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Introduction

1 Introduction

In this QuickStart you can find general informatiorformation 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 howto 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 featureguanper 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 controlleUser's Manuals and Data Sheets

* this QuickStart Instruction with general "Rapid B&pment
Kit" description, software installation advice aa example
program enabling quick out-of-the box start-up die t
phyCORE- MPC5200B tiny in conjunction with the Eclipse
/ GNU GCC C/C++ software development toolchain

© PHYTEC Messtechnik GmbH 2006 L-679¢e_2 1
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1.2 Professional Support Packages available

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

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

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

1.3 Overview of this QuickStart Instruction

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

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 projecid 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
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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:

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

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

You can find useful supplementary information alitiat topic.

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

You have successfully passed an important part hoé t
QuickStart.

You can find information to solve problems.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 3
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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)
* 0penSUSE Linux 10.0 OSS (xXBé&nd KDE desktop
» recommended free disk space: 2 GB

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

N

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

<+

" freescale

semiconductor

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 interconec)
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-MPRGBZiny
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 dimtboard
programming without additional programming voltages

© PHYTEC Messtechnik GmbH 2006 L-679e_2 5
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phyCORE-MPC5200B tiny Technical Highlights

 phyCORE dimensions 53 x 57 mm with two high-densif§O-pin
Molex SMT pin header connectors
* Processor: Freescale Embedded PowerPC MPC5200B/82&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)

e Common on-chip processor (COP) debug port

6 © PHYTEC Messtechnik GmbH 2006 L-679e_2



Introduction

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

© PHYTEC Messtechnik GmbH 2006 L-679¢e_2 V4
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1.7 Software Development Toolchains

1.7.1 Eclipse

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

The CDT is an open source project (licensed unaerGommon
Public License) implemented purely in Java as aofgtlug-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 wigaong
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, tsittwin 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 applicair a
complete system running on a platform that is d#ffe from the
development platform. This is an important concepen the
target system doesn't have a native set of congmldbols, or
when the host system is faster and has greateunceso

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

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

C/C++ Cross Development Toolchain.

© PHYTEC Messtechnik GmbH 2006 L-679e_2 9
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2 Getting Started

In this chapter you will establish the basis to pabke steps in this
QuickStart. First you will learn how to configurket 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 deayplication 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'swaek, we
recommend disconnecting your host from such a n&two

In this QuickStart Instruction you will have to stiawn the

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

host pc is connected to another network, chandiagg 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 llost platform.
You will execute the following steps in this passag

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

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

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

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

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

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

© PHYTEC Messtechnik GmbH 2006 L-679e_2 11
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o, System \3 Desktop Applet

J’@ Utilities 4 a File Manager L4
ﬁ Control Center Iﬁ File System 4
(ﬁ; Find Files/Folders Monitor L
e Personal Files (Home) Q Remote Access 2
ff_i\, SUSE Help Center & Configuration 3

Actions g Terminal »

lﬁf Bookmarks »

@/ KNetAttach

Q Run Command... ";;. Control Center (YasT)

Switch User

Command:  /shinfyast2

Password: |******* |

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

current privileges.

[] Keep password

[ Ignore Hv’ oK Hx Cancel ]

Enter your root password and click on (DK button.

12
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YaST Control Center @ linux

Eile Edit Help

E‘;_ Software

[[al Hardware

_ System

F" Network Devices

‘?‘\a Network Services

@ Online Update
(e )

O Installation Source
[@ Media Check

Software Management

@ Installation into Directory

I""‘” Patch CD Update

!,f:' System Update

@ Virtual Machine
lf'ﬂ‘, Security and Users Installation (XEN)

af
¥

* Miscellaneous

» OpenSoftware Managemein Software

B YasT2@ws-ptx

File Package Extras Help

Filter [Search |.] Package Summary

3 libxmi2-devel Include Files and Libraries mandatory for Development.

Search:

[libsmiz-devel -]
Search in
¥ Name
[%| Summary

["] Description

[] Provides

["] Reguires (1 | L)

Description Ilechnical Data Dependencies ‘!ersmns }

Search Mode

|‘] libxml2-devel - Include Files and Libraries mandatory for
Development.

[Contains

| Case Sensitive

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

Name ‘Disk Usage | |U5ed |Free |Tota\ |

! B |16%159GB 7.92 GE 951 GB

[ Check Dependencies | [ | Autocheck

Cancel Accept

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

© PHYTEC Messtechnik GmbH 2006 L-679e_2

13



phyCORE-MPC5200B tiny QuickStart Instructions

Eile Package Extras Help

Filter ISearch |.] Package
Search:
lpy‘thon—devel ‘v]

Search in
[3¢ Name
[3¢ Summary

[ Description

[] Provides

Summary
[® python-devel Include Files and Libraries Mandatory for Building Python

a0

<

[ Reguires

Description | Technical Data |Dependenme5 |yer5|cns l

Search Mode:

lContains ‘v]

Python Modules.
[ | Case Sensitive

|Name |Di5k Usage ‘ ‘USEd |Free |Tota|

B 116% 160 GB 7.00 GB 9.51 GB

programs.

python-devel - Include Files and Libraries Mandatory for Building ﬁ

The Python programming language's interpreter can be extended
with dynamically loaded extensions and can be embedded in other

(]

1] I Check Dependencies lDAgtocheck

Cancel Accept

. Typepython-develand clickSearchbutton.

Checkpython-devel.

B YasT2@ws-ptx

File Package Extras Help

Filter: [Search |vl . Package

Search:

[#tp

Search in
(3¢ Name
(% Summary

[ | Description

[| Provides

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

Summary Size Avail. Y

Trivial File Transfer Protocol (TFTP) 59.2 kB 0.40-5

ol

| D

[| Reguires

Description [ Technical Data

Dependencies |!ersicn5 l

Search Mode

[ Contains | v]

[ ] Case Sensitive

Name |Di5k Usage | |U5ed |Free |Tota| |

! B ]16% 160GB 790GB 951GB

tftp - Trivial File Transfer Protocol (TFTP)

The Trivial File Transfer Protocol (TFTP) is normally used only for
booting diskless workstations and for getting or saving network
component configuration files.

[l

[4]+] [ Check Dependencies ]DAgtacheck

Cancel Accept

« Typetftp and clickSearchbutton.

* Check the packagép.

14
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File

Filter: [Search |vl

Search:

Package Extras Help

[qtj-devel

Search in
[%] Name
[%] Summary
[ Description
[_| Provides

[ Reguires

Package summary

qt3-devel Include Files and Libraries mandatory for Developmen)
[] qt3-devel-doc Qt 3 Development Kit
[ gqt3-devel-tools User Interface Builder and other tools (designer, assic

11 |

Search Mode:

[Contams ‘-]

[] Case Sensitive

Name ‘DISk Usage ‘

| Used | Free ‘Tcta\ ‘

/

M ]16% 161GB 7.90 GB 9.51 GB

[l

J4[t]

Description l Technical Data ‘ Dependencies | Versions

qt3-devel - Include Files and Libraries mandatory for
Development.

You need this package if you want to compile programs with Qt 3. It
contains the "Qt Crossplatform Development Kit 2"

Under jusrflib/gt3 you will find include files, documentation, @
nrecomniled examnles. and a tutorial for aetting started with Of

Cancel Accept

[ Check Dependencies I [] Autocheck

Typeqt3-develand
Checkqt3-devel.

clickSearchbutton.

B YaST2@ws-ptx
File Package Exiras Help
Filter ISE\a(tmns ‘.] Package | Summary size Avail. ver. | Inst Ver. | (%
b ensio B 0
‘ Selection paf bwidget A Set of Megawidgets for Tcl/Tk 1L1MB 1.7.0-49
Graphical Base System &4 dejagnu  Framework for Running Test Suites on Software Tools 30 MB 14.4-5
{4 KDE Desktop Environment P4 expect A Tool for Automating Interactive Programs 897.9kB 543.0-3
[ Al of KDE 1 frink Static Testing and Formatting for Tel Programs 766 kB 222-56
[ GNOME system oA itel Object Oriented Extension for Tcl 499.2kB 3.3-424
Help and Support Documentation | iwidgets Widget Extention for TclfTk 22MB 4.01-230
[0 office Applications A scotty  Tel Extensions for Network Management Applications 7.0 MB 2.1.11-619
[ Games 1 spectcl  Interface Builder for Tcl/Tk and Java 15MB 11-805
[0 Muttimedia paA tel The Tel scripting language 33MB 84112
[ voice over IP 1 tcl-devel Header Files and C APl Documentation for Tel 8283k 84112
[ xen virtualization psg tellib Tel standard Library 38MB 17-6
[ simple Web Server with Apache2 i telplug  TelTk Plug-In for Netscape Navigator 4836 kB 30-245
[ AP server and Tools W telx TelX - Extended Tcl 4784 kB 8.4-333
[ Network and Server S tix Tools for tk 28MB 814-79
[ Laptop Wtk TK Toolkit for TCL 29MB 84115 E
[J Mobile Computing -
& C/C++ Compiler and Tools s o]
[ Kernel Development
[ KDE Development Description I Technical Data | Dependencies | Versions
[J GNOME Development
blt - Tcl/Tk Extension
O Jeva
[ Experienced User BLT is an extension to the Tk toalkit, adding new widgets, geometry managers, and miscellaneous
[J LaTeX, SGML, and XML Easmands
[ Fonts
[ Mono/CLR
Name | Disk Usage | ‘ Used | Free ‘Tota\
! [ 25% 2.40 GB 7.11 GB 9.51 GB -
[ Check Dependencies ] ] Autocheck Cancel Accept

Select FilterSelections

SelectC/C++ Compiler and Toolsn the window selection.

SelectTcl/Tk Development Systemthe window selection.

Click Acceptbutton.

© PHYTEC Messtechnik GmbH 2006 L-679¢e_2
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Automatic Changes

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

resolve dependencies:
| | Package Summary | Size |A;
yof atk-devel Include Files and Libraries mandatory for Development 1349 kB 1
s cairo-devel Development environment for cairo 5138kB 1
Vo fontconfig-devel Include Files and Libraries mandatory for Development. 818.8 kB 2
Vo freeglut-devel Development Package for freeglut (GLUT Library) 4231kB 2
W freetype2-devel Include Files and Libraries mandatory for Development. 1.8 MB 2
Yo glib2-devel Include Files and Libraries mandatory for Development. 15ME 2
yof glitz-devel glitz - OpenGL image compositing library 2114 kB 0O
pof gtk2-devel Include Files and Libraries mandatory for Development. 1.7 MB 2.
yod libart_lgpl-devel Include Files and Libraries mandatory for Development. 196.3 kB 2
W+ libgcj-devel Include Files and Libraries mandatory for Development. 27.7 MB 4
W+ liblems-devel Include Files and Libraries Mandatory for Development 4746 kB 1.
yor libmng-devel Include Files and Libraries mandatory for Development. 1.2 MB 1.
yo libpixman Pixel manipulation library 152.2 kB 0.
yo libpixman-devel Development environment for libpixman 126.5kB 0.
yof pango-devel Include Files and Libraries mandatory for Development. 2601 kB 1 @
[ | €10

% |

Some additional packages will be
resolve dependencies.

If problems occur

while resolv

selected automlbtido

ing dependencies, we

recommend going back to a default configuration.

» Click onContinueto install the packages.

[& vasT2 <2>

- (O] | X

susEceonfig must write the
configuration of your SUSE LINUX
system. Depending on the CPU
and the amount of memory, this

process can take some time.

[% Writing the system configuration

Running SuSEcenfig.permissions
Running SuSEcenfig.postfix
Running SusEconfig.scpm

Install more packages?

Install More I [ Finish

Finishing SuSEconfig

Done.

»

Progress

e 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 hostnfiemy

other network. If you change the host ip, problemesy occur

with existing hosts.

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

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

File Edit Help

r:‘- Software =h

_— JJ Fax

[ &l Hardware

E 3 Modem
L] System E

Ll

Network Devices

a Phone Answering
= Machine
‘:‘ Network Services
_\' Security and Users
¥ iscellaneous

* Choosea\etwork Cardn network devices

© PHYTEC Messtechnik GmbH 2006 L-679e_2 17
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¥ YasT2@ws-ptx =

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:a5:52
+ |P address assigned using DHCP
* Started automatically at boot

[ Add H Edit H Delete ]

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

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

Configure your IP address.

& Network Address Setup

You can select dynamic

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

—Setup Method

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

administrator or your cable or @ static Address Setup

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

the server.

~Detailed Settings

Clicking Next completes the

. . [ Host Name and Name Server l
configuration.

Otherwise, network addresses [ Routing l

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

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

* ChooseStatic Address setup

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

e Click on theNextbutton.

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

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

* Open the YasST Control Center if is not alreadynope

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

File Edit Help

&

E:- Software
[=d Hardware
B system

-_1 Network Devices
‘_V' Network Services

Security and Users

Iy

¢
¥ Miscellaneous

f-gr Group Management
o

,\ Local Security g User Management

* Choosé-irewall in Security and Users

Start-Up

Interfaces

Allowed Services
Masquerading
Broadcast

IPsec Support
Logging Level

Firewall Configuration: Start-Up

—Service Start

() When Booting
@) Manually

~Switch On and Off

Current Status:  Firewall is not running

l Start Firewall Now l

I Save Settings and Restart Firewall Now l

* ChooséVanuallyfor Service Start.

* Click on the ButtorStop Firewall Now.

* Click onNext and Accpet

The firewall is now disabled.

20
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2.2.4 Setup TFTP-Server

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

* Open the YasST Control Center if is not alreadynope

YaST Control Center @ linux=

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

e ChooselFTP Servein Network Services.

- YasTz2 2

[»)

Configuring a TFTP <2 TFTP Server Configuration

Server
) Disable

Use this to enable a server for
(@ Enable

TFTP {trivial file transfer

protocol). The server will be )
Boot Image Directory

started using xinetd.
ftitphoot l Browse. ..

Note that TFTP and FTP are not
the same.

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

Specify the directory where
served files are located. The

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

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

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

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

* Close the YaST Control Center.

You have successfully finished the configurationthef host
platform.
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2.3 Linux-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 contapaches 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 thendl
image file for the target.

There will be some additional configuration on ybost PC:

The setup program will create desktop links to itrstalled
programs.

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

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

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

The setup will configure Komport.
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Starting the Setup:

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

The following dialog probably appears:

|B® SUSE Hardware Detectiun..:%}

@ Data CD Found

Open with kfmclient openURL '/media/dvd'?

DEQD Not Ask Again

[ Configure... [ QOpen H lgnore ]

» Click on the buttorignore

‘_} Konsole

— Terminal Program | = &
'“‘--_-F"J g |

ik _
e

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

Session Edit View Bookmarks Settings Help

ptxdistEus—ptx:"> cd rmediardud -
ptxdistBus—ptx: mediarsdvd> .~install.sh]]

@] shell
* Type

cd /media/cdrom

or

cd /media/dvd
accordant to your drive.

* Enter./install.shto start the setup program.

)" ptxdist@ws-ptx:/media/dvd - Shell - Knnsule__;%‘.'

Session Edit View Bookmarks Settings Help

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

Please enter the Root Passuword: ||

| shell

» Enter the root password.
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Install Linux-PowerPC-Kit__—_—'_i’i"‘E

6 This will install Linux-PowerPC-Kit on your computer. Continue?

e Click onYesto proceed.

The welcome screen appears.

Welcome to the Installation for
Linux-PowerP C-Kit

It is strongly recommended that you exit all
programs before running this Setup program.

Click Cancel to gquit Setup and then close any

with the setup program.

programs you have running. Click next to continue

Mlext = | | Cancel

* Click onNextto continue.
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Linux-PowerPC-Kit Setup =

-y

Software License Agreement i‘

Please read the following license agreement.

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

T I

FHYTEC
SOFTWARE LICENSE AGREEMENT

BY USING THIS SOFTWARE, ¥OU ARE AGREEING T BE BOUND BY

THE TERMS OF THIS AGREEMENT. DO MOT USE THE SOFTWARE UNTIL
YOU HAVE CAREFULLY READ AMD AGREED TO THE FOLLOWIMNG TERRMS
AND CONMDITIONS. IF ¥OU DO NOT aGREE TO THE TERMS OF THIS
AGREEMENT, DO NOT USE THIS SOFTWARE PACKAGE AMND ANY PARTS =
0 i [*]
# | accept the terms of the license agreement!

{1 do not accept the terms of the license agreement.

| < Back || Yes | | Mo |

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

=)

Linux-PowerPC-Kit Setup —

Choose Destination Location i‘

Where shauld Linus<-PowerPC-Kit he installed?

Setup will install Linux-PowerP C-Kit in the following folder.

’—Destination Folder

fustflocalfsharedLinux-PowerP C-Kit

Ta install to a different folder, click browse and select anaother folder.

MNOTE:

We suggest you to install Linus-PowerPC-Kit using the default location.
Changes of the default folder must he considered when following the GuickStan
Instructions.

| « Back || Mest= | | Cancel

* 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 patilou must
consider this for all further file and path statemsewhen
working with this QuickStart.

We strongly recommend accepting the default desbima
location.

Linux-PowerPC-Kit Setup

Start Copying Files

Review settings before copying files

Setup has enough information to start copying the program files. If you want to
review or change any settings, click Back. If you are safisfied with the settings,
click Mext to hegin copying files.

Install Directory:

G

fustflacalfsharesLinus-PowerPC-Kit

Kl

4] (il [

| <Back | hest= || Cancel |

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

Installing i‘

Installing Linus=-PowerPC- kit

Flease wait while Setup installs Linus-PovwerP C-Kit on your computer,

Copying fustilocalshare/Linus-PowerP C-Kit' powerpc-unknown-linu=-gnu tar.qz

L |

| <Back | Rexs )|  Cancel |

The GNU GCC C/C++ Toolchain will be installed toeth
standard default directorppt/powerpc-unknown-linux-gnirhe
programmkimagewill be installed in/usr/local/bin All other

programs and examples will be installed in the etk
destination directory.

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

-,

s, Eclipse Installation x

G Do you want to install Eclipse 7

T

* Click on Yesto install Eclipse. If you want to skip the
installation of Eclipse choodo.
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We recommend installing Eclipse even if you haveady

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

e Click onNext.

* Linux-PowerPC-Kit Setup =

Install Wizard Complete

The Install Wizard has successfully installed
Linu=-PowerP C-Iit.

i Finish ¢ | Cancel

* Click onFinishto exit the setup.
» Close the terminal window.

Now you will have to restart the KDE desktop.
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Switch User

E Lock Session

E Q Log Out...

» SelectLog Out.

e SelectEnd Current Session.

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

PowerPC-Kit. You can find the programs you will chde
develop own applications for the target on yourthsystem.

All necessary configurations were done by the sptogram.

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

é You have successfully installed the software fer Ltinux-

m 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&lSE. 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 directoryopt/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 HellowWorld.c —o HellWorld

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

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

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

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

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

In this section you will learn how to connect 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.

A Ensure to use the null modem cable included inRIDK.

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

-

Komport

» Click on theKomporticon on your desktop.

» Connect the AC adapter with the power supply cotarexl
(5V) on your board.

The power connector should have 5 VDC inside andide
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:

! untitled.kom - Knmport._‘

Eile Edit Settings Help

o & = &
TCP reno registered
TCP bic registered
NET: Registered protocol family 1
NET: Registered protocol family 17
VFS: Mounted root (jffs2 filesystem).
Freeing unused kernel memory: 96k init
mounting filesystems... done.
creating MNetwork-Device lo...done.
running rc.d services. ..
mounting... ramfs at Jdev
creating initial udev device nodes:
on, 100HDX, 10HDX.
Starting telnetd. ..
PURE-FTPD: No /etc/pure-ftpd.defaults found.
fusr/sbinfpure-ftpd
PURE-FTPD: Starting pure-ftpd: fusr/sbin/pure-ftpd
PURE-FTPD: no upload script defined, skipping
Done
NET: Registered protocol family 10
IPv6 over IPv4 tunneling driver
thttpd: starting
thttpd: done
Starting INETD server: inetd ...DONE

phyCORE-MPC52008 login: ]
Ready. RX(2.5%)

» Typeroot to login.

» After you have successfully logged in, you can elg®mport.

When the target is connected with the Power sup@y the
m 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 filesystedHsS2.

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. JFFR&Sdot
attempt to provide a translation layer that enatilesuse of a
traditional filesystem with the device. Insteadmplements a
log-structured filesystem directly on the MTD dexid he
filesystem structure itself is recreated in RAMvaiunt 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 reliabilityfcR52 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 Ki2Ektop. If
you haven't done yet, restart the KDE desktop apdgain.

Another problem could be a wrong configuration ahkport.

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

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

ggeviceé lIerminaI ‘

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

Baud Rate: [ 115200

—Framing

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

[ oK H Cancel l@

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

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

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

In the line of you user name should be the grougpuu

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

» Select the tabetails

» Check inGroupsthe groupuucp

» Click on button accept.

* Click on Finish and close YaST.

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

» Click on the IcoriTelnet for Targebn the desktop.

A new window with a connection to the target opens.

o telnet - Konsole 2

Session Edit View Bookmarks Settings Help

Trying 192.168.3.11...
Conmected to 192.168.3.11.
Escape character iz '~1'.

phyCORE-MPC5200B login: [

|| telnet

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

e Close the window.

You have successfully setup all configurations ¢ceas 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 imlrads
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 Devices.There
should be the following configuration:

AMD PCnet - Fast 79C971

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

Add Edit Delete

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

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

Copying a program to the target:

Linux-
PowerPC-Kit

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

A new window with the content of the installatiomredtory
opens.
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= HelloWorld - Konqueror =

Location Edit View Go Bookmarks Tools Settings Window Help
QOO = A4 Es = @
E# Location: [ Jusrflocal/share/Linux-PowerPC-Kit/HelloWorld |v] ij

S,

S

HelloWorld

@

]

¥

E

D @ |One Item - One File (3.8 KB Total) - No Folders

» Click on the directoryHelloWorld

FTF

FTP for
Target

* 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 the.hésu can
use these two windows to copy files per drag aragh drom
the host to the target.
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a ftp://root@192.168.3.11/home - Kunqueror:_{%‘f

(ESNTEAJIC

Location Edit View Go Bookmarks Tools Settings Window Help

AQEs = 2

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

@ & Home Folder
[Edautosave
[Ebin

A Desktop
[~/Documents
[Egpublic_html

P Home Folder (& -

LU
Helloworld

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

HellowWorld - Konqueror

?|=)0] | X

Location Edit View Go Bookmarks Tools Settings Window Help

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

P Home Folder (& -

[Egpublic_html

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

» Select the window with theelloWorld program.

button pressed.

Click on theHelloWorld program and hold the left mouse

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

the target and release the mouse button.

Close these two windows.

Executing a program on the target:

Telnet for

Target

ChooseCopy herdan the appearing selection menu.

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

Trying 192.168.3.11...
Comnected to 192.168.3.11.
Escape character is '"~1'.

phyCORE-MPC5200B login: root
root@phyCORE-MPC5Z200B: "> .-HelloWorld
Welcome to the World of the phyCORE-MPCSZ001

root@phyCORE-MPCS5200B:™> ||

|l telnet

» Enterroot as login name and preEsiter.
» 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 programsaduiclipse you
have to log into target with SSH from the command for one
time. This is necessary to add the RSA public Kehe target to
the list of the known hosts.
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There are several authentication methods to useTésh
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

#

# Al ow access from everywhere.
#

+ +

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

When the client is connected to the target the fil
$HOME/.ssh/known_hosts is consulted when using
hosts.equiv with RSA host authentication to 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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SSH for
Target

» Click on the IcorSSH for Targebn the desktop.

A new window opens.

) ssh - Konsole.:_‘_‘!%:‘

Session Edit View Bookmarks Settings Help

The authenticity of host '192.168.3.11 (192.168.3.11)" can’t be established. -
RSA key fingerprint is e0:fd:?4:d4d:f2:d6:bf:3b:f3:54:9b:£9:21:90:5c:30.

Are you sure you want to continue commecting (yes/nod7? yes

Warning: Permanently added ’192.168.3.11" (RSA) to the list of known hosts.
root@phyCORE-MPC5200B: > ||

E] ] s5h

In this window you can see that the authenticityhef 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:

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

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

Now you should see the login prompt.

We expect that you haven't changed the ssh 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 Targetgain, the host will be
connected directly to target and you will see tladofving
screen:

] ssh - Konsole =

Session Edit View Settings Help

root@phyCORE-HPC5200B: ™ > ] -

e Close the window.

é You have successfully copied and executed an egampihe
target.

*T} Advanced Information

Copying a program to the target with the command he:

* Open a new terminal window.

» Change tdustr/local/share/Linux-PowerPC-Kit/HelloWorld
cd /usr/local/share/Linux-PowerPC-Kit/HelloWorld

» Create a FTP-Session to the tarffptroot@192.168.3.11

» Press£Enter(no password required).

» Copy the application file to the target by typing:
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ftp>put HelloWorld
* End the ftp sessiofftp>exit

Executing a program on the target:

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

* Type./HelloWorld to start the application.

Executing a program on the target using ssh:

) ptxdist@Ws-ptx:/ - Shell - Knnsole.:_%

Session Edit View Bookmarks Settings Help

ptxdistels-ptx:/> ssh roote192.168.3.11 .- Hellolorld [=]
Welcome to the World of the phyCORE-MPCSZ001t
ptxdist@ls—ptx:> |

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

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

In this chapter you will pass some continuativeidsp First you will
configure and compile your own kernel. With thenkéiconfiguration tool
you can add additional features or disable thenthdy are not needed.
After compiling the kernel, you will learn how toite 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 configureettEclipse Platform
and open an existing project. After that you wilate 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 ofgcd\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 aselto
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.
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Eile Option Help

W olE Il E

|Opti0n

Telephony Support

- Input device support
Hardware /O ports

= Character devices
Serial drivers
IPMI
Watchdog Cards
Ftape, the floppy tape device
TPM devices

SPl support

Dallas's 1-wire bus

Hardware Monitoring support

Misc devices

Multimedia Capabilities Port drive
= Multimedia devices

Digital Video Broadcasting De
Graphics support

Sound @
Y | D

|

[12C device interface

®12C Algorithms

[®12C Hardware Bus support

® Miscellaneous 12C Chip support
[12C Core debugging messages
Od12C Algorithm debugging messages
O12C Bus debugging messages
O12C Chip debugging messages

12C support (12C)

12C (pronounce: |-square-C) is a slow serial bus protocol used in
many micro controller applications and developed by Philips. SMBus,
or System Management Bus is a subset of the 12C protocol. More
information is contained in the directory =file:Documentation/izc/>,
especially in the file called "summary" there.

Both 12C and SMBus are supported here. You will need this for
hardware sensors support, and also for Video For Linux support.

]

» Selecti2C supportin device drivers.

» Checkl2C support.

 Checkl2C device interface.

Eile Option Help
O ZE |
|Opti0n [«] |Opti0n

Telephony Support

- Input device support
Hardware /O ports

= Character devices
Serial drivers
IPMI
Watchdog Cards
Ftape, the floppy tape device
TPM devices

SPl support

Dallas's 1-wire bus

Hardware Monitoring support

Misc devices

Multimedia Capabilities Port drive
= Multimedia devices

Digital Video Broadcasting De
Graphics support

Sound @

Y | D

IV

MPC107/824x%/85xx/52xx
OParallel port adapter (light)
O12C/SMBus Test Stub
[OPCAS564 on an ISA bus

MPC107/824x/85XX/52XX (12C_MPC)

If you say yes to this option, support will be included for the
built-in 12C interface on the MPC107/Tsil07/MPC8240/MPCE245 and
MPC85xx family processors. The driver may also work on 52xx
family processors, though interrupts are known not to work.

This driver can also be built as a module. If so, the module
will be called i2c-mpc.

[+]

Lo
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» Click onI2C Hardware Bus Support.
* CheckMPC107/824x/85xx/5200.
» Save your configuration and exit the configuratioaol.

* Type the following command (one line):
make ARCH=ppc
CROSS_COMPILE=powerpc-unknown-linux-gnu- ulmage

The kernel sources will be compiled and the newélewill be

built. The time of building the new kernel depemaisyour 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 howwtote the

newly created kernel into the flash memory. Beftine

kernel can be written into flash, you will havedownload

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

command line of the bootloaderhe kernel will be copied
into RAM, starting at address 0x400000. Then yoll 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 huaater 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 opet.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.
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untitled.kom - Knmpnrt.__'.

File Edit Settings Help

= & =

U-Boot 1.1.4-mpc5200b-2 (Oct 27 2006 - 16:44:37)

CPU: MPC5200 v2.2 at 396 MHz
Bus 132 MHz, IPB 132 MHz, PCI| 66 MHz
Board: phyCORE-MPC5200B-tiny

12C: ready

DRAM : 64 MB

SP: 03fbl768

FLASH: 16 MB

In: serial

out : serial

Err: serial

Net : FEC ETHERNET

IDE : Bus 0: not available

Type "run bootcmd_net" to load Kernel over TFTP and to mount root filesystem ove
r NFs

Hit any key to stop autoboot: 0O
uboot>

Ready. RX(1.5%)

* 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 fiitben 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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Hit any key to stop autoboot: O

uboot> setenv uimage ulmage

uboot= run prg_kernel

Using FEC ETHERNET device

TFTP from server 192.168.3.10; our I|P address is 192.168.3 11

Filename 'ulmage’ .

Load address: 0x400000

Loadi ng: ##+3444358438 5443340804430 443 S F TR
B i i i i e i
R R R R R R A
HHBHEHHHFFEHR R

done

Bytes transferred = 1093419 (l10af2b hex)

.............. done
Erased 14 sectors
Copy to Flash. . done
uboot=

* Type the following command to set the name of ykennel
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 restalt thie new
kernel.

The target will restart booting with the newly deshkernel.

* Close Komport when the target successfully finislvath
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 \smiup 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 kkmeage from

é 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 pid@a with the cross-
compiler. After compiling the project you will comnd execute the newly
created program on the target.

Copying the HelloWorld project:

\

Linux-
PowerPC-Kit

* Click on theLinux-PowerPC-Kitdirectory icon.

» Click onexamples_eclipse

* Right-click theHelloWorlddirectory and sele&@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 sele®aste
* Close theKonquerorfile 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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Workspace Launcher *fi-}

Select a workspace

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

ﬂorkspace:l ome/ptxdist/workspace| |3l Browse...

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

[ OK l [ Cancel

» Confirm the workspace directory widK.

TheWelcomescreen will appear.

& Java - Eclipse SDK j@}

Eile Edit Refactor Navigate Search Project Run Window Help

& Welcome X

Welcome to Eclipse 3.1

o SelectFile -> Importin the menu bar.
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Select

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

Select an import source:

[E Archive file
i Checkout Projects from CVS

# Existing Projects into Workspace

Lt External Features

< External Flug-ins and Fragments
[ File system

ElPreferences

‘iz2, Team Project Set

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

U

Select a directory to search for existing Eclipse projects.

(® Select root directory: [ ] [ Browse...

) Select archive file: l ]

Projects:

Select all

Deselect All

Refresh

i

 SelectBrowse.

= | veopc o

By Desktop Name - Modified|
File System

4 Add w

Select root directory of the projects to import

(x| x|

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

Select a directory to search for existing Eclipse projects.

Ul

@ Select root directory: lfhcme!ptxdist."workspace!HeIIoWorId

H Browse...

() Select archive file: l

I

Projects:

[%| Helloworld

Select All
Deselect All

Refresh

itk

l = Back

l l Finish l l Cancel

» SelectFinishto import the project.

£ C/C++ - Eclipse SDK —

Eile Edit Refactor Navigate Search Project Run Window Help

|ro- B & |gi- & & G |3~ 0 Q- | ® & | - -

I ~C

= 0| 5= outline 3 . Make Target5| =g

&P Q| B ST

b =5 HelloWorld

=

An outline is not available

[2! Problems 52 Cunsule|Propeme5| ¥ }P ¥ =0
0 errors, 0 warnings, 0 infos

Description |Rescur:e ‘ In Folder Location
[l a0

|

* Close theWNelcome 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:

Search | Synchronize | El Console 52 Problems | Progress | Console =B
C-Build [HelloWorld]

Building target: HelloWorld -
Invoking: GCC C Linker

powerpc-unknown-linux-gnu-gcc -oHelloWorld ./HelloWorld.o

Finished building target: HelloWorld

make --no-print-directory post-build
ftp -u ftp://root:" "@192.168.3.11/ ./HelloWorld; ssh root@192.168.3.11 ./HelloWorld

Welcome to the World of the phyCORE-MPC5200!

Build complete for project HelloWorld

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 nesject with
Eclipse and how to configure the project to useGiNU C/C++

Cross Development Toolchain.

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

A new dialog opens.

& New Project =

Select a wizard —

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

Wizards:
% J]ava Project
# Java Project from Existing Ant Buildfile
i Plug-in Project

v &=C

@i Managed Make C Project

[c|Standard Make C Project
b= C+t

® S—E— Y

» SelectManaged Make C Projeand click onNext
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& New Project =)

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

Project name: |myHeIIoWorId |

Project contents

(¥ Use default

|

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

» Enter the project nanmayHelloWorldand click onNext

£ New Project =

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

Project Type: | Executable (Gnu) E]

Configurations:

(%] &% Debug
[%¢| &3 Release

[_| show All Project Types

[_| show All Configurations

[ < Back [ Next = H Finish H Cancel

e Click on buttonNext
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& New Project =

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

I=Projects| C/C++ Indexer

Referenced C/C++ Projects

[ == HelloWorld

Einish l [ Cancel

e Click on button Finish.

£ Open Associated Perspective? {‘—;“

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

[ | Remember my decision

e |

» SelectYesto open the C/C++ perspective.

You will see the C / C++ IDE with the created Pobje
myHelloWorld
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€ C/C++ - Eclipse SDK £

Eile Edit Refactor MNavigate Search Project Run Window Help

e @@ @ 65" @ 6 [ %7 07 Q| & 7 % e @

5 T
C/C++ Projects 3 . ™1 =8 =g
@ @ B ST
b = Helloworld

+ £ myHelloWorld

gz outline 2. ™1 = O

An outline is not available

onsu\e‘Pmparties‘ ® Y50
0 errors, 0 warnings, O infos
‘Dsscr\ptmn ‘Rasnur:a |In Folder Location
- = HelloWorld
b »Binaries
b (Zincludes
b = Debug
+ M HelloWorld.c '
Mew ¥
b =SmyHelloworld
Open
Open With L

¥ Delete

Right-Click onHelloWorld.cin theHelloWorld Project.
* SelectCopy.
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€ C/C++ - myHelloWorld.c - Eclipse SDK -2

Eile Edit Refactor Navigate Search Project Run Window Help

9 B & @ & b @ | O Qr | & & | & §iv Ko Gr @ B |[@c/iC++
[ c/C++ Projects 53 . Navigator i=l| B myHeloworld.c x = 0|8 outline 8 2 =0
] g
& & @ @ & 7| #include <stdio.h> s BRE e ¥
< 5 Helloworld .  stdio.n
int main()
b <& Binaries R © main
b Mincludes printf("Welcome to the World of the phyCORE-PXA2701\n");
return 0;

b (=Debug )

» B HelloWorld.c
< 5 myHelloWorld

b < Binaries

b #includes
» (=Debug

> L& myHellowerld.c

[l Problems 33 - Console | Properties X » Y =08
0 errors, 0 warnings, 0 infos

Description Resource | In Folder Location

Writable Smartinsert 8:1

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

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

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

* Right-Click themyHelloWorldproject and choose Properties.

The properties dialog opens.
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€

ype filter text -

Info

Builders

C/C++ Documentatic
C/C+4 File Types
C/C++ Indexer

Project References

Properties for myHelloWorld

C/C++ Build

rActive configuration

Project Type: [

Configuration: [Debug

E] [Manage..|

rConfiguration Settings

Tool Settmgsl Build Settings | Build Steps ‘ Error Parser5| Binary Parser| Envwrnnment‘ Macrosl

- %% GCC C Compiler

(EPreprocessor
(E2symbols
(#Directories
(# Optimization
(2 Debugging
(Ewarnings
(EMiscellaneous
= ) GCC C Linker

(#General

)

Command lpowerpc—unknnwn—hnux—gnu—gcc

|

All options: |-00 -g3 -Wall -c -fmessage-length=0

[Hesture Defaults l l Apply

[

J

OK l [ Cancel

|

E

ype filter text ‘

Info

Builders

C/C++ Build

C/C++ Documentatic
C/C++ File Types
C/C++ Indexer

Project References

SelectC/C++ Build.

Properties for myHelloWorld <

C/C++ Build

rActive configuration

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

Project Type l

Configuration lDebug

E] [ Manage...]

rConfiguration Settings

Tool SETIH'\QS{ Build Settings | Build Steps| Error Parser5| Binary Parser‘ Emﬂrcnment‘ Macrus]

~ §3GCC C Compiler
(E2Preprocessor
(ESymbols
(#Directories
(2 Optimization
(#Debugging
EWarnings

(EMiscellaneous

(#2General @

Command: [pcwerpc-unknown-linux-gnu-gcc

|

All options:

-

[Restcre Defaults] l

[

|

Apply

oK ] l Cancel

|

SelectGCC C Linker

Enter at Commandiowerpc-unknown-linux-gnu-gcc.
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& Properties for myHelloWorld {7‘*

ype filter text - C/C++ Build =LA 1

Info

~Active configuration

Builders Project Type: [ l .

C/C++ Build

Configuration: [Debug E] IManage...]
C/C++ Documentatic

C/C++ File Types ~Configuration Settings

SCdnd=rey Tool Settingsl Build Sett|ngs| Build Steps| Error Parsers| Binary Parser| Enwronment| Macros]

Project References =

Command: | powerpc-unknown-linux-gnu-as
[«] d [p pe-unk linux-g ]
£ Debugging

All options: -
& Warnings

EMiscellaneous

< ) GCC C Linker d

# General
Elibraries

#EMiscellaneous

(2 Shared Library Settings

- %% GCC Assembler

& General

L]

oD [Restore Qefaultsl [ Apply l
[ P——r—

[ ok [ cancal |

e SelectGCC Assembler

* Change Commanasto powerpc-unknown-linux-gnu-as
* Click onApply.

68 © PHYTEC Messtechnik GmbH 2006  L-679e 2



Getting More Involved

& Properties for myHelloWorld {-—;‘*

ype filter text - C/C++ Build ov o

Info Active configuration

Arilitere Project Type: [ l A

e
Configuration: [Debug E] [Manage...l

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

C/C++ Indexer J [ Tool Settings | Build Settings | Build Steps | Error Parsers | Binary Parser ‘ Environment | D

Project References Pre-build step:

Cormmand:

l l

Description:

l l

Post-build step:

Command:

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

Description:

l l

aD) [Restore Defaults” Apply l
[ —zz—

[ oc [ cocal |

» Select the Build Steps tab:

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

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

* Click onApply.
* Click onOK.
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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
Cled
e
l 0K l [ Cancel

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

The project will be rebuilt.
» Select theConsoletab.

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

Search | Synchronize | B Console i2 . Problems Progress | Console =8
C-Build [myHelloWarld] D G| = B~ £iv
Building target: myHelloWorld B

Invoking: GCC C Linker
powerpc-unknown-Llinux-gnu-gcc -omyHelloWorld ./myHelloWorld.o
Finished building target: myHelloWorld

make --no-print-directory post-build
ftp -u ftp://root:" "@192.168.3.11/ ./myHelloWorld;ssh root@l92.168.3.11 ./myHelloWorld
Welcome to the World of the phyCORE-MPC5200!

Build complete fTor project myHelloWorld @

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_ttySO0() 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 complegegmno
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(B myHelloWorld.c X ¥ =5

#include <unistd.h> <
#include <fentl.h>
#include <stdio.h=

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

{

int out; /* variable for file describtor *f
out=open("/dev/ttyPSC2",0_RDWR); /* open ttyPSC2 interface */
write(out,buffer,count); /* write n bytes to ttyPSC2 *f
close(out); /* close the serial interface *f
I
int main()
{
char buf[]={"Welcome to the World of the phyCORE-MPC5200! (ttyP5C2)\n"}; /* output variable
write_tty(buf,sizeof(buf)-1); /% write buffer to ttyPSC2 +#
printf("Welcome to the World of the phyCORE-MPC5280'\n"); /* write to stdout
return 8; -
¥ -
4 [

» Save your program after changing the code.

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

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

» If your are not logged in, entesot and presenter.
* 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.

12
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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
m 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 prograsmdopied to
target and directly executed. A program can alsexszuted on
the target without compiling a project. In the fbblowing steps
you will learn how to start a program on the targetexternal
tool.
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e

& External Tools ‘_1;\‘

Create, and run conf g

Ready to launch

Configurations:

4 Ant Build

@ Program

Close

e Select in the menu baRun->External

Tools

Tools->External

& External Tools —

Create, manage, and run configurations

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

Configurations

Il New _configuration|

s Ant Build

-
@ Program EIMB\HI &Rafrash‘ P8 Environment Iflgnmmun}

¥..New_configuration

rLocation

[

|

[Brcwse Wcrksga:e...”Ercwsg File System ” Variables ]

rWorking Directory

[

[Brcwse Wcrﬁspa:e...”Ercwse File System ” Variables

rArguments:

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

I KIDE D

Variables.

Close

» SelectProgram
» SelectNew
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& External Tools —

Create, manage, and run configurations

P>,
Run a program @

Configurations Name Imstuanrm Target I

s Ant Build

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

¥. myHelloWorld Target
Location

[fusr!bmfssh ]

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

‘Working Directory

[

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

Arguments:

root@192.168 3 11 /myHelloWorld g

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

* EnterName:myHelloWorld Target

» EnterLocation:/usr/bin/ssh

* EnterArgumentsroot@192.168.3.11 ./myHelloWorld
» SelectApply.

Search Progress — Console X Console | Problems =8

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

e SelectRun.

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

%r
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3.7 Starting the program when booting the target

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

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

m 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 helpmbolic 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.

|'
FTF

FTP for

Target

» Click on the Icor=TP for targeton your desktop.
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&y ftp:/froot@192.168.3.11/etc/init.d - Konqueror.;_%"}'}

Location Edit View Go Bookmarks Tools Settings Window Help
QOO0 00 = A Cm 2|
B3 Location: |/ ftp://root@192.168.3.11/etc/init d -]l
xl L7 L7 L7 |
banner inetd modules networking
@ jE— — | | —
| [~ L & L5 Lo
W pure-ftpd rcs telnetd thitpd
.4 —
|
# udev
& 9 ltems - 9 Files (8.1 KB Total) - No Folders

* 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€élteate New—
>Text File.

2\ Konqueror-—=)

Enter text filename:

|myHeIIOWorId |

lE') Clear HV’ oK Hx Cancel l

* EntermyHelloWorld

* Click onOK.

* Right-Clickon myHelloWorldand selecOpen With
» Enterkwrite and click onOK.

The text editor kwrite starts with an empty docutmen
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* myHelloWorld [modified] - ICWrite__;_%%

File Edit View Bookmarks

#1/bin/sh

BN I X IR e - R ik

/home /myHelloWorld,

Tools Settings Help

* Enter the following two lines:

#!/bin/sh
/home/myHelloWorld
» Select File —> Save

e Close the kwrite window.
e Close the FTP window.

-

Telnet for
Target

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

root@phyCORE-MPC5200B: retcsrc.d> 1s -1 -
lruxruorux 1 1001 Users 14 May 16 2006 ->

Lrwxruxrwx 1 root root 19 May 19 2006 ->

Lrwxruxrwx 1 root root 16 May 19 Z006 =>

lruoruxrux 1 root root ZZ May 19 2006 =53

Lruruorux 1 root root 19 May 19 2006 -

lrusruorux 1 1001 users 19 May 16 2006 d

lruxruorux 1 1001 Users 16 May 16 2006 ->

Lrwxruxrwx 1 root root 17 May 19 2006 -> -

root@phyCORE-MPC5200B: setc rc.d> ] b
Ai| | ] telnet

» Enterroot and pres&nter to login.

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

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

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

want to create a new link, choose the next freebsunin this
example you can use S16_ ...

ﬁ On your target system could exist more than 16trif you

» 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 gpstem.
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=1 untitled:kom - Komport =

Eile Edit Settings Help
=} iﬂ = f'

NET: Registered protocol family 1

NET: Registered protocol family 17

VFS: Mounted root (jffs2 filesystem).

Freeing unused kernel memory: 96k init

mounting filesystems... done.

creating Network-Device lo...done.

running rc.d services. ..

mounting. .. ramfs at /dev

creating initial udev device nodes:

on, 100HDX, 10HDX.

Starting telnetd. ..

PURE-FTPD: No /etc/pure-ftpd defaults found
fusrisbin/pure-ftpd

PURE-FTPD: Starting pure-ftpd: Jusr/sbin/pure-ftpd
PURE-FTPD: no upload script defined, skipping

Done

NET: Registered protocol family 10

IPv6 over |Pvd4 tunneling driver

thttpd: starting

thttpd: done

Starting INETD server: inetd ... DONE

Welcome to the World of the phyCORE-MPC5200! (ttyPSC2)
Welcome to the World of the phyCORE-MPC5200

phyCORE-MPC5200B login: []

Ready. RX(0.98%)

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 onlestribe debugging via
TCP.

4.1 Starting the GDB-Server on the target

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

Komport

* Open Komport

phy CORE-MPC5200B login: root
login[698]: root login on "ttyPSC2'

root@phyCORE-MPC5200B: ~> gdbserver 192 .168.3.10:10000 myHel | oWor |d
Process myHel loWorld created; pid = 703
Listening on port 10000

» Typeroot and pres&nter.
» Start the gdbserver:
gdbserver 192.168.3.10:10000 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 debugdédter the
configuration of your project settings, the GDB dgger will
start and connect to the GDB-server on the target.

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

A dialog to create, manage and run applicationsapibear.

Create, manage, and run configurations

@ [Debugger]: No debugger available

Configurations: Name: [myHeIIoWorId l

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

= [E]C/C++ Local Application

@myHelloWorld

[E]C/C++ Postmortem debuggei

Mainl (><)=Argument5| EEnvironment| E;‘gi‘FDebugger| @Source| Elgommonl

Project:

S Edlipse Application [myHeIIoWorId H Browse... l

] Java Applet .
&) r C/C++ Application:

11 )ava Application
= - [DebugfmyHeIIoWorId HSearch Project...” Browse... l

Ju JUnit

Unit Plug-in Test
i) ¢ [%] Connect process input & output to a terminal.
[Z, Remote Java Application

[ sWT Application

(] e

[ tew ][ oeee |

Close

» SelectC/C++ Local Application
* Click onNew.
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)

Program Selection )

Choose a program to run:

Binaries:

¥ myHelloworld

Qualifier:

% ppche - imyHelloWorld/DebugfmyHelloWorld

ok |[ conce

o Select thesearch Projecbutton.
 ClickonOK.
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Create, manage, and run configurations

Configurations: Name: [myHeIIoWorId l

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

 [E]C/C++ Local Application [ Main| (><]=Argument5| EEnvironment" %‘FDEbUQQEFI E.5ource | CCommon
@ myHelloWorld
[€]C/C++ Postmortem debugger Debugger: |bDB Server Iz]

& Eclipse Application [ Stop at main() on startup

4l Java Applet
o Debugger Options,
[ )ava Application

Ju JUnit Main| shared Libraries

Jii JUnit Plug-in Test GDB debugger [gdb H Browse... l
[Z Remote Java Application

GDB command file: [ H Browse... l

Connection: ﬂ
Device: |/dev/ttyS0
Speed: (115200 | - |

= SWT Application

(] | [y

. New | Delete | apply || Revert |

[ Debug ][ Close ]

e Select thdDebuggettab.
e Select DebuggefGDB 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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Create, manage, and run configurations

Configurations: Name: lmyHeHoWDrId

[T]C/C+4+ Attach to Local Application

= [E]C/C++ Local Application

[Main| (><]=Argumer1ts| ﬁEnvironment“ﬁ‘DEbUggerl E-Source | ElCommen

@ myHelloWorld

[T]C/C++ Postmortem debugger

Debugger [GDB sServer E]

S Eclipse Application

[ Java Applet

Debugger Options
[T Java Application e !

(%] Stop at main() on startup

U Junit Plug-in Test GDB debugger

[Zl Remote Java Application

Ju JUnit Main| Shared Libraries

lfoph’powerpc-unknown-Iinux-gnu;‘bin!powerpc-uw]I Browse... ]

GDBcommandﬁIe-I ” Browse ]
[E]SWT Application
Connection
Host name or IP address:
([l |
[ wew |[ opelere [ apply || Revert |
[ Debug H Close ]

 Select ConnectiontCP

e Enter the Host name IP addre$92.168.3.11

* Click the Applybutton.

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

* Click Debugbutton.

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

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

[ | Remember my decision

» Selectyesto switch to the debug perspective.

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

the target.

& Debug - myHelloWorld.c - Eclipse SDK =)

File Edit Refactor Navigate Search Project Run Window Help

- B30 Q- &8 & &~ §- & & o o [fmebug]
#s Debug 32 = 8O ||= Variables 2 Breakpoints  Modules Registers Signals =0
L IR TN AT LB & & %"

~ &2 GDB Server (6/24/06 5:38 PM) (Suspended)

¥ @ Thread [1] (Suspended)

= 1 main() at ./myHelloWorld.c:18
E "\177\310%27642040\0027X\177\30143754360\020\000\002437410201001211

w1 Debugger Process (6/24/06 5:38 PM)

Gl | |03 [ = | D)
[ myHelloWorld.c 32 = B 5= outline 52 =5
int main() (=] B8R ¥ e 7
{ = unistd.h
> char buf[]={"Welcome to the World of the phyCORE-MPC5200! (ttyPSC2)\n"};/* output variable
A fentlh
write ttySe(buf,sizeof (buf)-1); /% write buffer to ttyP o ctdioh
printf(“welcome to the World of the phyCORE-MPC5200!\n"); /% write to stdout
return 0; e write_ttyS0
1 o main
K1 GI¥)
NG EGERG S, Tasks | Memory =8
C-Build [myHelloworld] @ Bl =t B i
powe rpc-unknown-linux-gnu-gcc -omyHelloWorld ./myHelloworld.o
Finished building target: myHelloworld
Build complete for project myHelloworld g

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

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

%5 Debug 2

Toggle Breakpoint

Bun As

I Debug As
Team

4 Compare With
Replace With

d)
]

v v w w ¥

—

Add Bookmark...
Add Task...

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

Preferences.. phyCORE-

( ? return 0;

«
* Select the last line in main.

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

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

» Expandbufin the variables window

Variables X Breakpoints | Modules | Registers | Signals =8

DR 5 R KT

¥ (= buf —

[

G)=huf[0] = .
=hbuf[1] = .

=buf[2] = .

(=buf[3] = .
=buf[4] = %"
#):buf[5] = '@
Gd=buf[B] = .

G=buf[7] = . @

0 '\O'

<] [«]»]

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

You will see the content difufin the Variable Window.

Variables

9= buf[0] = "W' E

t9:buf[1] = ‘e’ ;.
ta-bufl21 =T E

"welcome to the World of the phyCORE-MPC520@! (ttyPSC2)\n"

e Click on the variable buf.
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[ myHellowWoerld.c &2 =a
/* write n bytes to the serial interface */
void write_tty(char *buffer, int count)
{
int out; /* variable for file describtor *f
® out=open("/dev/ttyP5C2",0_RDWR); /* open ttyPSC2 interface *f
write(out,buffer,count); /* write n bytes to ttyPSC2 *f
close(out); /* close the serial interface *j
} g
[ [«]]
s

» Then click on the buttostep into to enter the function

write_tty.

The debugger stops write_tty.

You will see the following variable window:

=
Variables X Breakpoints | Modules | Registers | Signals = B8

i § R KT

“¥huffer = Oxbed83ed7

¢3! count = 52
G=out = -1093124428

ﬁbedﬁe-‘l? "Welcome to the World of the phyCORE-PXA27@! (ttyS@)yn"
4

an

e Click on the variable buffer.

There will probably be another address at the pobffer.
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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.

)= & Breakpoints|Modules|Regi5ter5‘ Signals| =08
LB & R %7

b w'buffer = DxbedB3ed7

+¥count = 52

Select All Ctri+A

L OSSR e Copy Variables Ctrl4+C

"] Disable

(o o] )

@, Cast To Type... =8

52

or '/ Find Variable.. Ctrl+F

%, Change Value._.

v
¥ 5o Add Global Variables...
] *f #®
%4 Remove All Global Variables

Format L

'Y % antnot wariahle 5;\"" Watch

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

£ SetVvalue =

Enter a new value for count:

| :

[« [+1*])

. ok || cancel |

e 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 Ove = putton for two times.
* Change to Komport.

1" untitled_-kom - Komport =

File Edit Settings Help
= d =

root@phyCORE-MPC52008: ~> gdbserver 192.168.3.10:10000 myHel | oWor I d
Process myHel loWworld created; pid = 703

Listening on port 10000

Remote debugging from host 192.168.3.10

e | come

Ready. RX(0.68%)

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

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

Console| asks (TR, -o
ElEEEE
@ #®

emory Renderings

Memory Monitors @% :

Add Memory Monitor

o Select theMemorytab in the window below.
» Click on the buttorAdd Memory Monitar

9= Variables i . Breakpoints Mody

Monitor Memory {'—_3'

Enter address or expression to monitor:

0x7Tfclfdds| E]

v B puffer = ox7fclfdds

tflcount=7

G=out =3

. ok || cancel |

Bx7fclfdds "wWelcome to the World of the phyCORE-MPC5208! (ttyPSCZ)\n"

] v
» Enter the address blifferand click onOK.

Console Tasks | [ Memory 52 =8

REEEE N
+ %

Memory Monitors 4+ x S& Memory Renderings

rr
Address ‘ﬂ-} ‘4-? ‘S.B ‘c.p ‘ |E

TFCIFDDG T7FCIFE20 18000558 57656C63 GFGDG520

JFCIFDEG 746F2074 68652057 6F726C64 206F6620
JFCIFDFO 74686520 70687943 4F52452D 4D504335
JFCIFEQ@ 32303021 20287474 79505343 32290A00
JFCIFEl@ 10000588 7FCIFE84 OFFEAFCC 10000614

KD

* Change the window size.
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EEEE-
()%

» Click on theAdd Rendering Button

& Add Memory Rendering =

Memory Monitor

Ox7fclfdds : 0x7fclfdds

Add New...

i

Memory Rendering(s)

Hex

Signed Integer

Unsigned Integer

ok |[ cancel |

» Select ASCII and click on th@K button.

Console | Tasks

= B8
HEICEER
+ X

Memory Monitors = % & Memory Renderings
& Ox7fclfdds 0x7fd54ddg <Hex> | Ox7fd54ddB : 0x7FD54DD8 <ASCIl>
Address |ﬂ—3|4—?|8—B|C—F| E
TFD54000 GON X Welc ome

TFDS4DEG to t he W orld of
TFD540F0  the phyC ORE- MPC5

2
TFD54EG0 200! (tt yPSC ! @

You can see the content of the variable buf at dddress
Ox7fc1fdd8.
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« Next click on theResum¢ ™™ button in the menubar.

[€ myHelloworld.c &2 =0
B -
int main()

{
char buf[]={"Welcome to the World of the phyCORE-MPC5200' (ttyPSC2)\n"}; /* output variable
write_tty(buf,sizeof(buf)-1}); /* write buffer to ttyP5C2 ¥
printf("Welcome to the World of the phyCORE-MPC5200!\n"}); /¥ write to stdout

#a return 8;

} -
<r

1

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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Summary

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
memaory monitor.
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Suggestions for Improvements

Document: phyCORE?-MPC5200 with Linux
QuickStart Instructions
Document number: L-679e_2, November 2006

How would you improve this manual?

Did you find any mistakes in this manual?
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