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Linux Application Debug using
CodeWarrior for QorlQ LS series - ARM V7

ISA and AppTRK

1.Introduction

This document describes the steps required for Linux
application debugging using CodeWarrior Development
Studio for QorIQ LS series - ARM V7 ISA and
AppTRK.

This document includes the following sections:
¢ Preliminary background
¢ (Creating an ARMv7 Linux application project
¢ Debugging Linux application

2. Preliminary background

This section describes the steps required to compile the
Linux image that includes the AppTRK agent for the
LS1 boards.
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Preliminary background

2.1. Download SDK

To debug a Linux application using AppTRK and CodeWarrior, download the latest QorIQ SDK from
www.freescale.com or OpenWrt SDK from https://dev.openwrt.org/.

2.2. Install QorlQ SDK

To install QorlQ SDK with Yocto, see the instructions provided on Freescale Infocenter.

2.3. Install OpenWrt SDK

To install OpenWrt SDK, see OpenWrt SDK documentation on https://dev.openwrt.org/.

2.4. Build packages

AppTRK is the target resident application for debugging Linux applications using CodeWarrior. The
first two subsections below describe the two ways available to make AppTRK run on the target board.
The third subsection explains how to start AppTRK.

2.4.1. Deploy AppTRK into rootfs image

Perform these steps to deploy AppTRK into the rootfs image:
1. To add AppTRK to <image-target>, open the following file for editing:
<yocto_install path>/meta-fsl-networking/images/<image-target>.bb
and add
apptrk to IMAGE _INSTALL

2. Build the Linux image using the bitbake command:

S cd <yocto_install_path>/
S source ./build <machine> release/SOURCE_THIS
S bitbake <image-target>

2.4.2. Deploy AppTRK directly into running Linux

Perform these steps to deploy AppTRK directly into the running Linux:
1. SDK includes an AppTRK version. Build the AppTRK using the bi tbake command:

S cd <yocto_install path>/
S source ./build <machine> release/SOURCE _THIS
S bitbake apptrk
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2. Check
<yocto_install path>/build <machine> release/tmp/work/cortexa7hf-
vfp-neon-fsl-linux-gnueabli/apptrk/git-r0/git for the ELF file.

3. Secure Copy (SCP) the AppTRK executable to the target board.

NOTE CodeWarrior for ARMv7 includes the source archive and ELF for AppTRK. Ensure
that AppTRK was built with the same toolchain and the same floating point
application binary interface (ABI) as the libraries from the ramdisk and also as the
Linux kernel image.

NOTE For some LS1 boards, the AppTRK is not available in SDK; therefore, ensure that
the AppTRK and associated libraries are deployed on the target Linux.
OpenWrt does not support the 11ibelf package, which is needed for AppTRK. The
1libelf package can be found on https://dev.openwrt.org and it needs to be enabled
using the make menuconfigcommand.

2.4.3. Start AppTRK

After the AppTRK executable was deployed into the root file system, start it using the following
command:

NOTE Run apptrk in the background to be able to input commands in the same console
where AppTRK was started, and use 12345 as the communication port to align with
the CodeWarrior wizard.

3. Creating an ARMv7 Linux application project

To create an ARMv7 project for a Linux application, follow these steps:

1. Start CodeWarrior for QorIQ LS series - ARM V7 ISA.

2. Choose File > New > CodeWarrior Linux Project Wizard to create a new Linux project.
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Figure 1. CodeWarrior File menu option

¥ C/C++ - CodeWarrior Development Studio
Edit Source Refactor Mavigate Search Project Run  Processor Expert Window Help

MNew Alt+Shift+M » ﬁh CodeWarrior Bareboard Project Wizard
Open Path... Ctrl+Shift+ A ﬁi CodeWarrior Linux Project Wizard
Open File... ¥ QorQ Configuration Project Ctrl+Shift+Q
Close Ctrl+W Makefile Project with Existing Code
Close All Ctrl+Shift+W | £ Project...
Save Ctrl+S | &% Source Folder
Save As.. % Folder
Save All Ctrl+Shift+5 @ Source File
Rewvert ﬁ Header File
= =
Move.. | File from Template
Rename... F2 @ Ce=
& Refresh F5 [F% Other. Ctrl+N

3. Specify project name and location, or use the default location, and click Next.

Figure 2. CodeWarrior Linux Project Wizard

¥ CodeWarrior Linux Project Wizard [= ==

Create a CodeWarrior Linux Project

Choose the location for the new project

Project name: | LinuxApplication Debug|

Use default location
Location: | ChUsers\b11883\workspace\armvi 140707\ LinuxApplicationDebug Browse...

@ cpack | Nea> [ Fnish || cancel

4. Select processor type and project output, and click Next.
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Figure 3. Processor page

Choose the processor for this project

Processon
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Layerscape Family
L5102M4A
L510204
L510214
L510224
L510244
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5. Configure build settings, and click Next.
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Figure 4. Build Settings page

¥ CodeWarrior Linux Project Wizard = e ==

Build Settings

Choose the build settings for this project

Mote:

If the toolchain you want to use is disabled, please install the corresponding ServicePack for adding
the build tecls support.

Teolchain:

@ Linwe GCC Linaro Linux

Language:
@C

01 Cre

Build Tools Architecture: %
@) 32 bit
64 bit

@ <Back |

Net> B Finish || Cancel

Configure connection details, and click Finish to create the Linux application project.
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Figure 5. Linux Application page

¥ CodeWarrior Linux Project Wizard =

Linux Application S
Linux Application Settings

Connection Type: Connection

@ CodeWarrior TRK | &% Default =

IP Address: 127.001
Port: 12345

Remote Download Path:  /usr/local/bin

@ ned> || Finish B Cancel

NOTE Ensure that the path you specify in Remote Download Path exists on target Linux.

4.Debugging Linux application

Before starting a debug session, it is mandatory to ensure that the Linux application project is built with
the same toolchain version and floating point ABI as the rootfs and AppTRK were built.

Toolchain version used by SDK is gcc-linaro 4.8 (Aarch32) 4.8-2013.12 and by default, FP is set to —
mfloat-abi=hard -mfpu=neon.

To use the same settings for your Linux application project, follow these steps:

1. Go to Project Properties > C/C++ Build > Settings > Target Processor, and select the options
as shown below.
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Figure 6. Target processor options

Processar ’cortex-aﬂ T]

[C] Thumb (-mthumb)
[] Thumb interwork (-mthumb-interwork)

Endiannes | Toolchain Default -
Float ABI Q FP instructions (-mfloat-abi=hard) -

FPU Type fMeon (-mfpu=necn] -

2. Go to Project Properties > C/C++ Build > Settings > ARM Sourcery Windows GCC C
Compiler, and add the —marm option, as shown below.

Figure 7. ARM Sourcery Windows GCC C compiler options

Language Standard | Cormpiler Default (IS0 C90 with GMNU extensions) -

Assemnbler Listing -adhlns="5%@.lst"

[] De net inline functiens (-fne-inline-functions)
[]'char' is signed (-fsigned-char)

[ Bitfields are unsigned (-funsigned-bitfields)
[]Verbose (-v)

Other flags -C -fmessage-length:

3. Build the project. The Console view will display the finish building target message when the
build is complete.

Figure 8. Build output in Console view

[£/ Problems | ¢ Tasks | El Console &2 =] PropertiquERemote Systemq i] Memorﬂ & 4 | '—ﬁ Sﬁ |_-'||| = I i A=
CDT Build Conscle [LinuxApplicationDebug]

-

'Building target: LinuxApplicationDebug.elf’

'Executing target #2 LinuxApplicationDebug.elf’

'Invoking: ARM Sourcery Windows GCC € Linker'

"C:/Freescale/CW_ARMv7_v1@.8.2 148787/Cross_Tools/gcc-linarc-arm-linux-gnueabihf-4.8.3/bin/arm-1linux-gnueabihf-gcc”
@"LinuxApplicationDebug.args” -mcpu=cortex-a8 -mfloat-abi=hard -mfpu=necn -g3 -gdwarf-2 -o"LinuxApplicationDebug.elf™
'Finished building target: LinuxApplicationDebug.elf’

[

NOTE Linux application for LS102MA must be built with the compiler from OpenWrt
SDK.

4. Check the debug configuration, Hostname/IP and Port number, and then start debugging.
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Figure 9. Connection details

e Properties for Lhmnq.ppﬁcaﬁnnﬂebug_lﬁnm_ﬁppﬁﬁﬁ““—nmw

| Linux AppTRK Connection | Linux AppTRK Connection O T ow

Parent profile: B11883-02

Mame: LinuxApplicationDebug_Linux_Application_D¢
Description:

Template: | MNone - | | Apply Defaults |
Connection type: lEthemet v]

Connection | Advanced

Ethernet settings
Hostname/IP: 192.168.100.11

Port number: 12345
Enable legging

@ [ ok ][ cance |

5. Using Download Launch, the Linux application will be downloaded in the folder specified in
the Remote download path from the Debug configurations window, under Debugger >
Remote tab. The program will stop at main function.

Figure 10. Linux application stopped at main function

ret = Recursive(iteraticn ¥ 28);

return ret;
}
int main(void)
| ]
int iteration = 8;

for(;)

m

PerfoermanceWork(iteration);
iteration++;

}

return 8;

A
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6. Having the target application stopped at ma in, run control, setting/removal of breakpoints,
reading/writing memory/registers can be performed.
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