root 19 May
Lruxruxrux 1 root root 19 May
Lruxruxrux 1 root root 16 May
lruxruxrux 1 root root 17 May
lruxruxrux 1 root root 14 May
lruxruxrux 1 root root 14 May
Lruxruxrux 1 root root 21 May

qaadad

w

lruxruxrux 1 root root 15 May 2006 ->
root@phyCORE-PXA270 : vetc rc.d> || -

ii|| | telnet

* Enterroot and pres&nter to login.

« Change to the directoryetc/rc.d Type the following
command:

cd /etc/rc.d
» Enterls -l to show the directory content.

You can see the different links to the scripts he directory

/etc/init.d The scriptudevis the script which is started first,

because the link starts with SO0_ . The last stesteipt is pwm.
To start your program myHelloWorld automaticallyuybave to
create a new link to the start script.

On your target system could exist more than 16tcrif you
want to create a new link, choose the next freebsunin this
example you can use S16_ ...

* Create a symbolic link in letc/rc.d
etc/init.d/myHelloWorld. Enter the following commast

In -s /etc/init.d/myHelloWorld /etc/rc.d/S16_myHelbWorld
* Type s -l again to see the newly created link.
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* Close the window.
* Open Komport.
* Push the RESET button on the target to restart gpstem.

=8 untitled.kom - Komport =/

File Edit Settings Help

=

= = &

starting network interfaces...
ip: RTNETLINK answers: File exists
etho: link down
Protocol Family CAN 1.0
MET: Registered protocol family 29
can0: baudrate 250
run-parts: fetc/rc.d/S02_networking exited with return code 1: Success
Starting telnetd. .
PURE-FTPD: No /fetc/pure-ftpd.defaults found.
fusrisbin/pure-ftpd
PURE-FTPD: Starting pure-ftpd: fusri/sbin/pure-ftpd
PURE-FTPD: no upload script defined., skipping
Done
thttpd: starting
thttpd: done
Starting INETD server: inetd ... DONE
ethO: link up, 100Mbps, full-duplex, lpa Ox45El
xorg: starting
Initializing PWM class
Initializing PWM#L. . done.
Welcome to the World of the phyCORE-PXA270! (ttys0)
Welcome to the World of the phyCORE-PXAZ70!

phyCORE-PXA270 login: |
Ready. RX{2.3%)

The program myHelloWorld starts automatically carttp.

* Close Komport.

Now you can add own programs in the root file systad start
these programs automatically.

You have successfully passed the Getting Involaetdop
the QuickStart.
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4 Debugging an Example Project

In this chapter you will learn using the GNU GDBHbgger on the Host
for Remote Debugging in conjunction with the GDBv8eon the target.
The GNU GDB debugger is the symbolic debuggereofaNU project and
Is arguably the most important debugging tool fay &inux system.

First you will start the GDB-Server on the targéhen you will configure
the Eclipse Platform and start the GDB-Debugger @uEclipse using the
Debug View.

The CDT extends the standard Eclipse Debug View fumibctions for

debugging C/C++ code. The Debug View allows yountanage the

debugging or running of a program in the Workbendking the Debug
View you will be able to set breakpoints/watchpointthe code and trace
variables and registers. The Debug View displagsdtack frame for the
suspended threads for each target you are debug@ach thread in your
program appears as a node in the tree, and the Deliew displays the
process for each target you are running.

The GDB is running on the host and used to debug. GDB-Server is
running on the target and it is used to start amohtcol the program to
debug. The GDB and GDB-Server can communicate DE&YIP and the
serial interface. In this QuickStart we will onlestribe debugging via
TCP.

4.1 Starting the GDB-Server on the target

In this passage you will learn how to start the G&&ver on the
target. The GDB-Server will be used to start thedelioWorld
program. To debug a program with the GDB, the mogneeds
extending debugging symbols. This has already besaed
while building the program.
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Komport

* Open Komport

i untitled.kom - Komport.:_{':",'%.‘-‘

Eile Edit Settings Help

= & =

phyCORE-PXA270 login: root
legin[393]: root login on "ttysSo’

root@phyCORE-PXA270:~> gdbserver 192.168.3.10:10000 myHel |owor | d

Process myHel loworld created; pid = 409
Listening on port 10000

Ready. RX(6.4%)

» Typeroot and pres&nter.
» Start the gdbserver:
gdbserver 192.168.3.10:210000 myHelloWorld

You have started the GDB-server on the target. GD8-Server

Is now waiting for connections on port 10000.
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4.2 Configuring and starting the debugger in Eclipse

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

» Start Eclipse if the application is not started.
» SelectmyHelloWorldin the Navigator window.
» Select in the menu b&un->Debug

A dialog to create, manage and run applicationsapibear.

Create, manage, and run configurations

@ [Debuggerl: No debugger available

Configurations: Name: [myHeIIoWorId l

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

+ [E]C/C++ Local Application

@ myHelloworld

[E]C/C++ Postmortem debugget

Mainl (><]=Arguments| EEnvironment| E'y§f$Debugger| @Source| Elgommonl

Project:

& Eclipse Application
4] Java Applet

[T )Java Application

[myHeIIoWorId H Browse.. l

C/C++ Application:

[DebugfmyHeIIoWorId HSearchProject...H Browse... l

Ju Junit

& Junit Plug-in Test _ _
v) £ [X] Connect process input & output to a terminal.
[z, Remote Java Application

[ SWT Application

[ New || belee |

Close

» SelectC/C++ Local Application
* Click onNew.
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o
B

£ Program Selection =

Choose a program to run:

Binaries:

¥ myHelloworld

Qualifier:

% armle - /myHelloWorld/Debug/myHelloWorld

ok || cancel |

» Select thésearch Projecbutton.
* Click onOK.
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Create, manage, and run configurations

Configurations:

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

[E]C/C++ Postmortem debugger

& Eclipse Application

4] Java Applet

[T1)ava Application

Jur JUnit

Ji JUnit Plug-in Test

[Z, Remote Java Application

[ SWT Application

Name: [myHeIIoWorId

[ Mam| (x}=Arguments| EEn\nronment“ 3t\‘f*DEbL-'ggErl EsSource | ElCommon

Debugger: |k3DB Server

-]

(%] Stop at main() on startup

Debugger Options

Main| Shared Libraries |

GDB debugger Igdb

H Browse... ]

GDE command file I

| Coronee.. ]

Connection: |Serial “

JdevittyS0

Speed: ﬂ

Device:

[_seey |

Revert l

oo |

Close l

» Select thebebuggertab.
» Select DebuggefGDB Server

* Click on theBrowsebutton in the line of the GDB debugger.

A new dialog to choose the directory of the GDBrope

* Double-Click onFile System.

SelectOK.

Navigate td'opt/arm-softfloat-linux-gnu/bin.
Selectarm-softfloat-linux-gnu-gdb.
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Create, manage, and run configurations

Configurations: Name [myHeHoWorld ]

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

< [€]C/C++ Local Application [ Exmain | ea-Arguments | PEEnvironment | %Debugger| &, Source | = Common

@ myHelloWorld

[€]C/C++ Postmortem debugg Debugger: [GDB S E]

 Eclipse Application [%/ Stop at main() on startup

=l Java Applet

- Debugger Options
[T ]ava Application

Ju JUnit Main| shared Libraries

Ji JUnit Plug-in Test

GDB debugger [foptfarm—softﬂoat—\inux—gnufbinfarm—softfloat—linux—gnu—gdbl[ Browse... ]

Remcte Java Application

GDB commandfile[ H Browse... ]

Connection: ﬂ
Host name or IP address: |192.168.3.11
Port number: 10000

= swT Application

Debug ] [ Close

e Select ConnectiontCP
e Enter the Host name IP addre$92.168.3.11
* Click the Applybutton.

The host name IP address, is the IP address tditipet.

* Click Debugbutton.

A new dialog opens.
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= Confirm Perspective Switch ~r_‘—;"

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

[ | Remember my decision

» Selectyesto switch to the debug perspective.

The debug perspective opens and the debugger atdps first
line automatically. The GDB is connected to the GB&ver on
the target.

& Debug - HelloWorld.c - Eclipse SDK {’—}"

File Edit Refactor Navigate Search Project Run Window Help
EH& 3 0 Q | &8+ | H- 5 e o 9 w [oebug  *
%5 Debug 52 = B |9 Variables 2 Breakpoints | Modules | Registers | Signals =8
e o B & Pab 2.2 g B WY LB R %Y
= [&]myHelloWorld [C/C++ Local Application] b =buf
= &2 GODB Server (2/24/06 4:38 PM) (Suspended)
= @ Thread [1] (Suspended)
=1 main() at . /Helloworld.c:18
| Debugger Process (2/24/06 4:38 PM)
(o] J JEN 3 I [ET [+]+]
B Helloworld.c x [ Helloworld.c = 8 2= outline 52 =8
. _ B | e 7
int main()
{ = unistd.h
d | char buf[1={"Welcome to the World of the phyCORE-PXA270! (ttyS0)\n"}; /* output variable = fentlh
.
write_ttyse (buf,sizeof (buf)-1); /% write buffer to COML H stdio.n
printf(“Welcome to the World of the phyCORE-PXA278!\n"); /* write to stdout o write_ttyS0
return 0; .
} ® main
(=]
[« | L)
&l Conscle g - Tasks | Memory =0
myHelloWorld [C/C++ Local Application] thome/ptxdist/workspace/myHelloworld/Debug/myHelloWorld (2/24/06 4:38 PM) ;‘ Bk bR = B+ v
(=]
[ [+]2]
Writable Smart Insert 18 :1

You have configured your project for remote debuaggiYou
have started the GDB debugger in Eclipse and cdedethe
GDB with the GDB Server. You can start to debugptagect.
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4.3 Setting a breakpoint

Now you will set a breakpoint in your program. Toreakpoint
will be set in the last line. If you resume the laggiion, the
debugger will stop in this line.

%5 Debug 52 = B ||= Variables &2 . Breakpoints | Module
/—“j' Fr W
Toggle Breakpoint BRI N o
= b= buf
ed)
Run As 4
Team L @
[4  Compare With 4 KNI (€T
i Replace With 4 =5
Add Bookmark... [3_
Add Task...
#| = Show Quick Diff Shift+Ctrl+Q  f the phyCORE-PXA276! (ttyS@)\n"}; /* output variable
Show Line Numbers
J* write buffer to COML
L Preferences... phyCORE-PXA2701\n"); /¥ write to stdout
( ? return 0;
Kl 1D

* Select the last line in main.

* Right-Click left in the small grey border and seldaiggle
Breakpointto set a new breakpoint.
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4.4 Stepping and Watching Variables Content

In this part you will step through the example pobjwith the
debugger. You will also learn how to watch the eomtof a
variable.

» Expandbufin the variables window

reakpoint5|M0duIe5|Register5|SignaI5| =8
B & 8% T
~ (=puf sl
G=buf[0] = .
G)=puf[1] = .
F=buf[2] = .
F=buf[3] = .
-buf[4] = ‘%"’ .
F=buf[5] ='@"
=buf[B] = .
F=buf[7] = . @
0 '\O"
2| [+]+]

* Click on theStep Ovel " button in the Debug Window to
step to the next line.

You will see the content difufin the Variable Window.

Variables Breakpoints | Modules  Registers | Signals = B8

LB §F R %

. -

9= bufl0] = "W
t=buf[l] = '’ 3
ea=bufl21 ="' E
"Welcome to the World of the phyCORE-PXA2708! (ttyS@)wn"
a )

e Click on the variable buf.
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.
B Helloworld.c x =8

{ (&]_

int out; /* variable for file describtor *f
> | out=open ("/dev/ttySe", 0_RDWR,08664); /* open COML interface *f

write (out,buffer,count); /* write n bytes to COML o
close (out); /* close the serial interface o

¥

int main()

{ 3
rhar huf MN={"Welrame tn the Wnrld nf the nhulNRF-PYXAZT7A1 (+ttwSAYAA"Y: /% nntnot wariahle

1| |

« Then click on the buttotep into - to enter the function
write_ttyS0O

The debugger stops write_ttyS0O

You will see the following variable window:

=
Variables x Breakpoints | Modules | Registers | Signals =8

ARG

“Bhuffer = Dxbedg3e47

&3 count = 52
:=-out = -1093124428

ﬁbedﬁed? "Welcome to the World of the phyCORE-PXA278! (ttyS@)yn"
4

an

* Click on the variable buf

There will probably be another address at the pobiffer.
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4.5 Changing Variables Values

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

)= i2 . Breakpoints  Modules | Registers | Signals =08

RN R T

b #'buffer = Oxbeda3e47y

=¥ count = 52

Select All Ctri+A
|i=) Copy Variables Ctrl+C
[] Disable

[ [} L)

%, Cast To Type... =8

(®=out = -1093124428

52

or ] Find Variable... Ctrl+F

=, Change Value...

i & Add Global Variables...
H * @
% Remove All Global Variables

Format L4

il S antrnt wariahlae Z‘;V Wa'gch
bl I'

e Selectcountin the variable window.

» Right-click onCountand selec€Change Value

& setvalue =

Enter a new value for count:

| :

(el [+1}]

[ o || concel |

e Change the value of count7aand selecOK.

90 © PHYTEC Messtechnik GmbH 2006 L-677e 3



Debugging

* Open Komport if the application is not opened.
» Chang to Eclipse.
* Click on theStep Ove = button for two times.

Change to Komport.

CF untitled.kom - Kt:|n'||:u:|r|:.:_{‘t{':l

File Edit Settngs Help

= 3 = &
root@phyCORE-PXA270:~> gdbserwver 192.168.3.10:10000 myHel loworld
Process myHelloMorld created; pid = 420
IListening on port 10000
Remote debugging from host 192.168.3.10
welcomel

Ready. RX(0.68%)

You will see the outputVelcomean the Komport window.
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4.6 Using the Memory Monitor

At the last part in this chapter you will use themory monitor
to watch the content at a memory address.

Console Memory X =0
= HEN
& B

Memory Monitors @ b4 %g Memeory Renderings

Add Memory MonitorJ

» Select theMemorytab in the window below.

» Click on the buttorAdd Memory Monitar

()=Variables &I Breakpuints‘ Madules|Registers|5igna|5| =8

- £ Monitor Memory —
v ZMpuffer = OxbealGeds

Enter address or expression to monitor:

#lcount = 7
Oxbeal6ess| B
¢9=out = 1074304164

EEGIEERERES "Welcome to the World of the pyhCORE-PXA270 (ttys50)\n”

[«] KD
» Enter the address blifferand click onOK.

consoe] racks (TGN, -
sEE a8~
= X

Memory Monitors % X & Memory Renderings
P
Address |E)-3 |4-7 ‘S-E |C-F |
BEALGE4D (4850000 20850000 57656C63 GFEDE520

BEALBES® T46F2074 68652057 6F726C64 206F6620
BEA1BEGD 74686520 78796843 4F52452D0 50584132

BEALBE7D 37302028 74747953 30290A00 00000000

BEA1GEBD BCBEA1BE 304B0340 84850000 00000000 @

e Change the window size.
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B EE"
()%

e Click on theAdd Rendering Button

& Add Memory Rendering

Memeaory Monitor

Oxbe8aBedd : OxbeB8aBeds

Add New. ..

Memeory Rendering(s)

Hex

ASCII

Signed Integer

Unsigned Integer

[ ox ][ camen |

» Select ASCII and click on th@eK button.

Console Tasks

Memory g X & Memory Renderings

=8
= EEEN
+ %

+ OxbedabedB [3353335343 =Hex> “ Oxbedateds : 0xBEDAGE4E <ASCll=

Address ‘E! = 3‘4 = ?‘8 = B‘C = [F

BEDAGE4D A..
BEDAGES® to t he W

BEDAGEGE the  pyhC

BEDAGET7® 70 ( ttys

Welc ome
orld of
ORE- PXA2
a)

8

&
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You can see the content of the variable buf at dddress
Oxbedab6e4s.

« Next click on theResum¢ "™ button in the menubar.

int main() =
{
char buf[l={"wWelcome to the World of the phyCORE-PXA270! (ttyse)wn"}; /* output variable
write_tty50(buf,sizeof (buf)-1); /* write buffer to COML (ttySe) */
printf("welcome to the wWorld of the phyCORE-PXA270!'\n"); /* write to stdout "y

B return 0;
1

4

The debugger stops at the breakpoint in the limetoin.

« Click on theResum¢ ™ button to end the application.

You have successfully passed the debugging chapter.are
now able to configure and use Eclipse for remotbudging.
You can step through a project, watch and changectintent of
variables and you can use the memory monitor tav uiee
content at a memory address.
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5 Further Information

In the PTXdist User Manual you can find furtheramhation. You can
find the manual in the directorgoc/OSELA®N your setup cdrom.

The PTXdist User Manual includes information abitwt following topics:

. Installation and Configuration of PTXdist
. Using and Building a Toolchain
. Create and activate a project

. Running phyCORE-PXA270 from network only
. Running phyCORE-PXA270 stand alone

. U-Boot and phyCORE-PXA270

. phyCORE-PXA270’s BSP

. Using CAN on phyCORE-PXA270
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6 Summary

This QuickStart Instruction gave a general "Rapidv&opment Kit"

description, as well as software installation adviand an example
program enabling quick out-of-the box start-up ofhet
phyCORE-PXA270 in conjunction with the Eclipse IDE and GNU
GCC/C++ software tools.

In the Getting started section you learned to gumré your host to provide
a basis for working with your target platform. Yastalled the Rapid
Development Kit software and you learned to copg am a program on
the target.

In the Getting More Involved section you got a dbgpstep instruction on

how to configure and build a new kernel, modify th@mple, create and
build new projects and copy output files to the PBRE -PXA270 using

Eclipse.

The Debugging part of this QuickStart gave you infation on setting up
and using the GDB debugger with the Eclipse IDEu Yearned how to set
breakpoints, watching and changing variables canterd using the
memory monitor.
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