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Introduction

1 Introduction

C <)  Smin
TIME

In this QuickStart you can find general information information on the
PHYTEC phyCORE®-MPC5121e-tiny 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®-MPC5121e-tiny, mounted on the PHYTEC phyCORE®
Development Board MPC512le-tiny, in conjunction with the Eclipse
development tool.

Please refer to the phyCORE-MPC5121e-tiny 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-MPC5121e-tiny Hardware Manual and
Development Board Hardware Manual

e MPC5121e-tiny 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®- MPC5121e-
tiny in conjunction with the Eclipse / GNU GCC C/C++ software
development toolchain

© PHYTEC Messtechnik GmbH L-747¢ 0 1
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1.2 Professional Support Packages available

This Kit comes with free installation support. If you have any questions
concerning installation and setup, you’re 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 for 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®-MPC5121e-tiny
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®-
MPC5121e-tiny 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 Linux-PowerPC-Disc contains supplemental information on
embedded microcontroller design and development.

2 © PHYTEC Messtechnik GmbH L-747¢ 0



Introduction

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 the path of this QuickStart.

&

OPTION

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

Provides useful supplementary information about the topic.

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

You have successfully passed an important part of this

QuickStart.
SUCCESS
@ Provides information to solve problems.
RESOLVE

© PHYTEC Messtechnik GmbH L-747¢ 0 3
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1.5 System Requirements

Use of this "Rapid Development Kit" requires:
the PHYTEC phyCORE-MPC5121e-tiny,

the PHYTEC Development Board with the included DB-9 serial cable,
AC-to-DC adapter supplying 12 V DC/min. 2 A,

e PHYTEC Distribution based on OSELAS from Pengutronix
e an IBM-compatible host-PC (586 or higher)
e openSUSE Linux 11.0 OSS (x86) and KDE 3.5 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

semiconducior

http://www.freescale.com/

4 © PHYTEC Messtechnik GmbH L-747¢ 0
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1.6 The PHYTEC phyCORE-MPC5121e-tiny

The phyCORE-MPC5121e-tiny represents an affordable yet highly
functional Single Board Computer (SBC) solution in the size 60 x 76 mm®
for the tiny-Board. The standard board is populated with a Freescale
PowerPC Microcontroller MPC5121e featuring a 32-bit processor
architecture with Double precision FPU, 400 MHz processor speed,
Peripheral component interconnect (PCI) controller, ATA controller, Fast
Ethernet controller (FEC), DMA subsystem, 12 programmable serial
controllers (PSC) configurable for the following functions:

UART , AC97 and Codec (Soft Modem, ESAI, SPI, 125).

All applicable LocalPlus data/address lines and applicable signals extend to
two high-density 160-pin Molex SMT pin header connectors (pin width is
0.635 mm./25mil) lining the circuit board edges. This enables the
phyCORE-MPC5121e-tiny to be plugged like a “big chip” into target
hardware.

The standard memory configurations of the phyCORE-MPC5121e-tiny
features 128MByte DDR-SDRAM and 16MByte external Flash. The
external Flash supports direct on-board programming without additional
programming voltages.

phyCORE-MPC512e-tiny Technical Highlights

e phyCORE dimensions 60 x 76 mm with two high-density 160-pin
Molex SMT pin header connectors
e Processor: Freescale Embedded PowerPC MPC5121e, 400 MHz clock

Internal Features of the MPC5121e:

e ¢300 Power Architecture processor core
760 MIPS at 400 MHz (-40 to +85 °C)
32 k instruction cache, 32 k data cache

e Power modes include doze, nap, sleep, deep sleep, and hibernate
o AXE — Auxiliary Execution Engine
e MBX Lite — 2D/3D graphics engine (not available in MPC5123)

© PHYTEC Messtechnik GmbH L-747¢ 0 5
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DIU — Display interface unit

DDRI1, DDR2, and LPDDR/mobile-DDR SDRAM memory controller
Multi port controller, listening on five incoming ports

Flexible multi-function external bus interface
MEM - 128 Kbyte on-chip SRAM
USB 2.0 OTG controller with integrated physical layer (PHY)

DMA subsystem

EMB - Flexible multi-function external memory bus interface
NFC — NAND flash controller

LPC — LocalPlus interface

FEC — Fast Ethernet controller
Supports 100Mbps IEEE 802.3 MII, 10 Mbps IEEE 802.3 MII
PCI interface, version 2.3
PATA — Parallel ATA integrated development environment (IDE)
controller
SATA — Serial ATA controller with integrated physical layer (PHY)
SDHC — MMC/SD/SDIO card host controller
PSC — 12 programmable serial controllers
configurable for the following protocols: UART, Codec/PCM, serial
audio data, I2S, multi-channel data, SPI, and AC97
[2C - 3 inter-integrated circuit communication interfaces
S/PDIF — Serial audio interface
CAN - Controller area network
Implementation of CAN protocol, version 2.0 A/B
BDLC - J1850 interface
VIU — Video Input, ITU-656 complianft
RTC — On-Chip real-time clock
On-chip temperature sensor
[IM — IC Identification module

IEEE 1149.1 compliant JTAG boundary scan

© PHYTEC Messtechnik GmbH L-747¢ 0
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The PHYTEC Development Board, in card dimensions (240 x 240
mm?/9.44 x 9.44 in>.), is fully equipped with all mechanical and electrical
components necessary for the speedy and secure insertion of PHYTEC
phyCORE-MPC5121e-tiny Single Board Computer.

Development Board Technical Highlights

reset and power push button

CPLD with power logic

two software programmable LED for processor/peripheral

LEDs for supply voltage monitoring

power supply for regulated input voltage of +12V. It supplies regulated
+3.3 V for the phyCORE-MPC5121e-tiny and further supply voltages.
two DB-9 sockets for the RS-232 interface

two DB-9 plugs for two separate CAN interfaces

Ethernet socket

USB AB Interface for the phyCOREs Hig Speed OTG Interface
Compact Flash Card Socket

2x PCI Socket

ATA-Interface

SATA Interface

Graphic Interface (TTL/LVDS)

Audio Interface with WM9712G

ATX Power Supply sockets

Expansion Connector

© PHYTEC Messtechnik GmbH L-747¢ 0 7
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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 is the Core Ul, 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.

8 © PHYTEC Messtechnik GmbH L-747¢ 0
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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 power-pc
architecture with a MPC5221e CPU.

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

© PHYTEC Messtechnik GmbH L-747¢ 0 9
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2 Getting Started

35 min
TIME

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 Quickstart, you will need a host pc with
an installation of openSUSE 11.0 OSS (x86) and KDE 3.5 desktop.

When you are installing openSUSE 11.0, you can select KDE 3.5 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 this QuickStart Instruction. 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 this QuickStart Instruction 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.

10 © PHYTEC Messtechnik GmbH L-747¢ 0
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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 in this passage:

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

e Setup the network configuration to use the host pc with your target.

e Disabling the firewall. If the firewall is enabled, you will have
problems with connections to the target.

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

2.2.1  Installing Software packages:

To accomplish the steps in the QuickStart Instruction you will have to
install additional packages.

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

CAUTION

© PHYTEC Messtechnik GmbH L-747¢ 0 11
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Search: | [~] C,g
.-

Applications

¥, Administrator Settings

asT

| Swstern Infarmation
1, ayEinfo:f

Systern Folders

Horne Folder
Jhomeldeveloper

My Docurrerts
Jhomeldeveloper/Documents

Metwork Folders

EeS

remote.f
Media
\3 %.0G Media (1.3 GB available)
In i
!
Floppy Drive -
Jolew el E
-
pu =
~|o|w|E[a
L= =
Favorites History Computer 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 =

Flease enter the Administrator {root) password to
continue.

Cormnmand:  fshindast?

Bassword: | |

[ lgnaore Hv" [s]34 HX Cancel l

e Enter your root password and click OK.
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YasT Control Center @ linux

File Edit Help

E‘; Software
[.4 Hardware
¥ system
P Network Devices
‘nﬂ Network Services
) :

'JI',‘;L_ Security and Users

’ Miscellaneous

@ Media Check
!,‘;“_‘,‘ System Update

oftware Management
@ Installation into Directory

EE./ Patch CD Update

@ Virtual Machine
Installation (XEN)

e Open Software Management in Software.

B YasT2@ws-pt
File Package Extras Help

Filter |Search |v|

Search:

[ibxmiz-devel |~

| Search |

—Search in

[% Name

% Summary
|| Description
[ Provides

"] Requires

Package summary

@.Iibxmlz-deve\ Include Files and Libraries mandatory for Development.

al | )

Search Mode

|Conta|ns |v|

[ | Case Sensitive

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

! B ]16%159GB 7.92GB 951 GB

Description | Technical Data | Dependencies ‘!erswons }

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

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

‘ Check Dependencies | | Autocheck | Cancel H Accept

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

© PHYTEC Messtechnik GmbH L-747¢ 0
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File Package Extras Help
Filter |Search ‘v| Package |Summary
™ python-devel Include Files and Libraries Mandatory for Building Python
Search:
[py‘thcn—deve\ |'|
| Search |
~Search in
X Name
% Summary
|| Description
[ | Provides
[] Reguires Ol | [a]r]
Search Moda: Description I Technical Data | Dependencies | Versions I
|C0”t3‘”5 |‘| 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 |Tcta\ with dynamically loaded extensions and can be embedded in other
li B 116%160GB 7.90 GB 951 GB Programs. E‘
il (BN | Check Dependencies | [ ] Autocheck ‘ Cancel ‘ ‘ Accept |

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

File Package Exiras Help

Filter: | Search |-| ‘ | Package summary | Size |Ava||. ver. | |

Trivial File Transfer Protocol (TFTP) 616K 043-10

Search:
o =]
Searchin
[%] Name
(% Summary
|| Description

"] RPM "Brovides”
] RPM "Reguires"

(41 | EIEY

Search Mode

Contains = il
‘ | ‘ Description Technical Data Dependencies |!ersmns |F\IeLi;<]>

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

The ¥aST2 component for configuring a TFTP server. TFTP stands for Trivial
File Transter Protocol. Itis used for booting over the network

|Name | DiskUsage | | Used |Free | Total |
! N ——61% 34GB 21 0GB 55 GB

| Check ||:| Autocheck Cancel || Accept

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

Package Extras Help

Filter: | Search

Search:
|at3-devel

~Searchin
%] Name
| Summary

[] Description

[ | RPM "Provides”

[] RPM "Reguires"

Search Mode

=]

‘ Search |

| Package | Summaly

[ dbus-1-gt3-devel
It

|

[ «at3-devel-tools

[« |

evel
qt3-devel-doc

User Interface Builder and other tools (designer, assistant, ling

v

[Cnntams

[] Case Sensitive

|Name | Disk Usage | | Used | Free ‘Tnta\

[ 161% 34GB 21GB 55GB

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

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

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

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

Check ‘ [ Autocheck

‘ Cancel Accept |

e Type qt3-devel and click Search button.
e Check qt3-devel.
Eile Package Exras Help
Filter: | Patterns "| Package | Summary
{7 boost Boost C++ Libra
‘ ;_.‘ Pattern lﬂ I boostdevel Development package for Boost C++
D Xen Virtual Machine Host Server E ddd Debugger with Graphical User Interface
Frnprietnry Software &4 glibc-info  Info Files forthe GNU C Library
Java Environment E Itrace Trace the Library and System Calls a Program Makes
Misc. Proprietary Packages swig Simplified Wrapper and Interface Generator
- Development L4 texinfo Tools Needed to Create Documentation from Texinfo Sources
Q Basis Development E valgrind Memaory Management Debugger
[] GNOME Development
[] KDE Development
[] RPM Build Environment
|:| Integrated Development Environmenis
[] Linux Kemel Development
[] Perl Development <] ] [4]+]
[] qQt4 Development
[ Python Development Description | Technical Data | Dependencies ‘ Versions | File Li 4 r
[] vaST Development —
[] Web Development boost - Boost C++ Libraries |3
4 TcliTk Development ,z |J
Boost provides free peer-reviewed portable C++ source libraries. The

Mame | Disk Usage | ‘ Used | Free ‘ Total | emphasis is on libraries that work well with the C++ Standard Library.

! s 151% 34 GB 21 GB 55GB One goal is to establish "existing practice” and provide reference o
implementations so thatthe Boost libraries are suitable for eventual |ﬂ
standardization. Some of the libraries have already been proposed for |:\

| Check | [] Autocheck Cancel | | Accept |
e Select the filter Patterns.
e Select Basis Development, C/C++ Development,
e Click Accept.

and Tcl/Tk

© PHYTEC Messtechnik GmbH L-747¢ 0

15



phyCORE-MPC5121e-tiny

QuickStart Instructions

& Changed Package

o Automatic Changes
\1‘) In addition to your manual selections, the following packages have been changed to
resolve dependencies
‘ | Package Summary Size A
yo atk-devel Include Files and Libraries mandatory for Development. 1349 kB 1
yo/i cairo-devel Development environment for caire 5138kB 1
yo/ fontconfig-devel Include Files and Libraries mandatory for Development. 818.8 kB 2.
yod freeglut-devel Development Package for freeglut (GLUT Library) 4231kB Z
yo freetype2-devel Include Files and Libraries mandatory for Development. 18MB 2
Mo/ glib2-devel Include Files and Libraries mandatory for Development. 15MB 2.
Mo/ glitz-devel glitz - OpenGL image compositing library 2114 kB 0.
yod gtk2-devel Include Files and Libraries mandatory for Development. 1.7 MB 2.
part libart_lgpl-devel Include Files and Libraries mandatory for Development. 1963 kB 2.
yo/ libgej-devel Include Files and Libraries mandatory for Development. 27.7 MB 4.
yo liblems-devel Include Files and Libraries Mandatory for Development 4746 kB 1.
by libmng-devel Include Files and Libraries mandatory for Development. 1.2MB 1t
bt libpixman Pixel manipulation library 1522kB 0.
yo libpixman-devel Development environment for libpixman 126.5 kB U.Z[r
by pango-devel Include Files and Libraries mandatory for Development. 260.1 kB 1.7
£ \ B
Continue ‘ Cancel |
— % |

Some additional packages will be selected automatically to resolve

dependencies.

CAUTIO!I

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

e Click on Continue to install the packages.

[ YasT2 <2>

- (0] | X

susEconfig must write the

system. Depending on the CPU
and the amount of memeory, this
process can take some time.

configuration of your SUSE LINUX

« Writing the system configuration

[«]

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

Install more packages? il

: Install More I | Finish

Finishing SuSEconfig

Done

]

Progress

e Click Finish.
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2.2.2 Set up Network Card Configuration

your host. We recommend disconnecting your host from any

Q In the following step you will have to configure the ip address of

CAUTION

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

Open the YasST Control Center if it is not already open.

'J“ YaST Control Center @ linux-j10v r__
Eile Edit Help

@ Software

58 Hardware

21
Systemn

@, Network Services

“Eﬁ" Movell AppArmor

@ Security and Users
g

=

- Virtualization

[V -
9{) Miscellaneous

n MNetwork Devices

ISDN

letwork Settings

Search..

Choose Network Settings in Network Devices.

© PHYTEC Messtechnik GmbH L-747¢ 0
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*YasT2@ws-ptx 2

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

|Name | IP Address |

AMD PCnet - Fast 79C971 DHCP

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

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

AMD PCnet - Fast 79C971

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

| Add || Edit H Delete |

| Abort |

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

e Click Edit to enter the Network Card Setup.
e Choose Static address setup.
e Enter I[P 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 Select the General tab in the upper-left corner.

—Dievice ACtivati

ACtivate gevice

A Boot Time -

~Firewall Z

Assign Interface to Firevall Zone

[ INernal Zone (nprotected) A

Diesice Control

fD Enable DEWCE CONT0Ifar NON-TONT LISET Via KN net

— Maximum Transfer Linit (MTU)

Sat 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.

© PHYTEC Messtechnik GmbH L-747¢ 0
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2.2.4 Setup TFTP-Server

Later in this QuickStart 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 to have a tftp server up and running. In this passage we
show you how to configure a tftp server.

Open the YasST Control Center if is not already open.

A, YaST Control Center @ linuxj10v -2

Eile Edit Help

@ Software

S8 Hardware

[ ]
- Systemn

ﬁ Network Devices

ﬁf. Network Senvices

"E{}"Novelmppﬂ\rmor

& )
S Security and Users
£l

-
%ggl Virtualization

DL
% Miscellaneous

- LUAF CIuwWagl

Mail Transfer Agent

(%L NIS Client
%

'@' Metwork Services (xinetd)

[ !. LLAT Il

E NFS Client
NTP Configuration

,
@

L‘.:i.r‘ Remote Administration (VNC) @L Samba Server

@L TFTP Server

L} isCSlinitiator

Windows Domain
Membership

Search...

Choose TFTP Server in Network Services.

A

CAUTION

If the TFTP Server icon does not exist, restart
Control Center.

the YaST

20
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%

"= yvasT22

Configuring a TFTP =|/| <2 TFTP Server Configuration

Server

() Disable
Use this to enable a server for

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

(@ Enable

£ 5 Boot Image Directo
started using xinetd. - 2 5

fftpboot | | Browse

Note that TFTP and FTP are not
the same.

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

Firewall is disabled

usual value is /tftpboot. twill -
| | View Log |

be created if it does not exist. ‘,;

| Back | | Abort |

e Switch the selection to Enable.

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

e Click Finish.

The directory ‘ftftpboot’ does not exist.
Create it?

e C(lick Yes to create the /tfipboot directory.
e The TFTP Server will be started.
e C(Close the YaST Control Center.

You have successfully finished the configuration of the host
platform.
SUCCESS
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2.3 Linux-PowerPC-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:
o GNU C/C++ cross development tool chain — you can use this tool
chain to develop programs for the target on your host PC.

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

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

o Linux Kernel archive — this kernel archive contains the Linux kernel
source code as well as all patches needed to compile the kernel for the
phyCORE®MPC5121e-tiny.

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

There will be some additional configuration on your host PC:
e The setup program will create desktop links to the installed programs.

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

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

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

e The setup will configure Microcom.
Starting the Setup:
e To start with the Linux-PowerPC-Kit Setup enter your PHYTEC
Linux-PowerPC-Disc into your CD-ROM drive.
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The following dialog probably appears:

CD-ROM - KDE Daemon <

Anew medium has heen detected.
What do you vant to do?
A

Medium type: Mounted CD Writer

iﬁOpen in Mew Window

[] Always do this for this type of media

Configure. . HV ok HX Cancel l

e Click Cancel.

Search; | [~ ..%_ N

[ |
H Terminal Program - Super User Mode
==

[ Terminal Pragram
A ¥ Terrningl

w | O =

Favorites Histary Computer

p=
[ =]} <
[-T—]

Applications Leave

User developer on linux-36py openSUSE’

e From the K menu, select the Applications tab.
e Seclect System W Terminal W Terminal Program / Konsole.
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L ptxdist@ws-ptx:/media/dvd - Shell’- Knnsnle::-_r-flé

Session Edit View Boockmarks Settings Help

ptxdistPus—ptx:™> cd smediardud -
ptxdistOus—ptx: mediarsdud> .~install.sh]]

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.

o Type
cd /media/cdrom

or
cd /media/dvd

accordant to your drive.

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

command Is /media. Change to the accordant directory if no
CAUTION directory cdrom or dvd should exist.

e Enter ./install.sh to start the setup program.
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- pxdist@ws-ptx:/media/dvd - Shell - Kon=sole -:Ei)—“

Session Edit Wiew Bookmarks Settings Help

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

Please enter the Root Password: i

|am shell

e Enter the root password.

Install Linux-phyCORE-MPC5121e-Kit -

6 This will install Linu=-phyCORE-MPICE1 21 e-Kit on your computer. Continue?

[ Ja ] | Rein

e Click on Yes to proceed.
The welcome screen appears.

* Linux-phyCORE-MPC5121e-Kit Setup ' g} — X

Willkommen beim InstallJammer
Assistenten fiir
Linux-phyCORE-MPC5121e-Kit

Dies wird Linus-phy CORE-MPCS121e-Kit Version
FD03.1.0 auf hrem Computer installieran.

Es wird empfohlen, das Sie alle anderen
Arwendungen schlieBen, hevor Sie forffahren.

Klicken Sie auf Weiter um Fortzufshren oder auf
Ahbrechen, um das Setup zu heenden.

Weiter = H &hhrechen

e C(Click on Next to continue.
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¥ Linux-phyCORE-MPC5121e-Kit Setup __l-

Auswahl Installationsziel

Wohin soll Linus-phy CORE-MPC5121 e-Kit installiert
werden?

Setup wird Linus<=phyCORE-MPC5121e-Kit in das folgende Yerzeichnis installieren.

klicken Sie auf Weiter, wenn dieses Yerzeichnis vervendet swerden soll. Um ein
anderes Yerzeichnis auszuwahlen, klicken Sie auf Durchsuchen und wahlen gin
anderes aus.

Zielordner
’7 fustilocalisharedphy CORE-MPCS1 21 e-Kit ! Durchsucher... |

oo |
[nstall lammer

< Zurlick r TWeiter > | | Abbrechen |

e C(Click on Next to continue.

The default destination location is
% lusr/local/share/phyCORE-MPC5121e-Kit. All path and file
statements within this QuickStart Instruction are based on the
OPTION ; . .
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.
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¥  Linux-phyCORE-MPC5121 e-Kit Setup =

Kopieren der Dateien

Uberprifen Sie die Einstellungen, bevor die Dateien

kopiert werden.
Setup hat genug Informationen, um die Programmdateien zu kopieren. Wenn Sie die
Einstellungen dherprifen oder andern méchten, klicken Sie auf Zurick. Wenn Sie
mit den Einstellungen zufrieden sind, klicken Sie auf Weiter, um mit dem Kopieren
der Dateien zu beginnen.
Installationsverzeichnis: b=
fustflocal/share/phy CORE-MPCS1 21 e-Kit
Setup Art:
Typical =
[~
4] [ [+]
Installlammer
| = Zuriick || Weaitar = | | &bbrechen |

e Click on Next to install the setup files to
lusr/local/share/phyCORE-MPCS5121e-Kit

¥ Linux-phyCORE-MPC5121 e-Kit Setup -

Installation
Installiere Linus-phyCORE-MPCS1 21 e-Kit

Eitte waren Sie, wahrend Setup Linus-phy CORE-MPCS1 21 e-Kit auf [hrem Computer
installiert.

Installiere Standard

_________________________ I

|netall)ammmet

< Zurick  |F Weiter> | a&bbrechen

© PHYTEC Messtechnik GmbH L-747¢ 0
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The GNU GCC C/C++ Toolchain will be installed to the standard default
directory /opt/OSELAS.Toolchain-1.99.3/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.

G Do you want to install Eclipse 7

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

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

includes additional plugins.
CAUTION

e Click Next.
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¥  Linux-phyCORE-MPC5121 e-Kit Setup ; — =

Installation Abgeschlossen

Installdammer hat Linus-phyCORE-MPCS1 21 e-Kit
etfolgreich installiert. Klicken Sie auf BEeenden, um
den Assistenten zu verlassen.

| < Zuriick || Beenden || Abhbrechen

e Click Finish to exit the setup.
e C(lose the terminal window.

Now you will have to restart the KDE desktop.
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Search: | [~] Q‘l;
.-

Session

Lack
Lock =creen

Switch User
Manage paralel sessions

Systermn
Shutdown Cormputer
Turn off computer
ﬁ Restart Computer
= Festart and boot thiz systenm
Suspend to Disk
Pauze without lagging out

Standby
Pauze without lagging oot

ﬁ Start Operating System »
- Restart and boot another operating system

w | O = | = %]

Fawvaorites History Computer Applications Leave

En

Lizer developer on linwe-36py openSUSE

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

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

You have successfully installed the software for the Linux-
PowerPC-Kit. You can now use the programs you need to
develop your own applications for the target on your host
system. The setup program did all necessary configurations.
In the following passage you can find some advanced
configuration information.

SUCCESS
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2.4 Advanced Configuration Information

In this part you can find some information on how to change the
configuration steps of the setup program by your own. The setup program
performed all the following configuration steps. The information in this
part is for users who want to use the 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/OSELAS.Toolchain-1.99.3/powerpc-603e-
linux-gnu/gcc-4.3.2-glibc-2.8-binutils-2. 18-kernel-2.6.27-sanitized/bin. To
start the cross-compiler directly from every part of the system, the directory
of the cross compiler was added to the SPATH environment variable.

You can manually add the directory of the cross compiler to the SPATH by
adding the following line in the file /etc/profile:

export PATH=/opt/OSELAS.Toolchain-1.99.3/powerpc-603e-linux-
gnu/gcc-4.3.2-glibc-2.8-binutils-2.18-kernel-2.6.27-
sanitized/bin:$PATH

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

powerpc-603e-linux-gnu-gcc -o Helloworld HelloWorld.c
In the standard configuration only the user root has write access to the
serial interface. To use a serial communication tool like Microcom with

normal user rights, you have to be a member of the group uucp.

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

groupmod -A <username> uucp
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The serial communication program was configured during the setup with
the following configuration:

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

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

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

e Connect the serial cable with the lower connector P2 on the target and
the serial interface COM1 on your host.

Rapid Development Kit.
CAUTION

a Ensure to use the one-to-one serial cable included in this

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

e Click the Microcom icon on your desktop.

e Connect the AC adapter with the power supply connector X19 (12V) on
your board.

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

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:

© PHYTEC Messtechnik GmbH L-747¢ 0
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TS 11_-=_.
'3 Befehlsfenster- microcom =

Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

lighttpd: starting =
lighttpd: done

Ausrssbindpure-ftpd

pure—ftpd: starting pure-ftpd: Sfusrsshindpure-fitpd

Ausrssbindpure-uploadscript

pure—ftpd: starting upload helper daemon. ..

loading modules

OSELAS(R)-phyCORE-12-2 (PTxdist-1.99.12/2009-11-24T0Q7 : 42 : 44+0100)

#4k  PHYTEC BSP FDO9.1.0R1 based on OSELAS(R) Rk

starting pid BS0, tty 'sdevsconsole': 'Ysbin
phyCORE login: |

[==|| 4 Befenisfenster

e Type root to login.
e After you have successfully logged in, you can close Microcom.

G

When the target is connected with the Power supply, first the
bootloader U-Boot is loaded from the flash memory. Then the
bootloader is uncompressing and booting the Linux kernel from
the flash. The kernel will then mount the root file system, which
is also located in the target’s flash. The root file system uses the
Journaling Flash File System, Version 2.

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

In addition to its log-structured file system, JFFS2 implements
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wear leveling and data compression on the MTD it manages,
while providing power-down reliability. JFFS2 can gracefully
restart, and 1s capable of restoring a file system's content,
without requiring outside intervention regardless of power
failures.

@ Troubleshooting:

resoLye  If you don’t see any output in the Microcom window, check the
serial connection between the target and your host.

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

It is also possible that your user account is missing read and
write access to the serial interface:

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

e Choose User Management

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

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

e Select the tab Details.

e Check in Groups the group uucp.
o Click Accept.

e Click Finish and close YaST.

e You need to log out and log in again for the new group
membership to take effect.

Now you can test the network connection to the target.
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Telnet for
Tanget

e Click on the Telnet for Target icon on your desktop.

A new window with a connection to the target opens.

) telnet-Konsole £

Session Edit View Bookmarks Seftings Help

Trging 192.168.3.10... =
Connected to 192.168.3.11.
Escape character is '~]'

phyCORE login: root
rootBphyCORE:~ B

E] =8| teinet | B

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

e (lose the window.
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@ Troubleshooting:
If you don’t see the user login, check the connection between

RESOLVE

the target and the host. If you have installed more than one
network card on your host, be sure to connect the cable with
the network card you have configured with the IP address
192.168.3.10.

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 Settings 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.

You have successfully setup all configurations to access your target from
your host.
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2.6 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.

2.6.1 Copying a Program to the Target

e First click on the icon phyCORE-MPC5121e-Kit on your KDE desktop.

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

= HelloWorld - Kunquerur,_fl._'}

Location Edit View Go Bookmarks Tools Settings Window Help
Q0000 =~ aadm = 2
E# Location: [ Jusrflocal/share/Linux-PowerPC-Kit'HelloWorld ‘vl i]
Bk,
S
HelloWorld
@
'
L
E
& 0One Item - One File (3.8 KB Total) - No Folders

e Enter the directory HelloWorld.
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e Click the FTP for Target icon on your desktop.

A window with an FTP session to the target opens. User is root and
password 1s empty. Now you have two windows opened, one for the target
and one for the host. You can use these two windows to copy files per
“drag and drop” from the host to the target (and vice versa).

#= HelloWorld - Konqueror =

Dokument Bearbeiten Ansicht Gehe zu Lesezeichen Extras Einstellungen Fenster Hilfe

QOO OQ= A ER=R iK

B Adresse: |[E5 /usi/local/share/phy CORE-MPCS121 e-KitHelloworld |+ | || @ Rd

@ o~ #includ
'{ 2 int Hoi
! i
A prantr
"
Debug HelloWarld HelloWarld. ¢
N
| _i ._9_';_Hel_low_o_rld (12,8 KB) Awusfuhrbare Datei
12 fp:liroot@192.168.3.11/home - Kongueror zl=la) (=]
Dokument Bearbeiten Ansicht Gehe zu Lesezeichen Extras Einstellungen Fenster Hilfe
00000 = aaBa=
E» Adresse | @ fip /root@192 168.3.11/home BT Rd
ir L
HelloWwaorld
N
|__. 9 |Ein Element - Eine Datei (12,9 KB insgesamnt) - Keine Ordner

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

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

e Choose Copy here in the appearing context menu.
e C(lose the two windows.

40
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2.6.2 Using Telnet to execute a Program on the Target

Telnet for
Target

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

Cl telnet- Konsole =

Sitzung  Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

Trying 192 .1658.3.11... 2]
Connected to 192.16%.3.11.
Escape character is ']'.

phyCOREE login: root

running Jetc/profile.local

rootBphyCORE:™ ./ Hellallorld

Welcome to the World of the phyCORE-MPCE1Z1e!
root@phyCORE:™ |}

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-MPC5121e!
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2.6.3 Using SSH to execute a Program on the Target

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

There are several authentication methods when using

SSH. The method used on the phyCORE-MPC5121e-tiny
is the hosts.equiv method combined with RSA-based host
authentication.

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

When the host connects to the target, the file
~/.ssh/known_hosts (on the host) is consulted when using
hosts.equiv with RSA host authentication to check the
public key of the target. The key must be listed in this file
to be accepted. When the host connects to the target for
the first time, you will be asked to store the target’s RSA
public key to your ~/.ssh/known hosts. If you agree to do
this, then the host will be able to connect to the target
without entering a password.
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This authentication method closes security holes due to IP
spoofing, DNS spoofing and routing spoofing. But note

CAUTION  that /etc/hosts.equiv 1s, in general, inherently insecure and
should be disabled if security is a concern.

g

.l-u‘—r
S5SH for

Target

o Click the SSH for Target icon on the desktop.

A new window opens.

— —
) ssh-Konsole -2

Session Edit View Bookmarks Settings Help

The asuthentlicity of host '192.168.3.11 (192.165.3.11)' can't be established. -~
RSA key fimgerprint is 23:05:70:ch:4f:2a:5a:de:03:13:7b:eb:&8f:41:69:97 .

Are you sure you want to continue connecting (yessnol? yes

lWarning: Permanently added '19Z.168.3.11' (RSA) to the list of known hosts.
roctBphyCORE: ™~ |

13

In this window you can see that the authenticity of the target can’t be
established. This is normal if you want to create an SSH 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

RESOLVE

root@phyCORE:~> prompt, open a terminal window and
enter the following command:

e rm ~/.ssh/known_hosts
Try to log in again by entering:

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

CAUTION

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

e Type ./HelloWorld start the program you had copied to the phyCORE-
MPC5121e-tiny before.

The program starts and you should see the following output:

Welcome to the World of the phyCORE-MPC5121e!
e Close the SSH window.

If you click on the Icon SSH for Target again, the host will connect directly
to the target.

e (lose the window.

You have successfully copied and executed an example
application on the target.
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2.7 Advanced Information

2.7.1 Copying a program to the Target with the Command Line

e Open a new terminal window.
o Change to /usr/local/share/phyCORE-MPC5121e-Kit/HelloWorld:
cd /usr/local/share/phyCORE-MPC5121e-Kit/HelloWorld

e Copy the application to the target by typing:
ftp -u ftp://root:root@192.168.3.11/ HelloWorld
Be sure to enter a slash followed by a space after the IP address.

2.7.2 Executing a Program on the Target

e Open a Telnet session to the target:
telnet 192.168.3.11

e Type root and press Enter.
e Type ./HelloWorld to start the application.
e Type exit.

2.7.3 Executing a Program directly on the Target using SSH

e To start the program, type:
ssh root@192.168.3.11 ./HelloWorld

After the program has finished, SSH will logout automatically.
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3 Getting More Involved 70 min

TIME

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 target’s flash memory and how to start the new kernel.

Then you will start working with the Eclipse platform using the

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

At the end of this chapter you will execute the program as external
application out of Eclipse. Additionally, you will add your application to
the startup configuration of the target so it is automatically started when
the phyCORE-MPC5121e-tiny boots.

3.1 Configuring and Compiling the Kernel

In this part you will learn how to configure and build a new Linux kernel
and a root filesystem. First you will copy the kernel archive to your home
directory and extract the kernel source. Then you will configure the kernel
and the root filesystem with the help of PTXdist, a tool to build the Board
Support Package and to create your own image. After the configuration you
will create your own image.

The kernel used by PHYTEC is based on a standard kernel available from
www.kernel.org. Additionally, the kernel archive in your setup installation
directory already includes all necessary patches for the phyCORE-

MPC5121e-tiny.
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In the end, you need the following files:

o ptxdist-1.99.12.tgz (Tool from our partner Pengutronix, that configures
and compiles BSPs)

e ptxdist-1.99.12-patches.tgz (Patches for the tool)

e OSELAS.BSP-Phytec-phyCORE-MPC512x-tiny-PD09.1.0R1.tar.gz
(BSP for phyCORE-MPC5121e-tiny)

e powerpc-603e-linux-gnu.tar.bz2 (ready-to-use toolchain)

All files are downloadable from our ftp-server. Please create a temporary
directory within your home directory, for example /ocal/, and copy the files
into it.

Now, open a new terminal if not already open and install PTXdist:

e Click the terminal icon on your desktop.

e Type the following commands to extract the PTXdist-archieves:

cd local
tar zxvf ptxdist-1.99.12.tgz
tar zxvf ptxdist-1.99.12-patches.tgz

e Now you should check if all necessary tools are installed on your host.
Therefor call the configure script:

cd ptxdist-1.99.12
Jconfigure
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After a long list of checking ... it should return with:
configure: creating ./config.status

config.status: creating Makefile

config.status: creating scripts/ptxdist_version.sh
config.status: creating rules/ptxdist-version.in

ptxdist version 1.99.12 configured.

Using '/usr/local' for installation prefix.

Report bugs to ptxdist@pengutronix.de

If any tool that is necessary for PTXdist is missing, script will abort with an
error. In this case you need to install the missing tool from your linux
distribution. After that, please restart the configure script.

In any case, tool quilt needs to be installed additionally, in order to avoid
errors while compiling patches!

e After successful completion of configure script, please type:

make

e Now you can install PTXdist. Because target directory is /usr/local, this
must be done as user root:

sudo make install
[enter root password]

[.]

¢ Finally you can delete the temporary directory:

cd
rm -rf local
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When using PTXdist for the first time, setting some configurations is
needed. The most important are:

e Where to put the source packages to.

e Proxy settings for accesses to the internet.

Please start PTXdist setup:
ptxdist setup

PTXdist will download all necessary sources from the internet. For every
source package, that cannot be found on your host, PTXdist will do this by
executing command wget. If a proxy server should be used for doing
internet accesses, please select Proxies, then FTP Proxy and then enter
address and port of the proxy in the following form:

<protocol>://<address>:<port>

PTXdist will store downloaded source packages locally. Thus, if you work
with more than one project, every project would download its own sources,
even if they are the same that have already been downloaded. In order to
avoid this, we suggest to use one single directory for all source packages of
all projects. Some source packages are already included within this BSP, so
we suggest to use its src-directory as source directory for all projects.
Please select Source Directories and enter:

${PTXDIST_WORKSPACE}/src

In order to be able to build an BSP for the MPC5121e, you need a
toolchain with a suitable crosscompiler for this processor. So please
decompress the corresponding archive with root rights. It will be stored in
directory /opt automatically.

tar xPvjf powerpc-603e-linux-gnu.tar.bz?2

Now you’re ready to build the BSP. Please decompress archieve
OSELAS.BSP-Phytec-phyCARD-1.MX27-PD09.1.0R 1 .tar.gz into a
directory and then move into it. Select the platform for which the BSP
should be build:
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ptxdist platform \
configs/phyCARD-i.MX27-1.99.12-trunk/platformconfig

You should get the messages:

info:  selected platformconfig:
‘configs/phyCARD-i.MX27-1.99.12-trunk/platformconfig’

Furthermore PTXdist should have recognized the necessary toolchain and
confirm this by giving you the messages:

found and using toolchain:
'lopt/OSELAS.Toolchain-1.99.3/powerpc-603e-linux-gnu/gcc-4.3.2-glibc-2.8-binutils-
2.18-kernel-2.6.27-sanitized/bin’

Otherwise you need to choose the toolchain manually:

ptxdist toolchain /opt/OSELAS.Toolchain-1.99.3/powerpc-603e-linux-
gnu/gcc-4.3.2-glibc-2.8-binutils-2.18-kernel-2.6.27-sanitized/bin

For building the BSP you could call ptxdist go now, but then you would get
so much stuff for the root-filesystem of your target, that it won’t fit into the
flash-memory any more. This rootfs could only be used when mounting it
via NFS. Thus, PHYTEC provides the BSP together with a file called a
'collection’, that excludes not necessary stuff for you. Please tell ptxdist to
use this collection by calling

ptxdist collection configs/collectionconfig-kit

Now, for building the BSP call

ptxdist go

Now it will take some hours. Sometimes it can happen that an attempt to
download a source package failes due to dead links. PHYTEC cannot
guarantee the accessibility of all the webpages that are needed to build a

BSP. You can check our ftp-server via
ftp://ftp.phytec.de/pub/BSP_ PACKAGES/EXTERNALS
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If you find a missing source package there. Otherwise you need to search
the web for missing packages. If you have found them, you need to
download them into your src-directory manually. After that, please restart
build process by calling ptxdist go again. If you cannot find a needed
source package, please tell us via support@phytec.de.

Sometimes it even might happen, that ptxdist can download a file that is
claimed to be an archive, but then cannot decompress it. Reason is, that the
link didn’t deliver the requested archive, but an HTML containing a
message like: “Error - This file has been moved to ...”. Please treat this
case in the same way as if nothing had been delivered by the link.

Finally you can create the rootfs by calling
ptxdist images

You will find the kernel-image linuximage and the flashfilesystem-image
rootjffs2 in directory platform-phyCORE-MPC5121e/images. The NFS-
mountable rootfs will be located in platform-phyCORE-MPC5121e/root.

e (Close the terminal window.

In this section you learned how to configure and compile a new kernel.
Now you can add new features to your kernel, or remove features you do
not need.

3.2 Writing the Kernel into the Target’s Flash

In this passage you will find a description how to write the newly
created images into the phyCORE’s flash memory. Before the images
can be written into the flash, the target will have to download them
from a tftp server. This will be done from the command line of the
boot loader. The images will be copied into target’s RAM. Then you will
have to erase the part of the flash where you want to copy the images to.
Finally the images are written from the RAM to the flash.

In the default configuration you will find five partitions on the target. The
first partition contains the boot loader, the second is used to store the boot
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loader settings, the third partition stores the Linux kernel, the fourth
containes the root file system, and the fivth containes the oftree.

The four partitions have the following address ranges:
OXFFFO0000 - OXFFFSFFFF (U-Boot)

OXFFF60000 - OXFFFOFFff (U-Boot Environment)
Oxfe060000 - Oxfe23ffff (Linux Kernel)
0xfe240000 - Oxffefffff (Linux Root File System)
Oxfffa0000 - OxFFFFFFff (Linux Oftree)

You should never erase the U-Boot partition. If this
partition is erased, you won’t be able to start your target
s anymore. Refer to the chapter “Installing Linux on the
CAUTION phyCORE-MPC5121e-tiny” for detailed information on
how to restore your U-Boot partition in such a case.

e First open a new terminal window if it is not opened yet.
e Copy the new images to the /#ftpboot directory and exit:
cd platform-MPC5121e/images
cp linuximage /tftpboot
cp root.jffs2 /tftpboot
cp oftree /tftpboot
exit
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—

) Befehlsfenster - microcom £

Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

4k )lelcome to microcom #E -
connected to Adewv/ttys0

Escape character: Ctrl-%

Tupe the escape character followed by c to get to the menu or g to guit

U-Boot 2009.06 (Nov 11 Z009 - 15:58:13) MPCHL1ZX

CPU: MPC5121e rev. 2.0, Core 2300cd at 399.960 MHz, C3B at 199.930 MHz
Board: phyCORE-MPCS51Z1e rev. PL1313.0 (GAL rewv. WO1)

I2C: ready
DRAM: 256 MB
FLASH: 32 MB

MAMD: 1024 MiB
PCL: Bus Dev Yenld DevId Class Int

In: serial
Out: serial
Err: serial

Met : FEC ETHERMET

IDE: Bus 0: not available

Hit any key to stop autoboot: O
uboot>

|m| &) Befehlsfenster [

e Open Microcom 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 an image from the TFTP — server, erasing the required
Flash area and writing the image from the RAM into the Flash with one
simple command.

e Before you can execute this command you have to set the names of your
images to the corresponding environment variables:

set kernel linuximage
set rootfs root.jffs2
set oftree oftree

e Make sure that you’ve got the correct IP-setting:

set serverip 192.168.3.10
set ipaddr 192.168.3.11
set netmask 255.255.255.0
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e Now you can start downloading and writing the three images into the
Flash using the commands:

run update_kernel
run update_rootfs
run update_oftree

po—————————————————

'} Befehlsfenster - microcom -2

Sitzung  Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

IDE: Bus 0O: not available

Hit any key to stop autohboot: O

ubootrset kernel linuximage

ubootrset rootfs root. jffsz2

ubootrset oftree oftree

ubootrset serverip 192.168.3.10

ubootrset ipaddr 192.168.3.11

ubootrset netmask Z55.255.255.0

uboot>run update_kernel

.............. done

Un-FProtected 14 sectors

Using FEC ETHERMET dewvice

TFTF from server 192 168.3.10; our IF address 1s 1972.168.3.11

Filename 'linuximage’.

Load address: 0x400000

LDadihg: HEHHH B HEHA R BB R R BHHAHHREHHBHA RSB HE B R HES
HHHHHHAHHHBHHBHHEHE BB R

done

Butes transferred = 1762163 (122373 hex)

Copy to Flash... done
uboot |

(K13

;ﬁ'| e8| Befenisfenster

The copy processes can take some minute, depending on the speed of your

system.

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

The target will restart booting with the newly created images.

e Close Microcom 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 images into flash, you

RESOLVE can restore the original images system from your setup CD-
ROM.

You will find the kernel and root file system in the directory
PHYTEC/PCM046 phyCORE-MPC5121e/Linux-Kit/BSP/
Images.

e Copy the files
ulmage-pcm046, root-pcm046.jffs2 and oftree-pcm046 into
the directory /tfipboot

e Type the following commands in the u-boot command line:
set kernel ulmage-pcm046
set rootfs root-pcm046.jffs2
set oftree oftree-pcm046
run update_kernel
run update_rootfs
run update_oftree

In this section you learned how to download images from a tftp

e server into the RAM memory of the target. The images have been
written from RAM to flash, and finally the target was started with
the new images.
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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:

e (lick on the phyCORE-MPC5121e-Kit directory icon.
e Right-click the HelloWorld directory and select Copy.
e Browse to your home directory.

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

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

e Close 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 5DK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

|v ‘ Browse...

Workspace:

[ ] 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 MNavigate Search Project Run Window Help

“ Welcome X

Welcome to Eclipse 3.1

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

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

Select an import source:

[T, Archive file
i Checkout Projects from CVS

BB Existing Projects into Workspace

Lt External Features

=z External Plug-ins and Fragments
[, File system

ELPreferences

i, Team Project Set

| 1 MNext = . Cancel

e Select Existing Projects into Workspace.

e C(lick Next.

Import Projects -
Select a directory to search for existing Eclipse projects. EZ
@ Select root directory: | || Browse.. |
() select archive file: | | [

Projects:

Select All |

|
| Deselect All |
|

Refresh |

| < Back ’ _' __ | | Cancel

e Select Browse.
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ErHome | ||wurk5pa':E||Ha[annrtd| >| Create Fclder|

A [iesking Name MGdIfIEd|
File System

4 Add _"w '

Select root directory of the projects to import

| X Cancel H @QK

e Double-Click on the HelloWorld directory.
e Click OK.

Import Projects | :

Select a directory to search for existing Eclipse projects.

@ Select root directory: |mome!ptxdist.l‘workspaceMelloWorld “ Browse... ‘

() Select archive file: [ | ; |

Projects:

%] Helloworld Select All
Deselect All |

| Refresh |

| = Back [ Einish | | Cancel

e Select Finish to import the project.
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& C/C++ - Eclipse SDK =

File Edit Refactor MNavigate Search Project Run Window Help

rE & e & b6 307G |& P |5 & - & [Eicices] §java
M C/CH+ .. s =] = O /| Bz outline 28 . Make Targets = O
& % @ 0O 7 =

An outline is not available.

b == HelloWorld

=

[Zl Problems 52 Console Properties ® o

0 errors, 0 warnings, 0 infos

|Dsscriptmn |F\emurcs In Folder ‘ Location

JIET | E0

e C(lose the Welcome Screen.

The HelloWorld program will be compiled and the HelloWorld executable
is built for the target. Then the HelloWorld file is copied to the target using
the FTP. After the file has been copied to target, the program is executed on
the target using SSH. You should now see the “Welcome to the World of
the phyCORE-MPC5121e! ““ output in the console window.

e Select the Console tab.

You will see the following content in the console window:
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Problems | Javadoc | Declaration SERERGET
|C-Build [HelloWorld]
#ak* Incremental build of configuration Debug for project Helloworld s

make -k all

Building file: ../Helloworld.c

Invoking: GCC C Compiler

powerpc-603e-linux-gnu-gce -00 -g3 -Wall -c -fmessage-length=0 -oHellowWorld.o ../
Helloworld.c

Finished building: ../Helloworld.c

Building target: Helloworld ]
Invoking: GCC C Linker

powerpc-603e-Linux-gnu-gce -oHelloworld . /Helloworld.o

Finished building target: Helloworld

make --no-print-directory post-build

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

wWelcome to the wWorld of the phyCORE-MPCS12le!

Build complete for project Helloworld &

If the project is not built automatically, you will have to check
Project W Build automatically from the menu bar.

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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3.3 Creating a New Project

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

development toolchain.

e Open Eclipse if it isn’t already open.
e Select File » New » Project from the menu bar.

A new dialog opens.

"£ New Project =

Select a wizard

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

Wizards:

4 Java Project
s |ava Project from Existing Ant Buildfile
LZPlug-in Project

- =C

[cStandard Make C Project
b EC+4+

I MNext = ‘

& Managed Make C Project

e Select Managed Make C Project and click Next.
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" New Project

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

Project name: |myHeIIoWorId |

Project contents

[¥| Use default

| =

[ = Back l Next = H Finish H Cancel ]

e Enter the project name myHelloWorld and click Next.

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 I { Cancel

e C(Click Next.
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New Project =
Additional Project Settings »
Define the inter-project dependencies, if any. @

I=+Projects| C/C4++ Indexer

Referenced C/C++ Projects

[ == Hellowoerld

< Back i .' Einish ‘ l Cancel

e Click 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 myHelloWorld project.
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£ C/C++ “Eclipse SDK =

Eile Edit Refactor Navigate Search Project Run Window Help

|- B & g & GG (% 0 Qr | @ e e

& [icices| &'jeva
TR CICH+ Projects 52 ° S =8

= 0/|(B= outline %2 ™
&> @ B HT
b =5 HelloWorld

+ & myHelloWorld

=0
An outline is not available.

unsolei?ropeniasl ® »v=O
0 errors, 0 warnings, 0 infos
|De5:r\ptmn |Resnurce ‘\n Folder Location
BN
- [ZHelloWorld
b »Binaries
b (Zincludes
b = Debug
» B HelloWorld.c [
New ¥
b =SmyHelloWorld
Open
Open With r

¥ Delete

Right-click on HelloWorld.c in the HelloWorld project which we have
worked with previously.

e Select Copy.
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b L2 myHelioWorld.c

Description | Resource | In Folder Location

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

If Build Automatically from the Project menu is selected, the HelloWorld
application will now be compiled and created with the standard GNU GCC
C/C++ compiler suitable for your host machine. You will find the
executable file, which can only be run on your host system, in the
workspace/ myHelloWorld/Debug directory.

To compile your project for the phyCORE-MPC5121e-tiny instead, you
will have to use the GNU C/C++ cross compiler.

e Right-click the myHelloWorld project and choose Properties.

The Properties dialog appears.
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& Properties for myHelloWorld

vpe filter texigiig CIC++ Build o
Info Active configuration
HUlngre Froject Type: | | |
C/C++ Build
C/C++ Documentatio|  °rnauration: Debug | = ||M3”399---|

C/C++ File Types Configuration Seftings
C/C++ Indexer

Tool Settings | Build Settings | Build Steps | Error Parsers | Binary Parser | Environment | Macros
Project References

ompiler | Command: lpowerpc—603e—I|nux—gnu-gcc|

- ( Preprocessor All options: .00 -g3 -Wall -c -fmessage-length=0
# Symbols

(2 Directories
(# Optimization
 Debugging
# wWarnings

% Miscellaneous
~ 3 GCC C Linker

= General
T L ] A

(o]

& ue D) | Restore Defaults | | Apply |

"_ E)K_ I | Cancel J

e Select C/C++ Build.

e Enter powerpc-603e-linux-gnu-gcc into the Command input field.
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& Properties for myHelloWorld

bpe fiter tex ][R

Info

Builders

C/C+H+ Documentatio
C/C++ File Types
C/C++ Indexer

Project References

C/C++ Build o
Active configuration
Project Type: | | |
Configuration: |Debug | L. ||Manage... |

Configuration Settings

Tool Settings | Build Settings | Build Steps | Error Parsers | Binary Parser | Environment | Macros

- B2 GCC C Compiler
2 Preprocessor
# Symbols
(2 Directories
(2 Optimization
#2 Debugging
(2 warnings

(& Miscellaneous

%% GCC C Linker

2 General

F ot e

| v

Command: lpowerpc—ﬁOBe—Iinux—gnu-gcc|

All options:

| Restore Defaults | | Apply |

[oc ]

Cancel |

e Select GCC C Linker.
e Enter powerpc-603e-linux-gnu-gcc into the Command input field.

68

© PHYTEC Messtechnik GmbH L-747¢ 0



Getting More Involved

& Properties for myHelloWorld

bype filter textiiig CIC++ Build o
Info Active configuration
HUlngre Froject Type: | | |
o
C/C++ Documentatio|  °rnauration: Debug | = ||M3”399---|
C/C++ File Types Configuration Settings

C/C++ Indexer

Tool Settings | Build Settings | Build Steps | Error Parsers | Binary Parser | Environment | Macros

Project References

el '« Command: lpowerpc—603e—Iinux—gnu-as|
(# Debugging

= warnings

All options:

(# Miscellaneous
+ 3 GCC C Linker

% General

(2 Libraries

(2 Miscellaneous

(2 Shared Library Settings

= General =

| Restore Defaults | | Apply |

"_ (0],€ I | Cancel |

e Select GCC Assembler.

e In the Command input field, change the default as to powerpc-603e-
linux-gnu-as.

o Click Apply.
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& Froperties for myHelloWorld ___‘

bype fiter te xRl CIC++ Build

g Active configuration

Bulluars Froject Type: | | |
—

C/C++ Documentatio BT ranBt Dabug | z ||ﬂ*_g_e;|

C/C++ File Types Configuration Settings

C/C++ Indexer = - : I 7 7
Tool Settings | Build Settings | Build Steps | Error Parsers | Binary Parser | Environment | Macros |

Froject References

FPre-build step:
Command:

Description:
| |

Post-build step:
Command:

lﬂp -u ftprdroot root@192.168.3.11/ /myHelloworld; ssh root@192.168.3.11 .ImyHeIIoWorId| J

Description:

| Restore Defaults | | Apply |

ﬂ OK I | Cancel |

e Select the Build Steps tab:

e Enter following command in the Command input field:
ftp -u ftp://root:root@192.168.3.11/ ./myHelloWorld;
ssh root@192.168.3.11 ./myHelloworld

Be sure to enter the semicolon between ./myHelloWorld and
ssh.

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

e Select Project ® Clean from the menu bar.
e Confirm with OK.

The project will be rebuilt.

e Select the Console tab.

If no errors occur while building, you will see the following output:
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Problems El Console 32 " Properties & E| et B =0
C-Build [myHellowWarld]

#**4k FUll rebuild of configuration Debug for project myHellowWorld s

make -k clean all
rm -rf ./Helloworld.o ./Helloworld.d myHelloworld

Building file: ../HelloWorld.c

Invoking: GCC C Compiler

powerpc-603e- Linux-gnu-gce -00 -g3 -Wall -c -fmessage-length=0 -oHellowWorld.o ../
Helloworld.c

Finished building: ../Helloworld.c

Building target: myHelloworld

Invoking: GCC C Linker

powerpc-603e- Linux-gnu-gce -omyHelloworld . /Helloworld.o

Finished building target: myHelloworld

make --no-print-directory post-build

ftp -u ftp://root:root@l92.168.3.11/ ./myHelloworld; ssh root@192.168.3.11 . /myHelloworld
Welcome to the wWorld of the phyCORE-MPCS121e!

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
application for your target platform.
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3.4 Changing the Demo Application

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

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

e First include the following two additional header files:

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

e Then add the function write tty(), which writes n bytes to the first serial
interface (which, on the phyCORE-MPC5121e-tiny, is connected to the
system console /dev/console):

void write_tty (char *buffer, int count) {
int out;

out = open ("'/dev/console™, 0 RDWR);
write (out, buffer, count);
close (out);

}

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

char buf [] = {"Welcome to the World of the
phyCORE-MPC5121e! (serial)\n"};
write_tty (buf, sizeof (buf) - 1);

In the next screenshot you can see the complete program.

© PHYTEC Messtechnik GmbH L-747¢ 0 73



phyCORE-MPC512]e-tiny QuickStart Instructions

#include =<unistd.h=
#include =fcntl.h=

void write tty (char *buffer, int count) {
int out;

out = open ("/dev/console", 0O ROWR);
write (out, buffer, count);
close (out);

¥

int main (void) {
char buf [] = {"welcome to the World of the phyCORE-MPCS5121e! (seriallyn"};

write tty (buf, sizeof (buf] - 1};
printf ("Welcome to the World of the phyCORE-MPCS1Z1e!lyn");
return Q;

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 using Microcom:
e Click the Microcom icon on the desktop.
e Ifyou are not logged in, enter root and press Enter.
o Type ./myHelloWorld to start the application.

e You will see the following output:

Welcome to the World of the phyCORE-MPC5121e! (serial)
Welcome to the World of the phy CORE-MPC5121e!

Close Microcom.

When you start the application over an SSH session, you only see one
output line. When you execute the program with Microcom, you see two
output lines.
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see this line in an SSH session, because you are connected over
a TCP/IP connection to the target. With Microcom, however,

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

The first line is a direct output on the serial interface. You can’t
o

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

This procedure is in principle quite typical for Linux, because Linux treats
everything like a file.
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3.5 Starting a Program out of Eclipse on the Target

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

ccccc

Create, manage, and run configurations

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

contsasns e, (SRR
& Ane Dt
 Qurrogram [JMain| #Refrasn | B§Enviranment | ©Common

¥. New_configuration

Working Directory:

Neote: Enclose an argument containing spaces using double-guotas (%)

Browse Workspace

Browse Warkspace

Browsg File System Varjables

Browse File System. Variaples.

Select Program.

Select New.
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® External Tools '?-“

Create, and run

Run a program

Configurations Name: [myHaHoWor\d Target ‘
4 Ant Build
!V @p
| ragram EIMBW‘ @Refrash| g Environment | = Common
| ¥. myHelloWorld Target
f ~Location
‘.’usrlbm/ssh |
Browse WnrksEa:e HEmwsg File System H Variables |
Working Directory:
Browse Wnrﬁspace..”ﬁmwse File System. ” Variables.. |
Arguments.
[root@192.168.3.11 /myHelloWorld il
[=]
=
‘ Variables.. I
Note: Enclose an argument containing spaces using double-quotes (*).

New H Delete

Run ‘ Close

e In the Name input field, enter: myHelloWorld Target
e Enter /usr/bin/ssh in the Location input field.

e Enter root@192.168.3.11 ./myHelloWorld into the Arguments field.

e Select Apply.

Froblems : El console 2 '\\_F'raperties

<terminated> myHelloWorl E.I?’.r.é et [Program] /usrbin/ssh
wWelcome to the world of the phyCORE-MPCS12le!

e Select Run.

If you want to execute the program the next time, you can use the Run

External Programs button from the menu bar.

%r
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3.6 Automatically starting the Program when booting the Target

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

The scripts for controlling the system will be found 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 placed in
TP Jetc/inittab.

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

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

|
FTF

FTP for

Target

e Click the FTP for Target icon on your KDE desktop.
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A fip:Niroot@192.168.3.11/etefinit.d - Kongueror -2

Dokument Bearbeiten Ansicht Gehe zu Lesezeichen Extras Einstellungen Eenster Hilfe
QOO0I0a = aaFHEm K
E» Adresse: || fip://root@192.168.3.11/ete/init.d RETIFA Ed
: I | o ‘ ’] ‘ ’J J J

;-'\z. -f- » : 1 by ! j v

alsa-utils banner lighttpd modules netwaorking openssh
@ — I | — L | _I | B
| | | | ‘ | |
) ) ) H I
pureftpd rcs syslogd telnetd Lidey
M
[l 9_'1‘!1 Elemente - 11 Dateien (10.3 KB insgesamt) - Keine Ordner

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

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

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

] Kongueror—

Enter text filename:

|myHeIIoWorId |

B e |[v o |[X owe

e Enter myHelloWorld.

e Click OK.

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

The text editor KWrite starts with an empty document.
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" myHelloWorld [modified] - KWrite =

File Edit View Bookmarks Tools 5Settings Help

4@ = Ed = 9 *L WV o _hf_l »

#1/bin/sh -

/home /myHelloWorld

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

e Select File » Save.
e C(lose the KWrite window.
e (lose the FTP window.

Telnet for

Target

e Click the Telnet for Target icon on your desktop.
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T feinet - Konsole <

Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

rootBphyCORE : Fetc/rc.d 1s -1 =]
Irmxrwxrux 1 root root 14 How 11 2009 =

Trmxrwxrux 1 root root 17 Mow 11 2009 -2

Trwxruxrux 1 root root 15 Mow 11 2009 o

Trmsrwxrux 1 root root 14 Mow 11 2009 ->

Irwxruxrux 1 root root 17 Mov 11 2009 )

Trwxruxrux 1 root root 17 Mow 11 2009 =

lrmxrwxrux 1 root root 20 Mow 11 2009 i

Irmxruxrux 1 root root 20 Mow 11 2009 =7

Trwxrwxrux 1 root root 1% Mow 11 2009 3

Trmxrwxrux 1 root root 1% Mow 11 2009 -2

Trwxruxrux 1 root root 17 Mow 11 2009 =2

Trmsrwxrux 1 root root 16 Mow 11 2009 B

—TWXT =X =X 1 root root 77 Nov 11 2009
rootBphyCORE: /etcs/rc.d i 1]
(| W teinet |

e Enter root and press Enter to login.

e The startup script we have just created with KWrite must be made
executable in order to run it later:
chmod a+x /etc/init.d/myHelloworld

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

e Enter Is -1 to show the directory content.

You can see the different links to the scripts in the directory /etc/init.d. The
scripts are started in alphabetic order: The script udev is the first script
started,  because  the link starts  with  S00..., whereas
8§99zzz PHYTEC BSP version_startup script will be started last. To start
your myHelloWorld application automatically when the system boots, you
have to create a new link to the start script /etc/init.d/myHelloWorld.

e In Jetc/rc.d, create a symbolic link which points to
/etc/init.d/myHelloWorld. Enter the following command:
In -s ../init.d/myHelloWorld S99myHelloWorld

e Type Is -l again to check the newly created link.
e C(Close the window.
e Open Microcom.

e Push the RESET button on the target to restart your system.
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T ——— e
» Befehlsfenster- microcom =

Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

Ausrssbindpure—fipd =
pure—ftpd: starting pure-ftpd: Susrsshindpure-fitpd

Ausrssbindpure-uploadscript

pure—ftpd: starting upload helper daemon. ..

done

loading modules

DSELAS(R)-phyCORE-12-2 (PTxdist-1.99.12/2009-11-11T0S :52 :554+0100)

Welcome to the World of the phyCORE-MPCS51Z1e! (serial)
Welcome to the World of the phyCORE-MPCS5121e!

#4k  PHYTEC BSP PDO0.0.0 based on OSELAS(R) ok |—1

starting pid 692, tty '/sdewfconsole': '/sbindg Ej
phyCORE login: B |~

|o|| ' Befenistenster |

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

e C(Close Microcom.

Now you can add your own programs to the root file system and start these
programs automatically when your phyCORE-MPC5121e-tiny boots.

You have successfully passed the “Getting More Involved”
part of this QuickStart.
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4 Debugging an Example Project

20 min

TIME

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

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

The CDT extends the standard Eclipse Debug View with functions for
debugging C/C++ code. The Debug view allows you to manage the
debugging 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
threads of each target you are debugging. Each thread in your program
appears as a node in the tree, and the Debug view displays the process for
each target you are running.

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

4.1 Starting the GDB Server on the target

In this passage you will learn how to start the GDB server on the target.
The GDB server will be used to start and control the myHelloWorld
program.

To debug a program with GDB, the program needs extending debugging
symbols. This has already been added while building the program.

© PHYTEC Messtechnik GmbH L-747¢ 0

83



phyCORE-MPC512]e-tiny QuickStart Instructions

Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

pure—ftpd: starting upload helper daemon. .. ||
loading modules

OSELAS(R)-phyCORE-12-2 (PTxdist-1.99.12/2009-11-11T0& :52 :55+0100)

#4k  PHYTEC BSP PDO0.0.0 based on OSELAS(R) ok

starting pid BY91, tty 'sdevsconsole’': 'ssbin

phyCORE login: root

running Setc/profile.local

rootBphyCORE:™ gdbserver 192.168.3.40:10000 myHellolorld
Frocess myHelloWorld created; pid = BY9

Listenling on port 10000

=]

-|| % Befenisfenster

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 TCP 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 debugger. After the configuration of your project
settings, the GNU debugger will start and connect to the GDB server on the
target.

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

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

Create, manage, and run configurations

@ [Debugger]: No debugger available

Configurations: Name: |myHelloworld |

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

|= [£]C/C++ Local Application

& myHelloworld

[€]C/C++ Postmortem debuggel

ElMainl M=Arguments| ﬁEnvironmenti E;§f$Debugger| 'EySource| Elgommon|

Project:

& Eclipse Application

[l Java Applet
[T )ava Application

|myHeIIOW0rId || Browse... |

C/C++ Application:

|DebugfmyHeIIoW0rId HSearch Project... || Browse... |

Ju JUnit

Ji7 Junit Plug-in Test o . .
[%| Connect process input & output to a terminal.
2 Remote Java Application

57 SWT Application

Close

e Select C/C++ Local Application.
e Click New.
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=
E1]

Program Selection _—

Choose a program to run:

Binaries:

¥ myHelloworld

Qualifier:

% ppcbe - /myHelloWorld/DebugfmyHelloWorld

e Select the Search Project button.
e Click OK.
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Create, manage, and run configurations

Configurations: Name: |myHeIIuWurId |

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

|7 [E1C/C++ Local Application | E|Main| M=Argument5| ﬁEnvironment” %Debuggerl E.Source Elgommon|

@ myHelloworld

[E]C/C++ Postmortem debugger |

Debugger: |k5DB Server IT|

& Eclipse Application
il Java Applet
[T )ava Application

Ju JUnit | Main| shared Libraries

Ji7 JUnit Plug-in Test GDB debugger ‘gdb || Browse... |
I Remote Java Application

= SWT Application

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

rDebugger Options

GOB command file: ‘ || Browse... |

Connection: ‘Ser\al |v |

Device: ‘!devfttyso |

Speed: 115200 |T|

| mew || Delete | | Apply || Reyert

| Debug | I Close ‘

e Select the Debugger tab.
e Select GDB Server from the Debugger drop-down box.
e Click the Browse button right beside the GDB debugger input field.

A new dialog opens to choose the GDB executable.

e Click on File System.

e Navigate to the directory /opt/OSELAS.Toolchain-1.99.3/powerpc-603e-
linux-gnu/gcc-4.3.2-glibc-2.8-binutils-2. 18-kernel-2.6.27-sanitized/bin.

e Select the file powerpc-603e-linux-gnu-gdb.

e Click OK.
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Create, manage, and run configurations

Configurations: Mame: | myHelloWorld

[C] C/C++ Aftach to Local Ap

~ [C] C/C++ Local Application

i| Main | ()= Arguments | P Environmant | %5 Debugger

@ myHelloWorld

[T] C/C++ Postmortem debug

Debugger: |GDB Server

=]

& Eclipse Application
Java Applet

Java Application Debugger Options

|¥| Stop at main( on startup | Advanced... |

Ju Junit Main | Shared Libraries |
Jir JUnit Plug-in Test ——
@- Remate Java Application GDE debugger ||itized!bin!powerpc-SUEe-linux-gnu-gdb|| Browse. .. |
Bl SWT Application GDE command file: | || Browse. .. |
Connection: |TCF' |_v|
Host name or IP address: |192.168.3.11| |
Port number: |10000 |
(4] i | [»]
| MNew | | Delete | | Apply || Reyert |
|| Debug I | Close |

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

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

with the target’s GDB server.
e Click Apply.
e Click Debug.

A new dialog appears.
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& cConfirm Perspective Switch ~'_:—"'

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

| Remember my decision

e Select Yes to switch to the Debug perspective.

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

target.

£ Debug - HelloWorld.c - Eclipse SDK -*|
Eile Edit Refactor Mavigate Search Project Bun Window Help

| ri- |#-0-Q- |® & & H-5i- © [$50e0ug, >
%Debug E’s’\\\ Fm] |‘W=Vanab|es = _BreakpuintsiModulesgRegistersisignals| S
> |2 = 7| LB F xR T

jﬁ:j myHelloworld [C/C++ Local Application]

- @ GDE Server (10.12.09 11:54) (Suspended)

~ o Thread [1] (Suspended)
= 1 maing at ../HelloWarld.c:14

1 Debugger Process (10.12.09 11:54) EI; EI
EH thomelsvenfnntksnaca/myuHellnmiford MehnafmuHelloard 1017 081157 B

I D!

€3

B HelloWorld.c % =B B outine 12 . =0
close (out); = AW e ¥
] & stdio.h N ]
int main (void) { -
-3 char buf [] = {"welcome to the world of the phyCORE-MPCS121e! (serial)iyn"}; unisted.h
: ; F o fentl.h
write tty (buf, sizeof (buf) - 1);
printf ("welcome to the World of the phyCORE-MPCS1Zle!yn"); e write_tty
return O; i @ main
a i D | _ _
i - 1) T = >
E console m\\‘Tasks!Memory‘ | Ee BH |t B~ 3= 0

myHelloWorld [C/C++ Local Apglicatiar] Mome/sven/workspace/myHelloWorld/Debug/mykiellowarld (10.12.09 11:54

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

|Writab|e | Smart Insert ‘ 141 |
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4.3 Setting a Breakpoint

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

%5 Debug &2

Toggle Breakpoint F 3 3

Bun As

I Debug As
Team

4 Compare With
Replace With

T
—

* v w w ¥

=1

Add Bookmark...
Add Task...

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

Preferences... phyCORE -

( ‘? return 0;

(«]

e Select the last line in main().

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

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

e Expand buf'in the Variables window

Variables X Breakpoint5| Modules| Register5| Signal5| =0

L)+ B & ® % 7

| v

v (#buf
-buf[0] = .
-buf[1] = .

(:buf[2] = .

G=buf[3] = .
=buf[4] = %"
=buf[5] = '@"
=buf[6] = .

®-bUf[7] = . @

0 '\O'

< [4]}]

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

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

:
Mreakpnints Mndules!Registers Signals Silm

HEB|§ X kT

6= buff0] = "W 3
9= buf1] = ‘&'
9= buff2] = '

L)4]

"wWelcome to the World of the phyCORE-MPCS121e! (seriallyn"
I = )
e Click on the variable buf.
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W] HelloWoarld. c ﬁ-’\ =B

[+

void write_tty (char #buffer, int count) {
int out; =

L 3 out = open ("/dev/console", O _RDWR];
write (out, buffer, count);
close (out);

i)

int main (void) {
char buf [] = {"wWelcome to the World of the phyCORE-MPCS121e! (seriallyn"};

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

r L L LY

& i [+]

[a]

e Then click the button Step into - to enter the function write_tty().
The debugger stops in write tty().

You will see the following variable window:

=
Mreakpnints! Modules Registers!Signals SiE

“¥ phuffer = Oxbfd62908
3! count = 55
(=)= out = 268335756

{oxbtds2008 "welcome to the wWorld of the phyCORE-MPCS51Z1le! (serial)iyn"
L 55555 D
e Click on the variable buffer.

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

92 © PHYTEC Messtechnik GmbH L-747¢ 0



Debugging

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 this change.

F ol = "
="ariables &3 \_ Breakpuints!h’ludules Registers!Signals Silm

v ! puffer = 0xbfd62908

=¥ count=55

Ctrl+A

Select All
()= out = 268355756 )
= Copy Variables Ctrl+C
23 [ | Disable

(4] «{1
%, Cast To Type...

. . i 5 -
Find Variable... Ctrl+F [z ™ % @
= Change Value_.

5 Add Global Variables...
®
%4 Remove All Global Variables

) Format r
CORE-MPCS1Z1e! (serially,

Y watch

s (]
L)

e Seclect the count variable in the Variables window.

e Right-click on count and select Change Value.
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& setvalue

Enter a new value for count;

7

2D

[4

(4]

[«I¥]

oK | | Cancel

Go back to Eclipse.

Change to Microcom.

Listenling on port 10000

Welcomel]

Click the Step Over = button two times.

Remote debugging from host 192.168.3.10

Change the value of count to 7 and select OK.

Open Microcom if the application is not already opened.

rootBphyCORE : ™ gdbserver 192.168.3.10:10000 myHellaolorld
Frocess myHellolWorld created; pid = 710

!;:—ej || Befeh|sfenster

[0

You will see the output Welcome in the Microcom window. This means
that due to changing the counter variable’s value, instead of printing the
full “Welcome to the World of the phyCORE-MPC5121e!” string, only the
first seven characters of the buffer were written to the screen.
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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.

Console Memory X% =8
Memory Monitors @ # ¥ Memory Renderings LI 4
Add Memory MonitorJ

e Seclect the Memory tab in the window below.
o Click Add Memory Monitor.

»

=k

£ Monitor Memory )

(= Maritin 24 __I_E_ireakpuints E Enter address or expression to monitor: =
|0xbfi52908] | % v
=¥ buffer = Oxbfi62908 _
64! count =7
= out = 3 oK Cancel |

|oxbfdE2o08 "welcome to the World of the phyCORE-MPCS121e! (seriallywn® B

(] i )

e Enter the address of buffer and click OK. Remember that the variable’s
address might differ on your system.
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o[ «fE - -c
= % % IMemory Renderings = )

0xbfd62908 : 0xBFDE2308 <Hex> |

fWlemory Monitors

Address |0 - 3 4-7 |8-B |c-F

BFDE200C EFDG205C 1000057C|inaiet 6FEDE5C
BFD6201C 746F2074 68652057 6F726C64 206F662C
BFDB292C 7468552C 70687943 4FS24520 4DS0433S
BFD6293C 31323165 21202873 65726961 6C290A0C i
BFD6294C BFD629SC 10000SBE OFFECBAC 0000000C
BFD6205C EFD62B8C OFEAFSF4 48020F64 4802DFOC
BFD6296C BFD623AF 4B02DFAC OFEAF24F 000000OC
BFD6297C 0OO0OODC 0O0OOCOE 0GO0COOC OD0OO0GC
BFDE298C

(o]

e Change the window size.

EEEE"
(&) %

o Click Add Rendering.

Add Memory Rendering

Memaonry Monitor
|Dxbfd529l38 : OxbfdE2208 | - |

|Add New...|

Memory Renderingis)

Hex

Signed Integer

Unsigned Integer

(]9 Cancel

e Select ASCII and click OK.
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Console Tasks i Memq%-.x \ o |f—’|“TEH | I ‘Lt"-cl g
IMemary Manitors = .{;“* %‘kﬂemuw}{éna;\‘mgs o T & ;‘
\.' 0xhfd62908 <Hex> E?Oxbfuszsos | 0xBFD62908 <ASCIl> ||

Address [0 - 3 |a -7 |8 - B e - F | [

BFDE290C  (B)P | ome

BFDE291C to t he w orld of

BFDE292C  the phyC ORE- MPCS

BFD6293C 121e ! (s eria

BFDE294C LO)P F2EfEE°  [EEbE-

BFDE295C  (GHE [EREES] HEZRd HEZRe

BFDGE296C  &0#™ H[zg]R~ [EEléa0

BFD6297C -

You can see the content of the variable buf at the address Oxbfd62908 (or
whatever address is used on your system).

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

[£] Hello\Warld ¢ 3
char buf [] = {"wWelcome to the wWorld of the phyCORE-MPCS121e! (seriallyn"};

I
]|

|k

write_tty (buf, sizeof (buf) - 1);
printf ("welcome to the World of the phyCORE-MPCS121e!yn");
Pa return OQ;

.w_.
N
|

G E

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

e Click the Resume " button to end the application.

You have successfully passed the debugging chapter. You are
now able to configure and use Eclipse for remote debugging.
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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5 Further Information

In the PTXdist User Manual you can find further information. You will
find the manual in the directory OSELAS.BSP-Phytec-phyCORE-
MPC5 1 2x-tiny-PD09. 1.0/documentation of the archive OSELAS.BSP-
Phytec-phyCORE-MPC5 1 2x-tiny-PD09. 1.0.tar.gz on your setup cdrom.

The PTXdist User Manual includes information about the following topics:

e Installation and Configuration of PTXdist

e Using and Building a Toolchain

e C(Create and activate a project

¢ Running phyCORE-MPC5121e-tiny from network only
e Running phyCORE-MPC5121e-tiny stand alone

e U-Boot and phyCORE-MPC5121e-tiny

e phyCORE-MPC5121e-tiny’s BSP
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6 Summary

This QuickStart manual provided a general "Rapid Development Kit"
description, as well as software installation advice and an example program
enabling quick out-of-the-box start-up of the
phyCORE®-MPC5121e-tiny in conjunction with the Eclipse IDE and GNU
C/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 how 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 application,
create and build new projects and copy output files to the phyCORE —
MPC5121e-tiny using Eclipse.

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