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Introduction

1 Introduction

In this QuickStart you can find general informatioformation on the
PHYTEC phyCOREMPC5200B tiny and an overview of the Eclipse
software development tool and GNU GCC C/C++ Cross«&lopment
Toolchain. You can also find instructions on howuo example programs
on the phyCOREMPC5200B tiny, mounted on the PHYTEC phyCORE
Development Board MPC5200B tiny, in conjunctionhwihe Eclipse
development tool.

Please refer to thgghyCORE-MPC5200B tiny Hardware Manu#dr
specific information on such board-level featureguemper configuration
memory mappingndpin layout

1.1 Rapid Development Kit Documentation

This "Rapid Development Kit" includes the followirgectronic
documentation on the enclosed "PHYTEC Linux-PowerPC
Disc":

PHYTEC phyCORE-MPC5200B tiny Hardware Manuahd
Development Board Hardware Manual

MPC5200B tiny controlletser's Manuals and Data Sheets

- this QuickStart Instruction with general "Rapid [@&pment
Kit" description, software installation advice aa example
program enabling quick out-of-the box start-up dfe t
phyCORE- MPC5200B tiny in conjunction with the Eclipse
/ GNU GCC C/C++ software development toolchain
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1.2 Professional Support Packages available

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

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

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

1.3 Overview of this QuickStart Instruction

This QuickStart Instruction gives a general "Rapelelopment
Kit" description, as well as software installatiadvice and an
example program enabling quick out- of-the boxtsatarof the
phyCORE-MPC5200B in conjunction with the Eclipse IDE and
GNU GCC/C++ software tools. It is structured asdwb:

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

2) The “Getting More Involved” section provides step-by-step
instructions on how to configure and build a newnkd
modify the example, create and build new projecis eopy
output files to the phyCOREMPC5200 using Eclipse.

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

In addition to the dedicated data for this Rapid&epment Kit,
the PHYTEC Linux-PowerPC-Disc contains supplemental
information on embedded microcontroller design and
development.

2 © PHYTEC Messtechnik GmbH 2006 L-679e 2



Introduction

1.4 Conventions used in this QuickStart

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

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

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

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

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

This is a warning. It helps you to avoid annoyimgljgems.

You can find useful supplementary information abitet topic.

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

You have successfully passed an important part hoé t
QuickStart.

You can find information to solve problems.
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1.5 System Requirements

Use of this "Rapid Development Kit" requires:
- the PHYTEC phyCORE-MPC5200B tiny,

- the PHYTEC Development Board with the included DB-9
serial cable, AC-to-DC adapter supplying 5V DC/min5
A,
PHYTEC Distribution based on OSELAS from Pengutxoni

an IBM-compatible host-PC (586 or higher)
openSUSE Linux 10.0 OSS (xBénd KDE desktop
recommended free disk space: 2 GB

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

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

http://www.freescale.com/
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1.6 The PHYTEC phyCORE-MPC5200B tiny

The phyCORE-MPC5200B tiny represents an affordade
highly functional Single Board Computer (SBC) saatin the
size

53 x 57 mm. The standard board is populated witfreescale
PowerPC Microcontroller MPC5200Bfeaturing a 32-bit
processor architecture with Double precision FPO6 BIHz
processor speed, Peripheral component interconiec)
controller, ATA controller, BestComm DMA subsysterf,
programmable serial controllers (PSC) configurable the
following functions:

Fast Ethernet controller (FEC), Universal seriab montroller
(USB revision 1.1 host), Two inter-integrated citdaterfaces
(12C), Serial peripheral interface (SPI), Dual CANO A/B
controller (MSCAN), J1850 byte data link control{&DLC)

All applicable LocalPlus data/address lines and liepiple
signals extend to two high-density 100-pin Molex BMin
header connectors (pin width is 0.635 mm./25mitink the
circuit board edges. This enables the phyCORE-MPRGB2iny
to be plugged like a “big chip” into target hardear

The standard memory configurations of the phyCORE-
MPC5200B tiny features 64MByte DDR-SDRAM and 16M8yt
external Flash. The external Flash supports dimtiboard
programming without additional programming voltages
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phyCORE-MPC5200B tiny Technical Highlights

phyCORE dimensions 53 x 57 mm with two high-densi§0-pin
Molex SMT pin header connectors
Processor: Freescale Embedded PowerPC MPC5200B/832&lock

Internal Features of the MPC5200B:

e300 core
760 MIPS at 400 MHz (-40 to +85 °C)
32 k instruction cache, 32 k data cache
Double precision FPU
Instruction and data MMU

SDRAM / DDR SDRAM memory Interface
up to 132 MHz operation
SDRAM and DDR SDRAM support
256 MByte addressing range per CS, two CS available

Flexible multi-function external bus interface
Peripheral component interconnect (PCI) controller
ATA controller

BestComm DMA subsystem
6 programmable serial controllers (PSC), configledbr the following
functions:
Fast Ethernet controller (FEC)
Supports 100Mbps IEEE 802.3 MIl, 10 Mbps IEEE 80I8

Universal serial bus controller (USB)
USB revision 1.1 host

Two inter-integrated circuit interfaces (12C)
Serial peripheral interface (SPI)

Dual CAN 2.0 A/B controller (MSCAN)

J1850 byte data link controller (BDLC)
Test/debug features

JTAG (IEEE 1149.1 test access port)
Common on-chip processor (COP) debug port

6 © PHYTEC Messtechnik GmbH 2006 L-679e_2
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The PHYTEC Development Board, in EURO-card dimemsi(L60 x 100
mm/6.25 x 4 in.), is fully equipped with all mechead and electrical
components necessary for the speedy and secumionsef PHYTEC
phyCORE-MPC5200B tiny Single Board Computer.

Development Board Technical Highlights

reset push button, configurable via jumper forafigt reset signals
one software programmable LED

LEDs for supply voltage monitoring

power supply for regulated input voltage of +5Vsiipplies regulated
+3.3 V for the phyCORE-MPC5200B tiny.

two DB-9 sockets for the RS-232 interface

two DB-9 plugs for two separate CAN interfaces
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1.7 Software Development Toolchains

1.7.1 Eclipse

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

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

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

Primary CDT plug-in is the "framework" CDT plug-in.

CDT Feature Eclipseis the CDT Feature Component.

CDT Core provides Core Model, CDOM, and Core

Components.

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

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

CDT Debug Coreprovides debugging functions.

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

CDT Debug Ml is the application connector for MiI-
compatible debuggers.

8 © PHYTEC Messtechnik GmbH 2006 L-679e_2
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1.7.2 The Gnu Cross Development Toolchain

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

The platform where the actual development takesepis called
the host platform. The platform where the final leqgtion is

tested and run is called target platform. In thisgQStart we are
using a x86-architecture based Linux as host piatféd\s target
platform we are using the arm architecture with RQ3200B
tiny CPU.

Building a program for a CPU architecture differ&oin the one
used on the machine where the compilation is dadse,
accomplished using a cross-compiler toolchain amdsse

compiled libraries. In this QuickStart we are usithgg GNU

C/C++ Cross Development Toolchain.
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2 Getting Started _
35 min

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

2.1 Requirements of the Host Platform

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

When you are installing openSUSE 10.0, you carcs&IBE as

Desktop selectianThe default packages to use openSUSE 10.0

with your host PC will be selected automaticallyisT default
selection will suffice to pass the steps in thisioR8tart
Instruction. The installation of additional packageand
configurations will be described on the followingges.

In the following configuration steps we assumet tha host pc
IS not connected to any other network. The targel f[@ost will
be connected with a cross-over cable via a pepeér-
connection. If your host is part of a company'swoek, we
recommend disconnecting your host from such a nétwo

In this QuickStart Instruction you will have to stlawn the

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

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

10 © PHYTEC Messtechnik GmbH 2006 L-679e_2
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2.2 Configuring the Host Platform

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

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

Setup the Network configuration to use the hoswic your
target.

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

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

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

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

© PHYTEC Messtechnik GmbH 2006 L-679e_2 11
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Open the Control Center (YaST)

Enter your root password and click on (K button.

12 © PHYTEC Messtechnik GmbH 2006 L-679e 2
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OpenSoftware Managemeirt Software

Select FilteiSearch
Typelibxml2-devel and clickSearchbutton.
Checklibxml2-devel.
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Typepython-develand clickSearchbutton.
Checkpython-devel.

Typetftp and clickSearchbutton.
Check the packagép.

14 © PHYTEC Messtechnik GmbH 2006
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Typeqt3-develand clickSearchbutton.
Checkqt3-devel.

Select FilteiSelections

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

© PHYTEC Messtechnik GmbH 2006 L-679e_2 15
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Some additional packages will be selected automdtido
resolve dependencies.

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

Click on Continueto install the packages.

Click onFinish.

16
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2.2.2 Setup Network Card Configuration

In the following step you will have to configureetip address of
your host. We recommend disconnecting your hosinfiany
other network. If you change the host ip, problemsy occur

with existing hosts.

Open the YasST Control Center if it is not alreagen.

Choosea\etwork Cardn network devices

© PHYTEC Messtechnik GmbH 2006 L-679e_2 17
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Select the right network card, if more than onevoek card
Is installed on your host.

Click on buttonEdit to enter Network Address Setup.

18 © PHYTEC Messtechnik GmbH 2006 L-679e_2
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ChooseStatic Address setup

Enter IP Addres492.168.3.1@&nd Subnet Mask
255.255.255.0

Click on theNextbutton.

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

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

Open the YasST Control Center if is not alreadynope

Choosérirewall in Security and Users

ChooseManuallyfor Service Start.
Click on the ButtorStop Firewall Now.
Click onNext and Accpet

The firewall is now disabled.
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2.2.4 Setup TFTP-Server

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

Open the YasST Control Center if is not alreadynope

ChooselTFTP Servein Network Services.

Switch the selection tBnable

© PHYTEC Messtechnik GmbH 2006 L-679¢e_2 21
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The path of the boot image directory shouldtiipboot
If there is another path, change this pathftpboot.
Click onFinish.

Click Yesto create the directory tftpboot.

The TFTP Server will be started.

Close the YaST Control Center.

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

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

The setup contains the following programs:

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

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

Komport - a program for serial communication withe t
target.

- Linux Kernel archive— this kernel archive contapsches to
compile the kernel for the phyCOREPC5200.

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

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

There will be some additional configuration on ybost PC:

The setup program will create desktop links to itrstalled
programs.

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

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

Read / Write access to the serial interface wilatdded to the
user rights to use the serial communication progamport.

The setup will configure Komport.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 23
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Starting the Setup:

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

The following dialog probably appears:

- Click on the buttorignore

Open a terminal program.

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

24 © PHYTEC Messtechnik GmbH 2006 L-679e 2
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Type

cd /media/cdrom

or

cd /media/dvd
accordant to your drive.

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

Enter the root password.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 25
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Click onYesto proceed.

The welcome screen appears.

. Click onNextto continue.
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Choosd accept the terms of the license agreement.
Click on buttonYes.

Click on Nextto continue.
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The default destination location is
/usr/local/share/Linux-PowerPC-Kit All path and file
statements within this QuickStart Instruction aesdd on the
assumption that you accept the default install gatid drives.
If you decide to individually choose different patiiou must
consider this for all further file and path statemsewhen
working with this QuickStart.

We strongly recommend accepting the default desbima
location.

- Click onNextto install the setup files to
/usr/local/share/Linux-PowerPC-Kit.
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The GNU GCC C/C++ Toolchain will be installed toeth
standard default directorgpt/powerpc-unknown-linux-gnirhe

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

programs and examples will be installed in the ctebk

destination directory.

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

- Click on Yesto install Eclipse. If you want to skip the
installation of Eclipse choos¢o.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 29
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We recommend installing Eclipse even if you haveady
installed Eclipse on your system. This version alifjse
includes additional plugins.

Click onNext.

Click onFinishto exit the setup.
Close the terminal window.

Now you will have to restart the KDE desktop.
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SelectLog Out.
SelectEnd Current Session.

Enter your login name and password to start the KDE
desktop.

You have successfully installed the software fer Ltinux-
PowerPC-Kit. You can find the programs you will chde
develop own applications for the target on yourthgstem.

All necessary configurations were done by the sptogram.

In the following passage you can find some advanced
configuration information.

Advanced Configuration Information

In this part you can find some information how tonfigure the
configuration steps of the setup program by youm.owll the
following configuration steps are done by the sefupgram. The
information in this part is for users who want teeuthe Linux-
PowerPC-Kit on another Linux distribution than oB&ISE. This is
also interesting for users who want to see whafigorations were
done by the setup program.

During the setup program the GNU GCC C/C++ crosefter was
installed in the directory/opt/powerpc-unknown-linux-gnu/binTo
start the cross-compiler directly from every pdrthe system, the path
of the cross-compiler was added to the environrpatit.
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You can add the path of the cross-compiler to theirenment by
adding the following line in the file /etc/profile:

export PATH=/opt/powerpc-unknown-linux-gnu/bin:$PATH

You can open a terminal program and use the crasgiter directly
from the command line. For example you can comailé program
with the following command:

powerpc-unknown-linux-gnu-gcc Helloworld.c —o Hell&World

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

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

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

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

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

In this section you will learn how to connect ydwst pc with
the target. The connection will be done with a sroger cable
and serial null modem cable. You will start Linuerh flash on
the target and you will be able to login with therial

communication program Komport and a telnet sesgi@a peer-
to-peer connection.

- Connect the serial cable with the lower connectbroR the
target and the serial interface COM1 on your host.

Ensure to use the null modem cable included inRID&.

- Connect the cross-over Ethernet cable with the RJ45
connector of the target and the right network cafdyour
host.

- Click on theKomporticon on your desktop.
- Connect the AC adapter with the power supply cotarex1
(5V) on your board.

The power connector should have 5 VDC inside ansidel
should be ground.
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After connecting the board with the power supple tiarget
starts booting. When the target finished loading file system
you will see a screen similar to the following sarshot:

Typeroot to login.
After you have successfully logged in, you can elgemport.

When the target is connected with the Power sup@y the
bootloader U-Boot is loaded from the flash memarnythe
RAM. After the bootloader is uncompressing and bwpthe
Kernel from the flash. When the Kernel is finishmabting, the
root file system is mounted. The used filesystedHisS2.

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

In addition to its log-structured filesystem, JFR8®lements
wear leveling and data compression on the MTD aeNic
manages, while providing power down reliabilitybFE52 can
gracefully restart and is be capable of restorifigeaystem's
content without requiring outside intervention netjess of
power failures.

Troubleshooting:

If you don not see an output in the Komport windoheck the
connections between the target and your host.

At the end of the setup you had to restart the KigEktop. If
you haven't done yet, restart the KDE desktop aypdgain.

Another problem could be a wrong configuration a@hkport.

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

Komport should be configured with the configurationthe
following dialog:
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If you don't have these settings, adapt your sgdtin
accordant to the screenshot.

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

Open the¥aST Control Center
ChooseSecurity and Users.
ChoosdJser Management

In the line of you user name should be the grougpuu

If the group is missing select your user name diak on
Edit

Select the tabetails

Check inGroupsthe groupuucp
Click on button accept.

Click on Finish and close YaST.

Now you can test the network connection to thegtarg
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Click on the IconTelnet for Targebn the desktop.

A new window with a connection to the target opens.

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

Close the window.

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

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

If you don’t see the login, you may not have sethgright ip
address of your host. You can check the settingyoof
network card by opening YaST. In the YaSt Contrehter
you can selectNetwork Cardin Network DevicesThere
should be the following configuration:

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

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

Copying a program to the target:

First click on the iconLinux-PowerPC-Kiton the KDE
desktop.

A new window with the content of the installatiomredtory
opens.
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Click on the directorHelloWorld

Click on the icorFTP for Targeton the desktop.

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

Click on theHelloWorld program and hold the left mouse
button pressed.

Pull the program into the window with the FTP —s&$<0
the target and release the mouse button.

ChooseCopy herdan the appearing selection menu.
Close these two windows.

Executing a program on the target:

Click on the IconTelnet for Targebn the desktop.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 41



phyCORE-MPC5200B tiny QuickStart Instructions

Enterroot as login name and preEster.
Enter./HelloWorld and pres&nter.

The program starts and you see the following output
Welcome to the World of the phyCORE-MPC5200

Using SSH to execute a program on the target:

SSH can be used if you want to execute a prograectty from
the host on the target. Later this will be usedxecute programs
out of Eclipse on the target. To start programsabduclipse you
have to log into target with SSH from the command for one
time. This is necessary to add the RSA public Kehe target to
the list of the known hosts.
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There are several authentication methods to useT$sh
used method is théosts.equivmethod combined with
RSA-based host authentication.

If the machine the user logs in from is listed in
/etc/hosts.equiv on the remote machine, and the use
names are the same on both sides, the user isdeoedi

for log in.

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

# file: /etc/hosts.equiv

#

# Allow access from everywhere.
#

+ +

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

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

to be accepted. The client uses the same fileritywbat

it is connecting to the correct remote host. Thendlient

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

This authentication method closes security holestduP
spoofing, DNS spoofing and routing spoofing. Note
/etc/hosts.equiv in general, is inherently insecarel
should be disabled if security is desired.
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Click on the IcorSSH for Targebn the desktop.

A new window opens.

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

- Enteryesand pres&nter to continue.
The RSA public key of the target will be permangaitided to
the list of the known hosts.
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Troubleshooting:
If an error occurs and you can’t see thet@phyCORE-
MPC5200B:~>prompt open a terminal window and and
enter the following command:

rm ~/.ssh/known_hosts.

Try to login and enter:

ssh root@192.168.3.11
Enteryesto add the target to the known_hosts.

Now you should see the login prompt.

We expect that you haven't changed the ssh coratgur

file on your host. If you change this file the aenlication
may not work.

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

- Type./HelloWorld start the program.

The program starts and you see the following output
Welcome to the World of the phyCORE-MPC5200!

- Close the ssh window.
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If you click on the IconSSH for Targetigain, the host will be
connected directly to target and you will see tladofving
screen:

Close the window.

You have successfully copied and executed an egamnpihe
target.

Advanced Information

Copying a program to the target with the command he:
Open a new terminal window.
Change tdusr/local/share/Linux-PowerPC-Kit/HelloWorld
cd /usr/local/share/Linux-PowerPC-Kit/HelloWorld
Create a FTP-Session to the tarfiptroot@192.168.3.11
PressEnter (no password required).
Copy the application file to the target by typing:
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ftp>put HelloWorld
End the ftp sessioffitp>exit

Executing a program on the target:
Open a telnet session to the targeiet -l root 192.168.3.11
Typeroot and pres&nter.
Type./HelloWorld to start the application.

Executing a program on the target using ssh:

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

After the program is executed ssh will logout auatioally.
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3 Getting More Involved 70 min

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

Then you will start working with the Eclipse Platfousing the

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

At the end of this chapter you will execute thegpmen as external
applications out of Eclipse and add your createglagation to the startup
configuration of the target.

3.1 Configuring and Compiling the Kernel

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

The used kernel is a standard kernel you can findthe
homepage of www.kernel.org. The kernel archive onrysetup
installation directory already includes the patchies the
phyCORE-MPC5200.
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At the first step open a new terminal.

Click on the terminal icon on your desktop.

- Type the following commands to copy the kernel areho
your home directory:

cp /usr/local/share/Linux-PowerPC-Kit/linux-2.6.x.tar.bz2 ~
cd ~

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

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

The kernel usually builds the system for the natwachine
architecture. To use the powerpc architecture awekppc cross-
compiler, you will have to specify the architectaed the cross-
compiler in the command line.

Type:
make xconfig ARCH=ppc

The kernel configuration togjconfstarts.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 49



phyCORE-MPC5200B tiny QuickStart Instructions

Selecti2C supportin device drivers.
Checkl2C support.
Checkl2C device interface.
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Click on12C Hardware Bus Support.
CheckMPC107/824x/85xx/5200.
Save your configuration and exit the configuratiool.

Type the following command (one line):

make ARCH=ppc
CROSS_COMPILE=powerpc-unknown-linux-gnu- ulmage

The kernel sources will be compiled and the newdlewill be

built. The time of building the new kernel depemasyour host
platform. You will find the new kernelulmage in

arch/ppc/boot/images.

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

Close the terminal window.

In this section you learned how to configure anthgibe a new
kernel. Now you are able add new features to tinecke

3.2 Writing the Kernel into Flash

In this passage you will find a description howwtnote the

newly created kernel into the flash memory. Beftine

kernel can be written into flash, you will havedownload

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

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

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

In the default configuration you will find five p#rons on the
target. The first partition contains a second husuter for rescue
Issues, the second partition contains the kerhelttird the root
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file system, the forth contains the bootloader ahd last
contains some free space at the end of the FLASH.

The five partitions have the following address 819

0xFF000000 - OXFFO3FFFF U-Boot-Low (256K)
0xFF040000 - OXFF1FFFFF Kernel (1792K)
0xFF200000 - OXFFEFFFFF Root-FS(13312K)
0xFFF00000 - OXFFF3FFFF U-Boot (256K)
0xFFF40000 - OXFFFFFFFF Space (768k)

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

First open a new terminal window, if is not opest.y
Change to the kernel directory:
cd ~/linux-2.6.x/arch/ppc/boot/images
Change to user root:
Su root
Copy new Kernel image to the directory tftpboot :
cp ulmage /tftpboot
exit

- Close the terminal window.

52
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- Open Komport and press the RESET button on thetarg

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

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

Before you can execute this command you has ttheatame of
your kernel image to the environment variabi®age Then you
can start downloading and writing the kernel imag® the
Flash using the commamdn prg_kernel
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Type the following command to set the name of ykemel
image:
setenv uimage ulmage

Typerun prg_kernel to download and write the kernel into
the Flash

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

Press the RESET button on the target to restan thige new
kernel.

The target will restart booting with the newly desakernel.

- Close Komport when the target successfully finisheth
booting the kernel and mounting the root filesystem
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Troubleshooting:

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

You can find the kernel and root file system in theectory
Linux\image\16x16 Flash.

To restore your system copy the files
ulmage-pcm030-x-16-biand root-pcm030-x.jffs2into the
directory/tftpboot

Type the following commands in the u-boot command |
setenv uimage ulmage-pcm030-x-16-bit

setenv |ffs2 root-pcm030-x.jffs2

run prg_kernel

run prg_jffs2

In this section you learned how to download a kkimege from
a tftp server into the RAM memory of the targee Karnel was
written from RAM to flash and the target was stdrteith the
new kernel
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3.3 Opening an Existing Project

In this section you will import an existing Eclipg®oject into your

workspace. The imported example project will be pi@a with the cross-

compiler. After compiling the project you will comnd execute the newly
created program on the target.

Copying the HelloWorld project:

Click on theLinux-PowerPC-Kitdirectory icon.
Click onexamples_eclipse

Right-click theHelloWorld directory and selec@opy.
Browse to the directorfhome/<your Home>

If the workspacedirectory doesn’t exist, create a directovgrkspace
in your home directory.

Select thevorkspacdlirectory.
Right-click in theworkspacedirectory and seled®®aste
Close the&konquerorfile browser.

Starting Eclipse and importing the example project:

Click on theEclipseicon to start the application. You can find thenico
on your desktop.
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Confirm the workspace directory wiK.

TheWelcomescreen will appear.

SelectFile -> Import in the menu bar.
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SelectExisting Projects into Workspace.
Click on buttonNext
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SelectBrowse.

Double-Clickon theHelloWorld directory.
Click on theOK button.
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SelectFinishto import the project.

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

Select theConsoletab.

You will see the following content in the consolendow:

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

You have successfully passed the first steps h&ltEtlipse
IDE. You are now able to import existing projeats$oi the
eclipse workspace. You can compile an existingegtoand
execute the program on the target.
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3.4 Creating a New Project

In this section you will learn how to create a ner@ject with
Eclipse and how to configure the project to useGinJ C/C++
Cross Development Toolchain.

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

A new dialog opens.

SelectManaged Make C Projeand click onNext
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Enter the project nanmayHelloWorldand click onNext

Click on buttonNext
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Click on button Finish.

SelectYesto open the C/C++ perspective.

You will see the C / C++ IDE with the created Paobje
myHelloWorld

64 © PHYTEC Messtechnik GmbH 2006 L-679e_2



Getting More Involved

Right-Click onHelloWorld.cin theHelloWorld Project.
SelectCopy.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 65



phyCORE-MPC5200B tiny QuickStart Instructions

Select themyHelloWorldproject.
Right-Click and seledPaste
Double-Click onHelloWorld.cin the projectnyHelloWorld

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

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

Right-Click themyHelloWorldproject and choose Properties.

The properties dialog opens.

66
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SelectC/C++ Build.

Enter at Commangiowerpc-unknown-linux-gnu-gcc.

SelectGCC C Linker

Enter at Commandowerpc-unknown-linux-gnu-gcc.
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SelectGCC Assembler
Change Commanasto powerpc-unknown-linux-gnu-as
Click onApply.
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Select the Build Steps tab:

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

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

Click onApply.
Click onOK.
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Select in the menu b&roject->Clean
Confirm with OK.

The project will be rebuilt.
Select theConsoletab.

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

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

Now we will extend the myHelloWorld application. The
extendedmyHelloWorldapplication will write an output on the
serial interface ttyPSC2 and the standard output.

- Open Eclipse if is not opened yet.
- Double-ClickHelloWorld.cin themyHelloWorldproject.

- First include two additional header files:

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

- Then add the function write_tty to write n bytesthe serial
interface /dev/ttyPSC2.

void write_tty(char *buffer, int count)

{

int out;

out=open("/dev/ttyPSC2",0_RDWR);
write(out,buffer,count);
close(out);

}

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

char buf[]={"Welcome to the World of the phyCORE-
MPC5200

(ttyPSC2)\n"};
write_tty(buf,sizeof(buf)-1);

On the next screenshot you can see the complegegmo
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Save your program after changing the code.

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

Executing the program on the target with Komport:
Click on theKomporticon on the desktop
If your are not logged in, entenot and presgnter.
Type./myHelloWorldto start the application.

You will see the following output:

Welcome to the world of the phyCORE-MPC5200! (t§BS
Welcome to the world of the phyCORE-MPC5200!

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

The first line is a direct output on the serialenfiace. You
can't see this line in a telnet session, because ae
connected over a TCP/IP connection to the targeith W
Komport you have direct access to serial interfaceyou can
see two output lines.

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

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

3.6 Starting a program out of Eclipse on the target

After compiling a project in Eclipse, the programadopied to
target and directly executed. A program can alsexazuted on
the target without compiling a project. In the fblowing steps
you will learn how to start a program on the targstexternal
tool.
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Select in the menu baRun->External Tools->External
Tools

SelectProgram
SelectNew
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EnterName:myHelloWorld Target
EnterLocation:/usr/bin/ssh
EnterArgumentsroot@192.168.3.11 ./myHelloWorld
SelectApply.

SelectRun.

If you want to execute the application the nextetipou can use
the Run External Programs button from the menu bar.
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3.7 Starting the program when booting the target

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

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

These are executed directly or indirectly /Bin/init, the father
of all processes. The configuration of ttsbin/init is given by
/etc/inittah

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

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

Click on the IcorFTP for targeton your desktop.
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Browse to/etc/init.d If an authorization dialog opens, click
on OK.

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

Right-Click in the opened window and sel&ireate New—
>Text File.

EntermyHelloWorld

Click on OK.

Right-ClickonmyHelloWorldand selecOpen With
Enterkwrite and click onOK.

The text editor kwrite starts with an empty docutmen
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Enter the following two lines:
#!/bin/sh
/home/myHelloWorld

Select File —> Save

Close the kwrite window.
Close the FTP window.

Click on the icorTelnet for Target
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Enterroot and pres&nter to login.

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

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

You can see the different links to the scripts he directory
/etc/init.d The scriptudevis the script which is started first,
because the link starts with SO0_ . The last stesteipt is pwm.
To start your program myHelloWorld automaticallyuybave to
create a new link to the start script.

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

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

In -s /etc/init.d/myHelloWorld /etc/rc.d/S12_myHelbWorld
Type Is —| again to see the newly created link.
Close the window.
Open Komport.
Push the RESET button on the target to restart ygstem.
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The program myHelloWorld starts automatically carttp.

- Close Komport.
Now you can add own programs in the root file Systad start

these programs automatically.

You have successfully passed the Getting Involaetdob
the QuickStart.
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4 Debugging an Example Project _
20 min

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

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

The CDT extends the standard Eclipse Debug View fuibctions for

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

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

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

4.1 Starting the GDB-Server on the target

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

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

You have started the GDB-server on the target. GD8-Server
IS now waiting for connections on port 10000.
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4.2 Configuring and starting the debugger in Eclipse

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

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

A dialog to create, manage and run applicationsapibear.

SelectC/C++ Local Application
Click onNew.
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Select theSearch Projecbutton.
Click onOK .
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Select thebebuggertab.
Select DebuggeGDB Server
Click on theBrowsebutton in the line of the GDB debugger.

A new dialog to choose the directory of the GDBrogpe
- Double-Click onFile System.
Navigate tdopt/powerpc-unknown-linux-gnu/bin.
Selectpowerpc-unknown-linux-gnu-gdb.
SelectOK.
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Select ConnectiorfCP
Enter the Host name IP addre$92.168.3.11
Click the Applybutton.

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

Click Debugbutton.

A new dialog opens.
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- Selectyesto switch to the debug perspective.

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

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

Now you will set a breakpoint in your program. Tdreakpoint
will be set in the last line of the main functidhyou resume the
application, the debugger will stop in this line.

Select the last line in main.

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

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

- Expandbufin the variables window

Click on theStep Over  button in the Debug Window to
step to the next line.

You will see the content dfufin the Variable Window.

Click on the variable buf.
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Then click on the buttoStep into to enter the function
write_tty.

The debugger stops write_tty.

You will see the following variable window:

Click on the variable buffer.

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

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

- Selectcountin the variable window.
Right-click onCountand selec€hange Value

- Change the value of count Tand selecOK.
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Open Komport if the application is not open.
Chang to Eclipse.

Click on theStep Over  button for two times.
Change to Komport.

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

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

Select thevMlemorytab in the window below.
Click on the buttorAdd Memory Monitar

Enter the address blifferand click onOK.

Change the window size.
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Click on theAdd Rendering Button

Select ASCII and click on th@eK button.

You can see the content of the variable buf at dddress
Ox7fc1fdd8.
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Next click on theResume  button in the menubar.

The debugger stops at the breakpoint in the limetoin.

Click on theResume  button to end the application.

You have successfully passed the debugging chapber.are
now able to configure and use Eclipse for remotbudging.
You can step through a project, watch and changectimtent of
variables and you can use the memory monitor tov \tiee
content at a memory address.
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5 Further Information

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

The PTXdist User Manual includes information abitwt following topics:

Installation and Configuration of PTXdist

Using and Building a Toolchain

Create and activate a project

Running phyCORE-MPC5200 from network only
Running phyCORE-MPC5200 stand alone
U-Boot and phyCORE-MPC5200
phyCORE-MPC5200’s BSP

Using CAN on phyCORE-MPC5200
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6 Summary

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

description, as well as software installation adviand an example
program enabling quick out-of-the box start-up ofhet
phyCORE-MPC5200B in conjunction with the Eclipse IDE andNG

GCC/C++ software tools.

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

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

how to configure and build a new kernel, modify th@mple, create and
build new projects and copy output files to the @ORRE —MPC5200B

using Eclipse.

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