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Chapter 1 Introduction :
S5 min

TIME

In this Quick Start you can find general information on the PHYTEC
phyCORE-Z500PT, and an overview of the Eclipse software development
tool and the GCC C/C++ cross development tool chain. You will also find
instructions on how to run example programs on the phyCORE-Z500PT,
mounted on the PHYTEC Development Board, in conjunction with the
Eclipse development tool.

Please refer to the phyCORE-Z500PT Hardware Manual for specific
information on board-level features, such as jumper configuration, memory
mapping, and pin layout.

1.1 Rapid Development Kit Documentation

This “Rapid Development Kit” (RDK) includes the following electronic
documentation on the enclosed “PHYTEC Linux-Z500PT-Disc:”

e The PHYTEC phyCORE-Z500PT Hardware Manual.
e Z500PT Controller User's Manuals and Data Sheets.

e This Quick Start Instructions with general “Rapid Development Kit”
description, software installation advice, and an example program
enabling quick out-of-the-box start-up of the phyCORE-Z500PT in
conjunction with the Eclipse and GCC C/C++ software development
tool chain.

1.2 Professional Support Packages Available

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

© 2009 PHYTEC Messtechnik GmbH ~ L-738e_1 1
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For more in-depth questions, we offer a variety of custom-tailored
packages with different support options (e-mail, phone, direct contact to the
developer) and different reaction times.

Please contact our sales team to discuss the appropriate support option if
professional support beyond installation and setup is important to you.

1.3 Overview of this Quick Start Manual

This Quick Start manual gives you a general “Rapid Development Kit”
description, as well as software installation advice and an example program
enabling quick out-of-the-box start-up of the
phyCORE-Z500PT in conjunction with the Eclipse IDE and GCC C/C++
software tools. It is structured as follows:

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

o The “Getting More Involved” chapter provides step-by-step instructions
on how to configure and build a new kernel, modify an example
application, create and build new projects, and copy programs to the
phyCORE-Z500PT using Eclipse.

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

In addition to the dedicated data for this Rapid Development Kit, the
PHYTEC Linux-Z500PT-Disc contains supplemental information on
embedded microcontroller design and development in general.

2 © 2009 PHYTEC Messtechnik GmbH  L-738e 1
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1.4 Conventions Used in this Quick Start Manual

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

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

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

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

% At this part you might leave the path of this Quick Start.
OPTION

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

Provides useful supplementary information about the topic.

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

You have successfully passed an important part of this Quick

Start manual.
SUCCESS

@ Provides information to solve common problems.
RESOLVE

© 2009 PHYTEC Messtechnik GmbH ~ L-738e_1 3
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1.5 System Requirements

Use of this “Rapid Development Kit” requires:
e The PHYTEC phyCORE-Z500PT.

e The PHYTEC Development Board with the included DB-9 serial cable,
Ethernet cross-over cable and AC adapter supplying 5 VDC (min. 2 A).

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

e openSUSE 11.0 (x86) and the KDE desktop.

e Recommended free disk space: at least 2 GB.

e Optional: DVI display/monitor

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

PRl EG

http://www.phytec.de

support@phytec.de

1.6 Software Development Tool Chains

Eclipse

The Eclipse platform provides support for C/C++ development. Because
the Eclipse platform is only a framework for developer tools, it doesn't
support C/C++ directly; instead it uses external plug-ins. This Quick Start
shows you how to make use of the CDT, a set of plug-ins for C/C++
development in conjunction with the GCC C/C++ tool chain.

The CDT i1s an open source project (licensed under the Common Public
License) implemented purely in Java as a set of plug-ins for the Eclipse
SDK platform. These plug-ins add a C/C++ perspective to the Eclipse

4 © 2009 PHYTEC Messtechnik GmbH ~ L-738e_1
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Workbench that can now support C/C++ development with a number of
views and wizards, along with advanced editing and debugging support.

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

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

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

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

e CDT Debug Core provides debugging functions.

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

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

The GNU Cross Development Tool Chain

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

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

© 2009 PHYTEC Messtechnik GmbH  L-738e 1 5
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called the target platform. In this Quick Start we are using an x86-based
Linux as the host platform. As the target platform we are using the 1586
architecture with an Z500PT CPU.

Building a program for a CPU architecture different from the one used on
the machine where the compilation is done is accomplished using a cross
compiler tool chain and cross-compiled libraries. In this Quick Start we are
using the GNU C/C++ cross development tool chain.

6 © 2009 PHYTEC Messtechnik GmbH ~ L-738e_1



phyCORE-Z500PT Getting Started

Chapter 2 Getting Started 35 min

TIME

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

2.1 Requirements of the Host Platform

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

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

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

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

© 2009 PHYTEC Messtechnik GmbH ~ L-738e_1 7
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2.2 Configuring the Host Platform
In this passage you will learn how to configure the host platform. You will
execute the following steps:

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

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

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

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

Installing Software Packages

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

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

some configuration steps won’t work correctly.
CAUTION

8 © 2009 PHYTEC Messtechnik GmbH ~ L-738e_1
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Search: | |~ C,g
.-

Applications

¥ Administrator Settings

& Systemn Information
l, sysinfof

Systern Folders

Horme Folder
Jhomeldeveloper

My Documernts
Shomefdeveloper/Documert s

Metwork Folders

@
kY
L4
ﬁ remates
Media
B.0G Media (1.9 GB available) K |
ls i
Floppy Drive .
Jede el E
-
— - 1—
W = | =
e v
Favorites History LComputer Applications Leave
User developer on linux-36py openSUSE

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

the tab Computer.
o Open the Administrator Settings / YaST.

Run as root - KDE su_ &

Please enter the Administrator {roof) password to
continue.

Caommand:  /shindast2

Password: | |

[ lgnare H'r" QR Hx Cancel l

e Enter your root password and click OK.
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YaST Control Center @ linu

Eile Edit Help

“ga Software
L_"; E_j Online Update

sl Hardware

Software Management

= | Installation Source @ Installation into Directory
M system 3
P! Network Devices @ Media Check I*’i -, Patch CD Update
#% Network Services ' .
= [3: System Update @ Virtual Machine
Installation (XEN)

& :
|/, Security and Users

’ Miscellaneous

e Open Software Management in Software.

File Package Extras Help

Filter ‘Search |v| Package Summary
[®% libxmi2-devel Include Files and Libraries mandatory for Development
Search:
[ibxmiz-devel -
| Search |
~Search in
[¥| Name
[%] summary
|| Description
[ | Provides
["] Reguires 2| | £
Search Moda: Description I Technical Data Dependencies | Versions }
i & ibxml2-devel - Include Files and Libraries mandatory for
Contains libxml2-d 1 - Include Fil d Lib datory f
Development.
| | Case Sensitive
This package contains all necessary include files and libraries needed
‘Name | Disk Usage ‘ | Used | Free |Tota| | to develop applications that require these.
i W |16% 159GB 792GB 951GB
| Check Dependencies | [| Autocheck | Cancel | ‘ Accept

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

Help

Filter: | Search

Search:

[py‘thon-deve\

|'|

~Search in

| Search |

[%| Name

[% Summary
|| Description
|_| Provides

["] Reguires

|V|

Package
Z} python-devel Include Files and Libraries Mandatory for Building Python

| Summary

al \ oD

Search Mode:

Description | Technical Data |Dependencie5 |!er5\on5 }

‘ Contains

|-|

[ | Case Sensitive

python-devel - Include Files and Libraries Mandatory for Building &
Python Modules.

The Python programming language's interpreter can be extended

|Name ‘ Disk Usage | ‘ Used ‘ Free |Tota| with dynamically loaded extensions and can be embedded in other
i [ 116% 160 GB 7.90 GB 951 GB Pragrame: H
(<] \l<—|_’_l | Check Dependencies ‘ [ Autocheck | Cancel | | Accept |

e Type python-devel and click the Search button.

o Check python-devel.

B YasT2 &
Eile

Package Exras Help

| Package summary

Filter: | Search

| size | Avail. ver. | |

Trivial File Transfer Protacol (TFTP)

Search:
[tto

-]
search |

Search in
(% Name
(% summary

|| Description

[ RPM "Provides"
[ ] RPM "Reguires"

E16K 043-10

(11

Search Mode:

| EREY

| contains

Description | Technical Data | Dependencies | Versions ‘ File Lit 4 1 3

[ Case Sensitive = =
yast2-tftp-server - YaST2 - TFTP Server Configuration

|Name | Disk Usage |

|Used | Free |Total |

The ¥aST2 component for configuring a TFTP server. TFTP stands for Trivial
File Transfer Protocol. It is used for booting over the network

' P 61% 34GB 2.1 GB 55GB

| Check |\:|Agtocheck

Cancel || Accept

e Type tftp and click the Search button.
e Check the packages tfip and yast2-tfip-server.
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Eile Package

Extras  Help

Filter: | Search |v‘

Search:
|at3-devel | |

‘ Search |

~Searchin
%] Name
| Summary

[] Description

[ | RPM "Provides”

[] RPM "Reguires"

Search Mode

| [Package

\ Summary

[ dbu

[ at3-devel-doc
[ «t3-devel-tool

qt3-devel Developer package for QT3/KDE hindings for D-Bus
mandatary for Development.

Qt 3 Development Kit

s UserInterface Builder and other tools (designer, assistant, ling

[«

v

[ contains [=]

[] Case Sensitive

|Name | Disk Usage |

|Used |Free ‘Tnta\ ‘

[ 161% 34GB 21GB 55GB

Description | Technical Data | Dependencies ‘ Versions | File List |'1 ] 3

qt3-devel - Inclu

started with Qt

de Files and Libraries mandatory for Development

You need this package ifyou wantto compile programs with Qt 3. It contains
the "Qt Crossplatiorm Development Kit 2", Under fusnlib/gt3 you will find
include files, documentation, precompiled examples, and a tutorial for getting

‘You need alicense for using Qt with a non-GPL application. Alicense can be

‘ Check ‘DAglucheck

‘ Cancel Accept |

e Type qt3-devel and click the Search button.

o Check gt3-devel.

Eile Package

Exras  Help

Filter: | Patterns ‘v|

=
[ en Virtual Machine Host Server
- Proprietary Software
i Java Environment
Misc. Proprietary Packages
= Development
4 Basis Development
[ GNOME Development
[] KDE Development
] RPMBuild Enviranment
Integrated Development Environments

Linux Kernel Development
[] Perl Development

[ qt4 Development

[ Python Development

[ vaST Development

| Pattern [=]

CI/C++ Development [

[] web Development -
&4 TelTk Development 3

| Name |D\skUsage |

| Used | Free |Total |

' E——61% 34GB 21GB 55 GB

Package | Summary

[®3 boost Bo + Libra
[ boost-devel Development package for Boost C++
g ddd Debugger with Graphical User Interface
[ glibe-info  Info Files for the GNU C Library
&4 Itrace Trace the Library and System Calls a Program Makes
i swig Simplified Wrapper and Interface Generator
4 texinto Tools Needed to Create Documentation from Texinfo Sources
4 valgrind Memory Management Debugger

I | kI
Description | Technical Data Dependencies | Versions | File Li ¢ [T

boost - Boost C++ Libraries ﬁ

Boost provides free peer-reviewed portable C++ source libraries. The
emphasis is on libraries that work well with the C++ Standard Library
One goal is to establish "existing practice" and provide reference L
implementations so that the Boost libraries are suitable for eventual \;‘
standardization. Some of the libraries have already been proposedfor [~

‘ Check ||j Autocheck

Cancel || Accept |

e Select the filter Patterns.

e Select Base

Development.

e Click Accept.

Development,

C/C++ Development,

and Tcl/Tk

12
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Automatic Changes

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

resolve dependencies
| | Package Summary Size Asl
por atk-devel Include Files and Libraries mandatory for Development. 1349 kB 1
i cairo-devel Development environment for cairo 5138kE 1
yo fontconfig-devel Include Files and Libraries mandatory for Development. 818.8 kB 2
yod freeglut-devel Development Package for freeglut (GLUT Library) 4231kE 2
yor freetype2-devel Include Files and Libraries mandatory for Development. 1.8 MB 2
v glib2-devel Include Files and Libraries mandatory for Development. 15MB 2
po glitz-devel glitz - OpenGL image compositing library 2114 kE 0.
yod gtk2-devel Include Files and Libraries mandatory for Development. 1.7 MB 2.
yor libart_Igpl-devel Include Files and Libraries mandatory for Development. 196.3 kB 2
v libgej-devel Include Files and Libraries mandatory for Development. 27.7 MB 4
pori liblems-devel Include Files and Libraries Mandatory for Development 4746 kB 1.
pod libmng-devel Include Files and Libraries mandatory for Development. 1.2 MB 1.
pai libpixman Pixel manipulation library 152.2kB 0.
v libpixman-devel Development environment for libpixman 126.5 kB D.‘rr
yo# pango-devel Include Files and Libraries mandatory for Development. 260.1 kB I'T'JI
£l | G

Continue | Cancel |
— % |

Some additional packages will be selected automatically to resolve
any dependencies.

If problems occur while resolving dependencies, we re-

commend going back to a default configuration.
CAUTION

e Click Continue to install the packages.

[ vasT2 <2> el il N

SuSEcentig must write the [% Writing the system configuration
configuration of your SUSE LINUX
system. Depending on the CPU —

and the amount of memery. this Running SuSEconf!g permissions L=
process can take some time Running SuSEconfig.postfix

Running SuSEconfig.scpm

Install more packages? L

‘ Install More I ‘ Finish

Finishing SuSEconfig

Done.

(4]

Progress

e Click Finish.
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Set Up Network Card Configuration

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

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

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

. YaST Control Center @ linux-j10v F__

File Edit Help

Software =
@ DsL ISDN

8 Hardware

etwork Seftings

, - Modem
- Systemn

n Metwork Devices

Q Metwork Services

“B’ Novell AppArmior
o

Y. Security and Users

il
!
Ifgél Virtualization

JLg
% Miscellaneous

Search...

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

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

|Name | IP Address |

AMD PCnet - Fast 79C971 DHCP

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

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

AMD PCnet - Fast 79C971

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

| add || Edit ]| Delete |

| Abort \

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

o Click Edit to enter the Network Card Setup.
e Choose Static address setup.

e Enter IP address 192.168.3.10 and subnet mask 255.255.255.0

Disabling the Firewall

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

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

© 2009 PHYTEC Messtechnik GmbH ~ L-738e_1 15
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—Device Activti

Activate gewce

#tBoot Time -

—Firewall Z

Assign Interface o Firewall Zone

[Imzrnal Zone (Unprotected)

Dewce Control

fD Enable DEWCE COTOlfar Mon-root LISer Via KIernet

— Masimum Transfer Unit (MTL)

Set MTU

[

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

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

the settings.

The firewall 1s now disabled for this network card.

Set Up TFTP Server

Later in this Quick Start you will learn how to write a new kernel image
into the flash memory of the target. To download the kernel image from the

target, you need have to have a TFTP server running. In this passage we
show you how to configure a TFTP server.

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

16
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. YaST Control Center @ linwxcj10v <)

File Edit Help
LUAC DIVWSE] | = LLAC el
@ Software - &f B
EZZZZE___ Hardware - Mail Transfer Agent E MFS Client
= I
B3| system m NIS Client NTP Configuration

|HNetwnrk Devices - P
r@’ Network Services (xinetd) @ Proxy

ﬁ. MNetwork Services

“B”Nove\l AppArmor l'-:it FRemote Administration (VNC) «@u Samba Server

@ Security and Users @ TETP S Windows Domain
o 5 erver Membership
gél Wirtualization

(o) iSCSl Initiator

D)

L
a() Miscellaneous

Search...

e Choose TFTP Server in Network Services.

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

Control Center.
CAUTION

I*]

Configuring a TFTP << TFTP Server Configuration

Server

() Disable
Use this to enable a server for

TFTP (trivial file transfer
protocol). The server will be

(@ Enable

Boot Image Directory

ftftpboot || Browse... |

started using xinetd.

Note that TFTP and FTP are not
the same.

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

Firewall is disabled

usual value is /tftpboot. It will
be created if it does not exist.

[*]

| View Log |

K

| Back | | Abort |

e Switch the selection to Enable.

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

e Click Finish.
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The directory 'ftitpboot' does not exist.
Create it?

e Click Yes to create the /tfipboot directory.
The TFTP server will be started.

e (lose the YaST Control Center.

e You have successfully finished the configuration of the host

latform.
SUCCESS P f

2.3 Linux-Z500PT-Kit Setup

In this section you will find a description of the Linux-Z500PT-Kit setup.
The whole setup will be done by a graphical interface. At the end of the
setup you will find all programs to develop applications for the target on
your host PC.

The setup will install the following programs:

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

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

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

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

o Linux Image archive — this image archive contains different image
source as well as need to boot the phyCORE-Z500PT.
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o OSELAS.BSP and PTXdist — this program will be used to create the
kernel image file for the target.

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

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

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

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

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

e The setup will configure Microcom.

Starting the Setup

e To start with the Linux-Z500PT-Kit setup, put your PHYTEC Linux-
Z500PT-Disc into your CD-ROM drive.

The following dialog may appear:

" CD-ROM - KDE Daemon -2

[ A new medium has been detected.
What do you want to do?
4

Medium type: hMounted CD Vriter

| Open i Mew YWindow

% bo Nathing

[ ] Always do thig far this type of media

[ Configure. .. HV [8] 8 ”)\{ Cancel l

e Click Cancel.
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Search: | [~ (_,g
&

System
Terminal

|
n Terrninal Program - Super User Mode

[—

Terminal Program
i = Terminal

P — e=
3 r B e=
Y 1 Y

Favorites History Computer Applications

User developer on linux-36py openSUSE’

e From the K menu, select the Applications tab.

o Seclect System W Terminal W Terminal Program / Konsole.

[::l developer@linux-j10v/media/50-472 - Shell No. 1 - Konsole oL

Session Edit Wiew Bookmarks Settings Help

developerBPlinux-J10v:™> cd /media/s0-4727
developerBlinux-jl0v: /mediassS0-472> . install.sh |

13

—
o R ik T

i (£

on|| miShell | @ Shell No. 2

e Type: cd /media/SO-472

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

20 © 2009 PHYTEC Messtechnik GmbH ~ L-738e_1



phyCORE-Z500PT Getting Started

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

cauT/on command Is /media. Change to the accordant directory if no
directory SO-472 should exist.

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

Session Edit View Bookmarks Settings Help

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

Flease enter the Root Password: I

| shell

¢ Enter the root password.

" Install Linux-Z500PT-Kit .=\

e C(lick Yes to proceed.

The welcome screen appears.
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*  Linux-Z500PT-Kit Setup -

Welcome to the InstallJammer Wizard for
Linux=-F300PT-Kit

This will install Linux-Z2500PT-kKit version PDOS9.1.0
an yaur computer.

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

Click Mext to continue or Cancel to exit Setup.

Mt = | | Cancel

Click Next to continue.

*  Linux-Z500PT-Kit Setup

Choose Destination Location

Where should LinusZ500PT-Kit be installed?

select another folder.

Setup will install Linus-Z2500PT-Kit in the following folder.

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

Destination Folder
’7 fustilocal/share/Z500PT-Kit

Browse...

InstallJammer

<Back |i  Nexts | | Cancel |

22
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e Click Next.

*  Linux-Z500PT-Kit Semp .2}

Start Copying Files FH ‘f—i-Fi-

Review seftings before copying files

Setup has enough information to stant copying the program files. If you want fo
reviews ar change any settings, click Back. If you are safisfied with the settings,
click Mext to begin copying files.

Install Directary:
fusrlocalishare/Z000PT-Kit

[

Seftup Type:
Typical

Kl

1 [l 3

IrstallJammer

| =<Back || Mest= | Cancel |

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

The default destination location is /usr/local/share/Z500PT-Kit.
% All path and file statements within this Quick Start manual are
OPTION based on the assumption that you accept the default installation
paths. If you decide to individually choose different paths, you
must consider this for all further file and path statements when
working with this Quick Start.

We strongly recommend accepting the default destination
location.
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¥ Linux-Z500PT-Kn Semp .=

Installing

PHYTEL

Installing Linus-Z500PT-kit
Please wait while Setup installs Linu=-Z500PT-Kit on your computer.
Installing Standard...
L ]
Installdammer
| < Back || Mext= | Cance |

The GCC C/C++ tool chain will be installed to the default directory
/opt/OSELAS.Toolchain-1.99.3/i586-unknown-linux-gnu. The program
ptxdist will be installed to /usr/local/lib/ptxdist-1.99.12/ and the
OSELAS.BSP to your home directory. All other programs and examples
will be installed to the selected destination directory.

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

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

We recommend installing Eclipse even if you already have
installed Eclipse on your system. The version of Eclipse

CAUTION provided on the setup CD-ROM includes additional plug-ins.

e Click Next.
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¥ inuxZ500PT-Kit Setup -5 - x

=—. InstallJammer Wizard Complete

=
|

The Installdammer Wizard has successfully
installed Linus-Z500PT-Kit.  Click Finish to exit
the wizard.

Finish | | Cancel

o Click Finish to exit the setup.

e C(Close the terminal window.

Now you will have to restart the KDE desktop.

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

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

You have successfully installed the software for the Linux-

é Z500PT-Kit. You can now use the programs you need to

SUCCESS develop your own applications for the target on your host

system. The setup program did all necessary configurations.

In the following passage you can find some advanced
configuration information.
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2.4 Advanced Configuration Information

In this part you can find some information on how to change the
configuration steps of the setup program by your own. The setup program
performed all the following configuration steps. The information in this
part is for users who want to use the Z500PT-Kit with a Linux distribution
other than openSUSE. This is also interesting for users who want to see
what configurations the setup program did.

During the setup program, the GCC C/C++ cross compiler was installed in
the directory /opt/OSELAS.Toolchain-1.99.3/i586-unknown-linux-gnu/gcc-
4.3.2-glibc-2.8-binutils-2. 18-kernel-2.6.27-sanitized/bin. To start the cross
compiler directly from every location of the system, the directory of the
cross compiler was added to the SPATH environment variable. You can
manually add the directory of the cross compiler to the SPATH by adding
the following line in the file /etc/profile:

export PATH=/opt/OSELAS.Toolchain-1.99.3/i586-unknown-linux-
gnu/gcc-4.3.2-glibc-2.8-binutils-2.18-kernel-2.6.27-
sanitized/bin:“$PATH”

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

1586-unknown-linux-gnu-gcc -o HelloWorld HelloWorld.c

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

groupmod -A username uucp

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

115200 baud, 1 start bit, 8 data bits, 1 stop bit, no parity, no flow control.
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2.5 Creating a bootable USB flash disk

Before we can connect our host with the target we need to create a bootable

USB flash disk.

In /usr/local/share/Z500PT-Kit/ is a folder named Images. In this folder we
will find the completed image named 4d.img. This image file can be used to

flash a bootable media device.

e First we connect the USB stick with the host and wait until the host

has found the new device.
e Now we open a terminal window.

e Type: su in the terminal window and enter the root password to gain

root access
e Enter: fdisk —I to see all connected devices

E] developer@hnux;iive- - Shell No. 2 - Konsole .5

Session Edit View Bookmarks Settings Help

ws—sichtk0l: /home/developer # fdisk -1

Disk Adev/sda: 17.1 GB, 17179369184 bytes

255 heads, B3 sectorsStrack, 2088 cylinders
Units = cylinders of 16065 * 517 = 3225280 hytes
Disk identifier: 0x000e09cO

Dewvice Boot Start End Blocks Id System
Jdev/sdal 1 = la) 763056 82 Linux swap / Solarls
/dev/sdaZz ik 96 917 BEOZ71S 83 Linux
/dev/sda3 918 2088 9406057+ 83 Linux

Disk /dew/sdh: 2032 MB, 2032140288 hytes

63 heads, b2 sectors/track, 1016 cylinders
Units = cylinders of 3906 * 512 = 19939372 bytes
Disk identifier: 0x617754bd

Device Boot Start End Blocks Id System
/dev/sdbl * il 76 148397 83 Linux
Jdev/sdbZ i 1016 1835820 b W95 FAT3Z

ws—sichtkOl: /home/developer # l

(=] wmishel | ShenNo.z[

!fff‘j 4;> r

e From the output of fdisk -l we will have to determine the partition
name of our USB stick. We can use the size of the USB Stick for
identification. In our example the stick has a capacity of 2032MB

and is therefore addressed by the device name /dev/sdb.
e Type: exit

e Finally we use the tool dd to write the image to the USB Stick.

In our example we assume that the device is /dev/sdb .

Make sure that the right device is chosen to write to, because

otherwise the host system will get damaged!
CAUTION
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Type:
sudo dd if=/usr/local/share/Z500PT-Kit/Images/hd.img of=/dev/sdb

The write process can take quite some time, depending on the usb access
speed of the host system.

T deveioper @linux)i 0viivar - Shell - Konsole o)

Session  Edit  View  Bookmarks  Settings  Help

developerBlinux—jl0v: /var> =1
developerBlinux—J10v: vars

developer@linux-jl0v:  war>» sudo dd 1f=susr/locals/share/Z900FT-Kit/Images/hd.img
of=/dev/sdb

root's password:

306976+0 records in

306976+0 records out

157171712 bytes (157 MB) copied, 316.384 =, 497 kB/s

developer@Blinux—Jj1l0v: var>

;cp41! %dl[ i8] shell No. 2 | A=l

é You have successfully created a bootable USB flash disk!
SUCCESS

2.6 Connecting the Host with the Target

In this section you will learn how to connect your host PC with the target.
The connection will be done using a cross-over Ethernet cable and a serial
one-to-one cable. You will start Linux via the copied image on the USB
flash disk (chapter 2.5), and you will be able to login with the serial
communication program Microcom as well as via a Telnet session using a
peer-to-peer network connection.

e Connect the USB flash disk with the USB port on the target and the
Keyboard.

e Optional you can connect the monitor/display on the DVI-port.

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

e Also connect the COM-Cable with the UART1 port and your PC
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Q Ensure to use the one-to-one serial cable included in this
Rapid Development Kit.

CAUTION

e Click the Microcom icon on your desktop.

If Microcom ends with an Exitcode be sure that the serial
interface is not used by another application. If the problem

RESOLVE still exists then check the folder /var/lock/ for a file named
LCK...t1tyS0 and remove it.

e Connect the AC adapter with the power supply connector X37 (5V)
on your board.

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

should be ground.
CAUTION
e After connecting the board with the power supply, the target starts
booting and after a few seconds Microcom shows the output from the
COM—Port.

During boot up, the BIOS boot up output can only be seen on
a, via DVI connected, monitor. Boot loader and Kernel are by
default set to output via COM—Port.

TIP

e Click enter and type root to login.
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— —
g Microcom - Konsole

lighttpd: starting |
lighttpd: done

Jusr/shindpure-ftpd

pure—ftpd: starting pure-ftpd: Ausrshbindpure-fitpd

Jusr/sbindpure-uploadscript

pure—ftpd: starting upload helper dasmon. ..

loading modules

OSELAS(R)-phyCORE-12-1 (PTXdist-1.99.12/2009-07-07T03:24:22+0200)

el000e: eth0 MNIC Link is Up 100 Mbps Full Duplex, Flow Control: Mone
0000:01:00.0: ethd: 105100 speed: disabling T30

#okk  PHYTEC BSP PDO9.1.0 based on OSELAS(R) ek
phyCORE login: root rﬁ
running Afetc/profile.local =
root@phyCORE: ™ | =

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

Troubleshooting:

If you don’t see any output in the Microcom window there
RESOL \VVE are two possibilities to troubleshoot. First check the serial
connection between the target and your host.

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

e The first potential problem could be missing read and
write access to the serial interface:

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

In the line of you user name should be the group uucp.
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e [f the group is missing, select your user name and click the
Edit button.

e Select the tab Details.

e In Groups, check the group uucp.

o Click Accept.

e Click Finish and close YaST.

e You need to log out and log in again for the new group

membership to take effect.

Another potential problem could be the BIOS boot priority.

You need a monitor that you connect with the DVI-
port, to see the BIOS output.

While the device is booting press <DEL> to enter
BIOS.

BIOS will open and after that select System Setup
Utility.

Now step to the register Boot and change the Boot
Device Prioritization (BBS). So that the USB hard

drive will checked first for an image. ( a device can
only be selected once )

Save changes and exit BIOS. To do that step to register
Exit and choose Save Settings and Restart.
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Now you can test the network connection to the target.

Telnet for
Target

o Click the Telnet for Target icon on your desktop.

A new window with a connection to the target opens.

) telnet-Konsole £

Session Edit View Bookmarks Seftings Help

Trying 192.168.3.11... |-
Connected to 192.168.3.11.
Escape character is '™]'.

|§| e te|net

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

e (lose the window.

@ Troubleshooting:
If you don’t see the user login, check the connection between

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

the network card you have configured with the IP address
192.168.3.10.
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If you do not see the login, you may not have set up the right
IP address of your host. You can check the settings of your
network card by opening YaST. In the YaST Control Center
you can select Network Settings in Network Devices. There
should be the following configuration:

AMD PCnet - Fast 79C971

* Device Name: eth-id-00:0c:29:1f:35:52
* |P address: 192.168.3.10, subnet mask 255.255.255.0
+ Started automatically at boot

Add Edit Delete

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

You can also check the IP address of yor target.

e Open a Terminal and connect the COM-Port of your
host with the target. Open Microcom and boot the
Z500PT.

e After you have logged in type:
ifconfig

and compare the shown ethO address with the following
IP 192.168.3.11 Subnet 255.255.255.0

If you have differing addresses you should change it with
following command:

e ifconfig eth0 192.168.3.11 netmask 255.255.255.0

Try the new changes and when it works edit the
/etc/network/interfaces — file, in order to assure that during
booting the right address is automatically set.
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E Microcom - Konsole L)

# Setcnetworksinterfaces
H

auto lo etho

# loopbhack interface
iface lo inet loophack

# ethernet

A

fetocsnetwork/interfaces 1514 7i

You have successfully set up all configurations to access your
phyCORE-Z500PT from your host.

SUCCESS

2.7 Copying an Example to the Target

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

command line.
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Copying a Program to the Target

e First click the Z500PT-Kit icon on your KDE desktop.

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

ﬁ HelloWorld - Kongueror _-__
-]

Location Edit “Wiew Go Bookmarks Tools Seftings Window Help

QOOO 0V = A4 @ME=
B Location: |3 /usrlocalishare/z500PT-KitHelloworld |+ |1/ [#. | v
Debug SEIENERER  HelloWorld.c

@/ Helloworld (7.9 KB) Executable File

e Enter the directory HelloWorld.

FTP

FTP for

Target

e Click the FTP for Target icon on your desktop.

A window with an FTP session to the target opens. Now you have two
windows opened, one for the target and one for the host. You can use
these two windows to copy files per “drag and drop” from the host to
the target (and vice versa).
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B Pl 12T e Kenquerer FOE W Heieiedd

Location Edit View Go Bookmarks Tools Settings Window Hel

L0000 A& EHdm= QOeo 0

B Location: | @ fipeiroatf 92,168,311 /Mhome +| v, ~§ B Location: E-_‘I..ﬂmjucdh’bhurefzsoc
e (| — i a vencrm |
2 B 2O =
phycore-gst startup Debug EEER  Helloword.c
axampes. .
W Helloworld (7.9 KE) Unknown W Helloworld (7.9 KB) Executable File

o Select the window that lists HelloWorld program on your hard disk.
o Click the HelloWorld program and hold the left mouse button pressed.

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

e Choose Copy here in the appearing context menu.

e (Close the two windows.

Using Telnet to Execute a Program on the Target

-

Telnet for

Session Edit Wiew Bookmarks Seftings Help

Trying 192.168.3.11... |=]
Connected to 192.158.3.11.
Escape character is '"]1'.

running Jetc/profile.local

rootEphyCORE:™ ./ HelloWorld

Welcome to the World of the phyCORE-ZS00FT!
rootBphyCORE: ™~ B

E‘E_! = te|net %o
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e Enter root as login and press Enter.

e Enter ./HelloWorld and press Enter.

The program starts and you should see the following output:

Welcome to the World of the phyCORE-Z500PT!

Using SSH to Execute a Program on the Target

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

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

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

the target via SSH from the command line for one time. This is necessary to
add the RSA public key of the target to the list of known hosts.

TP

There are several authentication methods when using SSH.
The method used on the phyCORE-Z500PT is the hosts.equiv
method combined with RSA-based host authentication.

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

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

# Ffile: /etc/hosts.equiv
#
# Allow access from everywhere.

#
+ +

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

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

This authentication method closes security holes due to IP
spoofing, DNS spoofing, and routing spoofing. But note that
/etc/hosts.equiv 1s, in general, inherently insecure and should
be disabled if security is a concern.

CAUTION

S5H for
Target

o Click the SSH for Target icon on the desktop.

A new window opens.

— —---
[ ssh-Konsole £

Session Edit View Bookmarks Seftings Help

The authenticity of host '182.168.3.11 (192.168.3.11)' can't be established. -
RSA key fingerprint is 23:05:70:ch:4f:25:5a:de:03:13:7b:eh:8F:41:69:97.

Are you sure you want to contlnue connecting (yes/nol? yes

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

=)
Eall

i ss5h

In this window you can see that the authenticity of the phyCORE-
Z500PT can’t be established. This is normal if you want to create an
SSH connection for the first time.
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e Enter yes and press Enter to continue. The RSA public key of the target
will be permanently added to the list of the known hosts.

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

RESOLVE prompt, open a terminal window and enter the following

command:

e rm ~/.ssh/known_hosts

Try to log in again by entering:

e ssh root@192.168.3.11

o Enter yes to add the target to the list of known hosts.

Now you should see the target’s prompt.

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

CAUTION may not work.

Now you are logged in, you can execute programs on the target.

e Type ./HelloWorld to start the program you had copied to the
phyCORE-Z500PT before.

The program starts and you should see the following output:
Welcome to the World of the phy CORE-Z500PT!
e C(Close the SSH window.

e You have successfully copied and executed an example

application on the target.
S5LIGCESS PP &
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2.8 Advanced Information

Copying a Program to the Target with the Command Line
e Open a new terminal window.
e Change to /usr/local/share/Z500PT-Kit/HelloWorld:
cd /usr/local/share/Z500PT-Kit/HelloWorld
e Copy the application to the target by typing:
ftp -u ftp://root:root@192.168.3.11/ Helloworld

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

Executing a Program on the Target

e Open a Telnet session to the target:
telnet 192.168.3.11

e Type root and press Enter.

e Type ./HelloWorld to start the application.

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

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

TIME

In this chapter you will pass some continuative topics. First you will
configure and compile your own kernel and root filesystem. With the
configuration tools you can add additional features, or disable them if they
are not needed. After the kernel and root filesystem configuration you will
learn how to create your own image with the newly created changes.

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

At the end of this chapter you will execute the program as an external
application out of Eclipse. Additionally, you will add your application to
the startup configuration of the target so it is automatically started when
the phyCORE-Z500PT boots.

3.1 Configuring and Compiling the Image

In this part you will learn how to configure and build a new Linux kernel
and a root filesystem. First you will configure the kernel and the root
filesystem with the help of PTXdist, a tool to build the Board Support
Package and to create your own Image. After the configuration you will
create your own image that you can write to the bootable USB flash disk.

The kernel used by PHYTEC is based a standard kernel available from
www.kernel.org. Additionally, the kernel archive in your setup installation
directory already includes all necessary patches for the phyCORE-Z500PT.
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As the first step, open a new terminal.

e C(lick the terminal icon on your desktop.

e During the Linux-Z500PT-Kit-Setup a folder was created within
your home directory in which you can find the OSELAS.BSP.
Change to the directory:

cd ~/OSELAS.BSP*

First we configure the kernel. In our example we show how to add
MMC/SD/SDIO card support.

e Type:
ptxdist kernelconfig

At first start PTXdist is checking dependencies. This may take some
seconds.

@ developer@linux-j10¥:....Fhytec-phyCORE-11 - Shell No. \ sk x

Session Edit Wiew Bookmarks Settings Help

.config - Linux Kerr ion -

Linux Kernel Configuration
Arrow keys navigate the menu. <Enter’> selects submenus --->. Highlighted letters are
hotkeys. FPressing <Y> includes, <H> excludes, <{M> modularizes features. Press <Esc><Esc>
to exit, <7 for Help, </» for Search. Legend: [*] bullt-in [ 1 excluded <M> module
< > module capable

[ 1 64-bit kernel
General setup -——-2
[*] Enable loadable module support ——-3
—*— Enable the block layer -——-3>
Frocessor type and features --->
Fower management and ACRI options —--—-3
Bus options (PCI etc.) --——>
Executable file formats / Emulations -——-»>
ing port
Device Driwvers >
Firmware Drivers --->
File systems -——-32
Kernel hacking --->
Security options ---»
Cryptographic AFI ——->
Virtualization ---=>
Library routines --——3

Load an Alternate Configuration File
Save an Alternate Configuration File

< Exigd $iHelp >

ar

== | = shelino. 2 | aishell | A

e Select Device Drivers
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& developer @linux10v:..- Phytec phyCORE-1T - Shell - Konsole -

Session Edit View Bookmarks Settings Help

Device Drivers

Arrow keys navigate the menu. <Enter> selects submenus ——-=>.
Highlighted letters are hotkeys. Pressing <Y> includes, <M» excludes,
Help, </>
S

<M> modularizes features. FPress <Escl><Esc> to exit, <7> for
for Search. Legend: [*] built-in [ ] excluded <M> module

Sonics Silicon Backplane ---»>
Multifunction device drivers -—-->

Yoltage and Current Regulator Support -—-—->
Multimedia devices ——-—2

Graphics support -——->

Sound card support —--=2

HID Devices -——-=2

LSB support -—-——3>

Ultra Wid

LED Support -———3>

Fococessibility support ——=2

EDAC - error detection and reporting (EXPERIMENTAL)
Real Time Clock —--->

[MA Engine support --->

Auxiliary Display support -—---2

lserspace I/0 driwvers -——--2

Staging drivers -—--—->

%86 Flatform Specific Device Drivers -—--—->

G B < Help »

@ shell

Do you wish to save your new kernel configuration?
<ESC><ESC> to continue.

<=

| & ShellNo. 2 | s shell

e Now save and exit the PTXdist kernelconfig tool.
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The kernel configuration is finished. We can now configure our root
filesystem. In our example we show how to add the Midnight Commander.

e Type:
ptxdist menuconfig

The configuration of PTXdist starts.

Session Edit View Bookmarks Seftings Help

PTHdist w1.99.12 Configuration

Fowered by PTHdist — http:/ Awkw.pensutronlx.des/softuare/ ptxdistys
Arrow keys nawvigate the menuw. <Enter» selects submenus ———>.
Highlighted letters are hotkeys. Pressing <Y> inclodes, <N> excludes,
<M> modularizes features. FPress <(Escr<Escy to exit, <72 for Help, </ >
for Search. Legend: [#] built-in [ ] excluded <M> module < >

Froject MHame & Yerslon
Froject Specific Config
‘Twdist Base Configuration

Load an Alternate Conflguration File
Sawve an Alternate Conflguration File

e B < Help >

=7 | mshell | ® ShellNo. 2 | (A

e Sclect PTXdist Base Configuration
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Session Edit View Bookmarks Settings Help

PTHdist Base Confizuration
Arrow keus navigate the menu. <Enter» selects submenus —=>.
Highlighted letters are hotkeys. Fressing <Y> includes, <N» excludes,
<M» modularizes features. FPress <Escr<Escr to exit, <7> for Help, <72
for Search. Legend: [#] built-in [ ] excluded <M> module < >

Cross Tools szl
Debug Tools

Foot Filesystem
Core (libc, locales)

shell ¢ le Too
Socripting Languages
Eytecode Engines / Whs
Metworking Tools

e < Help >

(o] | Shell | ShellNo. 2 | A

e Select Shell & Console Tools

e dewldper@linut—jlﬂﬁ...-ytet-pﬁyCDREJ 1- Shell No. 2 - Konsole .o,

Session Edit View Bookmarks Settings Help
. 99 .12 Configuration |

shell & Console Tools
Arrow keys navigate the menu. <Enter» selects submenus ——=>.
Highlighted letters are hotkeus. Fressing <Y» includes, <N»> excludes,
<M>» modularizes features. Fress <Escr<{Escr to exit, <7> for Help, </
for Search. Legend: [*] built-in [ ] excluded <M> module < 3

1Zc—tools
initng
kexec—tools
less
lsof
lsuio
» midnight commander
memedlt
memstat
minicom e

PRI . B N

oE e < Help >

(o] | m shell | ShellNo. 2 | &5

o Highlight midnight commander and press Y

e Now save and exit the PTXdist Configuration tool.
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The kernel and the root filesystem configuration are now finished. Before
we can create the image we have to build a new root filesystem.

e Type:
ptxdist go
PTXdist automatically determines which packages belong to the project
and starts compiling their targetinstall stages (which put the compiled
binaries into the root filesystem). While doing this, PTXdist determines all
dependencies between the packets and brings them into the correct order.

Even on reasonably fast machines the time to build the root filesystem is
something around 30 minutes up to a few hours.

After we have built a root filesystem, we create an image, which can be
flashed to the target device.

e Type:
ptxdist images
The sources will be compiled and the new image will be built. This will

take a few minutes. The new image will be written to
/OSELAS.BSP*/platform-phyCORE-Z500PT/images/

e C(Close the terminal window.

In this section you learned how to configure and compile a
new image. Now you know how to add or remove features to
SUCCESS and from your kernel.

Writing the Image into the Target’s solid state disk

In this passage you will find a description on how to write the newly
created image into the phyCORE-Z500PT’s solid state disk.

First we make a bootable USB flash disk with our new image. In chapter
2.5 you find an instruction how to do this. The difference between chapter
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2.5 and now is the last command. Now you must select the newly created
hd.img in the if-term. The complete dd command looks like this:

e dd if=~/OSELAS.BSP*/platform-phyCORE-
Z500PT/images/hd.img of=/dev/sdb

m Make sure that the right device (“of=/dev/sdb”) is chosen to

write to, because otherwise the host system will get damaged!
CAUTION

When it is finish we boot the device as explained in chapter 2.6 . After
booting and a successful login it is time to write the image from the USB

stick into the solid state disk.

Again we need the dd tool. Now the if-term is the USB stick and the of-
term is the solid state disk. Write following command in Microcom:

e dd if=/dev/sdb of=/dev/sda

e Reboot the phyCORE-Z500PT

sole £

Card Standalone Boot

Use the ~ and v keys to select which entry is highlighted.
Fress enter to boot the selected 05, 'e' to edit the
commands before booting, or 'c' for a command-line.

e When the GRUB bootloader screen appears press any key and after
that select SSD Card Standalone Boot.
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] Microcom - Konsole )

Booting 'S5D Card Standalone Boot! e

root  (hdd,0)
Filesystem type is extZfs, partition type Ox83

kernel shboots/bzImagze root=sdewvs/sdal rw console=ttys0,115200 rootwalt wvga=0x317
reboot=acpl

[Linux-bzImage, setup=0xZedl, size=0x253bel]

0 3

e The board is booting the image.

e When the kernel has completely booted, you can login

e Then we must edit /boot/grub/menu.lst, for example with vim, to
ensure that previously made changes are permanent and will be used
as default settings on the next reboot. In this file we must change the
variable default to 1 to ensure that the device is booting from the
solid state disk (0 for booting from USB).

|:| Microcom - Konsole

Berial ——unit=0 --speed=115200
terminal -—timeout=Z serial console

color cyan/blue white/blue
USB Standalone Boot

(hd0,0)
/bDD%/bzImage root=sdev/sdbl rw console=ttyS0,115200 rootwait w

S50 Card Standalone Boot
{hd0,0)
Jboots/bzImage root=/devs/sdal rw console=ttyS0,115200 rootwalt v

/boot/grubs/menu. 1st [Modified] 1/15 6%

1
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We recommend to change the menu.lst also on the host,

_ because if you regenerate or flash a image to your target it
TIP will get lost.

A template of this file can be found in

/OSELAS.BSP*/projectroot/boot/grub/menu.lst.phy CORE-
Z500PT

@ Troubleshooting:
If any problem occurs after writing the image into solid state

RESOLVE (isk, you can restore the original image from your setup CD-
ROM. You can find the description in chapter 2.5

In this section you learned how to write the image from the
USB stick to the solid state disk, and finally the target was
SUCCESS started with the new image.

3.2 Opening an Existing Project

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

Copying the HellowWorld Project

Z500PT-Kit

e Click the Z500PT-Kit icon on your KDE desktop.
e Right-click the HelloWorld directory and select Copy.

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

e Enter the workspace directory.

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

Starting Eclipse and Importing the Example Project

-

Eclipse

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

Workspace Launcher ~r_=-5

Select a workspace

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

Workspace: | ome/ptxdist/workspace |v || Browse. ..

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

| oK l | Cancel

e Confirm the Workspace directory with OK.

The Welcome screen will appear.

50 © 2009 PHYTEC Messtechnik GmbH ~ L-738e_1



phyCORE-Z500PT Getting More Involved

£~ Java - Eclipse SDK

File Edit Refactor Navigate Search Project Run Window Help

“ Welcome X

Welcome to Eclipse 3.1

e Sclect File ®» Import from the menu bar.

Select

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

Select an import source:

G, Archive file

L Checkout Projects from CVS

# Existing Projects into Workspace

Lt External Features

== External Plug-ins and Fragments
[ File system

ElPreferences

e, Team Project Set

| <t | Next> || | cancel |

e Select Existing Projects into Workspace.

e Click Next.
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Import Projects —
Select a directory to search for existing Eclipse projects. E,?J
@ Select root directory: | || Browse... |
() Select archive file: | | [

Projects:

| Select All |

| Deselect All |

| Refresh |
| < Back , [ [ | Cancel

e Seclect Browse.
P=Home ‘T_H workspace H Ha[lu‘Wnrld‘ Z| Create Fo_lder‘

AR lieskiop Name - | Modified|
File System

& Add .-.w a

Select root directory of the projects to import

| X Cancel H @QK ‘

e Double-click the HelloWorld directory in your home directory.
e Click OK.
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_

Import Projects

Select a directory to search for existing Eclipse projects.

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

H Browse... I

() Select archive file: [

Projects:

[% Helloworld

Select All
Deselect All |

| Refresh |

| = Back

| | FEinish | [ Cancel

e Select Finish to import the project.

¥ C/C++ - Eclipse SDK

File Edit Refactor MNavigate Search Project Run Window Help

- & & & E G [ 0-Q | &40 ¢ -

et [EIeieRd @ieva

= B | E= outline £ Make Target5| =8

e g BFT
b [Z5HelloWorld

-

An outline is not available.

E_\Prob\ems &2 _Cnnsnlelf’ropemas -4 :=1=> 1= ]
0 errors, 0 warnings, 0 infos

‘Descn’ptiun ‘ Resource ‘ In Folder Location
£ £

e C(Close the Welcome screen.
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The HelloWorld program will be compiled and the HelloWorld
executable is built for the target. Then the HelloWorld file is copied to
the target using FTP. After the file has been copied to the target, the

program is executed on the target using SSH. You should now see the
“Welcome to the World of the phyCORE-Z500PT!” message in the
Console window.

e Select the Console tab.

You will see the following content in the Console window:

Problems IENGIECERSN, Properties @ G|l B-rgr =0

C-Bulld [myHelloworld]
DULLOLINg TIter . /JAgelloworia.c (<}
Invoking: GCC C Compiler W
gcc -00 -g3 -Wall -c -fmessage-length=0 -oHelloWorld.o ../HelloWorld.c

Finished building: ../HelloWorld.c

Building target: HelloWorld
Invoking: GCC C Linker

gcc -0 HelloWorld ./HelloWorld.o
Finished building target: HelloWorld

Build complete for project HellowWorld

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

check Project ™ Build automatically from the menu bar.
CAUTION

You have successfully passed the first steps with the Eclipse
IDE. You are now able to import existing projects into the
Eclipse Workspace. You can compile an existing project and

SUCCESS

execute the program on the target.

3.3 Creating a New Project

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

e Open Eclipse if it isn’t already opened.

e Select File » New » Project from the menu bar.
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A new dialog opens.

" New Project

Select a wizard — >

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

Wizards:

12 Java Project
s Java Project from Existing Ant Buildfile
132 Plug-in Project

= BC

@& Managed Make C Project

[c|Standard Make C Project

 S—— )

P =C+4

® [

] Next = ‘ | ? [ Cancel

" New Project =2

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

Project name: |myHeIIOWorId |

rProject contents

[%| Use default

| I

l < Back l Next = H Finish H Cancel l

e Enter the project name myHelloWorld and click Next.
e Click Next.
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New Project ;3

Additional Project Settings

Define the inter-project dependencies, if any.

I=Projects| CjC++ Indexer

[~

Referenced C/C++ Projects

[ =5 HelloWorld

< Back

Finish I [ Cancel

e Click Finish.

e Open Associated Perspective? =

9.

[ ] Remember my decision

open this perspective now?

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

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

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

56
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£ C/C++ - Eclipse SDK =)

File Edit Refactor Mavigate Search Project Run Window Help

[ B I e S S A

=1 | IR CIC++ & Java

[ C/C++ Projects 3% . ™1 Sa)

=57

el BSFST
b =EHelloworld

+ £ myHelloworld

o= Outline 5N =g

An outline is not available.

B Problems % Ccnsolei Propemes‘

0 errors, 0 warnings, 0 infos

‘ Description | Resource | In Folder

Location

v [==Helloworld
b <»Binaries
b =includes
b = Debug

+ I HelloWorld.c |
New L4

B =ZmyHelloworld

Open
Open With »

¥ Delete

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

worked with previously.
e Seclect Copy.
o Select the myHelloWorld project.

e Right-click and select Paste.

© 2009 PHYTEC Messtechnik GmbH  L-738e 1

57



phyCORE-Z500PT

Quick Start Instructions

S

Helletharbd.s - Eulipse ST

Elle Edit Refactor Mavigate Segrch Project Bun Window Help

E e B @ (B0 Q| ™ g TCIC+
B CiC++ Projects ¥ Mavigator = 0| & Hellowerde ¥ =0 & ouline et
& = w#include <stdio.h> W oW -
= 15 Helloworld int main{veid) o stdoh
v © Binaries { ® main
M nchides printf("Welcome to the World of the phyCORE-Z500PT!\n"});
» = ncudes return 0;
+ & Debug 1
v L HelloWorld c
v T HelloWorld - [xB6ls]
- i myHelloWarlkd
+ @ Binaries
v = Dabug
B Helloworld o
Problems i i Propermes “« 8- =

(C-Bulld [ryHelowWe
|BULTOLNg TIUET | . /HETLONDT (O.T

Invoking: GCC C Compiler

lgce -08 -g3 -Wall -¢ -fmessage-length=0 -oHelloWorld.o
[Finished building: ../HelloWorld.c

;F!-.uldnr.; target : myHelloworld
Invoking: GCC C Linker

lgce -omyHelloWorld . /HelloWorld.o
Finished building target: myHelloWorld

|
[Buila complete for project myHelloworld

.. /HelloWorld.c

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

If Build Automatically from the Project menu is selected, the HelloWorld
application will now be compiled and created with the standard GCC

C/C++ compiler suitable for your host machine. You will find the

executable file, which can only be run on your host system, in the

workspace/myHelloWorld/Debug directory.

To compile your project for the phyCORE-Z500PT instead, you will have

to use the GNU C/C++ cross compiler.

o Right-click the myHelloWorld project and choose Properties.

The Properties dialog appears.

58
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& Properties for HelloWorld 5|

oefitertext - | CIC++ Build
Info Active configuration
Silders Project Type: | [-]
C/C++ Build ) )
C/C++ Document Configuration: |Debug | - \|Manage...|

C/C++ File Types, Configuration Settings

CIC++ Indlexer Tool Seftings | Bulld Settings | Build Steps | Errar Parsers | Binary Parser | Environment | Macros |

$% GCC C Compller Command: Ii5867unknownr\inux—gnurgcc ]

2 Preprocessor All options: |-00 -g3 -wall -c -fmessage-length=0 @

Project Reference

& symbols
¢ Directories

(& Optimization

# Debugging

 Warnings

 Miscellaneous
~ & GCC C Linker

& General

& Libraries

# Miscellaneous

& Shared Library Settings
~ & GCC Assembler

# General

Gl - i |Restore Defaults H Apply |

H' OK H Cancel |

e Select C/C++ Build.
e Select GCC C Compiler.

¢ Enter i586-unknown-linux-gnu-gcc into the Command input field.
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&= Properties for HelloWorld -

befitertext - | ciC++ Build
nfo Active configuration
Builders Project Type: | [-]
— L
Configuration: | Debug |- ||Manage..‘|

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

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

BrojectReferenct gl ™ ® GCC C Compiler Command: |i586-unknown-linwx-gnu-gee |

& Preprocessor

All options:

& Symbols
(& Directories
& Optimization

= Debugging
& wWamings

& Miscellaneous

$ GCC C Linker
(& General
& Libraries
& Miscellaneous
2 Shared Library Settings
~ & GCC Assembler
& General

\Restore Defaults || Apply |

H- oK ]| Cancel |

e Select GCC C Linker.

e Enter i586-unknown-linux-gnu-gcc into the Command input field.
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= Propertics for HelloWorld &

be filter text | - |
Info
Builders
C/C++ Document
CIC++ File Types
C/C++ Indexer
Froject Reference

CiC++ Build

Active configuration

Project Type: |

Configuration: | Debug

| - ||Manage‘..|

Configuration Settings

Tool Settings | Build Settings | Build Steps | Error Farsers | Binary Parser ‘ Environment | Macros ‘

- ® GCC C Compller
 Preprocessor
& Symbols
2 Directories
2 Optimization
@ Debugging
@ Warnings
(# Miscellaneous
~ B GCC C Linker
& General
@ Libraries
2 Miscellaneous
(# Shared Library Settings

§ GCC Assembler

# General

Command; |i586-unknown-|iﬂux-gnu-gcc-as

All options:

\Restore Defaults | |

Apply |

o

Cancel |

e Select GCC Assembler.

e In the Command input field, change the default as to 1586-unknown-

linux-gnu-as.

o Click Apply.
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& Properties for myHelloWorld {-—J‘*

|.ype filter text T| C/C++ Build Qv v

Info

-Active configuration

Huilders Project Type: | [' |

o =
Configuration: |Debug |;| | Manage... |

C/C++ Documentatic

C/C++ File Types -Configuration Settings

C/C++ Indexer ‘| Tool Settings | Build Settings " Build StQPSl Error Parsers | Binary Parser | Environment | 4

Project References

Pre-build step:

Command:

I |

Description:

I |

Post-build step:

Command:

'ftp -u ftp:/froot:" "@192.168.3.11/ /myHelloWorld;ssh root@192.168.3.11 /myHelloWorld |

Description:

I |

|Re5t0re Defaults H Apply |

[=]

| ()

| OK | ‘ Cancel ‘

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

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

Be sure to enter the semicolon between ./myHelloWorld and

ssh.
CAUTION

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

e Select Project ® Clean from the menu bar.

e Confirm with OK.
The project will be rebuilt.

e Select the Console tab.

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

'F.>roblems 2 Console %
C-Build [myHelloworld]
Helloworld.c R
Finished building: ../HelloWorld.c

Properties 53] ._u| ® B-ri- =0

e

Building target: myHelloWorld
Invokingl: GCC C Linker

1586-unknown-Tlinux-gnu-gcc -omyHelloWorld ./HelloWorld.o
Finished building target: myHelloWorld i

make --no-print-directory post-build

ftp -u ftp://root:root@l92.168.3.11/ ./myHelloWorld;ssh root@l9z.168.3.11 ./
myHelloWorld

Welcome to the World of the phyCORE-Z50QFT!

Build complete for project myHelloWorld

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

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

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

e First include the following two additional header files:

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

e Then add the function write tty(), which writes n bytes to the first serial
interface (which, on the phyCORE-Z500PT, is connected to the system
console /dev/console):

void write_tty(char *buffer, int count)
{

int out;

out = open(*/dev/console™, O _RDWR);
write(out, buffer, count);
close(out);

}

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

char buf[] = { "Welcome to the World of the
phyCORE-Z500PT! (serial)\n" };
write_tty(buf, sizeof(buf) - 1);

In the next screenshot you can see the complete program.
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B Helloworld. i
| #include <stdio.h>
#include <fcntl.h>
#include <stdio.h>

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

{
int out; /¥ variable for file describtor */
out = open("/dev/console", O_RDWR); /* open interface f
o write(out, buffer, count); P il ytes ey
close(out); /* close the serial interface s
}
“int main(vpid)
char buf[] /* putput variable o7
= { "Welcome to the World of the phyCORE-ZS50GPT! (serial)\n" };

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

printf{"Welcome tc the World of the phyCORE-Z500PT!\n"});

/* write to stdout it

return Q;

}

e Save your program after changing the code.

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

executed.

Problems MERelEEl RS

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

. Properties

Building target: myHelloWorld

Invoking: GCC C Linker

1586-unknown-linux-gnu-gcc -omyHelloWorld ./HelloWorld.o
Finished building target: myHelloWorld

make --no-print-directory post-build

& uhi ot @-r

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

myHelloWorld
Welcome to the World of the phyCORE-Z500FT!

Build complete for project myHelloWorld

Executing the Program on the Target using Microcom

e Click the Microcom icon on the desktop.
e Ifyou are not logged in, enter root and press Enter.

o Type ./myHelloWorld to start the application.

2 =
4~ =0
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e You will see the following output:

Welcome to the World of the phyCORE-Z500PT! (serial)
Welcome to the World of the phy CORE-Z500PT!

e (lose Microcom.

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

- The first line is a direct output on the serial interface. You can’t
_..a' :

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

TIp a TCP/IP connection to the target. With Microcom, however,

you have direct access to serial interface, so you can also see the
line that it written to the serial console.

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

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

3.5 Starting a Program out of Eclipse on the Target

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

Create, and run

Ready to launch

Configurations:

# Ant Build

@, Program

Close |

Select New.

& External Tools =

Run a program

Select Program.

Create, manage, and run configurations

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

=

| ¥. myHelloWorld Target

New | Delete |

Configurations: Name [myHeHchnd Target
& Ant Build
< G, Program

E|Ma1n| 'Refresh | BgEnvironment | = Common

Location:
[,tusrfb\n,tssh |
[Browse Workspace.. HBrcwsg File System...“ Variables... |
‘Working Directory:
Browse Workspace J [Bruwse File System ” Variables |

Arguments:

|ruut@192,158 311 /myHelloWorld

3

[4]2]

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

Variables...
I

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

e Select Apply.

Problems | E Console 2 Properties % % BH | o B~ 35~ =08
<terminated> myHelloworld Target [Program] /usr/bin/ssh
Welcome to the World of the phyCORE-Z500PT!

Select Run.

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

3.6 Automatically Starting the Program when Booting the
Target

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

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

m These are executed directly or indirectly by /sbin/init, the

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

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

FTP

FTP for
Target

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

g fip:/iroot(@192.168.3.11/etc/init.d - Konqueror --_.

Location Edit View Go Bookmarks Tools Seffings Window Help
QOO0 00w aaBEE=
B Location: | @i fip:#root@192168.3.11/etcrinitd | +| 4| @, -
o I
@ .'/ ~ | L d '_.a' .'./
acpid alsa-utils banner dbus lighttpd
) [e— [e— [e— [e— (—
F | T
M [ P / | [ 7 .J,.-'J __/
@ modules netwarking openssh pureftpd rcs
5 ‘ | | ‘ | ‘ |
= 7 ; 7
(=] - L % L
e startu syslogd telnetd udev
3
o
| | @14 Items - 14 Files (12.8 KB Total) - No Folders

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

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

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

Enter text filename:

|myHeIIOW0rId |

B e |[v o6 ] [% ool |

e Enter myHelloWorld.

e Click OK.

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

The text editor KWrite starts with an empty document.

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

e Select File » Save.

e C(lose the KWrite window.

e (lose the FTP window.

-

Telnet for
Target

e Click the Telnet for Target icon on your desktop.

e Enter root and press Enter to login.
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e The startup script we have just created with KWrite must be made
executable in order to run it later:

chmod a+x /etc/init.d/myHelloWorld
e Change to the directory /etc/rc.d. Type the following command:
cd /etc/rc.d

Session Edit View Bookmarks Settings Help

root@BphyCORE: /eto/rc.d 1s -1 =]

1P 1 root root 14 Jun 5 06:52 =

IR INES NP ST 1 root root 17 Jun 5 06:52 -
Lrwxruxrms 1 root root 15 Jun 9 06:52 -
L= 1 root root 14 Jun 5 06:52 2
1P 1 root root 17 Jun 5 06:52 &)

L rwsruscrg 1 root root 17 Jun 5 06:52 -5
Lrwxrusrn 1 root root 20 Jun 9 06:52 A
L =rn 1 root root 20 Jun 5 06:52 =2
1P 1 root root 18 Jun 5 06:52 =i
Lrxcruxrnx 1 root root 18 Jun 5 0B:52 =>
L= 1 root root 17 Jun 5 06:52 =
Lrsr s 1 root root 16 Jun 5 06:52 )

R INES NP ol 1 root root 17 Jun 5 06:52 o

root@phyCORE: /etcs/re.d i

:] & teinet |

e Enter Is -1 to list the directory contents.

You can see the different links to the scripts in the directory /etc/init.d.
The scripts are started in alphabetic order: The script udev is the first
script started because the link starts with S00..., whereas S99startup
will be started last.

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

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

In -s /etc/init.d/myHelloWorld /etc/rc.d/S99myHelloWorld
e Type Is -l again to check the newly created link.
e C(Close the window.
e Open Microcom.

e Push the RESET button on the target to restart your system.
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IS =
@ Microcom - Konsole .2}

starting network lnterfaces... [a]
lighttpd: starting

lighttpd: done

Jusr/sbindpure-fitpd

pure—ftpd: starting pure—ftpd: Susrsshbindpure-ftpd

Jusrsshbinspure-uploadscript

pure—ftpd: starting upload helper daemon. ..

loading modules

OSELAS(R)-phyCORE-12-1 (PTXdist-1.99.12/2009-07-07T03:24:2Z2+0200)

£1000e: eth0 NIC Link is Up 100 Mbps Full Duplex Flow Control: Mone
:OO 0:

##%  PHYTEC BSF PD09.1.0 based on OSELAS(R) kX

starting pid 10 =
phyCORE login: | -

The program myHelloWorld now starts automatically on startup.
Because its link in /etc/rc.d starts with S99..., you should see
myHelloWorld’s output near the output of the two other scripts that
start with $99... (which print all sorts of version information).

e C(Close Microcom.

Now you can add your own programs to the root file system and start these
programs automatically when your phyCORE-Z500PT boots.

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

SUCCESS
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Chapter 4 Debugging an Example

Project 20 min

TIME

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

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

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

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

4.1 Starting the GDB Server on the Target

In this passage you will learn how to start the GDB server on the target.
The GDB server will be used to start and control the myHelloWorld
program.
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To debug a program with GDB, the program needs extended debugging
symbols. With the default Eclipse settings, these debugging symbols have

already been added when building the program.

-

Komport

e Open Microcom.
e Reboot the phyCORE-Z500PT
e Type root and press Enter.
e Start the GDB server:
gdbserver 192.168.3.11:10000 myHelloworld

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

4.2 Configuring and Starting the Debugger in Eclipse

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

o Start Eclipse if the application is not started yet.
o Select myHelloWorld in the Navigator window.
e Select Run » Debug from the menu bar.

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

74 © 2009 PHYTEC Messtechnik GmbH ~ L-738e_1



phyCORE-Z500PT Debugging an Example Project

Create, manage, and run configurations

@ [Debugger]: No debugger available

Configurations: Name: |myHeIIOWorId |

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

= [C]C/C++ Local Application

& myHelloworld

[€]C/C++ Postmortem debugge

Main| N=Argument5| ﬁEnvironment| E?@&Debuggerl '@Source| Iflgommon|

Project:

& Eclipse Application

] Java Applet
[T )ava Application

lmyHeIIoWorId ” Browse... |

C/C++ Application:

[DebugfmyHeIIoWorId ||Search Project...” Browse... |

Ju JUnit

Unit Plug-in Test
3o ) e [%] Connect process input & output to a terminal.
[Z Remote Java Application

7 SWT Application

[l ] &g

| New | | Delete | :

Close

e Select C/C++ Local Application.
e C(Click New.
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£~ Program Selection it

Choose a program to run:

Einaries;

¥ myHelloworld

Qualifier;

#  x86le - /myHelloWorld/Debug/myHelloWarld

Ok

| Cancel

Select the Search Project button.

Click OK .

76
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Create, manage, and run configurations

Configurations: Name: |myHelloworld |

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

7 [EIG/E & Lol Jpphisiion | E|Main| M=Argument5| ﬁEnvironment” %‘;’»Debuggerl E;Source Iflgommon|

@ myHelloworld

[€]C/C++ Postmortem debugger

Debugger: |k5DB Server I T |

& Eclipse Application
] Java Applet
[T )ava Application

Ju JUnit | Main| Shared Libraries

i JUnit Plug-in Test

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

rDebugger Options

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

Connection: |Seria| |T|

Device: |fde\r{tty50 |

Speed: |115200 |T|

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

| Debug | I Close ‘

e Seclect the Debugger tab.

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

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

e Click on File System.

e Navigate to the directory /opt/OSELAS.Toolchain-1.99.3/i586-unknown-
linux-gnu/gcc-4.3.2-glibc-2.8-binutils-2. 18-kernel-2.6.27-sanitized/bin.

e Select the file i586-unknown-linux-gnu-gdb.
e Click OK.
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Create, manage, and run configurations

Configurations: Name; | myHelloworld |
[E] C/C++ Attach to Local Ap)

~ [E] C/C++ Local Application ‘| B Main
@ myHelloWorld

[&] C/C++ Postmortern debug

= Arguments |E Environment| %= Debugger | & Source | ’

Debugger: | GDB Server -]

@ Eclipse Application

¥l Stop at main() on startup | Advanced... |
El Java Applet

Debugger Options
I Java Application : 99 P
Ju JUnit Main | Shared Libraries |
Ji Junit Plug-in Test GDB debugger |zdfbin£i586-unknown-|inux-gnu-gdb|| Browse... |
&, Remote Java Application ) s
GDB command file: | | Browse.. |

1 SWT Application

Connection: |TCP - |

Host name or IP address: |192.1 68.3.11 |
Port number: [10000 |

(4] i | [r]

MNew || Delete | || |

H Debug “ Close |

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

e Enter 192.168.3.11 (the target’s IP address) in the Host name input
field. The host’s GDB will connect to this IP address to communicate
with the target’s GDB server.

o Click Apply.
e Click Debug.

A new dialog appears.
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& confirm Perspective Switch {‘—3‘

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

e Select Yes to switch to the Debug perspective.

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

target.

[~ Debug - HelloWorld.c - Eclipse SDK. ;

File Edit Refactor Navigate Search Project Run Window Help
| - |- 0 | @ @ 9 b il o r [$oeoug|
= EV

paels % ~ |

% Debug " . Ok | 2 it T = O|w-variables 32 _Breakpmnt5§Modu\es'Reg\sterslswgna\s\

~ [ElmyHelloworld [C/C++ Local Application]

~ & GDB Server (6/25/09 5:08 PM) (Suspended) B (2 buf
~ o® Thread [1] {Suspended)

=1 main() at../HelloWwarld.c:18
i Debugger Process (6/25/09 5:08 PM) ‘
1 /nomefdeveloperiwarkspace/myHelloworld/Debug/myHelloWorld (6/25/09 5:08 PM

4] i 3 €3 D

& Hellowerld.c x I EETT R ]
@ write(out, buffer, count); [* write n bytes k. [+l 2 stdioh
& close(out); /¥ close the serial interface . N
| fentlh
4 stdioh
J{.I’It main(void) 5 wite 1y
char buf[] /* output variable el m @ main
# = { "Welcome to the World of the phyCORE-Z500PT! (serial)\n" };
write tty(buf, sizeof(buf) - 1); /* write buffer to tty */
printf("wWelcome to the World of the phyCORE-Z5EOPT!INN");
/* write to stdout oy
return 9;
A i D |
|G Bt B-r9-=0

> - i
B Console 2 \_Tasks§Memcry‘
myHelloworld [C/C++ Local Application] fhome/developerworkspace/myHelloworld/Debug/myHelloWorld (6/25/09 5:08 PM)

(]
| ‘ ‘ Writable ‘ Smart Insert ‘ 1B |

You have configured your project for remote debugging. You have started
the GNU debugger in Eclipse and connected the host’s GDB with the
target’s GDB server. You can now start to debug the project.
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4.3 Setting a Breakpoint

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

%5 Debug 332

Toggle Breakpaoint 3=

Bun As

-d)
1

3

I Cebug As k
Team 4

[4 Compare With r
Replace With 4

—

Add Bookmark...
Add Task. .

#| = Show Quick Diff Shift+Ctrl+Q  f the phy
Show Line Numbers

Preferences... phyCORE-

( ‘? return 0;

e Sclect the last line in main().

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

4.4 Stepping and Watching Variable Contents

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

e Expand buf'in the Variables window.
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Variables X Breakpoint5|ModuIes|Registers|5igna|5| =8
£ &R %

-

< (@buf et

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

()=buf[3] = .

)=buf[4] = "%’

(9-bUf[5] = '@
(9-bUf[6] = .
6-bUf[7] = . @
B \0
4] [41+)

e Click on the Step Over i

next line.

button in the Debug window to step to the

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

VElEREETERS Breakpoints | Modules RegistersiSignals|

% o ;13‘

"Welcome to the World of the phyCORE-Z500FT! (serial)in”

[ i [+
e C(Click on the variable buf.
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3

e Then click on the button Step into

[ Helloworld.c 3 =0

[+]

void write_tty(char *buffer, int count)

int out; /* variable for file describtor #/
out = open("/dev/console", O RDWR); /* open interface L)
write (out, buffer, count); /¥ write n bytes *7
close (out); /* close the serial interface #/

int main(void)

char buf[] /¥ output variable */
-~ {0 enter the function write_tty().
The debugger stops in write tty().

You will see the following variable window:

Breakpoints Modules| Registersi Signalsl = |

- \fariables x

¥ buffer = Oxbfcec226
e8! *huffer = "w'

o4 count = 53

= oUt = -1206983072

Oxbfcec226 "Welcome to the World of the phyCORE-Z500FT! (serir

| B | v

e Click on the variable buffer.

4.5

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

Changing Variable Values

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

part you will see the effect of this change.

82
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&3

Breakpoints ‘ Modules ‘ Register5| Signals‘

=8

A= il

b wlbuffer = Oxbed83e47

=¥ count = 52

Gg=out = -1093124428 .

=
O
E =]}

o

52

or *f

*f

f 5 add Global Variables...

H v %

n"Y S nntnot wvariahls 2(31'

Select All
Copy Variables

Disable

Cast To Type...

Find Variable ..

hange Value...

Format

Watch

% Remove All Global Variables

Ctrl+A
Ctrl4+C

Ctrl+F

[ ] T

e Seclect the count variable in the Variables window.

e Right-click on count and select Change Value.

& setVvalue )

Enter a new value for count:

i

KX

oK

Cancel |

.
.

e Go back to Eclipse.

.

e Change to Microcom.

Change the value of count to 7 and click OK.

Open Microcom if the application is not already opened.

Click the Step Over = button two times.
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root@phyCORE:~ gdbserver 132 168 3 10:10000 myHel lowor Id
Frocess myHelloworld created. pid = 434
Listening on port 10000

(]

Quit

Remote debugging from host 182 168 3. 10
e | comel]

You will see the output Welcome in the Microcom window. This means

that due to changing the counter variable’s value, instead of printing the
full “Welcome to the World of the phyCORE-Z500PT” string, only the
first seven characters of the buffer were written to the screen.

4.6 Using the Memory Monitor

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

Memory Monitors ® a9
Add Memory Monitor

=8
S EEN
+ %

Mermory Renderings

e Seclect the Memory tab.
o Click Add Memory Monitor.

Gd=Variables 22 Breakpoints | Modules | Registers | Signals =08

€

Monitor Memory —

v “Hhuffer = Oxbealbeds

Enter address or expression to monitor:
edlcount = 7

0xbeal6e4s| B
-out = 1074304164

[ ox [ concer |

e Enter the address of buffer and click on OK. Remember that the
variable’s address might differ on your system.
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Memory Monitors 5 ) & Memory Renderings Ll
Oxbeal6eds : 0xBEA1GE4S8 <Hex>l

Address |ﬂ—3 ‘4—7 |B—B |E—F |

BEALGE4D (4850000 2850800 57656C63 6F6D6520

BEA1BES0 746F2874 68652057 6F726C64 206F6620

BEA1GEGD 74686520 70796843 4F52452D 50584132

BEALGE7D 37302028 74747953 30290A00 00000000

BEALGEBD B8CGEA1BE 304B0340 84850000 00000000

i

e Change the window size.

= B

1| T = g
(&) %

o Click Add Rendering.

& Add Memory Rendering

Memaory Monitor

lebeSaSeﬂ-S : OxbeBaBedd

Memory Rendering(s)

Add New...

Hex

Signed Integer

Unsigned Integer

ASCI

l oK

| ——

e Select ASCII and click OK.
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-McrncwMonutors__ o F e Memory Renderings . . |
i i e X W d + X
T | «--ccc226 <o [Oibicecazs  OBFCEC226 <ASCI>
Address (6 -3 4 -7 |8-8 |C-F =
BrcEczzo Eranmm el tcon e to
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You can see the contents of the variable buffer at the address
Oxbeda6e48 (or whatever address is used on your system).

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

¢ Helloworld.c 32

}

int main(veid)

=| O

b !

char buf[] /* output variable %/
= { "Welcome to the World of the phyCORE-Z50QPT! (serial)\n" };

write_tty(buf, sizeof(buf) - 1); /¥ write buffer to tty */
printf("Welcome to the World of the phyCORE-Z5Q0PT!\n");

/* write to stdout ¥/
return @;

* i

[l

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

e Click the Resume " button to end the application.

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

content at a memory address.
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Chapter 5 Further Information

In the PTXdist User Manual you can find further information. The manual

is located on your setup CD-ROM in the directory:

PHYTEC/PCM041 phyCORE-Z500PT/Linux-Kit/BSP/OSELAS

The PTXdist User Manual includes information on the following topics:

Installation and Configuration of PTXdist.

Building and using a tool chain.

Create and activate a PTXdist project.

Running the phyCORE-Z500PT from network only.
Running the phyCORE-Z500PT stand-alone.

The phyCORE-Z500PT’s Board Support Package (BSP).
Accessing Peripherals on the phyCORE-Z500PT.
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Chapter 6 Summary

This Quick Start manual provided a general “Rapid Development Kit”
description, as well as software installation advice and an example program
enabling quick out-of-the-box start-up of the phyCORE-Z500PT in
conjunction with the Eclipse IDE and GNU C/C++ software tools.

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

In the Getting More Involved section you got step-by-step instructions on
how to configure and build a new kernel, modify the example application,
create and build new projects, and copy programs to your phyCORE-
Z500PT using Eclipse.

The Debugging part of this Quick Start gave you information on setting up
and using the GNU debugger with the Eclipse IDE. You learned how to set
breakpoints, watching and changing variable contents, and using the
memory monitor.
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Appendix A Updating BIOS on SPI

In this chapter you will learn how to update the BIOS with the help of the
SPIprog — Tool on the SPI. In our example we show how to update to the
delivery status BIOS.

First the phyCORE-Z500PT has to be prepared.

o We take a look on the “BIOS SEL.” Jumper on the base board. This
jumper must be open. Otherwise not the BIOS on the SPI will be

il

-

e Start Microcom.

e Connect the board with the power supply, boot it and enter the root
password.

After you have successfully logged in it is time to copy the SPIprog — Tool
and the BIOS via FTP into the target. In the destination folder of the Linux-
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Z500PT-Setup you find a subfolder named SPIprog in which you find the
delivery status BIOS and the SPIprog — Tool.

Now we open the terminal window and change to the directory:
o cd /usr/local/share/Z500PT-Kit/SPIprog/
e Copy the files via ftp into the target:
ftp -u ftp://root:root@192.168.3.11/ spiprog
ftp -u ftp://root:root@192.168.3.11/ BIOS_Z500PT.bin

e Finally we can start the SPIprog — tool. Switch to Microcom and
type:
Jspiprog ./BIOS_Z500PT.bin

e =
E;| Microcom - Konsole .2}

root@phyCORE :™ . /spiprog ./BIOS.bin
SFIprog for BIODS on Z5xx boards V0.3

Manufacturer I0 = 1F
Dewice ID byte 1 = 45
Device ID byte Z2 = 01

Ext. Device ID
Erasing lower half of dewvice

Frogramming lower half of device

3 e SRR SHC PSR S S SHC SR B SR SRS S S SRS SHE PR o SRS SHC S HH H S SHSHCSHSSR B S K RS K 2K

Werifylng lower half of device
e e R 24 o AR P R R o 4 SRR AR R A A e R K2k i

Dewice programmed....please rebhoot your system ﬁJ
root@phyCORE :~ || hA

e Restart your system with the updated BIOS.

If something goes wrong with your new BIOS, you could find
the old in:

/usr/local/share/Z500PT-Kit/SPIprog/BIOS Z500PT.bin.

We have successfully updated the BIOS on the SPI.
SUCGCESS
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Appendix A

Document: phyCORE-Z500PT with Linux

Quick Start Instructions

Document Number: L-738¢ 1 August 2009

How would you improve this manual?

Did you find any mistakes in this manual? page
Submitted by:
Customer number:
Name:
Company:
Address:
Return to:
PHYTEC Messtechnik GmbH
Robert-Koch-Str. 39
D-55129 Mainz
Fax: +49 (6131) 9221-26
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