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1 Introduction _
5 min

In this QuickStart you can find general information information on the
PHYTEC phyCORE®-MPC5200B 10 and an overview of the Eclipse
software development tool and GNU GCC C/C++ Cross-Development
Toolchain. You can also find instructions on how to run example programs
on the phyCORE®-MPC5200B 10, mounted on the PHYTEC phyCORE®
Development Board MPC5200B 10, in conjunction with the Eclipse
development tool.

Please refer to the phyCORE-MPC5200B 10 Hardware Manual for
specific information on such board-level features as jumper configuration,
memory mapping and pin layout.

1.1 Rapid Development Kit Documentation

This "Rapid Development Kit" includes the following electronic

documentation on the enclosed "PHYTEC Linux-PowerPC-

Disc":

e PHYTEC phyCORE-MPC5200B 10 Hardware Manual and
Development Board Hardware Manual

e MPC5200B IO controller User's Manuals and Data Sheets

e this QuickStart Instruction with general "Rapid Development
Kit" description, software installation advice and an example
program enabling quick out-of-the box start-up of the
phyCORE®- MPC5200B IO in conjunction with the Eclipse /
GNU GCC C/C++ software development toolchain

2 © PHYTEC Messtechnik GmbH 2007 L-679¢ 6
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1.2 Professional Support Packages available

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

For more in-depth questions, we offer a variety of custom
tailored packages with different support options (e-mail, phone,
direct contact to the developer) and different reaction times.

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

1.3 Overview of this QuickStart Instruction

This QuickStart Instruction gives a general "Rapid Development
Kit" description, as well as software installation advice and an
example program enabling quick out- of-the box start-up of the
phyCORE®-MPC5200B in conjunction with the Eclipse IDE and
GNU GCC/C++ software tools. It is structured as follows:

1) The “Getting Started” section describes the configuration of

the host platform and the setup to install the tools used in this
QuickStart.

2) The ““Getting More Involved™” section provides step-by-step
instructions on how to configure and build a new kernel,
modify the example, create and build new projects and copy
output files to the phyCORE®-MPC5200 using Eclipse.

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

In addition to the dedicated data for this Rapid Development Kit,
the PHYTEC MPC5200I0-Disc contains  supplemental
information on embedded microcontroller design and
development.

© PHYTEC Messtechnik GmbH 2007 L-679¢_6 3
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1.4 Conventions used in this QuickStart

The following is a list of the typographical conventions 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 text that should be
typed literally by the user.

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

At this part you might leave be path of this QuickStart.

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

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

You have successfully passed an important part of this
QuickStart.

You can find information to solve problems.

m_ You can find useful supplementary information about the topic.

4 © PHYTEC Messtechnik GmbH 2007 L-679¢ 6
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1.5 System Requirements

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

the PHYTEC Development Board with the included DB-9
serial cable, AC-to-DC adapter supplying 12 V DC/min. 1.5
A,

PHYTEC Distribution based on OSELAS from Pengutronix

an IBM-compatible host-PC (586 or higher)
openSUSE Linux 11.0 OSS (x86) and KDE desktop

e recommended free disk space: 2 GB

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

A EG

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

e

> “freescale

semiconductor

http://www.freescale.com/

© PHYTEC Messtechnik GmbH 2007 L-679¢ 6 5
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1.6 The PHYTEC phyCORE-MPC5200B 10

The phyCORE-MPC5200B IO represents an affordable yet
highly functional Single Board Computer (SBC) solution in the
size 53 x 57 mm” for the tiny-Board and 57 x 84 mm? for the 10-
Board . The standard board is populated with a Freescale
PowerPC Microcontroller MPC5200B featuring a 32-bit
processor architecture with Double precision FPU, 396 MHz
processor speed, Peripheral component interconnect (PCI)
controller, ATA controller, BestComm DMA subsystem, 6
programmable serial controllers (PSC) configurable for the
following functions:

Fast Ethernet controller (FEC), Universal serial bus controller
(USB revision 1.1 host), Two inter-integrated circuit interfaces
(I2C), Serial peripheral interface (SPI), Dual CAN 2.0 A/B
controller (MSCAN), J1850 byte data link controller (BDLC)

All applicable LocalPlus data/address lines and applicable signals
extend to two high-density 100-pin Molex SMT pin header
connectors (pin width is 0.635 mm./25mil) lining the circuit

board edges. This enables the phyCORE-MPC5200B tiny/IO to
be plugged like a “big chip” into target hardware.

The standard memory configurations of the phyCORE-
MPC5200B tiny features 64MByte DDR-SDRAM and 16MByte
external Flash. The standard memory configurations of the
phyCORE-MPC5200B IO features 128MByte DDR-SDRAM
and 32MByte external Flash. The external Flash supports direct
on-board programming without additional programming
voltages.

6 © PHYTEC Messtechnik GmbH 2007 L-679¢ 6
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phyCORE-MPC5200B tiny Technical Highlights

e phyCORE dimensions 53 x 57 mm with two high-density 100-pin
Molex SMT pin header connectors
e Processor: Freescale Embedded PowerPC MPC5200B, 396 MHz clock

phyCORE-MPC5200B 10 Technical Highlights

e phyCORE dimensions 57 x 84 mm” with two high-density 200-pin
Molex SMT pin header connectors

e Processor: Freescale Embedded PowerPC MPC5200B, 396 MHz clock

e Altera FPGA with up to 8000 Logic Cells

e Battery buffer able SRAM

Internal Features of the MPC5200B:

e ¢300 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

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

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

e BestComm DMA subsystem
e 6 programmable serial controllers (PSC), configurable for the following
functions:
e Fast Ethernet controller (FEC)
Supports 100Mbps IEEE 802.3 MII, 10 Mbps IEEE 802.3 MII

e Universal serial bus controller (USB)
USB revision 1.1 host

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

© PHYTEC Messtechnik GmbH 2007 L-679¢ 6 7
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Dual CAN 2.0 A/B controller (MSCAN)
J1850 byte data link controller (BDLC)
Test/debug features

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

The PHYTEC Development Board, in card dimensions (195 x 170
mm?/7.68 x 6.7 in’.), is fully equipped with all mechanical and electrical

components necessary for the speedy and secure insertion of PHYTEC
phyCORE-MPC5200B IO Single Board Computer.

Development Board Technical Highlights

reset push button

one software programmable LED for processor

one software programmable LED for fpga

LEDs for supply voltage monitoring

power supply for regulated input voltage of +12V. It supplies regulated
+3.3 V for the phyCORE-MPC5200B 10 and futher supply voltages.
two DB-9 sockets for the RS-232 interface

two DB-9 plugs for two separate CAN interfaces

Ethernet socket with integrated USB Host Interface

Compact Flash Card Socket

PCI Socket

ATA-Interface

© PHYTEC Messtechnik GmbH 2007 L-679¢ 6
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1.7 Software Development Toolchains

1.7.1 Eclipse

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

The CDT is an open source project (licensed under the Common
Public License) implemented purely in Java as a set of plug-ins for
the Eclipse SDK Platform. Theese plug-ins add a C/C++
Perspective to the Eclipse Workbench that can now support C/C++
development with a number of views and wizards, along with
advanced editing and debugging support.

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

Primary CDT plug-in is the "framework" CDT plug-in.
CDT Feature Eclipse is the CDT Feature Component.

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

CDT Ul 1s the Core UI, views, editors, and wizards.

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

CDT Debug Core provides debugging functions.

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

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

© PHYTEC Messtechnik GmbH 2007 L-679¢ 6 9
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1.7.2 The Gnu Cross Development Toolchain

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

The platform where the actual development takes place is called
the host platform. The platform where the final application is
tested and run is called target platform. In this QuickStart we are
using a x86-architecture based Linux as host platform. As target
platform we are using the arm architecture with a MPC5200B
tiny/IO CPU.

Building a program for a CPU architecture different from the one
used on the machine where the compilation i1s done, is
accomplished using a cross-compiler toolchain and cross-
compiled libraries. In this QuickStart we are using the GNU
C/C++ Cross Development Toolchain.

10
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2 Getting Started _
35 min

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

2.1 Requirements of the Host Platform

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

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

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

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

© PHYTEC Messtechnik GmbH 2007 L-679¢ 6 11
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2.2 Configuring the Host Platform
In this passage you will learn how to configure the host platform. You will
execute the following steps:
¢ Install additional software packages. These packages are necessary to
accomplish the steps in the Quick Start Instructions.

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

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

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

2.2.1 Installing Software Packages

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

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

some configuration steps won’t work correctly.
CAUTION

12 © PHYTEC Messtechnik GmbH 2007 L-679% 6
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Search: | |~ Q,g
.-

Applications

a‘ Adrninistrator Settings
B -

vasT

& Systemn Information
l.' sysinfof

Systern Folders

Horme Folder
Jhomeldeveloper

My Documernts
Shomefdeveloper/Documert s

Metwork Folders

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

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

e Open the Administrator Settings / YaST.

Run as root - KDE su_ &

Please enter the Administrator {roof) password to
continue.

Caommand:  /shindast2

Password: | |

[ lgnare H'r" QR Hx Cancel l

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

Eile Edit Help

“ga Software
L_"-! E.j Online Update

Software Management

sl Hardware
M system = | Installation Source | Installation into Directory
P! Network Devices @ Media Check I*’i ", Patch CD Update
‘: Ralwer: teeyision [,_ System Update @ Virtual Machine
- Installation (XEN)

e
{71 Security and Users

* Miscellaneous

e Open Software Management in Software.

B YaST2@ws-ptx
File Package Extras Help

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

e Select the filter Search.
e Type libxmI2-devel and click the Search button.
e Check libxml2-devel.
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Eile Package Extras Help

Package | Summary

Filter: |Search |v|
Z} python-devel Include Files and Libraries Mandatory for Building Python

Search:

[py‘thon-deve\ |'|

| Search |

~Search in
[%| Name
[% Summary
|| Description

|_| Provides

| Reguires £l | €103

Search Mode: Description | Technical Data |Dependencie5 |!er5\on5 }

‘ Contains |‘| python-devel - Include Files and Libraries Mandatory for Building E
Python Modules.

[ | Case Sensitive

The Python programming language's interpreter can be extended

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

e Type python-devel and click the Search button.
e Check python-devel.

B vastz <
File Package Extras Help

Fiter: | Search ] | |Package summary |size | Avail. ver. ||
W titp Trivial File Transfer Protocol (TFTP) 616 K 043-10
Search: 2 - TFTP Server Configuration 112
[t [
Search |

Searchin

%] Name

(%] Summary

[ Description

] RPM "Provides"
|| RPM"Requires"

(21 | (]

Search Mode:

| Cantains [~

Description | Technical Data Dependencies ‘Mersmns |F|IeL|:4]>

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

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

Name |DiskUsage | |Used Free |Tofal |
7 B 151% 34 GB 21 GB 55 GB

| Check |\:]Agmcheck Cancel H Accept

e Type tftp and click the Search button.
e Check the packages tftp and yast2-tftp-server.
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File Package Extras Help

Filter: | Search

Search:

| at3-devel

~Searchin

| Search ‘

(% Name

% Summary

|| Description

|| RPM "Provides"
[ | RPM "Reguires”

Search Mode.

|-doc Qt3 Development Kit

[ qt3-devel-tools  User Interface Builder and other tools (designer, assistant, ling

<1 ]

[Cumams

|| Case Sensitive

|Used |Free ‘Tota\ |

‘Name ‘D\skUsage |
]

[ 51% 34GB 21GB 55GB

Description Technical Data Dependencies | Wersions File List | 4]

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

You need this package if you wantto compile programs with Qt 3. It contains
the "Qt Crossplattorm Development Kit2". Under /usilib/gt3 you will find
include files, documentation, precompiled examples, and a tutorial for getting
started with Qt

] El'l

[4]¥]

Youneed alicense for using Qt with a non-GPL application. A license can he

| Check ‘DAglucheck | Cancel H Accept |

Type qt3-devel and click the Search button.

Check qt3-devel.

File Package Extras Help

Filter: | Patterns

| Pattern
=

[ xen Virtual Machine Host Server
- Proprietary Software
i Java Environment

Misc. Proprietary Packages

- Development

[ Basis Development

[] GNOME Development

[] KDE Development

[ RPMBuild Environment

[] Integrated Development Environments
+ Development

D Linux Kernel Development

[] Perl Development

[] qt4 Development

[ Python Development

[] vaST Development

[ web Development

TeliTk Development

[~

Package | Summary

boost Bo + Librari
i boost-devel Development package for Boost C++

@ ddd Debugger with Graphical User Interface

[ glibe-info  Info Files forthe GNU C Library

&4 Itrace Trace the Library and System Calls a Program Makes

4 swig Simplified Wrapper and Interface Generatar

texinto Tools Needed to Create Documentation from Texinfo Sources
E valgrind Memory Management Debugger

El | [«]v]

Description | Technical Data | Dependencies |!ersions |FiIeLi‘1|>

Boost provides free peer-reviewed portable C++ source libraries. The

| Name |D\skUsage |

| Used | Free |Total |

boost - Boost C++ Libraries “3‘
emphasis is on libraries that work well with the C++ Standard Library
One goal is to establish "existing practice” and provide reference

' N 161% 34GB 21GB 55GB

implementations so thatthe Boost libraries are suitable for eventual B
standardization. Some of the libraries have already been proposed for [~

| Check | [ Autocheck Cancel || Accept |

Select the filter Patterns.

Select
Development.

Click Accept.

Base Development,

C/C++ Development,

and Tcl/Tk

16
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Automatic Changes

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

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

Continue | Cancel |
— % |

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

If problems occur while resolving dependencies, we re-
commend going back to a default configuration.

CAUTION
¢ Click Continue to install the packages.

[@ vasT2 <2> el 1 Ll

SuSEconfig must write the [% Writing the system configuration
configuration of your SUSE LINUX
system. Depending on the CPU
and the amount of memory, this
process can take some time

[*]

Running SuSEconfig.permissions
Running SuSEconfig.postfix
Running SuSEconfig.scpm

Install more packages? )

Install More I ‘ Finish

Finishing SuSEconfig

Done.

Progress

e Click Finish.
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2.2.2 Set Up Network Card Configuration

address of your host. We recommend disconnecting your host

a In the following steps you will have to configure the IP

CAUTION

from any other network. If you change the host’s IP, chances

are that problems may occur with other hosts in the network.

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

9. ¥aST Control Center @ linwx10v -2,

File Edit Help

@ Software

8 Hardware

[l
Systemn

-I;} Metwork Services

"Evj" Movell AppArmar

) )
Yo Security and Users
i ]

‘;I
%gal Virtualization

L
% Miscellaneous

a Metwork Devices

DsL

T3

Modem

ISDN
=

Metwork Seftings

Search...

e Choose Network Settings in Network Devices.

18
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®YasT2@ws-ptx O

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

|Name | IP Address |

AMD PCnet - Fast 79C971 DHCP

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

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

AMD PCnet - Fast 79C971

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

| add || Edit H Delete |

| Abort \

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

Click Edit to enter the Network Card Setup.

Choose Static address setup.

Enter IP address 192.168.3.10 and subnet mask 255.255.255.0
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2.2.3 Disabling the Firewall

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

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

Network Card Setup

—Device Activation

Activats device

#tBoot Time -

—Firewall

Assign Interface o Firewall Zone

[Immal Zane (Unprotected) A

Device Control

rD Enable Diewice Controlfor Mon-root User Via Knternet

— Masimum Transfer Unit (MTU)

Set MTU

[ -]

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

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

The firewall is now disabled for this network card.
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2.2.4 SetUp TFTP Server

Later in this Quick Start you will learn how to write a new kernel image
into the flash memory of the target. To download the kernel image from the
target, you need have to have a TFTP server running. In this passage we
show you how to configure a TFTP server.

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

'Jq, YaST Control Center @ linux-j10v r__

File Edit Help
LA DIUWSEL [ LA llETIL
@ Software I!I g B
M Lardware | Mail Transfer Agent E MNFS Client

[
System @ MIS Client NTP Configuration

|i\‘l‘Network Devices ) )
'@= Network Services (xinetd) @ Proxy
ﬁ Metwork Services

"B”NoveuAppArmor L‘.:-i‘r‘ Femote Administration (VMNC) «@L Samba Server
@ < . .
I ecurity and Users @ TETP Server Windows Domain
_|‘ s Membership
- Virtualization )
o ISCSlInitiator "N
a\) Miscellaneous E
-
Search...

e Choose TFTP Server in Network Services.

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

Control Center.
CAUTION
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Configuring a TFTP
Server

Use this to enable a server for
TFTP (trivial file transfer
protocol). The server will be
started using xinetd.

the same.

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

be created if it does not exist.

&=

Note that TFTP and FTP are not

=

usual value is /tEtpboot. It will
|

<< TFTP Server Configuration

() Disable

@ Enable

Boot Image Directory

Jftpboot || Browse. .. |

Firewall is disabled

| View Log |

| Back | | Abort |

Switch the selection to Enable.

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

Click Finish.

The directory ‘tftpboot' does not exist.
Create it?

Click Yes to create the /tftpboot directory.

The TFTP server will be started.

Close the YaST Control Center.

You have successfully finished the configuration of the host

@ platform.

SUCCESS

22
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2.3 Linux-MPC520010-Kit Setup

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

The setup contains the following programs:

e GNU C/C++ Cross Development Toolchain - you can use the
toolchain to develop programs for the target on your host PC.

Eclipse SDK with CDT - the Eclipse SDK is a platform and
application frameworks for building software, which can use
the GNU C/C++ Cross Development Toolchain.

e Komport - a program for serial communication with the
target.

e Linux Kernel archive— this kernel archive contains patches to
compile the kernel for the phyCORE®MPC5200.

e HelloWorld program - this program can be used to test
downloading and executing a program on the target.

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

There will be some additional configuration on your host PC:

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

The setup will also create desktop links to access the target
with FTP and telnet.

The path of the cross development toolchain will be added to
the environment path.

Read / Write access to the serial interface will be added to the
user rights to use the serial communication program Komport.

The setup will configure Komport.
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Starting the Setup:

e To start with the Linux-MPC5200I0-Kit Setup enter your
PHYTEC Linux-MPC5200I0-Disc into your CD-ROM drive.

The following dialog may appear:

" CD-ROM - KDE Daemon -2

Anew medium has been detected.
What do you veant to do?
A

Medium type; Mounted CDwriter

I Openin MNew Window

D Do Maothing

[] Always do this for this type of media

[ Configure. . HV [8] 4 l[j‘( Cancel

¢ Click Cancel.
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Search: |

-JC R

System
Terminal

Terrninal Program
Konsole

a Terrninal Program - Super User Mode

—
I 1| Terminial Program
al 2 Terminal

w | )| my | =

Favorites History Computer Applications

UUser developer on linux-36py

openSUSE’

Bad < i B

¢ From the K menu, select the Applications tab.

e Select System » Terminal » Terminal Program / Konsole.

In the next step you will have to change to the directory
accordant to your drive. If you use a dvd drive change to the
directory /media/dvd. If you have installed a cdrom drive in your
host, you will have to change to the directory /media/cdrom.
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pitxdist@ws-ptx:/media/dvd - Shell - Knnsnle__—_

Session Edit View Bookmarks Settings Help

ptxdist@us—ptx:"> cd snmedia~dod =
ptxdist@us—ptx: mediasdud> .-install.shj]

] shell

e Type

cd /media/cdrom

or

cd /media/dvd
accordant to your drive.

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

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

Session Edit View Bookmarks Settings Help

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

Please enter the Root Passuword: ||

| shell

e Enter the root password.
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“linstall Linux-PowerPC-Kit =

e C(lick on Yes to proceed.

The welcome screen appears.

b Linux-PowerPC-Kit Setu

Welcome to the Installation for
Linux-PowerPC-Kit

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

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

Mt = | | Cancel

e C(Click on Next to continue.
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Linux-FowerPC-Kit Setup —

Software License Agreement i-‘

Please read the following license agreement.

Please read the following terms and conditions before using sl
this software. Use of the PHYTEC Product Kit indicates -
that you accept the terms of this license agreement and warranty. =

FPHYTEC
SOFTWARE LICENSE AGREEMENT

BY USING THIS SOFTWARE, YOU ARE AGREEIMG TO BE BEQUND BEY

THE TERMS OF THIS AGREEMENT. DO NOT USE THE SOFTWARE UMTIL
YOoU HAVE CAREFULLY READ AND AGREED TO THE FOLLOYWING TERMS
AND COMDITIONS. IF ¥OU DO MOT AGREE TO THE TERMS OF THIS
AGREEMEMT, DO MOT USE THIS SOFTWARE PACKAGE AND ANY PARTS

11 [
| accept the terms of the license agreement!
(1 do not accept the terms of the license agreement.

[4]

[*]

| < Back || e | | Mo |

e Choose | accept the terms of the license agreement.
e Click on button Yes.

Linux-PowerPC-Kit Setup =

—
—

Choose Destination Location ‘-‘

Where should Linux-PowerPC-kit he installed?

Setup will install Linus-PowerPC-Kit in the following falder.

’—Destinaﬁnn Folder

fusrilocalisharedLinus=PowerP C-Kit
To install to a different folder, click browse and select another folder,
MOTE:

We suggest you to install Linux-PowerPC-Kit using the default location.

Changes of the default folder must be considerad when following the GuickStart
Instructions.

| <Back | Hexi= ]| Cancel

e Click on Next to continue.

28 © PHYTEC Messtechnik GmbH 2007  L-679% 6



Getting Started

The default destination location is
lusr/local/share/Linux-MP520010-Kit . All path and file
statements within this QuickStart Instruction are based on the
assumption that you accept the default install paths and drives.
If you decide to individually choose different paths you must
consider this for all further file and path statements when
working with this QuickStart.

We strongly recommend accepting the default destination
location.

Linux-PowerPC-Kit Setup -

Start Copying Files “

Review seftings hefore 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 satisfied with the settings,
click Mext to begin copying files.

Install Directaory:

D

fusrflocalisharesLinus-PowerP C-Kit

K1

1] [l [*]

| <Back | Nest= )| cCancel |

e Click on Next to install the setup files to
lusr/local/share/MPC520010-Kit.

© PHYTEC Messtechnik GmbH 2007 L-679%¢_6 29



phyCORE-MPC5200B 10 QuickStart Instructions

¥ inux-PowerPC-Kit Setup_

Installing ‘

Installing Linus-P owerP C-kit

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

Copying Ausrflocalishare/Linus<-PowerP C-KitYpowerpc-unknown-linus<-gnu.tar.gz

e |

| <Back lE hexd= "4 | Cancel |

The GNU GCC C/C++ Toolchain will be installed to the standard
default directory /opt/powerpc-603e-linux-gnu. The program
mkimage will be installed in /usr/local/bin. All other programs
and examples will be installed in the selected destination
directory.

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

-

s, Eclipse Installation X

6 Do you want to install Eclipse 7

fo.Xes [ Mo |

e Click on Yes to install Eclipse. If you want to skip the
installation of Eclipse choose No.
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We recommend installing Eclipse even if you have already
installed Eclipse on your system. This version of Eclipse
includes additional plugins.

e C(Click on Next.

¥ Linux-PowerPC-Kit Setup '

Install Wizard Complete

The Install Wizard has successfully installed
Linux-PowwerP C-Kit.

L Finish 4 |  Cancel

e Click on Finish to exit the setup.

e C(lose the terminal window.

Now you will have to restart the KDE desktop.

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

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

You have successfully installed the software for the Linux-
PowerPC-Kit. You can find the programs you will need to
develop own applications for the target on your host system.
All necessary configurations were done by the setup program.
In the following passage you can find some advanced
configuration information.

m Advanced Configuration Information

In this part you can find some information how to configure the
configuration steps of the setup program by your own. All the
following configuration steps are done by the setup program. The
information in this part is for users who want to use the Linux-
PowerPC-Kit on another Linux distribution than openSUSE. This
is also interesting for users who want to see what configurations
were done by the setup program.

During the setup program the GNU GCC C/C++ cross-compiler
was installed in the directory /opt/powerpc-603e-linux-gnu. To
start the cross-compiler directly from every part of the system,
the path of the cross-compiler was added to the environment
path.

You can add the path of the cross-compiler to the environment by
adding the following line in the file /etc/profile:

export PATH=/opt/powerpc-603e-linux-gnu/gcc-4.1.2-glibc-
2.5-kernel-2.6.18/bin:$PATH

You can open a terminal program and use the cross-compiler
directly from the command line. For example you can compile a

C program with the following command:

powerpc-603e-linux-gnu-gcc Helloworld.c —o HelloWorld

32
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In the standard configuration only the user root has write access
to the serial interface. To use a serial communication tool like
Komport with normal user rights, you have to be a member of the
group uucp.

A user can be added to this group with the following command:

groupmod -A <username> uucp

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

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

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

In this section you will learn how to connect your host pc with
the target. The connection will be done with a cross-over cable
and serial cable. You will start Linux from flash on the target and
you will be able to login with the serial communication program
Komport and a telnet session via a peer-to-peer connection.

e Connect the serial cable with the lower connector P3 on the
target and the serial interface COM1 on your host.

Ensure to use the cable included in this RDK.

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

-

Kompaort

e Click on the Komport icon on your desktop.
e Connect the AC adapter with the power supply connector X6
(12V) on your board.

The power connector should have 12 VDC inside and outside
should be ground.

34
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After connecting the board with the power supply the target starts
booting. When the target finished loading the file system you will
see a screen similar to the following screenshot:

CX untitied'kom - Komport.‘
File Edit Seftings Help
= & =
usb usb1: configuration #1 chosen from 1 choice
hub 1-0:1.0: USB hub found
hub 1-0:1.0: 2 ports detected
usb-storage
SCS| subsystem initialized
Initializing USB Mass Storage driver...

phyCORE-MPC5200B-tiny login: I
Ready. RX(85%)

e Type root to login.

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

A When the target is connected with the Power supply first the

_m bootloader U-Boot is loaded from the flash memory in the

_ RAM. After the bootloader is uncompressing and booting the
Kernel from the flash. When the Kernel is finished booting, the
root file system is mounted. The used filesystem is JFFS2.

JFFS2 is a successor and a complete rewrite by Red Hat of the
JFFS. As its name implies, the Journalling Flash File System
Version 2 (JFFS2) implements a journalling filesystem on the
memory technologie device (MTD) it manages. JFFS2 does not
attempt to provide a translation layer that enables the use of a
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traditional filesystem with the device. Instead, it implements a
log-structured filesystem directly on the MTD device. The
filesystem structure itself is recreated in RAM at mount time by
JFFS2 through a scan of the MTD device's log content.

In addition to its log-structured filesystem, JFFS2 implements
wear leveling and data compression on the MTD device it
manages, while providing power down reliability. .JFFS2 can
gracefully restart and is be capable of restoring a filesystem's
content without requiring outside intervention regardless of
power failures.

Troubleshooting:

@ If you do not see an output in the Komport window, check the
connections between the target and your host.

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

Another problem could be a wrong configuration of Komport.

e Choose in the menubar of Komport Settings —> Configure
Komport.

Komport should be configured with the configuration in the
following dialog:
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i Settings:_'-_@;‘-‘

Device! lIerminaI ‘

Device: ‘fdevfttYSD ‘v‘ Homtpntel | Hone |v‘
Baud Rate: !115200 M
—~Framing ~RX Queue

Start hits: |l i
Data bits: Ig a |

Stop bits:
Parity: |NDNE

‘ Help ‘ ‘ oK H Cancel |

ush Interval: |35 ;i milliseconds
| Sl

J| Size: i1024 ‘§| bytes
r [
’)

e If you don’t have these settings, adapt your settings
accordant to the screenshot.

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

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

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

e If the group is missing select your user name and click on
Edit

e Sclect the tab Details.
e Check in Groups the group uucp.
e Click on button accept.

e Click on Finish and close YaST.
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Now you can test the network connection to the target.

Telnetfor

Trarget

e Click on the Icon Telnet for Target on the desktop.

A new window with a connection to the target opens.

./ telnet - Konsole =

Session Edit View Bookmarks Settings Help

Trying 192.168.3.11... -
Commected to 192.168.3.11.
Escape character is ‘~1°.

phyCORE-MPC5200B login: |

|| telnet

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

e C(Close the window.

You have successfully setup all configurations to access your
target from your host.

38
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Troubleshooting:

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

the network card you have configured with the ip address
192.168.3.10.

If you don’t see the login, you may not have set up the right ip
address of your host. You can check the settings of your
network card by opening YaST. In the YaSt Control Center
you can select Network Card in 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 device can be
found in the section Configuring 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 example program to
the target using the FTP protocol with the Konqueror browser.
After that you will execute the example on the target. At the end
of this passage you can find some information how to copy and
execute a file on the target using the command line.

Copying a program to the target:

v

Linux-
PowerPC-Kit

e First click on the icon Linux-PowerPC-Kit for KPCM-030 or
Linux-PowerPCIl0O-Kit for KPCM-0320n the KDE desktop.

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

40
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= HelloWorld - Konqueror =

Location Edit View Go Bookmarks Tools Settings Window Help

QOO OV = A4 @ = @

E» Location: [ jusrflocal/share/Linux-PowerPC-Kit/HelloWorld |vl 1]

: ﬁ

w

HelloWorld

@

&

L

E

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

e Click on the directory HelloWorld.

FTF

FTP for

Target

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

A window with a FTP session to the target opens. Now you have
two windows, one for the target and one for the host. You can
use these two windows to copy files per drag and drop from
the host to the target.
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. 2\ ftp://root@192.168.3.11/home - Konqueror— HelloWorld - Konqueror P =B [X
Location Edit View Go Bookmarks Tools Settings Window Help Location Edit View Go Bookmarks Tools Settings Window Help
QUL O QG = = ) GLew O GG [EE = [
E» Location |,5 ftp:/iroot@192.168.3 11/home "1 J B Location |JusrﬂocaI]share]Llnume‘HeHnWﬂr\d |'i Q
@ & Home Folder = @ & Home Folder
[Eautosave | [EFautosave
| [Egbin ‘ | [Egbin
4 Desktop Helloworld 4 Desktop HelloWworld
@ |~ )Documents @ |~ )Documents
& [ggpublic_html & [ggpublic_html
B B
i i
@ @
E E
= S
T T
L) L
& |One Item - One File... Total) - No Folders & |One Item - One File ... Total) - No Folders

e Select the window with the HelloWorld program.

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

Pull the program into the window with the FTP —session to
the target and release the mouse button.

Choose Copy here in the appearing selection menu.

Close these two windows.

Executing a program on the target:

Telnet for

Target

e Click on the Icon Telnet for Target on the desktop.
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. telnet - Konsole =

)

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-MPC5200B: "> .-Hellolorld
Uelcome to the World of the phyCORE-MPCS5Z2001
root@phyCORE-MPC5200B: "> ||

r\a| M telnet [

e Enter root as login name and press Enter.
e Enter ./HelloWorld and press Enter.

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 program directly from
the host on the target. Later this will be used to execute programs
out of Eclipse on the target. To start programs out of Eclipse you
have to log into target with SSH from the command line for one
time. This is necessary to add the RSA public key of the target to
the list of the known hosts.
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m_

There are several authentication methods to use ssh. The
used method is the hosts.equiv method combined with
RSA-based host authentication.

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

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

# File: /etc/hosts.equiv

#

# Allow access from everywhere.
#

+ +

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

When the client is connected to the target the file
$HOME/.ssh/known hosts is consulted when using
hosts.equiv with RSA host authentication to check the
public key of the target. The key must be listed in this file
to be accepted. The client uses the same file to verify that
it is connecting to the correct remote host. Then the client
1s connected to the host for the first time, the RSA public
key of the host can be added to the file
$HOME/.ssh/known_hosts automatically. Then the client
can be connected to the host without entering a password.

This authentication method closes security holes due to IP
spoofing, DNS spoofing and routing spoofing. Note
/etc/hosts.equiv in general, is inherently insecure and
should be disabled if security is desired.

44
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SSH for
Target

e Click on the Icon SSH for Target on the desktop.

A new window opens.

") esh- Konsole =

Session Edit View Bookmarks Settings Help

The authenticity of host '192.168.3.11 (192.168.3.11)° can’t be established. ol
RSA key fingerprint iz e0:fd:74:dd:fZ:d6:bf:3b:f3:5d4:9b:f9:2f:90:5c:30.

fAre you sure you want to comtinue comecting (yes/nod? yes

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

In this window you can see that the authenticity of the host can’t
be established. This is normal if you want to create a connection
for the first time.

e Enter yes and press Enter to continue.
The RSA public key of the target will be permanently added to
the list of the known hosts.
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Troubleshooting:

@ If an error occurs and you can’t see the root@phyCORE-
MPC5200B:~> prompt open a terminal window and enter
the following command:

e rm ~/.ssh/known_hosts.

Try to login and enter:

e ssh root@192.168.3.11
e Enter yes to add the target to the known_hosts.

Now you should see the login prompt.

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

may not work.

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

e Type ./HelloWorld start the program.

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

e (Close the ssh window.
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If you click on the Icon SSH for Target again, the host will be
connected directly to target and you will see the following
screen:

) ssh - Konsole =

Session Edit  View Settings Help

root@phyCORE-HPCSZ00B:~ > || -

e Close the window.

é You have successfully copied and executed an example on the
target.

Advanced Information

Copying a program to the target with the command line:
e Open a new terminal window.

e Change to /usr/local/share/Linux-PowerPC[10]-
Kit/Helloworld:

cd /usr/local/share/Linux-PowerPC[10]-Kit/HelloWorld
e Create a FTP-Session to the target: ftp root@192.168.3.11
e Press Enter (no password required).
e Copy the application file to the target by typing:
ftp>put Helloworld
e End the ftp session: ftp>exit
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Executing a program on the target:

e Open a telnet session to the target: telnet -1 root 192.168.3.11
e Type root and press Enter.

e Type ./HelloWorld to start the application.

Executing a program on the target using ssh:

= ptxdist@Ws-ptx:/ - Shell - Konsole =

Session Edit View Bookmarks Settings Help

ptxdistels-ptx:/> ssh roote@192.168.3.11 .- HelloWorld (]
Welcome to the World of the phyCORE-MPC5200¢
ptxdist@Us—ptx:> ]

L]

e Type ssh root@192.168.3.11 ./HelloWorld to start the
program.

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

In this chapter you will pass some continuative topics. First you will
configure and compile your own kernel. With the kernel configuration tool
you can add additional features or disable them, if they are not needed.
After compiling the kernel, you will learn how to write the newly created
kernel into Flash and start the target with the new kernel.

Then you will start working with the Eclipse Platform using the

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

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

3.1 Configuring and Compiling the Kernel

In this part you will learn how to configure and build a new
kernel. First you will copy the kernel archive to your home
directory and extract the kernel source. Then you will configure
the kernel with the graphical user interface of qconf. After the
configuration you will compile the new kernel using the GNU
cross development toolchain.

The used kernel is a standard kernel you can find on the
homepage of www.kernel.org. The kernel archive in your setup
installation directory already includes the patches for the
phyCORE-MPC5200.
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At the first step open a new terminal.

e Click on the terminal icon on your desktop.

e Type the following commands to copy the kernel archive to
your home directory:

cp /usr/local/share/Linux-PowerPC[10]-Kit/linux-2.6.x.tar.bz2

cd ~

e Unpack the kernel source archive:

tar —xvjf linux-2.6.x.tar.bz2

e Change to newly created directory:

cd linux-2.6.x

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

e Type:
make xconfig ARCH=powerpc

The kernel configuration tool gconf starts.
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Eile Edit Option Help

=W | IlE

Option (]

|0pti:m

= MEthernet (10 or 100Mbit)
O"Tulip" family network device !
MPC5200 Networking Options
Ethernet (1000 Mbit)
OEthernet (10000 Mbit)
OToken Ring driver support
Wireless LAN
USB Network Adapters
OWan interfaces support
OISDN support
OTelephony support
2 Input device support
Hardware 1/O ports
2 Character devices
Serial drivers
OIPMI top-level message handler
OWatchdog Timer Support
OTPM Hardware Support
[=8E]| 2C support
12C Algerithms
12C Hardware Bus support
Miscellaneous 12C Chip support
SPI support
ODallas's 1-wire support
OPower supply class support
OHardware Monitoring support
Multifunction device drivers
Mulimedia devices
= Graphics support
OBacklight & LCD device suppon@

Display device support
(<] |

M.

M12C device interface

012C Core debugging messages
O12C Algorithm debugging messages
OI2C Bus debugging messages
O12C Chip debugging messages

12C support(12C)

12C (pronounce: I-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 |2C protocol. More
information is contained in the directory <file:Documentation/i2c/>,
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.

If you want |2C support, you should say Y here and also to the
specific driver for your bus adapter(s) below.

This 12C support can also be built as a module. If so, the module
will be called i2c-core.

[+]

(E1 DO

e Check 12C support in device drivers.

e Check 12C device interface.
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File Edit Opton Help

= Input device support
Hardware 1/O ports
2 Character devices
Serial drivers
OIPMI top-level message handler
OWatchdog Timer Support

= M12C support
12C Algorithms
Miscellaneous 12C Chip support
SPI support
ODallas's 1-wire support
OPower supply class support
OHardware Monitoring support
Multifunction device drivers
Multimedia devices
= Graphics support
OBacklight 8 LCD device support
Display device support
= Sound
= Advanced Linux Sound Architectur
PClI devices
ALSA PowerMac devices
ALSA PowerPC devices

(<1 |

EID]

OTPM Hardware Support L

-

ozl I E
Option [=] |0pt|on =
! ..

Wireless LAN OALl 1535
USB Network Adapters OALl 1563
OWan interfaces support DALl 15x3

OISDN support DAMD 756/766/768/8111 and nVidia nForce

OTelephony support OAMD 8111

Olntel 82801 (ICH)

Olntel 810/815

Olntel P11X4 and compatible (ATl/Serverworks/Broadcom/SMSC)
MPC107/824x/85xx/52xx/86xx

ONvidia nForce2, nForce3 and nForce4

OOpenCores 12C Controller

OParallel port adapter (light)

OS3/VIA (Pro)Savage

0S3 Savage 4

OSimtec Generic 12C interface

EID

12C Hardware Bus support

e Click on 12C Hardware Bus Support.
e Check MPC107/824x/85xx/5200.

e Save your configuration and exit the configuration tool.

e Type the following command (one line):

make ARCH=powerpc
CROSS_COMPILE=powerpc-603e-linux-gnu- ulmage

The kernel sources will be compiled and the new kernel will be
built. The time of building the new kernel depends on your host

platform. You will
arch/powerpc/boot.

find

the new kernel ulmage in
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If the process of building the kernel stops with an error, check the
parameter of ARCH and CROSS COMPILE.

e (lose the terminal window.

In this section you learned how to configure and compile a new
kernel. Now you are able add new features to the kernel.

3.2 Writing the Kernel into Flash

In this passage you will find a description how to write the
newly created kernel into the flash memory. Before the
kernel can be written into flash, you will have to download
the kernel from a tftp server. This will be done in the
command line of the bootloader. The kernel will be copied into
RAM, starting at address 0x400000. Then you will have to erase
the part of the FLASH, where you want to copy the Kernel
image.

In the default configuration you will find five partitions on the
target. The first partition contains a second bootloader for rescue
issues, the second partition contains the kernel, the third the root
file system, the forth contains the bootloader and the last contains
some free space at the end of the FLASH.

The five partitions have the following address ranges for KPCM-
030:

0xFF000000 - 0xFFO3FFFF U-Boot-Low (256k)
0xFF040000 - OxFF1FFFFF Kernel (1792k)
0xFF200000 - OxFFEFFFFF Root-FS(13312k)
0xFFF00000 - 0xFFF3FFFF U-Boot (256k)
0xFFF40000 — OxFFF7FFFF Oftree (256k)
OxFFF80000 - OxFFFFFFFF Space (768k)

The five partitions have the following address ranges for KPCM-
032:
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0xFE000000 - 0xFEO3FFFF U-Boot-Low (256k)
0xFE040000 - 0xFE1FFFFF Kernel (1572K)
0xFE200000 - 0OxFFEFFFFF Root-FS(30408Kk)
0xFFF00000 - 0xFFF3FFFF U-Boot (256k)
0xFFF40000 - 0OxFFFFFFFF Space (768k)

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

First open a new terminal window, if is not open yet.

Change to the kernel directory:
cd ~/linux-2.6.x/arch/powerpc/boot

Change to user root:

Su root

e Copy new Kernel image to the directory tftpboot :
cp ulmage /tftpboot

exit

Close the terminal window.
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&1 untitled.kom - Komport=

File Edit Settings Help
lfj =

lU-Boot 1.2 .0-mpc5200b-tiny-3 (Nov 27 2007 - 12:23:49)

CPU: MPC5200 v2.2, Core v1.4 at 399.999 MHz
Bus 133 MHz, IPB 133 MHz, PCl 33 MHz

Board: phyCORE-MPC5200B-tiny

12C: ready

DRAM: 64 MB

SP! 0x03f76768

FLASH: 16 MB

PCI : Bus Dev Venld Devld Class Int
00 1a 1057 5809 0680 00

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: 0
uboot> JJ

Ready. RX(1.5%)

e Open Komport and press the RESET button on the target.

You will see the output Hit any key to stop autoboot.

e Press any key to stop autoboot.

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

Before you can execute this command you have to set the name
of your kernel image to the environment variable uimage. Then
you can start downloading and writing the kernel image into the
Flash using the command run prg_kernel.
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Hit any key to stop autoboot: O

uboot> setenv uimage ulmage

uboot> run prg_kernel

Using FEC ETHERMET device

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

Filename 'ulmage’.

Load address: 0x400000

Loading: #F#$ESFEESFHESEHSSEESSITEEFTHEEHFHFSFEHSSEHEEGHIERHE
FEFHF R R R R R R R
o E i i i i i i i i i i i i i i
HEHHHHHH T HHA R AT

done

Bytes transferred = 1093419 (l0af2b hex)

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

e Type the following command to set the name of your kernel
image:
setenv uimage ulmage

e Type run prg_kernel to download and write the kernel into
the Flash

The copy process can take up to a minute, depending on the
speed of your system.

e Press the RESET button on the target to restart with the new
kernel.

The target will restart booting with the newly created kernel.

e Close Komport when the target successfully finished with
booting the kernel and mounting the root filesystem.
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Troubleshooting:

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

into the Flash.

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

e To restore your system for KPCM-030 copy the files
ulmage-pcm030-x.0 and root-pcm030-x.0.jffs2 into the
directory /tftpboot
Type the following commands in the u-boot command line
setenv uimage ulmage-pcm030-x.0
setenv jffs2 root-pcm030-x.0.jffs2
run prg_kernel
run prg_jffs2

e To restore your system for KPCM-032 copy the files
ulmage-pcm032-x and root-pcm030-x.jffs2 into the directory
[tftpboot
Type the following commands in the u-boot command line
setenv uimage ulmage-pcm032-x
setenv jffs2 root-pcm032-x.jffs2
run prg_kernel
run prg_jffs2

In this section you learned how to download a kernel image from
a tftp server into the RAM memory of the target. The kernel was
written from RAM to flash and the target was started with the new
kernel
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3.3 Opening an Existing Project

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

Copying the HelloWorld project:

\

Limux-
PowerPC-Kit

e Click on the Linux-PowerPC[IO]-Kit directory icon.
e (lick on examples_eclipse

e Right-click the HelloWorld directory and select Copy.
e Browse to the directory /nome/<your Home>

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

e Sclect the workspace directory.
e Right-click in the workspace directory and select Paste.
e (lose the Konqueror file browser.

Starting Eclipse and importing the example project:

e Click on the Eclipse icon to start the application. You can find the icon
on your desktop.
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Workspace Launcher =

Select a workspace

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

Workspace:

|v ‘ Browse. .

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

[ oK ] [ Cancel

e Confirm the workspace directory with OK.

The Welcome screen will appear.

Java - Eclipse SDK

File Edit Refactor Navigate Search Project Run Window Help

& Welcome X

Welcome to Eclipse 3.1

e Sclect File -> Import in the menu bar.
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Select

b, 3
-
Create new projects from an archive file or directory. H
This does not copy the project into the workspace.

Select an import source:

[T, Archive file |
i Checkout Projects from CVS |
i Existing Projects into Workspace
Lt External Features

=k External Plug-ins and Fragments
[ File system

El Preferences

3, Team Project Set

Next = | Cancel

e Select Existing Projects into Workspace.

e Click on button Next.
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Import Projects S
Select a directory to search for existing Eclipse projects. D‘
(@ Select root directory: | | | Browse.. |
() Select archive file: | | .

Projects:

| Select All |

| Deselect All |

| Refresh |
| < Back [ | ' | Cancel

e Select Browse.

E>Home | 1 || workspace || Hu[annr[d| ' Create Fulder|

= Desktop

Name Modified |

File System

4p Add wm

Select root directory of the projects to import

|xganceIH @QK |

e Double-Click on the HelloWorld directory.
e Click on the OK button.
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Import Projects

@ Select root directory
() Select archive file:

Projects:

Select a directory to search for existing Eclipse projects.

: |fhcme!ptxdist."workspace!HeIIoWorId

H Browse. .. ‘

|

[%| Helloworld

Select All
Deselect All |

| Refresh |

! Einish | | Cancel

e Select Finish to import the project.

& C/C++ - Eclipse SDK =)

|ci- B & | - a8 [~

Eile Edit Refactor Navigate Search Project Run Window Help

G 0" Q4 |® 4 | ¢ @

iz %c;c++‘&.ﬂava

CEEIER: “C)

%5 outline 5 Make Targets! =0

EEXIEE N

b 5 Helloworld

-

An outline is not available

|1 Problems &% _l_:nnsnle}Prnpemes # }1? ¥ =0
0 errors, 0 warnings, 0 infos

|De5cnpticn Resource |In Folder Location
(2] [4]]

e Close the Welcome Screen.
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The HelloWorld program will be compiled and the HelloWorld
executable is built for the target. The HelloWorld file is also
copied to the target using the ftp command. When the file is
copied to target, the program is executed on the target using ssh.
You can see the “Welcome to the .. “ output in the console
window.

e Select the Console tab.

You will see the following content in the console window:

Problems m Properties

C-Build [HelloWorld]

0
(mI

i
4

= Ev

&
®
I |
0

Building target: HelloWorld

Invoking: GCC C Linker

powerpo-603e-linux-gnu-goe —oHelloWorld ./HelloWorld.o
Finished building target: HelloWorld

make ——no-print-directory post-build

ftp -u ftp://root:" "@192.168.3.11/ ./HelloWorld; ssh root@l92.168.3.11 ./
HelloWorld

Welcome to the World of the phyCORE-MPC5200!

Build complete for project HelloWorld

If the project is not built automatically, you will have to check
in the menu bar Project -> Build automatically.

You have successfully passed the first steps with the Eclipse
IDE. You are now able to import existing projects into the
eclipse workspace. You can compile an existing project and
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 new project with
Eclipse and how to configure the project to use the GNU C/C++
Cross Development Toolchain.

e Open Eclipse if it isn't already open.

e Select in the menu bar File -> New -> Project.

A new dialog opens.

"&£ New Project ~_E-_;"

Select a wizard p—

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

Wizards:

4% Java Project
% |ava Project from Existing Ant Buildfile
£ Plug-in Project

v @ C

@ Managed Make C Project

[cStandard Make C Project

)

|b EBCHs

[4]

%

I Next = | .. | Cancel |

e Select Managed Make C Project and click on Next.
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New Project =

Managed Make C Project

Create a new Managed Make C project.

Project name: |myHeIIOW0rId

rProject contents

(%] Use default

[ < Back l Next = Finish

|

|

Cancel l

Enter the project name myHellowWorld and click on Next.

New Project =

Select a type of project

Select the platform and configurations you wish to deploy on

Project Type: Executable (Gnu)

Configurations:

[ &% Debug
[ £ Release

[ ] show All Project Types
[] Show All Configurations

| < Back l Next > | [ Finish | |

Cancel

Click on button Next.
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"€ New Project ,‘_—ZJ

Additional Project Settings »
Define the inter-project dependencies, if any. \&

I=+Projects | cjC++ Indexer

Referenced C/C++ Projects

:|:|'[g__—E-HE||OWDr|d

< Back 1 Finish ‘ l Cancel

e Click on button Finish.

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

You will see the C / C++ IDE with the created Project
myHelloWorld.
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£ C/C++ - Eclipse SDK -

File Edit Refactor Nawvigate Search Project Run Window Help

I B @ @ 6 [ G (30T G | @ 5 e e Py i |EEC/CH+| & java

=5 = 5% outline 2 ™1 =a)

.%CICH- Projects 52 o
e ® G B &

- An outline is not available

b = Helloworld

+ AE myHelloWorld

B Problems x Cnnso\a|Pmpemes| X > ¥ =0

0 errors, 0 warnings, 0 infos

‘ Description ‘ Resource ‘ In Folder Location

= == HelloWorld
b <»Binaries
b (Hincludes
P = Debug

v B HelloWorld.c '
New L4
b ==myHelloworld
Open
Open With r
¥ Delete

e Right-Click on HelloWorld.c in the HelloWorld Project.
e Select Copy.
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b L2 myHelioWorld.c

Description | Resource | In Folder Location

Writable Smartinsert & 1

e Select the myHelloWorld project.
e Right-Click and select Paste.
e Double-Click on HelloWorld.c in the project myHelloWorld.

If Build Automatically in the menu Project is selected, the
HelloWorld application will be compiled and created with the
standard GNU GCC C/C++ Compiler. You can find the
executable in workspace/ myHelloWorld/Debug.

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

e Right-Click the myHelloWorld project and choose Properties.

The properties dialog opens.
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L3

Properties for myHelloWorld

pe filter text ‘

Info

Builders

C/C++ Indexer

C/C++ Build

C/C++ Documente
CIC++ File Types ~Configuration Settings

Project Reference

CIC++ Build

~Active configuration

Project Type: [

Configuration: [Debug

B [Manage...l

TOOlSEtﬂﬂS}SI Build Semngs| Build Steps| Error Parsers| Binary Parser| En\nmnment| Macms]

#Preprocessor
#Symbols
EDirectories
#2 Optimization
#Debugging
#=Warnings

= Miscellaneous
= W GCC C Linker
= General

& Libraries

#EMiscellaneous

~ % GCC Assembler

& General

#Shared Library Settings

All options:

- 3% GCC C Compiler Command: [powerpc7603efhnuxfgnufgcc

|

-00 -g3 -Wall -c -fmessage-length=0 =

>

4

[ResmreQefaults” Apply ]

[

OK

H Cancel ]

e Select C/C++ Build.

e Enter at Command: powerpc-603e-linux-gnu-gcc.
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& Properties for myHelloWorld

Ipe filter text| - | CIC++ Build G e

Info -Active configuration
Builders Project Type: [ l >
C/C++ Build

_ Configuration: [Debug B[Manage...]
C/C++ Documente

CIC++ File Types ~Configuration Settings

C/C++ Indexer Tool Semngs{ Build Settings | Build Steps| Error Parsers| Binary F’arser‘ Enwronment‘ Macrusl

Project Reference

~ ®GCC C Compiler Command: [pawerpchOSefIinuxfgnufgcc ]

(#Preprocessor All options: =

#Symbols

4

(#Directories

1

#2 Optimization
= Debugging
#EWarnings
EMiscellaneous
(= General

(& Libraries
#EMiscellaneous
#Shared Library Settings
~ & GCC Assembler

& General

G0 [Restnre@efaults” Apply ]

[ OK H Cancel ]

e Select GCC C Linker.

e Enter at Command: powerpc-603e-linux-gnu-gcc.
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&

Properties for myHelloWorld

‘pe filter text . CIC++ Build
Info -Active configuration
Builders

LA

Project Type: I

] =

C/C++ Build

Configuration: [Debug
C/C++ Documente

E] [Manage..‘]

CI/C++ File Types ~Configuration Settings

C/C++ Indexer

TOO\SEHJI’\QSI Build Settings | Build Step5| Error Parsers| Binary Parser‘ Enwmnment| Macms]

Project Reference

= & GCC C Compiler
#2Preprocessor
#Symbols
(#Directories
2 Optimization
#Debugging
#Warnings
EMiscellaneous

< B GCC C Linker

2 General

& Libraries

EMiscellaneous

#Shared Library Settings

- 5 GCC Assembler

#General

Command: [pnwer’pc—SDBS-Hnux—gnu—as

]

All options:

»

[ Restore Defaults ] I

Apply ]

[ ok

][ Cancel ]

e Select GCC Assembler.

e (Change Command as to powerpc-603e-linux-gnu-as.

e Click on Apply.
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"& Properties for myHelloWorld )

!ype f||tertext|T|
Info
Builders
C/C++ Documentatic
C/C++ File Types
C/C++ Indexer

Project References

[ I T

-Active configuration

-Configuration Settings

C/C++ Build o

Project Type: | | -

Configuration: |Debug

4| Tool Settings | Build Settings ” Build Steps | Error Parsers | Binary Parser | Environment I 4

Pre-build step:

Command:

I |

Description:

Post-build step:-

Command:

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

Description:

iRestore Defaults H Apply |

| OK | ‘ Cancel ‘

e Select the Build Steps tab:

e 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 ./myHelloWorld and

ssh.

e Click on Apply.
e Click on OK.
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@

i)
Cleé

=

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

@ Clean all projects

() Clean projects selected below

| oK | | Cancel i

Select in the menu bar Project->Clean.
Confirm with OK.

The project will be rebuilt.
Select the Console tab.

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

Problems Propertjes =8
C-Build [myHelloWorld] 8 B = B-r i
(<]

Building target: myHelloWorld

Invoking: GCC C Linker

power pc—-603e—-linux-gnu-goc -omyHelloWorld ./myHelloWorld.o
Finished building target: myHelloWorld

make --no-print-directory post-build
ftp —u ftp://root:" "@192.168.3.11/
myHelloWor 1d

Welcome to the World of the phyCORE-MPC5200!

./myHelloWorld;ssh root@1%92.168.3.11 ./

Build complete for project myHelloWorld

You have successfully created your first own project with the
Eclipse IDE. You have configured the project to create an
executable program for your target platform.
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3.5 Changing the Demo

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

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

First include two additional header files:

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

Then add the function write tty to write n bytes to the serial
interface /dev/ttyPSCO.

void write_tty(char *buffer, int count)

{

int out;

out=open(*'/dev/ttyPSC0",0_RDWR);
write(out,buffer,count);
close(out);

}

Enter the following two lines in the main function to declare
the buffer und call the write ttySO() function.

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

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

On the next screenshot you can see the complete program.
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B myHelloWorld.c X ¥ =0
#include <unistd.h> -

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

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

{

int out; /* variable for file desecribtor */
out=cpen('/dev/ttyPSC0",0 RDWR); /* open ttyPSCO interface */
write (out,buffer,count) ; /* write n bytes to ttyPSCO

close (out) ; /* close the serial interface x/

int main()

char buf[]={"Welcome to the World of the phyCORE-MPC5200! (LtyPSCO)\n"}; /* out]
write_tty (buf,sizeof (buf)-1); /* write buf:
printf ("Welcome to the Werld of the phyCORE-MPC5200!%\n') ; /* write to s
return 0;

e Save your program after changing the code.

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

Executing the program on the target with Komport:
e Click on the Komport icon on the desktop
e Ifyour are not logged in, enter root and press enter.

e Type ./myHelloWorld to start the application.

¢ You will see the following output:

Welcome to the world of the phyCORE-MPC5200! (ttyPSCO0)
Welcome to the world of the phyCORE-MPC5200!

¢ Close Komport.

If you start the application over a ssh session you only see one
output line. If you execute the program with Komport, you see
two output lines.
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The first line is a direct output on the serial interface. You can’t
see this line in a telnet session, because you are connected over
a TCP/IP connection to the target. With Komport you have
direct access to serial interface, so you can see two output lines.

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

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

76

© PHYTEC Messtechnik GmbH 2007 L-679%¢ 6



Getting More Involved

3.6 Starting a program out of Eclipse on the target

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

Create, manage. and run configurations L

Tl
Raady 1o lsuneh '

Configurations:
& ant Builg

O Program

Close

e Select in the menu bar Run->External Tools->External Tools
(B ool &

Craats, manags, and run canfiguratisns -
Ficase specity the location of the external toal you would lice to configure @
Contgurasons P - covisoo

& Ant Auid

Qufrogram [T1Main| J*nefresn | B Environmen t| Tlgemmen

¥, New_configuraton
Maw_contigur, Location

Browse Workspace Drowss File Systemn... | Varjables
Warking Cirectony
Arewss Werkspace || Browse File System . | Vanapies
Arguments
WVariables
Mote: Enclose an argument containing spaces using doubde-guates (°)

Close

e Select Program.

e Select New.
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& External Tools {'—‘\

Create, ge, and run config b
Run a program @
Configurations Name ImyHeuuWurlu Target ‘
4 Ant Build
~ @uProgram EIMBJH| @Reﬂ'e;h| P& Environment | =lCommon
‘ ¥. myHelloWorld Target
Location
‘Iusn’bm;‘ssn |
Browse Worksga:e HErowsg File System H Variables |
Working Directory:
Browse Workspace... ”Erowse File System... ” Variables ... |
Arguments:
Iroot@192 168 3 11 J/myHelloWorld =
[«]
=
‘ Variables... I
Note: Enclose an argument containing spaces using double-quotes (").

New H Delete

e Enter Name: myHelloWorld Target

e Enter Location: /usr/bin/ssh

e Enter Arguments: root@192.168.3.11 ./myHelloWorld.
e Select Apply.

Problems JEN& 50 e Propemes| =8
<terminated> myHelloWorld Target [Program] /usr/bin/ssh B % G
elcome to the World of the phyCORE-MPC5200! |+ )
4 D]

e Select Run.

If you want to execute the application the next time you 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 created myHelloWord
program into the start process of the target. When you have
finished this part, the myHelloWorld will be started automatically
each time you are starting the target.

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

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

First you will have to create a start script in /etc/init.d.

|
FTF

FTP for

Target

e Click on the Icon FTP for target on your desktop.
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2\ ftp://root@192.168.3.11/etc/init.d - Konqueror.;_%‘é}

Location Edit View Go Bookmarks Tools Settings Window Help
QOLEOV = AqEHm= @
B Location: | &) ftp://root@192.168.3.11/etc/init.d -]l
~ .
banner inetd modules networking
@ — — | |
ol L7 P P Ly
i pure-ftpd rcs telnetd thttpd
a }
et
udev
v
& 9 Items - 9 Files (8.1 KB Total) - No Folders

e Browse to /etc/init.d. If an authorization dialog opens, click
on OK.

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

e Right-Click in the opened window and select Create New—
>Text File.

2 Konqueror—)
=

Enter text filename:

|myHeIIoWorId |

[B Clear HV oK Hx Cancel l

e Enter myHelloWorld.

e C(Click on OK.

e Right-Click on myHellowWorld and select Open With.
e Enter kwrite and click on OK.

The text editor kwrite starts with an empty document.
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" myHelloWorld [modified] - KWrite_;_%%

File Edit View Bookmarks Tools Settings Help

4@ = Ed L= 9 *L Vg _hf_l »

#1/bin/sh -

/home /myHelloWorld,

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

e Select File — Save

e Close the kwrite window.

e C(lose the FTP window.

Telnet for

Target

e Click on the icon Telnet for Target
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Session Edit View Bookmarks Settings Help

I telnet - Konsole =2

root@phyCORE-MPC5200B: retc rc.d> 1s -1 []

Lrwnoruxarux 1 1001 USErs 14 May 16 2006 4

Lrworuxarux 1 root root 19 May 19 2006 ->

Lrwnoruarux 1 root root 16 May 19 Z006 ->

Lruncruwnarux 1 root root 22 May 19 2006 ->

Lo 1 root root 19 May 19 Z006 ->

Lrwncruxrwx 1 1001 USErs 19 May 16 2006 o d

Lrwnaruxarux 1 1001 USErs 16 May 16 2006 -> &
Lruxruxrwx 1 root root 17 May 19 2006 -> [«]

root@phyCORE-MPCS2008: etc rc.d> || =
m| &l telnet |

Enter root and press Enter to login.

Change to the directory /etc/rc.d. Type the following
command:

cd /etc/rc.d

Enter Is -1 to show the directory content.

You can see the different links to the scripts in the directory
[etc/init.d. The script udev is the script which is started first,
because the link starts with SO0 . The last started script is pwm.
To start your program myHelloWorld automatically you have to
create a new link to the start script.

On your target system could exist more than 12 scripts. If you
want to create a new link, choose the next free number. In this
example you can use S12_ ...

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

In -s /etc/init.d/myHelloWorld /etc/rc.d/S12_myHelloWorld

Type Is —1 again to see the newly created link.

Close the window.

Open Komport.

Push the RESET button on the target to restart your system.
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CF untitled.kom - Komport =

File Edit Settings Help
o = &
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 /fetc/pure-ftpd.defaults found.
fusr/sbhin/pure-ftpd
PURE-FTPD: Starting pure-ftpd: fusr/sbinfpure-ftpd
PURE-FTPD: no upload script defined, skipping
Done
NET: Registered protocol family 10
|Pv6 over |Pv4 tunneling driver
thttpd: starting
thttpd: done
Starting INETD server: inetd ... DONE
Melcome to the World of the phyCORE-MPC5200! (ttyPSCO)
Welcome to the world of the phyCORE-MPC5200!

phyCORE-MPC5200B login: []
Ready. RX(0.98%)

The program myHelloWorld starts automatically on startup.

e Close Komport.

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

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

In this chapter you will learn using the GNU GDB-Debugger on the Host
for Remote Debugging in conjunction with the GDB-Server on the target.
The GNU GDB debugger is the symbolic debugger of the GNU project and
Is arguably the most important debugging tool for any Linux system.

First you will start the GDB-Server on the target. Then you will configure
the Eclipse Platform and start the GDB-Debugger out of Eclipse using the
Debug View.

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

The GDB is running on the host and used to debug. The GDB-Server is
running on the target and it is used to start and control the program to
debug. The GDB and GDB-Server can communicate over TCP/IP and the
serial interface. In this QuickStart we will only describe debugging via
TCP.
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4.1 Starting the GDB-Server on the target

In this passage you will learn how to start the GDB-Server on the
target. The GDB-Server will be used to start the myHelloWorld
program. To debug a program with the GDB, the program needs
extending debugging symbols. This has already been added while
building the program.

-

Komport

e Open Komport

phyCORE-MPC5200B login: root

root@phyCORE-MPC5200B: ~> gdbserver 192.168.3.10:10000 myHel | oWor I d
Process myHel loWorld created; pid = 703
Listening on port 10000

e Type root and press Enter.
e Start the gdbserver:
gdbserver 192.168.3.10:10000 myHelloworld

You have started the GDB-server on the target. The GDB-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 your project
settings to use Eclipse with the GNU GDB debugger. After the
configuration of your project settings, the GDB debugger will
start and connect to the GDB-server on the target.

o Start Eclipse if the application is not started.
e Select myHelloWorld in the Navigator window.

e Select in the menu bar Run->Debug.

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

Create, manage, and run configurations

@ [Debugger]: No debugger available

Configurations: Name: | myHelloWorld |

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

|= [C]C/C++ Local Application

@ myHelloWorld

[€]C/C++ Postmortem debuggel

|E|Main| M=Arguments! ﬁEnvironmenti E;§f$Dta}::utgg;er| lE‘%ySource| Egommon|

Project:

& Eclipse Application

=] Java Applet
[T Java Application

|myHeIIoWorId || Browse.. |

C/C++ Application:

|DebugfmyHeIIoWorId ! Search Project.. || Browse... |

Ju JUnit

34 JUnit Plug-in Test Lo ; 5
[%| Connect process input & output to a terminal.
ERemote Java Application

[ swT Application

Close

e Select C/C++ Local Application.
o C(Click on New.
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Program Selection —

Choose a program to run:

Binaries:

¥ myHelloWorld

Qualifier:

% ppcbe - fmyHelloWeorld/Debug/myHelloWerld

oK l [ Cancel

e Seclect the Search Project button.

e Click on OK ..

© PHYTEC Messtechnik GmbH 2006 L-679¢ 6

87



phyCORE-MPC5200B 10 QuickStart Instructions

Create, manage, and run configurations

Configurations: Name: imyHeHuWurId |

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

|= [E]C/C++ Local Application

@ myHelloworld

[E]C/C++ Postmortem debugger |

i E|Main| 0<]=Argument5| ﬁEnvironment{l %Debuggerl E/Source | Elgommon|

Debugger: |FDB Server Iz|

& Eclipse Application
=il Java Applet
[T Java Application

Ju JUnit Main| shared Libraries

¥ JUnit Plug-in Test

[/ stop at main() on startup | Advanced...

rDebugger Options

GDB debugger !gdb || Browse... |
Remote Java Application |
g ! il GDB commandfile:| || Browse... |
E=SWT Application
Connection |Seria| |T|

Device ifdevfttyso |

Speed: |115200 |T|

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

| Debug | I Close ‘

e Seclect the Debugger tab.
e Select Debugger: GDB Server.
e Click on the Browse button in the line of the GDB debugger.

A new dialog to choose the directory of the GDB opens.
Double-Click on File System.

Navigate to /opt/powerpc-603e-linux-gnu/gcc-4.1.2-glibc-2.5-
kernel-2.6.18/bin.

Select powerpc-603e-linux-gnu-gdb.
Select OK.
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-

Create, manage, and run configurations

Configurations: Name: [myHeIIoWorId l

IMa\n ixl=Arguments| ﬁEnvironment” 3t‘fth’-bUSlSlml I‘innurce| Elgommon]
@ myHelloWorld
[E1CIC++ Postmortem debugg: | DEPugger: [GDB Server E]
@ Eclipse Application X| Stop at main() on startup
il Java Applet .
Debugger Options

[E]C/C++ Attach to Local Applit
[E]CIC++ Local Application

1] Java Application

Ju JUnit Main| Shared Libraries

Ji JUnit Plug-in Test GDB debugger [!opt!powerpc-ﬁOSe-Iinux-gnufgcc-4.1l l Browse.. ]
Z,Remote Java Application

EISWT Application

GDB commandﬂle:[ H Browse.. ]

Connection; .
Host name or IP address: {192.168.3.11|
Port number: 10000

l

New H Delete l [ Apply H Revert l

[ Debug H Close l

Select Connection: TCP
Enter the Host name IP address: 192.168.3.11
Click the Apply button.

The host name IP address, is the IP address of the target.

Click Debug button.

A new dialog opens.
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Confirm Perspective Switch "-E—f‘

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

[ | Remember my decision

e Sclect yes to switch to the debug perspective.

The debug perspective opens and the debugger stops at the first
line automatically. The GDB is connected to the GDB Server on
the target.

& Debug - myHelloWorld.c - Eclipse SDK :;;'

File Edit Refactor Navigate Search Project Run Window Help

=l NS MR P R R £ [$+Debug|

%> Debug 2 = O|/t4=Variables % . Breakpoints ™ =(B) Welcome '@ Memory & =8
- B s B & ® % “Maximize F‘j Luv
0 &8 H e 32 E R b =y I 4 # % Memory Renderings N 3

< [ElmyHelloWorld [C/C++ Local Application]
< & GDB Server (11.12.07 20:14) (Suspended)
~ o®Thread [1] (Suspended)
] Debugger Process (11.12.07 20:14)
] /home/developiworkspace/myHelloWorld/

O —— a0 L
myHelloWorld.c 5 = B/ Outiine 2 —
close (out) ; B B R e ¥
} .
D o ynistdh B
int main() % = fentlh
{ D) & stdioh @

myHelloWorld [C/C++ Local Application] /home/develop/workspace/myHelloWorld/Debug/myHelloW
% |G b =t B o

A 10|

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

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

%5 Debug &2

Toggle Breakpaoint F e
=

ad)

Bun As r

Team r
(4  Compare With »
I Replace With *

Add Bookmark...

Add Task...
»| = Show Quick Diff Shift+Ctrl+Q F the phy

Show Line Numbers

Preferences... phyCORE -
( ? return 0;

(4]

e Select the last line in main.

e Right-Click left in the small grey border and select Toggle
Breakpoint to set a new breakpoint.
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4.4 Stepping and Watching Variables Content

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

e Expand buf in the variables window

Variables X Breakpoint5|ModuIe5|Register5|SignaI5| =8
LB & R%KT
v (=buf =

)=buf[0] = .
(=buf[1] = .

(9-buf[2] = .

()=buf[3] = .
)=buf[4] = "%’
)=buf[5] ="'@"
=buf[6] = .

6-bUf[7] = . @

0 '\O’

[ [I}]

e Click on the Step Over = button in the Debug Window to
step to the next line.

You will see the content of buf in the Variable Window.

.
UEET R 4 Breakpoints | Modules | Registers | Signals = B8

Ao+ B 5 R % T

-

G9=buf[0] = W'
t9-buf[1] = 'e' y
ta=bufl21 ="' E
“Welcome to the World of the phyCORE-MPC5208! (ttyPSCB)\n"
<] [«]¥]

e C(Click on the variable buf.
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B myHelloWorld.c

void write tty(char *buffer, int ccunIt)
{

/* write n bytes to the serial interface */

int out; /* variable for file describtor
> out=open('/dev/ttyPSC0",0 RDWR); /* open ttyPSCO interface
write (out,buffer,count) ; /* write n bytes to ttyPSCO
close (out) ; /* close the serial interface
}
int main()

(]

*/
=

*/
*/

&

()

e Then click on the button Step into

write_tty.

The debugger stops in write_tty.

2

You will see the following variable window:

to enter the function

mmeakpuints Modules

Registers

Signals

=08

“¥puffer = Oxbeds3e47

t4lcount = 52
=out = -1093124428

£t B

R %7

(ttySo)\n"

ﬁbedﬁe-‘l? "Welcome to the World of the phyCORE-PXA270!
4

an

e C(Click on the variable buffer.

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

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

6= ] Breakpoint5|Mcdule5|Regi5ter5‘ Signal5| =08

BB § R% Y

b wWbuffer = 0xbedB3ed7

s=Hcount = 52

Select All Ctri+A

[Z Copy Variables Ctrl4+C
52 L _

[7] Disable
Gl x{] I*]

@, Cast To Type...

(-out = -1093124428

or ¥ Eind Variable... Ctrl+F

=, Change Value...

*f
* 5 add Global variables...

: ¥ ®
%4 Remove All Global Variables

Format

n"Y /% nutnnt wariahle ZC?W Watch
|l L] I

e Select count in the variable window.
e Right-click on Count and select Change Value.

& setvalue 2

Enter a new value for count:

7

&l oD

| DK | ‘ Cancel

e Change the value of count to 7 and select OK.
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e Open Komport if the application is not open.
e Chang to Eclipse.
e Click on the Step Over " button for two times.

e Change to Komport.

21" untitled kom - Komport =

File Edit Settings Help
i

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

Listening on port 10000

Remote debugging from hest 192.168.3.10

e | come

Ready. RX(0.68%)

You will see the output Welcome in the Komport window.
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4.6 Using the Memory Monitor

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

Conscle Memory X =8
= i [&) ~
Mermory Monitors B @ b ®

Add Memory ManitorJ

Memory Renderings

e Sclect the Memory tab in the window below.

e Click on the button Add Memory Monitor.

)= Variables 3 Breakpoints‘Mo €

Monitor Memory =

Enter address or expression to monitor:

|ox7fcafdds] E]

v “Bhuffer = ox7fclfdds

elcount =7

Gh=out =3

. ok || cancel |

Bx7fclfdd8 "welcome to the World of the phyCORE-MPC5288! (ttyPSC2)%n"

] D
e Enter the address of buffer and click on OK.

Console | Tasks | [0 Memory 32 =g

s X

Memory Monitors 4+ X & Memaory Renderings

0x7fclfdds : 0x7FC1FDDB <Hax>l

Addrsss|m-3 |t1-7 |E§-E ‘C-F ‘ E

TFCLFDDO  7FCLFE20 10088558 57656C63 GFGD6520

TFCIFDED 746F2074 68652057 GF726C64 206FG620
TFCIFDFD 74686520 70687943 4F52452D 4D504335
TFCIFEGD 32303021 20287474 79505343 32290A00
7FCIFELD 10000588 7FCLFES4 OFFEAFCC 10000614

KD

e Change the window size.
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R
()%

e Click on the Add Rendering Button.

& Add Memory Rendering —

Memory Monitor

0x7fclfdds : 0x7fclfdds

Memory Rendering(s)

Add New...

Hex

Signed Integer

Unsigned Integer

e Select ASCII and click on the OK button.

Console | Tasks

Memory Monitors

% ¥ % Memory Renderings

=8
FCICHER
= X

@ OxTfclfdds

0x7fd54dd8 <Hex> | 0x7fd54dd8 : 0x7FD54DD8 <ASCII>

Address |ta ] 3|4 ; ?| ; B|C ; F|

TFD54DD0O
TFD54DED
TFD54DFO

TFDS4EQD

o
to t
the

200!

X
he W

phyC

(tt

Welc ome

orld
ORE -

yPSC

of
MPCS
2)

B

You can see the content of the variable buf at the address

Ox7fc1fdds.
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(e

e Next click on the Resume button in the menubar.

[& myHelloworld.c 5 =8

int main()

{

char buf[]={"Welcome to the World of the phyCORE-MPC5200' (ttyPSCO8)\n"}; /* output variable */
write_tty(buf,sizeof (buf)-1); /* write buffer to ttyPSC@ */
printfr("wWelcome to the World of the phyCORE-MPC5200!\n"); /* write to stdout */

B2 return 0;
I

1 LA

The debugger stops at the breakpoint in the line of return.

[

e Click on the Resume button to end the application.

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

5 Further Information

In the PTXdist User Manual you can find further information. You can find
the manual in the directory /doc/OSELAS on your setup cdrom.

The PTXdist User Manual includes information about the following topics:

o Installation and Configuration of PTXdist

o Using and Building a Toolchain

o Create and activate a project

o Running phyCORE-MPC5200 from network only
o Running phyCORE-MPC5200 stand alone

o U-Boot and phyCORE-MPC5200

o phyCORE-MPC5200’s BSP

o Using CAN on phyCORE-MPC5200
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6 Summary

This QuickStart Instruction gave a general "Rapid Development Kit"
description, as well as software installation advice and an example program
enabling quick out-of-the box start-up of the
phyCORE®-MPC5200B in conjunction with the Eclipse IDE and GNU
GCC/C++ software tools.

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

In the Getting More Involved section you got a step-by-step instruction on
how to configure and build a new kernel, modify the example, create and
build new projects and copy output files to the phyCORE —MPC5200B
using Eclipse.

The Debugging part of this QuickStart gave you information on setting up
and using the GDB debugger with the Eclipse IDE. You learned how to set
breakpoints, watching and changing variables content and using the
memory monitor.
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Suggestions for Improvements

Document: phyCORE®-MPC5200B 10 with Linux
QuickStart Instructions
Document number: L-679e_6, August 2009

How would you improve this manual?

Did you find any mistakes in this manual? page

Submitted by:

Customer number:

Name:

Company:

Address:

Return to:
PHYTEC Messtechnik GmbH
Robert-Koch-Str. 39
55129 Mainz
Fax: +49 (6131) 9221-26
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