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Introduction

This lab is going to give you a hands on tutorial of the Processor Linux SDK. Each of the following sections below will walk you through a particular part of the SDK describing the actions
that are about to be performed, the key points to take away, and the step-by-step instructions to complete the lab. If you have questions or feedback please e-mail the
sdk_feedback@list.ti.com (mailto:sdk_feedback@list.ti.com) mailing list.

NOTE: In this guide commands to be executed for each step will be marked in BOLD
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Lab Configuration

The following are the hardware and software configurations for this lab. The steps in this lab are written against this configuration. The concepts of the lab will apply to other

configurations but will need to be adapted accordingly.

Hardware

= AM335x EVM-SK (TMDSSK3358) - Order Now (https://estore.ti.com/TMDSSK3358-AM335x-Starter-Kit-P3110.aspx)
NOTE

This lab has also been validated with the AM437x EVM-SK (TMDXSK437X) (https://store.ti.com/TMDXSK437X-AM437x-Starter-Kit-P46767.as
px) and AM572x EVM (TMDXEVM5728) (https://store.ti.com/tmdxevm5728.aspx). Other target boards can be used, but the steps below related
to serial and ethernet connections may differ.

= Router connecting AM335x EVM-SK and Linux Host (For Remote Matrix lab)
= USB cable connection between AM335x EVM-SK and Linux Host using the micro-USB connector (J3/USBO) for serial communication
= 5V power supply (12V power supply required for use with AM57x EVM)

Software

= A Linux host PC. For more information, see the Processor SDK Linux Getting Started Guide.

= Processor Linux SDK installed. This lab assumes the latest Processor Linux SDK is installed in /home/sitara. If you use a different location please modify the below steps
accordingly. For more information, see the Processor SDK Linux Installer.

= SD card with Processor Linux SDK installed.

= For help creating a 2 partition SD card with the SDK content see Processor SDK Linux create SD card script.
= CCSv6 installed. This lab assumes CCS has been installed in /home/sitara. If you use a different location please modify the below steps accordingly.

= The CCS installer can be downloaded from the SDK for Sitara Processors (http://www.ti.com/tool/linuxezsdk-sitara) page. If extracted into the same directory as the SDK
installer then the SDK installer can take care of installing CCS as well.

Out-Of-Box Experience

Description

This section will cover the steps to boot the target board and how to use the Matrix application launcher, which is the default application run when the board is booted.

Key Points

= How to boot the target board
= Navigating Matrix using the touchscreen
= Navigating Matrix using the remote interface

Lab Steps

1. Connect the cables to the EVM. For details on where to connect these cables see the Quick Start Guide that came with your EVM.

1. Connect the USB cable between your Linux host and the mini-USB connector of the EVM.

NOTE

This will provide the serial connection. For other boards you may need to use a different cable such as a straight serial cable.
2. Connect the network cable.

NOTE

To ensure you receive a valid ipaddr when using the AM335x EVM-SK, be sure to connect the ethernet cable to the port closest to the User Push Buttons.

3. Insert the SD card with Processor Linux SDK installed into the SD connector. For more information, see Processor SDK Linux create SD card script.
4. Insert the power cable into the 5V power jack.

2. Power on the AM335x EVM-SK. For power button position, consult your Quick Start Guide. Allow the boot process to finish. You will know when the boot process has finished when
you see the Matrix application launcher on the LCD screen.

NOTE

You may be required to calibrate the touchscreen. If so follow the on screen instructions to calibrate the touchscreen.
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3. Navigate Matrix using the touchscreen.

= The icons on the screen will either launch an application or will display a submenu of applications to launch. To select an item just touch the icon on the screen. Touch the ARM
icon to open the ARM submenu and display the applications available within that menu.

Memory Latency Dhrystone

Whetstone Communication Latency NBench

= Whenever you enter a submenu or the description screen of an application (if that application has a description screen) you will see two additional icons appear.

= The "Up Arrow" Icon (highlighted in green) will return you to the previous screen. This is equivalent to a Back functionality. Touch the Up Arrow to be returned to the main
matrix menu and then select ARM again to come back to the ARM submenu.

ARM Submenu p1

Communication Bandwidth

Whetstone NBench
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= The "Multi" Icon (Highlighted in green) will return you to the Matrix main menu. This is equivalent to a Home functionality.

ARM Submenu p1

Whetstone Communication Latency Linpack NBench

= To run an application touch the application's icon. If the application has a description screen, you will be shown the description and given a Run button (highlighted in green). If
the application does not have a description touching the application's icon will start execution of that application. Touch the Dhrystone application to see the Dhrystone
application description screen then touch the RUN button to launch the application.

Dhrystone

floating point o
mall enough to fit entire

= When Dhrystone finishes running you can review the output on the LCD. Touch the Multi Icon to return to the Matrix main menu.

= Where there are more applications available in Matrix than can be displayed on the screen you will see arrows appear in the upper-right and upper-left corners. Touching these
arrows will switch pages to the next page. Touch the Right arrow to see the next page of applications.
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= To return to the previous page touch the left arrow.

Matrix App Launcher v2 p2

Browser

4. Navigating Matrix using the remote interface is similar to navigating Matrix with the touchscreen.

L] IMPORTANT

Do NOT use your browser's back or home buttons as this will navigate you away from the Matrix page.

NOTE

Refreshing the page will restart your connection with Matrix.
= In order to connect to the remote Matrix interface, you will need to know the IP address of your EVM. To find this perform the following actions in Matrix.

IMPORTANT

On the AM335x EVM-SK, please insure the ethernet cable is plugged into the port closest to the user push buttons. Otherwise you will not receive a valid ipaddr for
the board.

= Touch the Settings icon from the Matrix main menu.
= Touch the Network Settings icon from the Settings Submenu.
= You should see output like the following. The EVM IP address has been highlighted in green.

Link encap,lhdd Hilzddr 40:5F:

inet addr12&.247.105.65) Bcas

UF BROADCES NI EREMULTT

E¥ pac C -y 0 dropped:7 ogverruns:0 fram
dropped:0 rruns:0 carrier:0
1000

(6.3 MiB) TX bytes:467308 (456.3 KiB)

Link enca
inet addr:
TP LOCPBACK

collision
EX by
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= To connect to Matrix you should enter the EVM IP address obtained in the previous step into your browser's address bar. You can launch a browser in your Linux host by
clicking the firefox icon highlighted in the image below.

Firefox Web Browser

Ubuntu Start Page - Mozilla Firefox

{] Ubuntu Start Page

[ [ 128.247.105.20 - ») [@-c

a & @

Google

= You should be prompted to select whether your EVM has a display device attached. Since the LCD is attached to the EVM select OK.

= The reason this question is asked is because Matrix does not support shipping graphical data over the remote interface. Applications which are graphical such as the 3D demos
will need to be viewed on the LCD attached to the board. An answer of no (pressing Cancel) will prevent graphical applications from being launched from remote Matrix.

NOTE

You can change your selection at any time by pressing the Refresh button on your browser to re-connect to Matrix.

Does your target system have an attached display device?

Click Ok and Remote Matrix will assume that a proper display device is attached to
your target system.

Click Cancel and Remote Matrix will assume that you do not have a display device
attached to your target system.

OK ] l Cancel

5. When you are finished exploring remote Matrix close the browser.

Using the Built-in GCC Toolchain

Description

This section will walk you through the location of the built-in GCC toolchain found in the SDK. You will also learn how and when to use the environment-setup script to configure your
environment to use this toolchain. Additional information on using this toolchain can be found at Processor Linux SDK GCC Toolchain.

Key Points

= The cross-compiler is now located within the SDK in the linux-devkit directory

= There are many libraries pre-built for the ARM core available in the linux-devkit directory as well

= Sourcing the environment-setup script configures you system to use this cross-compiler and pre-built libraries
= How to identify when the environment-setup script has been sources

= How example applications use the environment-setup script

Lab Steps

1. Open a terminal window by clicking on the Terminal icon on the Launcher toolbar.

2. The cross-compiler is located in the linux-devkit/sysroots/<Arago Linux>/usr/bin directory of the SDK installation directory. In the terminal window enter the following commands,
replacing the <machine>, <version>, and <Arago Linux> fields with the target machine you are using and the SDK version installed. The <Arago Linux> version may be x86_64-
arago-linux.

NOTE
You can use TAB completion to help with this.
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cd /home/sitaralti-processor-sdk-linux-<machine>-<version>/linux-devkit/sysroots/<Arago Linux>/usr/bin

Is

3. You should see a listing of the cross-compile tools available like the one below.

sitara@sitara-Latitude-E6510:~/ti-processor-sdk-linux-am335x-evm-03.00.00.04/1inux-devkit/sysroots/x86_

64-arago-linux/usr/bins 1s

arm-linux-gnueabihf-addr2line
arm-linux-gnueabihf-ar
arm-linux-gnueabihf-as
arm-linux-gnueabihf-c++filt
arm-linux-gnueabihf-cpp
arm-linux-gnueabihf-g++
arm-linux-gnueabihf-gcc
arm-linux-gnueabihf-gcc-5.3.1
arm-linux-gnueabihf-gcc-ar
arm-1linux-gnueabihf-gcc-nm
arm-linux-gnueabihf-gcc-ranlib
arm-linux-gnueabihf-gcov
arm-linux-gnueabihf-gdb
arm-linux-gnueabihf-gprof
arm-linux-gnueabihf-1d
arm-linux-gnueabihf-1d.bfd
arm-linux-gnueabihf-nm
arm-1linux-gnueabihf-objcopy
arm-linux-gnueabihf-objdump
arm-linux-gnueabihf-ranlib
arm-linux-gnueabihf-readelf
arm-linux-gnueabihf-size

eject.util-linux
embed6x

fdformat

findmnt

flock
flock.util-linux
fsfreeze

git

git.real
git-receive-pack
git-shell
git-upload-archive
git-upload-pack
hex6x

hexdump
hexdump.util-linux
i386

idle

ilke6x

ionice

ipecmk

ipcrm

ipcs

isosize

last

lastb
lastb.util-linux
last.util-linux
ldattach
libinfo6x
libtoolize

4. To locate the pre-built ARM libraries perform the following commands:

sitara@sitara-Latitude-E6510: ~fti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devkit/sysroots/x86_64-arago-lin

P9
pkg-config
pproféx
prelinkéx
prlimit
pydoc

qts

raw

rename
renice
renice.util-linux
resizepart
rev
rtcwake
script
scriptreplay
setarch
setsid
setsid.util-1linux
setterm
smtpd.py
stripéx
swaplabel
tailf
taskset
ubiattach
ubiblock
ubicre3z
ubidetach
ubiformat
ubimkvol

cd /home/sitaralti-processor-sdk-linux-<machine>-<version>/linux-devkit/sysroots/<Arago Linux>/usr/lib
Is

You should now see a listing of all the libraries (some are contained within their individual sub-directories) available as pre-built packages within the SDK.

5. In order to make it easier to perform cross-compilations and ensure linking with the proper cross-compiled libraries instead of the host system libraries the environment-setup script
has been created in the linux-devkit directory. This script will configure many standard variables such as CC to use the cross-compile toolchain, as well as adding the toolchain to
your PATH and configuring paths for library locations. To utilize the setting provided by the environment-setup script you will need to source the script. Perform the following
commands to source the environment-setup script and observe the change in the CC variable:

echo $CC

cd /home/sitaralti-processor-sdk-linux-<machine>-<version>/linux-devkit
source environment-setup

echo $CC

You should have observed that the CC variable now contains the value of arm-linux-gnueabihf-gcc after the sourcing of the environment-setup script. There was also
another change that occurred which was that your standard prompt changed from sitara@ubuntu to [linux-devkit]. The purpose of this change is to make it easy to
identify when the environment-setup script has been sourced. This is important because there are times when you DO NOT want to source the environment-setup
script. A perfect example is when building the Linux kernel. During the kernel build there are some applications that get compiled which are meant to be run on the host
to assist in the kernel build process. If the environment-setup script has been sourced then the standard CC variable will cause these applications to be built for the
ARM, which in turn will cause them to fail to execute on the x86 host system.

6. As mentioned above sometimes it is not appropriate to source the environment-setup script, or you only want to source it during a particular build but not affect your default
environment. The way this is done in the SDK is to source the environment-setup script inside of the project Makefile so that it is used only during the build process. To see this
perform the following actions:

= Close the open terminal since it already has the environment-setup script sourced.
= Open a new terminal

cd /home/sitaralti-processor-sdk-linux-<machine>-<version>/example-applications/matrix-gui-browser-2.0
gedit Makefile.build

In the Makefile.build file you can see that we set a variable called ENV_SETUP which points to the environment-setup script. In the gmake build target we perform the

action "@. ${ENV_SETUP}". That line uses the "@" symbol, which in make says to execute a shell command, and the "." notation, which is another way of sourcing a

file, to source the environment-setup script prior to calling the gmake2 command.

7. To see this work use the following commands to cross-compile the matrix-gui-browser project:

= Close the gedit window if you have not already done so.

make -f Makefile.build
Notice in the output that the arm-linux-gnueabihf-g++ compiler was called during the build. Also notice that your prompt still shows sitara@ubuntu which means that
while the environment-setup script was sourced for the build, the effects disappeared after the make was finished.

NOTE

If you see a "Nothing to be done for..." output, it means you have previously built this file with a make command. Run the command make clean first to see the
noted output.
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8. To verify that the matrix_browser executable that was built was in fact cross-compiled we can use the following command:
file matrix_browser

You should see output similar to the following which shows that this program was compiled for ARM.
matrix_browser: ELF 32-bit LSB executable, ARM, version 1 (SYSV), dynamically linked (uses shared libs), for GNU/Linux 2.6.32, not stripped

Using the Top-level Makefile

Description

This section will cover the top-level Makefile found within the root of the Processor Linux SDK. We will discuss how it is used, key variables, and then build some targets. You can find
more information at Processor Linux SDK Top-Level Makefile.

Key Points

= Location of top-level Makefile

= Additional settings in Rules.make file
= Determining the available build targets
= Building an individual target

Lab Steps

1. If you do not already have a terminal window open, then open one and change directory to the root of the Processor Linux SDK.

cd /home/sitaralti-processor-sdk-linux-<machine>-<version>

2. The top-level Makefile is located in the root of the SDK along with a complementary file called Rules.make. The Rules.make file provides variables and settings used by the top-level
Makefile as well as the individual project Makefiles. Open the Rules.make file using the following command:

gedit Rules.make

Inside of the Rules.make file, you will find variables that describe the target system such as PLATFORM and ARCH. You will also find variables that point to the root of the
SDK install, the location of the linux-devkit directory, and the cross-compiler.

3. Close the gedit session and open a new gedit session for the Makefile.
gedit Makefile

4. The important items to notice in this window are:

= This Makefile includes the Rules.make file with the "-include Rules.make" line.
= The all target shows the individual make targets that you can call to build individual components instead of always building everything.
5. How to build an individual component perform the following commands to only build the u-boot and SPL bootloaders.

= Close the gedit window if you have not already done so.

make u-boot-spl
NOTE

We do not build all of the targets in this lab due to time constraints, but you could also just type make to build all of the components.

Understanding the board-support Directory

Description

This section will teach you about the key components of the board-support directory within the Processor Linux SDK.

Key Points

= Pre-built images are available which have been validated with the SDK

= Linux kernel ships with a configuration file matching the configuration used for the SDK
= There is no longer an x-loader program, instead MLO comes from u-boot

= Additional drivers are located in the extra-drivers directory

Lab Steps

1. If you do not already have a terminal open then open a Linux terminal.
2. Change directory to the board-support directory.

cd /home/sitaralti-processor-sdk-linux-<machine>-<version>/board-support

3. List the contents of the directory.

Is
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o

sitara@sitara-Latitude-E6510: ~/ti-processor-sdk-linux-am335x-evm-03.00.00.04/board-support
51tara@s1.tara Latitude-E6510:~/ti-processor-sdk-1linux-am335x-evm-03.00.00.04/board-supports 1s

.4.12+g1ltAUTOINC € 6.05+gitAUTOINC+b4el
51tara@s1_tara Latitude- E0510° ,-ft1_ processor - Sdk Llinux-am335x-evm-03.00.00.04/board- supp:)rts I

4. List the contents of the prebuilt-images directory.

Is prebuilt-images

sitara@sitara-Latitude-E6510: ~/ti-processor-sdk-linux-am335x-evm-03.00.00.04/board-support
sitara@sitara-Latitude-E6510:~/ti-processor-sdk-1linux-am335x-evm-03.00.00.04/board-support$ 1ls prebuilt-image
s/

-~

am335x-boneblack.dtb am335x-evm.dtb MLO-am335x-evm zImage-am335x-evm.bin
am335x-bone.dtb am335x-evmsk.dtb u-boot-am335x-evm.img

am335x-bonegreen.dtb am335x-icev2.dtb u-boot-spl.bin-am335x-evm
sitara@sitara-Latitude-E6510:~/ti-processor-sdk-1linux-am335x-evm-03.00.00.04/board-supports$ I
These images have been pre-compiled and tested to work on the target device. They represent a known good starting point.

5. When building a Linux system it is often helpful to start with a kernel configuration that is known to be working, and then add and remove pieces to optimize the system. In the
Processor Linux SDK, we provide the kernel configuration that was used to build the pre-built kernel image inside of the prebuilt-images directory. This configuration can be seen
using the command below (replacing the version with the actual kernel version).

Is linux-<kernel version>/arch/arm/configs/tisdk_*
You should see a file with the format tisdk_<machine>_defconfig. You can use this configuration as the base configuration for your own kernel builds.

6. In the latest SDKSs there is no longer a separate code base to generate the MLO bootloader. Instead this bootloader is now part of the u-boot code base and is generated using the
second program loader (SPL) functionality of u-boot. In the previous Lab you compiled u-boot using the make u-boot command. If you look at the contents of the u-boot directory
using the command below you will notice that there exists both the MLO file as well as the u-boot.img file. These were both built during the u-boot build operation.

Is u-boot-<version>
sitara@sitara-Latitude-E6510: ~/ti-processor-sdk-linux-am335x-evm-03.00.00.04/board-support

include MAINTAINERS p System.map u-boot.bin u-boot.1img u-boot.sym
common rs Kbuild MAKEALL README test u-boot.cfg u-boot.lds
sitara@sitara-Latitude-E6510:~/ti-processor-sdk-1linux-am335x-evm-03.00.00.04/board-support$S 1s u-boot-2016.05+gi
tr’-\UTDII‘IC+b4clBSch3 gb4e185aBc3/
i MAINTAINERS README TISDK-README u-boot-dtb.bin u-boot.srec
include MAKEALL scripts tools u-boot-dtb.img u-boot.sym
Kbuild Makefile snapshot.commit wu-boot u-boot.1img
S Kconfig MLO spl u-boot.bin u-boot.lds
. C 1ib net System.map u-boot.cfg u-boot.map
conflg mk ¢ ples Lic s p test u-boot.dtb u-boot-nodtb.bin
sitara@sitara-lLatitude-E6510:~/ti-processor-sdk-1linux-am335x-evm-03.00.00.04/board-supports I

In the above image the MLO and u-boot.img files were highlighted. Both of these files were created during the single u-boot build operation. The benefit is that you are now
able to share the same u-boot code to build a initial boot loader as well as to build the full featured u-boot boot loader.

7. For devices with out of tree modules those device drivers are located in the extra-drivers directory. This is done to group items that require rebuilding when the kernel configuration
changes into a single directory, the board-support directory. You can see the out of tree drivers using the command below:

Is extra-drivers

Preparing to Develop using the setup.sh Script

Description

This section will cover how to use the setup.sh script inside of the Processor Linux SDK to configure your board for development with TFTP and NFS. Due to time limitations some
operations will be skipped since they will have already been done for you. These operations that have been done already will be called out in the section below. For more information see

Processor SDK Linux Setup Script.

Key Points

= Installation of required software to setup development environment
= Creation of NFS file shares

= Setup of TFTP for kernel transfers

= Configuring the EVM using minicom scripts

Lab Steps

The following steps will help you validate that you have a valid serial connection with your target board.

IMPORTANT

These steps are written for boards like the EVM-SK and Beaglebone which use an FTDI USB-to-Serial adapter. For boards with a straight
UART connection you can ignore the steps for /dev/ttyUSBx and instead just use the serial port on your Linux host that is connected to the
board.

1. Connect the USB cable between your Linux host and your target board
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IMPORTANT

On the AM335x EVM-SK, the USB cable enables a USB-to-serial interface to the Linux host PC. If using a virtual machine, please ensure the AM335x EVM-SK is a
selected USB device.

If you are running your VMWare image with Windows 7, some USB-to-Serial adapters do not properly work with Windows 7. Make sure that your adapter specifically
says that it supports Windows 7. You may also need to install an additional driver for your adapter.

2. Open a terminal and run the following command to find the USB serial adapters available on the system. The FTDI chip used on the board presents two serial interfaces to the Linux
host. The first interface is the JTAG interface and the second one is the serial console interface.

Is /dev/ttyUSB*
You should see output like:

/dev/ttyUSBO
/dev/ttyUSB1

NOTE

If using VMWare, you may need to pass the "Future Technology Devices" device into the VMWare image

3. Since the board's serial interface is the second interface, you will want to open a serial console to the second device node. In this case that is /dev/ttyUSB1. This can be done by
doing:

minicom -w -s

Select Serial port setup and press ENTER

Press A to modify the Serial Device and change the device to /dev/ttyUSB1. Press ENTER
Press ENTER to exit the serial setup

Select Exit and press ENTER

4. You should now see a minicom window.

5. Power on the board. Depending on your board, you may see a boot sequence or simply a "ccccc" being printed in the minicom window. This means the serial connection is working
as expected. You may leave this console RUNNING in the background.

NOTE

For the Beaglebone the board will power on as soon as the USB cable is connected. You can reset the board by pressing the reset button which should provide you
with the expected output.

6. If you have not already done so, close any open minicom windows using CTRL+A then Z, then press X and select Yes to leave the minicom.
7. In a terminal window execute the following commands:

cd /home/sitaralti-processor-sdk-linux-<machine>-<version>
Isetup.sh

= You will be warned that this script requires administrator priveledges (sudo access) to run. This is required to allow installation of packages and system configuration for NFS and
TFTP

= Press ENTER to continue
= If you are prompted for the [sudo] password for sitara: then use password sitara. If you have a different user account, use that user account password.

NOTE

You will see the system attempt to update the host software. This step has already been done for you so that access to an internet connection is not required. You
can review the list to see which host packages which were previously installed using setup.sh.

= You will now be prompted for the directory to install the target file system. The default should look like /home/sitara/ti-processor-sdk-linux-<machine>-<version>/targetNFS.
= Press ENTER to take this default.
= Press ENTER when warned that sudo permissions are required.

= To save extraction time for the root file system the file system may have already been extracted for you. In this case you will be asked if you was to rename the existing file
system, overwrite the file system, or skip the file system extraction.

= Select s and press ENTER to skip the extraction since the file system has been extracted already.
= Next the setup script will inform you that a default path for binary installation has been configured in the Rules.make file.

= Press ENTER to continue.

= You will now be warned that sudo access is required to add the NFS file system that was just created to the /etc/exports file. This is so it can be used as a root file system for the
target device to boot over NFS.

= Press ENTER.
= You will see the system stop and then start the NFS server to that the file system is exported.
= You will now be prompted about which directory to make your TFTP root directory.

= Press ENTER to take the default of /tftpboot
= You will be warned that sudo access is required to configure the TFTP server.

= Press ENTER.
= You will be told that the ulmage file already exists. This was pre-copied to save time.

= Press s to skip copying this image again.
= You will see the system setup stop and start the xinetd (TFTP server).

= You will now be prompted to enter the serial port for the board so that minicom can connect to the board. Since you are using a board with a built in USB-to-Serial adapter you
do not need to enter the serial port as it will be detected later.

= Press ENTER to continue.
= You will now be prompted for your host IP. This is required to configure u-boot to boot images from your host system. You should take the default IP address.

= Press ENTER.
= Now you will select where to obtain the Linux kernel from. In this lab we will be configuring to boot from TFTP.

= Type 1 and press ENTER.
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= The next prompt will ask you where the root file system should come from. In this lab we will use NFS.

= Type 1 and press ENTER.
= You will now be presented with the list of kernel images available in the /tftpboot directory. You should use the default image for your TFTP image of uiImage-am335x-evm.bin

= Press ENTER.
= You will notified that a Beaglebone/EVM-SK has been detected. Select yes to configure for the EVM-SK .

= Typey and press ENTER.
= You will be asked if you would like to reboot the board with these new settings.

= Press ENTER to reboot the board.
IMPORTANT

This script expects the board to NOT be logged in. If you have logged in the board, the reboot will fail. In this case, you can reboot the board manually.

8. Your target device will now be booting the Linux kernel from the TFTP server on your host machine with an NFS root file system from the targetNFS directory inside of your SDK
installation.
= You can verify that your device is booted from NFS using the command below:

1. Press ENTER to see the Arago Project prompt and login using root
2. cat /proc/cmdline you should see the output list the root as /dev/nfs and the nfsroot should be configured to the NFS share you just created.

NOTE

You can also use the mount command to verify that your root partition was mounted over NFS.

9. You system is now configured. You can always re-run the setup.sh script to change your board configuration.
IMPORTANT

If you want to reset your u-boot environment back to the default you can do the following in minicom
1. Login to the board using root

2. Reboot the board using init 6

3. When asked to Hit any key to stop autoboot stop the boot process to enter the u-boot prompt.
4. Reset the default boot environment using env default -f -a

5. You can now boot the board with the default boot arguments using the boot command.

These changes will be lost on the next boot. To permanently make changes you should either delete the uEnv.txt file or re-run the setup.sh script.

Working with the Example Applications

Description

This lab will show you how to work with the example applications using the Linux command line. We will also explore some of the techniques used in the example applications to make
cross compiling easier.

Key Points

= Example applications have CCS/Eclipse project files
= Building example applications from the command line
= Verifying the executable was built for ARM

Lab Steps

1. It is possible to rebuild the individual example applications using Makefiles. For example to rebuild the arm-benchmarks example application, open a Linux terminal and navigate to:
cd /home/sitaralti-processor-sdk-linux-<machine>-<version>/example-applications/arm-benchmarks-<version>
2. Then you can use the following commands:

make clean
make

3. After the build has finished you can verify that the executables were build for the ARM device using the file command.

file dhrystone/Release/dhrystone
As we saw earlier the output lists that the dhrystone executable was for an ARM device:

dhrystone/Release/dhrystone: ELF 32-bit LSB executable, ARM, version 1 (SYSV), dynamically linked (uses shared libs), for GNU/Linux 2.6.32, not stripped

4. The individual benchmarks also have CCS/Eclipse project files in them when can be used to build these projects using CCS. To see these project files do:

cd dhrystone
Is -la

5. You should see files like .cproject and .project listed. These files allow building the dhrystone project using CCS.
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Importing Example Applications into CCS

Description

This section will cover how you can use the CCS/Eclipse project files seen in the previous section to import the example application projects into CCS and build them. For more
information see the Code Composer Studio (http://processors.wiki.ti.com/index.php/Category:Code_Composer_Studio_v6) page.

Key Points

= Example applications have existing CCS/Eclipse project files that can be imported.
= CCSv6 can be used to compile the example applications

Lab Steps

1. Launch CCSvé using the following steps:

= Double-Click the Code Composer Studio v6 icon on the desktop. You will see a splash screen appear while CCS loads.

@ Code Composer™ Studio v6

TExAsS
INSTRUMENTS

= The next window will be the Workspace Launcher window which will ask you where you want to locate your CCSv6 workspace. Use the default value.

@ wWorkspace Launcher

Select a workspace

Code Composer Studio stores your projects ina folder called a workspace.
Choose a workspace Folder to use For this session.

Workspace: |,-"home,e‘sitara,-"workspace_véj_3| Browse...

| Use this as the default and do not ask again

Cancel OK

= CCS will load the workspace and then launch to the default T/ Resource Explorer screen.
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CCS Edit - Code Composer Studio

View MNavigate P ct Scripts Run Window Help
i 5 NSRS Q H  |EccsEdit]
|| O Getting Started 5 = g
R
- — New @4, Browse E__\ 5 Import o App
= E Project Examples Project ' Center
[

Would you like to use CCS in 'Simple’ mode? 'Yes @ No

(Recommended for Energia and LaunchPad users)

=~ PLAYLIST Tools Showcase

PLAY ALL

Wiki

/'_“\
:‘!Eﬂ SL;EEE: @) Videos r Training
Gommunity \

. Full License : :

= Close the Tl Resource Explorer screen. This screen is useful when making TI CCS projects which use Tl tools. The Processor Linux SDK uses open source tools with the
standard Eclipse features and therefore does not use the Tl Resource Explorer. You will be left in the Project Explorer default view.

https://processors.wiki.ti.com/index.php/Processor_SDK_Linux_Training:_Hands_on_with_the_Linux_SDK 13/51


https://processors.wiki.ti.com/index.php/File:CCS_getting_started.png

9/25/2020 Processor SDK Linux Training: Hands on with the Linux SDK - Texas Instruments Wiki

CCS Edit - Code Composer Studio

File Edit N ate ject Scripts Run

L E9 v PR RN R Q | B | BccsEdit)
[y Project Explorer 2 B & ¥ = B = 0
[l Problems 52 N |
Oitems
Description Resource Path Location

. Full License : :

2. From the main CCSv6 window, select File -> Import... menu item to open the import dialog.
3. Select the General -> Existing Projects into Workspace option.

Select
-
Create new projects from an archive file or directory. H

Select animport source:

¥ (= General
T Archive File
3, File system
El Preferences
b (= C/CH+
* (= Code Composer Studio
» = Energia
> (= Git
> (= Install
b = OF =

@ < Back [ Nexkt > J Cancel Finish

4. Click Next.
5. On the Import Projects page click Browse.
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Import Projects

B.

-

Browse...
N

[] search for nested projects

["] Copy projects into workspace

Working sets

["] Add project to working sets

@

<Back Next >

Cancel

Browse

Select All

Deselect All

Refresh

6. In the file browser window that is opened navigate to the <SDK INSTALL DIR>/example-applications directory and click OK.

4 ||[Bsitara || ti-processor-sdk-linux-am335x-evm-03.00.00.04 | example-applications|

Places

@Q search

@ Recently Used

[ eclipse

[ sitara

[ Desktop

[E File system

3¢ MYLINUXLIVE
boot

[ Documents
[ Music

[= Pictures
= videos

= Downloads

Name

[ am-sysinfo-git

[ arm-benchmarks-1.3
[ matrix-gui-2.0

[ matrix-gui-browser-2.0
[ omapconf-1.72

[ oprofile-example

[ pru-icss-4.0.2

[ refresh-screen-2.0

[ ti-crypto-examples-git

Create Folder

4 | Sjze Modified
15:14
15:14
15:14
15:14
15:14
15:14
15:14
15:14
15:14

Select root directory of the projects to import

Cancel

l

OKpN |
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7. The Projects: list will now be populated with the projects found.
NOTE
Uncheck the following projects. They are Qt projects and are imported using a different method. For more information, see the Hands on with QT training.

= matrix_browser
= refresh_screen

8. Select the projects you want to import. The following screen capture shows importing all of the example projects for an ARM-Cortex device, excluding the matrix_browser project.

Import Projects E i
Select a directory to search for existing Eclipse projects. 4
@® select root directory: |/home/sitara/ti-processor-sdk-linux-am: | Browse.. |
() Select archive File: Browse...
Projects:

dhrystone (/home/sitara/ti-processor-sdk-linux-am335x-evm-03 |~ | SelectAll |
Gen_public_key (/home/sitara/ti-processor-sdk-linux-am335x-ev
linpack (/home/sitara/ti-processor-sdk-linux-am335x-evm-03.00
matrix_browser (/home/sitara/ti-processor-sdk-linux-am335x-e| | Refresh |

| DeselectAll |

« mem_util (/home/sitara/ti-processor-sdk-linux-am335x-evm-03.
oprofile_example (/home/sitara/ti-processor-sdk-linux-am335x-
PRU_access_const_table (fhome/sitara/ti-processor-sdk-linux-a

v
Options

[] Search for nested projects

["] Copy projects into workspace

[] Hide projects that already exist in the workspace

Working sets

["] Add project to working seks

Working sets Seleck...

® | =<Back | Next > | cancel | [ Finigh, J

9. Click Finish to import all of the selected projects.
10. You can now see all of the projects listed in the Project Explorer tab.
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CCS Edit - Code Composer Studio

File Edit Wiew Navigate oject R Jdy window Help
- E Otk vis v B | B | Bccskdit
[y Project Explorer 2 = & ¥ = O = 0

> &5 mem_util

[#] Problems &2 v = 7
Oitems
Description Resource Path Location
13
' Full License | | Oitems selected fa

11. In order to build one of the projects use the following steps. For this example we will use the mem-util project.

= Right-Click on the mem-util project in the Project Explorer.
= Select the build configuration you want to use.

= For Release builds: Build Configurations -> Set Active -> Release
= For Debug builds: Build Configurations -> Set Active -> Debug

= Select Project -> Build Project to build the highlighted project.

= Expand the mem-util project and look at the mem_util.elf file in the Debug or Release directory (depending on which build configuration you used). You should see the file
marked as an [arm/le] file which means it was compiled for the ARM.
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CCS Edit - Code Composer Studio

File Edit View MNavigate tE Run Scripts Window Help
i S ov R ENCEE R S-S F | B | ®ccsEdit)
r[\jProject Explorer &2 | [ 4;5 ¥ = 0 = 0

v 4% Binaries
* %5 mem_util-[arm/le]
» &l Includes
¥ = Debug
» 35 mem_util - [arm/le]
* [&@ mem_util.o - [arm/le]
mem_util.map
> [g mem_util.c

[ & makefile
&l console 2 = O [£ Problems 52 v = g8
S %(n HE(EE Moy Otems
CDT Build Console [mem_util] Description
Debug/mem_util.o -W1, -Map, Debug/ = Description
mem_util.map
16:34:11 Build Finished (took 172ms)
L]
iFullLicense =% mem_util &
NOTE

You can use Project -> Build All to build all of the projects in the Project Explorer.

Creating a New CCS Project

Description

This section will cover how to make a new project in CCS and cross-compile it for the ARM device. For more information see Code Composer Studio v5 Users Guide (http://processors.wi
ki.ti.com/index.php/Code_Composer_Studio_vs_Users_Guide).

Key Points

= How to create a new cross-compile project
= How to add sources to the project and build them

Lab Steps

1. From the main CCSv6 window, select File -> New -> Project... menu item.
2. In the Select a wizard window, select the C/C++ -> C Project wizard.
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New Project

Select a wizard

—
Create a new C project [ ot
Wizards:
| &)
* = General
¥ = CfC++

C++ Project

4 CCS Project

Makefile Project with Existing Code
* (= Code Composer Studio

* (= Energia
* = O =
@ <Back [ Next > | cancel | Finish
3. Click Next.

4. In the C Project dialog set the following values:

Project Name: helloworld
Project type: Executable -> Empty Project
Toolchains: Cross GCC

C Project
C Project et
Create C project of selected type [

Project name: |helloworld| ]

[ Use default location

Project type: Toolchains:
¥ = Executable Cross GCC
® Empty Project Linux GCC

® Hello World ANSI C Project
> (= Shared Library
» (= Static Library
> = Makefile project

[& show project types and toolchains only if they are supported on the platform

©, | <Back [vj | cancel | Finish

5. Click Next.

6. In the Select Configurations dialog, you can take the default Debug and Release configurations or add/remove more if you want.
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C Project

Select Configurations —

Select platforms and configurations you wish ko deploy on

Project type:  Executable
Toolchains: Cross GCC
Configurations:

& % Debug
& % Release

Select all

Deselect all

Advanced settings...

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations" buttons either on toolbar or on property pages.

@ < Back [ Next > J Cancel Finish

7. Click Next.
8. In the Command dialog set the following values:

Tool command prefix: arm-linux-gnueabihf-.
| NOTE

Note the the prefix ends with a "-". This is the prefix of the cross-compiler tools as will be seen when setting the Too/ command path.

Tool command path: /home/sitaralti-processor-sdk-linux-<machine>-<version>/linux-devkit/sysroots/<Arago Linux>/usr/bin
Use the Browse.. button to browse to the Sitra Linux SDK installation directory and then to the linux-devkit/sysroots/<Arago Linux>/usr/bin directory. You should see a list

of tools such as gcc with the prefix you entered above.
C Project

Cross GCC Command

—>

Configure the Cross GCC path and prefix

Cross compiler prefix: |arm-linux-gnueabihf-

Cross compiler path: |/home/sitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devkit/sysroots/x86_64-arago-linux/usr/bin | | Browse...

@' <Back Next > Cancel Finish Q

9. Click Finish.
10. After completing the steps above you should now have a helloworld project in your CCS Project Explorer window, but the project has no sources.
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CCS Edit - Code Composer Studio

File Edit View Navigate oject Run Scripts Win

Ev o iRt g B

[y Project Explorer 38 = % ¥ = M

% helloworld N

> @i Includes

¥ % mem_util
> 4P Binaries
» i Includes
» = Debug
> g mem_util.c
[ makefile
& console = = @ [# Problems 2
NS & FARR =B HFy ™y Oitems
DT Build Console [helloworld] Descrption
'FullLicense | | & helloworld #a

11. From the main CCSv6 window select File -> New> Source File menu item.
12. In the Source File dialog set the Source file: setting to helloworld.c

New Source File

Source File

Create a new source file. c
Source folder: | helloworld Browse...
Source file: helloworld.d| ]
Template: Default C source template = Configure...
@ Cancel [ Finish J
13. Click Finish.

14. After completing the steps above you will have a template helloworld.c file. Add your code to this file like the image below:
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CCs Edit - helloworld/helloworld.c - Code Composer Studio

File Edit WView Navigate Project Run Scripts

R R e N L

[y Project Explorer 8 = & ¥ = ™ | [g *helloworld.c
v (5 helloworld 1r*

» @ includes § : helloworld.c
P [ helloworld.c 4 * (reated on: Sep 22, 2016
¥ 5 mem_util 5 % Author: sitara
> 4 Binari 6 */
# Binaries 7
» i Includes g #include <stdio.h>
9
b = Debu .
& g . 0int main () {
> [ mem_util.c 1 printf("Hello world from TI!\n");
[& makefile 2 return 9;|
3}
4
& console 2 = M [#] Problems 2
& (e mmA(=R - A, =~ Oitems
DT Build Console [helloworld] Description
 Full License | 71 | writable SmartInsert  12:18

15. Compile the helloworld project by selecting Project -> Build Project
16. The resulting executable can be found in the Debug directory.
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CCs Edit - helloworld/helloworld.c - Code Composer Studio

File Edit View Navigate Project Run Scripts Window Help
N R v SRR BRI | B | @ccsEdit)
[y Project Explorer 2 = 2 ¥ = O  [d helloworld.c &2 = 7
v (& helloworld ;f" o loworid
> 3F Binaries 3 = &l toworta.c
> @i Includes 4 * (reated on: Sep 22, 2016
6 *
* 3% helloworld - [arm/le] 7 /
> [ helloworld.o - [arm/le] g #include <stdio.h=>
= helloworld.d 9
= . oint main () {
L& makefile 1 printf("Hello world from TI!\n");
[% objects.mk 2 return ©;
[ & sources.mk i }
[% subdir.mk
b [ helloworld.c
¥ &5 mem_util
> 4P Binaries
> @i Includes
¥ = Debug
» gl mem_util.c
[ makefile
& Console =2 = B [ Problems 52 v = 0
¢ (g FBHEBR B8y Otms
CDT Build Console [helloworld] Description —
Finished building target: helloworld = LAl
16:43:29 Build Finished (took 176ms)
13
'FullLicense | | = /helloworld/Debug #a

Configuring Remote System Explorer (RSE)

Description

Now that we have compiled the helloworld project it would be useful to execute the built results on the EVM. Since we are still booted from NFS we could just copy the helloworld
executable to the NFS file system, but instead you will learn how to use remote system explorer (RSE) to transfer the file. The actual transfer steps are covered in the next section, but
before the transfer can be done RSE must be configured first. For more information, see http://processors.wiki.ti.com/index.php/How_to_setup_Remote_System_Explorer_plug-in (h

ttp://processors.wiki.ti.com/index.php/How_to_setup_Remote_System_Explorer_plug-in)

Key Points

= Creating a new RSE connection with the target device

Lab Steps

1. Open the RSE perspective.

= Go to Window -> Perspective -> Open Perspective -> Other...
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CCs Edit - helloworld/helloworld.c - Code Composer Studio

File Edit View N te oject Run Scripts Window Help

S v N SRR SR RN = R New Window 7|§@
——  Editor r = E—

[t Project Explorer 32| [ % ¥ = © | [d hello Hide Toolbar

¥ i helloworld 1/% Show View '

. . 2 * P ———
> #F Binaries 3 Perspective 4 Open Perspective 4 CCS Debug
> i) Includes Navigation ’ Customize Perspective... Other... n

SavePerspectiveAs... |

> %5 helloworld - [arm/le] Reset Perspective...
* [a) helloworld.o - [arm/le]

2l helloworld.d

*)  Preferences

#include <stdio.h> Close Perspective

Lo~ & W
*

oint main () { Close All Perspectives
L& makefile 1 printf("Hello world frem TI!\n");
[& objects.mk 2 return 9;
[% sources.mk 13 }
[ % subdir.mk
b [g helloworld.c
¥ &5 mem_util
> #F Binaries
> @il Includes
* = Debug
» [g mem_util.c
[ makefile
& Console 2 = B8 [2 Problems 2
$ |G BEEERE MBE 3 Oitem? .
CDT Build Console [hell:.)m).rld] Description
Finished buildihg target: helloworld =
16:43:29 Build Finished (took 176ms)
| FullLicense | | (= /helloworld/Debug M

= In the menu window select Remote System Explorer to open this perspective.

Open Perspective

#E Analysis

/e

i CCS Debug

& cCs Edit (default)

@ ccssimple

%> Debug

[ Git Repository Exploring
& or c++

4 Remote System Explorer
(25 Resource

[ showall

Cancel | OK J

= Click OK.
= You will now have the RSE view opened.
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source Re ko h te S ch P E 5 ow Help

Bremotes... 3 % Team = B | [g helloworld.c 52
1/%

& &
£ & = s 2 * helloworld.c
- 3 *
4 * (reated on: Sep 3, 2015
¥ Ef Local 5 * Author: sitara
» 3%, Local Files ?r */
T Local shells g#include <stdio.h>

printf("Hello world from Sitara!\n");
return ;]

18 remote System Details 23 ¥ Tasks

B Proper... 22 & Remot.. = 0
PERR”

Property Value

: Full License : : writable Smart Insert ~ 12:14

2. The following steps will create a new RSE connection to your target device.
3. Click File -> New -> Other...

= In the Select a wizard window select Remote System Explorer -> Connection.

Select a wizard p—>

Create a new connection to a remote system

Wizards:

» = General

> (= CfC++

» = Code Composer Studio

» = Energia

> (= Git

b = Qt

* = Qt Designer

¥ (= Remote System Explorer

- Connection

» (= RTSC -

@ < Back [ Next > J Cancel Finish

= Click Next.
= In the Select Remote System Type window select the Linux system type.
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New Connection

Select Remote System Type

Any distribution of Linux =&=

System type:

|type filter text & |

¥ (= General
% FTP Only
Bl Local
T# SSH Only
£ Telnet Only (Experimental)
umis UNiX
& windows

® | <Back | WJ | Cancel | Finish

= Click Next.
= In the Remote Linux System Connection window enter.

Host name: Enter the IP address of your target EVM.
Connection name: The default value is the same as the host name, but this can be changed to a more human readable value like My Target EVM

You can un-check Verify host name or leave it checked depending on whether you want to verify the IP address you entered for the Host name field.
New Connection

Remote Linux System Connection

Define connectioninformation

Parent profile: | sitara-OptiPlex-7010 =
Host name: HORK KK KAAN =
™A
Connection name: [My Target EVM| ]
Description: | |

[] Verify host name

Configure proxy settings

@ | <Back | Next > | cancel || Finish

= Click Next.
= Check ssh.files to use the Secure Shell protocol for communication

https://processors.wiki.ti.com/index.php/Processor_SDK_Linux_Training:_Hands_on_with_the_Linux_SDK 26/51


https://processors.wiki.ti.com/index.php/File:CCS_connect_linux.png
https://processors.wiki.ti.com/index.php/File:CCS_connect_host.png

9/25/2020 Processor SDK Linux Training: Hands on with the Linux SDK - Texas Instruments Wiki

New Connection

Files

Define subsystem information

Configuration Properties
dstore.files Property Value
ftp.files

& ssh.files

Available Services
A ssh / SFep File Service
v %4 SSH Connector Service
= ssH settings

Description
Work with files on remote systems using the Secure Shell (ssh) protocol.

® < Back Next > Cancel Finish

= Click Next.
= Check processes.shell.linux to use a shell to work with processes on the remote system.

New Connection

Processes

Define subsystem information

Configuration Properties

dstore.processes Property Value
& processes.shell.linux

Available Services

22 Shell Process Service

Description

This configuration allows you to work with processes on remote linux systems using any
contributed Shell subsystem.

® < Back Nexkt > Cancel Finish

= Click Next.
= Check ssh.shells to use Secure Shell to work will shell commands.
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New Connection

Shells

Define subsystem information

Configuration Properties

dstore.shells Property Value
& ssh.shells

Available Services
A Generic shell service
v %4 SSH Connector Service
£ sSH settings

Description
Work with shells and commands on remote systems using the Secure Shell (ssh)
protocol.
® < Back Next > J Cancel Finish
= Click Finish.

= You will now see your EVM configuration in the RSE view.
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source € 'F te S ch Proj Run Windc
POy v it O~ Q- ® &~ BN
¥ (o v | B  BEccskedit |ERemote System Explorer |
Hremotes... X % Team = O [€] helloworld.c 2 = O S=ou. B = @
& @ 1y/* a 5
+ & S 2 # helloworld.c SHEE N
=4 3 * -
4 * (reated on: Sep 22, 2016
¥ Ef Local 5 ¥ Author: sitara u stdio.h
» 3%, Local Files ?r */ e main():int
T Local shells g#include <stdio.h>
4 My Target EVM [\ 9
» 2 SFtp Files 18int main () {
P 11 printf({"Hello world from TI!\n");
» B shell Processes 12 e (o
5 Ssh shells 13}
14
1§ remote System Details 2 J=| Tasks |éf‘_:| A |
O Proper... 82 & Remot.. = ©H
B A .
Property Value
Connection No subsystems con
Default Use:: sitara (Inherited) |-
13
' FullLicense | : Connection: My Target EVM - Host name: 192.168.2.35 &1

4. When the RSE view was enabled you likely had your C/C++ view closed. In order to get that view back so that you can explore your project perform the following steps

= Select Window -> Show View -> Other...
= In the Show View dialog select C/C++ -> C/C++ Projects

&

> = General
> (= Analysis Views
¥ (= C/C++

% ¢/C++Index

% call Hierarchy

S

= Include Browser

£ Problem Details

s Type Hierarchy
* = Code Composer Studio
* = Debug

B 7o W !

Cancel oK J

= Click OK.
NOTE
If you do not like the location of the C/C++ Projects view you can drag it to another location in CCS my dragging and dropping the Tab.
5. You should now be able to switch between the RSE and C/C++ Projects view using the tabs in CCS.

6. After the New Connection Wizard has been completed and the Remote System Explorer view has been opened, the new connection must be configured to communicate with the
target EVM.
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= Right-Click on the My Target EVM node and select Properties from the context menu.
= |n the Properties window click on Host.
= Change the Default User ID: to root

Properties For My Target EVM

) Host =
Connector Services Resource kype: Connection to remote system
_ Parent profile: sitara-OptiPlex-7010
System type: Linux
Host name: HOK O KX KX
Connection name: My Target EVM
Default User ID: 1| root
Description:

& Verify host name

Configure proxy sektings

Default encoding

Note: This setting can only be changed when no subsystem is connected

@® Default from remote system

() other: |UTF-8 =

@ Cancel [

= Click OK.

7. The Remote System Explorer is now ready for use. The first time the target EVM file system is booted a private key and a public key is created in the target file system. Before
connecting to the target EVM the first time, the public key must be exported from the target EVM to the Linux host system. To configure the key do

= Right-Click the My Target EVM node and select Connect.
= If you are prompted for a password, leave it blank.

Enter Password

System type: Linux
Host name: 192.168.1.4
Connection name: My Target EVM

User ID: rookt

Password (optional): “

& Save password

Cancel l OK J

= Click OK.
= A dialog like the one shown below may appear. Click Yes to accept the key.

can't be established.

The authenticity of host
@ RSA key fingerprint is

Are you sure you want to continue connecting?

No | Yes
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= |f prompted that /home/sitara/.ssh/known_hosts does not exist select Yes to the dialog boxes.

Transferring Files with RSE

Description

Now that the RSE connection to your target device has been configured you can use RSE to transfer files to the target system. In this section we will cover how to transfer the helloworld
executable with RSE. In later sections we will learn how to use RSE with the CCSv6 debugging capability to automatically transfer the executables.

Key Points

= RSE can be used to transfer files between the host and the target device
= RSE can open terminals on the target device to allow running the executables

Lab Steps

1. Switch back to the RSE view.
2. Open Sftp Files -> Root -> /home -> root.

Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source Refacto fiew Db ate Searc Tools Run Window

o (o v || B | B ccsEdit | B Remote System Explorer |
HHRemote s... I %Team = O [ helloworld.c &3 = 0 f=ou.. 8 = B
5 En 1/# A W S
+ a8 = = 2 * helloworld.c R RN e
- 3 * -
4 * C(Created on: Sep 22, 2016
¥ Ef Local 5 % Author: sitara U stdio.h
» %2, Local Files E */ e main():int
% Local Shells :

#include <stdio.h>
v X My Target EVM

¥ % SFtp Files 0int main () {

> 2 My Home ; printf("r:lello world from TI!\n");
return 0;
¥ 3 Root 3}
v %}r 14
» J bin
* 1 boot
» 3 dev
» 3 etc
¥ = home 28 Remote System Details ¥ Tasks Hg C/C++ Projects 52 2% ¥ = A8
EEEETTI - C telovorld
P 1 include “) » & mem util

3

D Proper... 32 ® Remot.. = O

LE s
Property =
Classificatio
Extension -
v
' FullLicense | | Folder: /home/root i

3. Switch to the C/C++ view using the tab. Expand hellowor/d to find the helloworld executable in the Debug directory.
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source Re 0 /iew MNavigate C 0] Run Wing

o o v B B ccsedit | E§ Remote System Explorer |
Ar. B R =, = B [ heloworld.c X = 8 Sou.®R = O
=% v ;J{: helloworld.c 5 RN e
v i helloworld 3 # -
1} creoted on sep 2z, 2o a4 sidoh

> @i Includes

2
6 %/ e main():int
¥ = Debug 7
« helloworld - [arm/le] g#include <stdio.h>
» & helloworld.o - [arm/le] o int main () {
E helloworld.d printf("Hello world from TI!\n");
[ objects.mk JZEI
[% sources.mk
[ % subdir.mk
b [ helloworld.c
b 5 mem_util
48 Remote System Details & ¥ Tasks & & % v = g

Root Connections
Resource Parent profile Remote syste Connections! Hostname  Default User| Description
Ef Local itara—Latitudé Local Some subsysté LOCALHOST éira (Inherited)
D Proper.. 8 K .Remot.. = O A My Target EVM itara—Latitudé Linux Some subsysté 192.168.2.35 rooté
E® 2~
Property Value

¥ Binary Info
bss P4 -
13
éFull License [helloworld/Debug/helloworld £

4. Right-Click the helloworld executable and select Copy .
5. Switch back to the RSE view and Right-Click on the root directory and select Paste .
6. You should now have the helloworld executable transferred to your target device.
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source Re 0 /iew Navigate C 0] Run  Win«

¥5 (o v & B ccsEdit | E§Remote System Explorer |
Br. 2 Eo. =, = B [4 helloworld.c 2 = g Sou.® = &
1/# -
& <5 a 5 @
£ 8 S 2 * helloworld.c S
- 3 * -
- 4 * Created on: Sep 22, 2016
» % My Home é :f Author: sitara o std-lo.h.
v % Root ) e main():int
v2/ g#include <stdio.h>
. 9
» b . .
n pgint main () {
> O boot 1 printf("Hello world from TI!\n");
» (] dev 2 return @;
3}
[
o etc 14
¥ (=home
¥ = root
B helloworld
* 2 include
» 2 lib N
b O media 48 Remote System Details 5 &) Tasks 2| & % v = 7
» 9 mnt Root Connections
S ~| Resource Parent profile Remote syste Connections! Hostname  Default User| Description
I H H H H H
Ef Local itara—Latitudg Local Some subsystg LOCALHOST gira (Inherited)
D proper.. %X . Remot.. = O A& myTarget EVM itara-Latitud: Linux | Some subsyst; 192.168.2.35 | root |

E» o ~
Property Value
Canonical Pc /home/rook/hellow
Classificatioé file =

3

éFullLicense File: /home/root/helloworld &1

7. In order to execute the helloworld binary that was just transferred you need to open a terminal to the target device. Or, you could use some other terminal/console (i.e. Teraterm,
minicom, etc.). Since CCS provides one built right in, let's use that one. The following steps will cover opening a new terminal to the target device.

= Click on the "Open Terminal" icon on the toolbar:
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CCS Edit - helloworld/helloworld.c - Code Composer Studio

File Edit View N oject Run Scripts Window Help

i O 1=/ Eb R ST Pe o | B | EccsEedit| B Remote System Explorer % Debug
Terminal (Shift+Ctrl+Alt+T)

[ Project Explorer & =] ¥ = O L] *helloworld.c 22 = 0

» (5 helloworld
(5 mem_util

* C(Created on: Sep 22, 2016
* Author: sitara
%/

#include <stdio.h>
gint main () {

printf("Hello world from TI!\n");
return 0;

& console & = = B8
No consoles to display at this time.

Full License

= Use the below settings to configure the terminal (make sure to use your target's IP Address):

Launch Terminal

Choose terminal: | SSH Terminal =
Settings
Hosts: | 192.168.2.35 =l 4
Host: 192.168.2.35
User: root
Password:

Timeoukt (sec): |0
KeepAlive (sec): | 300

Port: 22

Encoding: | Default (ISO-8859-1) =

& save user [ | Save password

® Cancel OK [

= A terminal window will now be open:
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CCS Edit - helloworld/helloworld.c - Code Composer Studio

File Edit View N Run Scripts Window Help

Ny BB R ST Pe o | B | & ccs edit| 8 Remote System Explorer 5 Debug

[ Project Explorer 5 B % v = 8 [£] *helloworld.c &2 = 3

» 5 helloworld 1/* N
P (25 mem_util i,. elloworld.c
4 * C(reated on: Sep 22, 2016
5 % Author: sitara
6 */
7

g#include <stdio.h>

9

10 int main () {

11 printf("Hello world from TI!\n");
12 return 0;

13}

14

&) console & Terminal 2 B & 0 & RE o = O

El SSHroot@192.168.2.35 (9/27/16 11:42 AM)
root@am335x%-evm: ~#

Connected - Encoding: Default (ISO-8859-1)  Full License
8. To run your helloworld application use the following commands in the terminal window:

chmod +x helloworld
Ihelloworld
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CCS Edit - helloworld/helloworld.c - Code Composer Studio

File Edit View N: ke oject Run Scripts Window Help
Wil CRE - A Al B CIECIR | B | B ccsEdit| 88 Remote System Explorer 3§ Debug
[Fa) Project Explorer 22 = <fg> A | (2 helloworld.c &2 = 0
¥ 2 helloworld %f" Cellowortd

> ¥ Binaries 3 % eltowortd.c

» il Includes 4 * (reated on: Sep 22, 2016

¥ (= Debug * Author: sitara

*/

-~ o un

> 35 helloworld - [arm/le]

» [a) helloworld.o - [arm/le] g#include <stdio.h>

2 helloworld.d 9
= e owlor 10 int main () {
L& makefile 11 printf("Hello world from TI!\n");
[ objects.mk 12 return 0;
[% sources.mk 3 ¥
[% subdir.mk

» g helloworld.c

> =5 mem_util
& console & Terminal 2 B & 05 G &H IE =

El SSH root@192.168.2.35 (9/27/16 11:42 AM) £

root@am335x-evm: ~# -
root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm:~# chmod +x helloworld

root@am335x-evm:~# ./helloworld

Hello world from TI!

root@am335x-evm: ~#

Connected - Encoding: Default (ISO-8859-1)  Full License

= |t is also possible to make a file executable using RSE by right-clicking the file in the RSE view and selecting Properties -> Permissions and enabling the Execute permission.

® Properties for helloworld

|. 4| Permissions oy .
Info
Permissions Permissions
Type Read Write Execute
User =] & @
Group &
Others &
Ownership
User
Group

|Restore Defaults| | apaly |
@ _cancd | ok |

= Click Apply.

https://processors.wiki.ti.com/index.php/Processor_SDK_Linux_Training:_Hands_on_with_the_Linux_SDK 36/51


https://processors.wiki.ti.com/index.php/File:CCS_helloworld_output.png
https://processors.wiki.ti.com/index.php/File:Sitara-linux-training-rse-executable.png

9/25/2020 Processor SDK Linux Training: Hands on with the Linux SDK - Texas Instruments Wiki

Debugging with CCS and GDB

Description

Now that you have learned to use CCS to create a project, build your sources for the ARM, transfer the executable to the target, and run that executable it would be useful to know what to
do if there is something wrong with the executable. In this section you will learn how to configure CCS to debug the helloworld application.

Key Points

= CCS can be configured to automatically build your project files.

= RSE is useful for transferring files between the debug host and the target.

= CCS has a terminal that can be used to run commands on the target, including starting gdbserver.
= You can use break points to stop execution at a particular point.

Lab Steps

1. First, start gdbserver on the target using the terminal in CCS:

The command is gdbserver :10000 helloworld

Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

t ¢ ch Pr Tools Run Window Help
=R ®-& - @ Biw 0 QS g & -

B  ECCsEdit | B Remote System Explorer| % Debug

Bre.. @Eo.. 8 :=Te.. = B |4 helloworld.c &2 = B8 fFoutl. = &

& 17 4 % A8 N
8% 2 * helloworld.c B % "N e

¥ (5 helloworld 3 * -
» ¥ Binaries 4 * C(Created on: Sep 22, 2016 .
bﬁl lud 5 * Author: sitara U stdio.h
i Includes 6 */ e main():int
¥ = Debug 7 . .
b i&helloworld—[arm{le] g#mclude <stdio.h=>
2 helloworld.d gint main () {
[ objects.mk 1 printf("Hello world from TI!\n");
[% sources.mk i} S
[% subdir.mk 14
b [ helloworld.c
> 5 mem_util
8 Remote System Details ¥l Tasks |4 Terminal 2 B 05 G RE 7 = g
El SSH root@192.168.2.35 (9/26/16 5:09 PM) 52
root@am335x-evm: ~# -
root@am335x-evm: ~#
root@am335x-evm: ~#
O properti... 22 & Remote.. = B |root@am335x-evm:~#
N root@am335x-evm: ~#
R ™ ¥ root@am335x-evm:~#
Propert Value root@am335x-evm:~# gdbserver :18080 helloworld
perty Process helloworld created; pid = 27600
Listening on port 18808
Connected - Encoding: Default (1ISO-8859-1) g | : Full License

2. Switch to the C/C++ Project view
3. Right-Click the Debug/helloworld executable and select Debug As -> Debug Configurations...
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source

{03 v ®BrR-RiBiw T O RS v 5 e -

B  @ccskedit | EfRemote System Explorer| 3% Debug

BHre.. @Eo.. 8 =T. = O | |4 heloworld.c & = B8 fFoutl. = &

& 1/* CH SN H
2= 2 * helloworld.c 5% RN e

¥ 5 helloworld 3 ¥ -

T . |sep 22, 2016

’g;g. Blnla:es New sitara o stdio.h

'@]Jl[;mbu es Open e main():inkt

& Debug OpenWith * hhe

* 35 helloworld - [
B helloworld.d Show Build Settings...

[ objects.mk 'Hello world from TI!\n");
[& sources.mk -
[& subdir.mk
* [g helloworld.c Make Targets '
b 25 mem_util Copy
Delete
Move... .
Rename... ails & Tasks & Terminal 2 =2 iz Bk BB s A
Import... 2.35(9/26/16 5:09 PM)
+
e Thettowortd
Refresh !
[ Properti... 22 &, Re Add Bookmark...
'EJ Run As X
G CCMREINN  pebugAs 2+ Debug Configuratio
¥ Info Profile As k
derived [Ffalse | profiling Tools '
editable | true Compare With -
/helloworld/Debug/he  Replace With b @& | | Full License

4. Right-Click C/C++ Remote Application and select New.

= Debug Configurations

Create, and run c ations ﬁ

Ing B % - Configure launch settings from this dialog:

&
o i i [ - Press the 'Duplicate’ button to copy the selected configuration.
C++ Remote Application

& Code Composer Studio - Device DPress the 'Delete’ button to remove the selected configuration.
# Launch Group Press the 'Filter' button to configure filtering options.

Configure launch perspective settings from the 'Perspectives’ preference page.

[ - Press the '"New’ button to create a configuration of the selected type.

Edit or view an existing configuration by selecting it.

Filter matched 3 of 3items

@ Close Debug

5. By default you will have a helloworld configuration created. Change the Name to helloworld Debug.
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Debug Configurations

Create, manage, and run configurations

@ Remote executable path is not specified.

0B X B 3~ Name: [helloworld Debug| l
| & | Main | 4= Arguments| %5 Debugger| % Source| & Common
v [&] ¢/C++ Remote Application C/C++ Application:
[c] helloworld Debug |Debug_.l’helloworld
¥¥ Code Composer Studio - Devi . .
P | Wwariables... ||SearchProject...|| Browse.. |
# Launch Group
Project:
|.helloworld [| Browse.. |
Build (if required) before launching
Build configuration: Debug
[& select configuration using 'C/C++ Application’
() Enable auto build () Disable auto build
@® Useworkspace settings Configure Workspace Settings...
Connection: | Local S| New.. | | Properties...
Remote Absolute File Path for C/C++ Application:
| [| Browse.. |5
' Using GDB (DSF) Auti ticR te Deb ing L. her - Seleck oth Appl R L
sin utomatic Remote Debugging Launcher - Seleck other... ever
Filter matched 4 of 4 items - s BE & /
® | Close Debug

6. On the Main tab, add the Remote Absolute File Path to point to /lhome/root/helloworld. If the Connection is selected as Local, change it to My Target EVM

Debug Configurations

Create, manage, and run configurations

@ Remote executable pathis not specified.

OB %X B3~

| &)
v [t] C/C++ Remote Application
[c] helloworld Debug

| Browse...
¥+ Code Composer Studio - De' c/c++ Application:
¥ Launch Group

|. Debug/helloworld

Name: [ helloworld Debug|

Main| ®- Arguments| % Debugger | %~ Source| [ common
Project:

|. helloworld

| Variables... ||SearchProject... |

| Browse...
Build (if required) before launching

Build configuration: | Select Automatically

(") Enable auto build

() Disable auto build
@® Useworkspace settings

Configure Workspace Settings...

Connection: | My Target EVM

= | New... Edit...

| | Properties... |

Damnaka Ahealuka Eila Dath Fac cfcas Annlicakian:

Filter maktched 4 of 4 items

@

Using GDB (DSF) Automatic Remote Debugging Launcher - Select other... Revert

| Close
7. Switch to the Debugger tab and modify the following settings:

GDB debugger: Ihome/sitaralti-processor-sdk-linux-<machine>-<version>/linux-devkit/sysroots/<Arago Linux>/usr/bin/arm-linux-gnueabihf-gdb
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GDB command file: ti-processor-sdk-linux-<machine>-<version>/.gdbinit

NOTE

If you use the file browser, you will need to Right-Click and select Show hidden files to find the .gdbinit file.

Debug Configurations
Create, manage, and run configurations

[0 B % | name: |helloworld Debug

| Main | &= Arguments | % Debugger | %’ Source| [0 Common
¥ [€] ¢/C++H
[c] hello

¥¥ Code C

[ Stop onstartup at: |main |

Debugger Options
# Launch Main | Shared Libraries | Gdbserver Settings

GDB debugger:

\'/homefsitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04jlinux—devkit/sysroots/x56_64—arago-linux/usr/bin/arm—linux—gnueabihf—gdb| | Browse...
GDB command File: [,fhome,fsitara,fti—processor—sdk—linux—am335x—evm—03.00.00.04j.gdbinid

l | Browse...
(warning: Some commands in this file may interfere with the startup operation of the debugger, for example "run".)
"] Non-stop mode (Note: Requires non-stop GDB)

"1 Enable Reverse Debugging at startup (Note: Requires Reverse GDB)
"] Force thread list update on suspend

"] Automatically debug Forked processes (Note: Requires Multi Process GDE)
Tracepoint mode: | Normal =

) Using GDB (DSF) Automatic Remote Debugging Launcher - Select other...
Filter match 9 =) 9g'n9 ——

| Revert ||  Apply

| Close | Debug

8. Now click on "Select Other..." next to Using GDB (DSF).
Create, manage, and run configurations

OB Name: | helloworld Debug

| Main| - Arguments [ % Debugger | % Source| T common
v[Elc/c++1 | [ Stop onstartup at: |main |
=] hellor

Debugger Options
] hellor LT

& coded Main | Shared Libraries | Gdbserver Settings

El cps Hh GDB debugger: | /homeysitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devkit/sysroots/x86_64-arago-linux/usr/binfarm-linux-gnueabihf-gdb| | Browse.. |
Launc
GDB command file: | /home/sitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/.gdbinit || Browse.. |
(Warning: Some commands in this file may interfere with the startup operation of the debugger, for example "run".)
"] Non-stop mode (Noke: Requires non-stop GDB)

|| Enable Reverse Debugging at startup (Note: Requires Reverse GDB)

| Force thread list update on suspend

|| Automatically debug forked processes (Note: Requires Multi Process GDB)
Tracepoint mode: | Normal

Filter match

Using GDB (DSF) Automatic Remote Debugging Launcher - Select oth|er... Revert Apply

1 Close | Debug

9. Select the "manual configuration"
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Select Preferred Launcher

This dialog allows you to specify which launcher to use when

multiple launchers are available for a configuration and launch
mode.

' . . . Change Workspace
[¥ Use configuration specific settin Sethings...
Launchers:

Legacy Remote Create Process Launcher

GDB (DSF) Automatic Remote Debugging Launcher
GDB (DSF) Manual Remote Debugging Launcher

Description

Debug a new application that was manually started ona

om—

@ Cancel | OK N

10. On the "connection" tab, set the server IP address:

Debug Configurations

Create, manage, and run configurations

Processor SDK Linux Training: Hands on with the Linux SDK - Texas Instruments Wiki

5

x

[

—+l,
v
S

Name: | helloworld

¥ [t] C/C++ Remote Application
[c] helloworld
%% Code Composer Studio - Der
[€] GDB Hardware Debugging
¥ Launch Group

[& Stop onstarkup at: |.main

Debugger Options

- |

Type: |TCP =

|. & % Debugger| i Source| T common|

Main | Shared Libraries | Connection

Host name or IP address: [ 192.168.2.1|

Port number:

110000

Filter makched 5 of 5items

Using GDB (DSF) Manual Remote Debugging Launcher - Select other...

Revert

| Apply |

@

11. Click Apply.

Close

~ Dbebug

12. Click Debug to compile the project and start the debug. You system should be halted at the first line of the main function. You can now use the controls on the top of the window to
control the debug session.
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Debug - helloworld/helloworld.c - Code Composer Studio

File Edit Source tor View Na e c oject Tools Run Window Help
ﬁ v = i= 7;3;: v QO v q v - 4 v L= =T
B  Eccsedit B8 Remote System Explorer | 4% Debug|
15 Debug 2 i+ ¥ = B8 ®-variables 2 e Breakpoints :ili Registers m\ Modules = 0
¥ [c] helloworld Debug [C/C++ Remote Application] % o~
¥ i helloworld [2210] [cores: 0] S— Type T
¥ of® Thread #1 2210 [core: 0] (Suspended : Breakpoint)
= main() at helloworld.c:11 0x103d4
vl /home/sitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devki
[€] helloworld.c 2 = B = outline =¥ Disassembly 8 = B8
7 -
g#include <stdio.h=
9 4
10int main () {
11 printf("Hello world from TI!\n"); » 000103d4: | movw re, #1e¢-
12 return 0; 000103d8: movt re, #1
13} 000103dc: blx 0x102ce
14 12 return 8; -
*
B console 52 | ¥ Tasks (2] Problems @ Executables @ Terminal [ Memory =g Progress = 0
S B &8 B0

helloworld Debug [c/C++ Remote Application] /home/sitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devkit/sysroots/x86_64-arago-linux/usr/bin/a

helloworld Debug [C/C++ Remote Application] /home/sitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devkit/sysroots/x86_64-arago-linux/usr/bin,

helloworld Debug [C/C++ Remote Application] /home/sitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devkit/sysroots/x86_64-arago-linux/usr/bin,
For help, type "help".

Type "apropos word" to search for commands related to "word".

0xb6fd7ae® in start () from /home/sitara/ti-processor-sdk-linux-am335x-evm-83.00.00.04/targetNFS/1ib/1d-1inux-armhf.s0.3

warning: Could not load shared library symbols for linux-vdso.so.l.

Do you need "set solib-search-path" or "set sysroot"?

Temporary breakpoint 1, main () at ../helloworld.c:11

Full License

13. Click on the Step Over button. You should see the active line move to the return 0 line and the Hello World message should be printed in the console output.
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Debug - helloworld/helloworld.c - Code Composer Studio

¥ of® Thread #1 27600 [core: 0] (Suspended : Breakpoint)
= main() at helloworld.c:11 0x103d4

T o TRy [ R ———— Al imiir aam 33 maime A7 AR AR AA e A

[ helloworld.c &2

-
!

g#include <stdio.h>

9

10int main () {

11 printf("Hello world from TI!\n");
12 return ©;

& console & Tasks (%l Problems (3 Executables | /& Terminal 82 | § Memory =g Progress

El SSHroot@192.168.2.35 (9/26/16 5:09 PM) 52
root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm:~# gdbserver :10008 helloworld
Process helloworld created; pid = 27680
Listening on port 10800

Remote debugging from host 192.168.2.1

Connected - Encoding: Default (ISO-8859-1) (2n]

14. Click the Resume button to finish execution and exit the program.
15. Use the terminal to restart gdbserver on the target (it exited when the program finished running):

https://processors.wiki.ti.com/index.php/Processor_SDK_Linux_Training:_Hands_on_with_the_Linux_SDK

File Edit Source Re fliew . e Search Project Nindow
I o i = v 0 v Q - fe=T
step Over (F6) B  E@ccsedic B Remote System Explorer | 4% Debug|
Debu I *)=Variables 'e Breakpoints il Registers @\ Modules
bug = i+ ¥ = 0 iables & @ kpoi it Regi dul = 0
¥ [c] helloworld Debug (1) [C/C++ Remote Application] % e
v i helloworld [27600] [cores: 0] e Type e

= B g= outline ¥ Disassembly 22 = B

| s

&
L)

-

% 008103d4: movw re, #10g -
880183d8: movt re, #1
880183dc: blx 0x102cO
12 return @; -

! Full License
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Debug - helloworld/helloworld.c - Code Composer Studio

File Edit
‘MY - B AR LERRCIR
B  E@ccsedic B Remote System Explorer | 4% Debug|
15 Debug 2 i= ¥ = 0 ®-Variables ¥ ©e Breakpoints iili Registers =) Modules = 0
¥ [c] helloworld Debug [C/C++ Remote Application] % e
v i helloworld [27894] [cores: 0] e Type e

¥ of® Thread #1 27894 [core: 0] (Suspended : Breakpoint)
= main() at helloworld.c:11 0x103d4

T o TRy [ R ———— Al imiir aam 33 maime A7 AR AR AA e A

[g helloworld.c 53 = B g% Outline ¥ Disassembly 8 = B

g#include <stdio.h= &

9 el

10int main () { -

11 printf("Hello world from TI!\n");

12 printf("Another line to print\n"); » 000103d4: | movw  r@, #10%f-

13 return 0; 600103d8: movt  r@, #1

14} 000163dc:  blx 0x102¢0
212 printf("Ar/.

| s

& console & Tasks (%l Problems (3 Executables | /& Terminal 82 | § Memory =g Progress B i 05 5 BB = = O

El SSHroot@192.168.2.35 (9/26/16 5:09 PM) 2
root@am335x-evm:~# gdbserver :10000 helloworld
Process helloworld created; pid = 27680
Listening on port 10600

Remote debugging from host 192.168.2.1

Hello world from TI!

Child exited with status @

GDBserver exiting

root@am335x-evm:~# gdbserver :18000 helloworld
Process helloworld created; pid = 27894
Listening on port 18800

Remote debugging from host 192.168.2.1

Connected - Encoding: Default (ISO-8859-1) & ! Full License

16. Now select Remote System Explorer in the upper-right corner of the window to leave the debugger view.
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Debug - helloworld/helloworld.c - Code Composer Studio

File Edit C Nindow
Huil R RSOy R I® P M Gy
I B | @ccskdit | B8 Remote Systwn Explorer || 35 Debug|
15 Debug 2 i= ¥ = 0 ®-Variables ¥ ©e Breakpoints iili Registers =) Modules = 0
¥ [c] helloworld Debug (1) [C/C++ Remote Application] % e
v i helloworld [27600] [cores: 0] e Type e

¥ of? Thread #1 27600 [core: 0] (Suspended : Step)
= main() at helloworld.c:12 0x103e0

T o TRy [ R ———— Al imiir aam 33 maime A7 AR AR AA e A

[ helloworld.c &2

-
!

g#include <stdio.h>

9

10 int main () {

11 printf("Hello world from TI!\n");
12] return 0;

& console & Tasks (8] Problems 3 Executables (@ Terminal 2 [ Memory =g Progress

El SSHroot@192.168.2.35 (9/26/16 5:09 PM) 52
root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm: ~#

root@am335x-evm:~# gdbserver :18000 helloworld
Process helloworld created; pid = 276080
Listening on port 18800

Remote debugging from host 192.168.2.1
Hello world from TI!

Writable smart Insert 12:1 £

17. Edit the helloworld.c file like the image shown below to add another printf line.

https://processors.wiki.ti.com/index.php/Processor_SDK_Linux_Training:_Hands_on_with_the_Linux_SDK

o= Outline 2 Disassembly 32 = B8

| s

&
el

-

8080183d8: movt re, #1 |-
880183dc: blx 0x102cO
12 return 0;

> 000183e0: movs r3, #0 .

iz Bk BB == 0

! Full License
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source Re View N: = C oject Tools Run Window Help

v & vt & ow

B & ccsEdit | B Remote System Explorer| % Debug

Bre.. 2 Ho.. =T = g [ *helloworld.c &2 = 3 g=outli.. 22 = 0O
5 = 1/* a W g
£ @ S 2 * helloworld.c B RN e
=4 3 * -
4 * (reated on: Sep 22, 2016
¥ Ef Local 5 % Author: sitara 4 stdio.h
> *% Local Files ? */ e main():int
T Local shells g#include <stdio.h>
v & My Target EVM
v %, SFtp Files 10 int main () {
‘E'i, P printf({"Hello world from TI!\n");
¥ 5 MyHome printf(“Another line to print\n");|
¥ % Root return 0;
-y
» 3 bin
* [0 boot
kO dev
» O etc
¥ =home .
v & root 8 Remote System Details 2 2| Tasks &= & ¢ ¥ = 8
=] helloworld Root Connections
» 3 include Resource Parent profile Remote systen Connectionsta Hostname Default User IC Description
: “ Ef Local sitara—Latitude§ Local some subsyste§ LOCALHOST sitara§
D eroperti.. 82 &, Remote.. = O & MyTargetEVM  sitara-Latitude; Linux | Some subsyste; 192.168.2.35 root |
IEI :=":> U ¥
Property Value
Canonical Pal /home/root/hellowo
Classificatior executable
Writable Smart Insert  12:43 ' Full License

18. Right click on the grey column to the left of the new line and select Toggle Breakpoint.
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio

File Edit Source

Are.. @o.. 8 =T

=
¥ 5 helloworld
> #P Binaries
> &l Includes
¥ = Debug
* 35 helloworld - [arm/le]
2 helloworld.d
[% objects.mk
[% sources.mk
[& subdir.mk
* [ helloworld.c
b 25 mem_util

[ properti... 22 (3 Remote...

IEI _'="I>

T

Property Value

iy

(£ *helloworld.c 2

1/%

2 * helloworld.c

3 =

4 * (reated on: Sep 22, 2016
* Author: sitara
"_,I'r

#include <stdio.h>

int main () {
printf("Hello world from TI!\n");

nrintfitAnnthar lina ta nrintint) .
'

Ti shife+Ctrl+B

H- @D 00~ oo

oggle Breakpoint

e = = = = = =

writak

Add Breakpoint... Ctrl ouble Click

Add Dynamic Printf...

Breakpoint Types ' B

Build Selected File(s)
Clean Selected File(s) | .

Add SystemTap Probe
Delete Added Line

Add Bookmark... rid
Add Task...

+ Show Quick Diff
v Show Line Numbers

Shift+Ctrl+Q

Folding ¥

Preferences...

19. Click the arrow next to the bug icon in the top toolbar and select the 1 helloworld Debug configuration.
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R R R

=

= 0

5 G BE

5= outli... 2

=

B  @ccskedit | EfRemote System Explorer| 3% Debug

]

2% " e !

-

U stdio.h
e main():int

 Full License
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Remote System Explorer - helloworld/helloworld.c - Code Composer Studio
File Edit Se e Re r v
S B R =

il 5oy oo

4 hallvoncld robie.. R
1 helloworld DEb“gk || B  @ccsedit | B8 Remote System Explorer| % Debug
Debug As ' E
HAre.. Fg.. 8 5Te.. = B | [g *helloworld.c 32 Debug Configurations... = 8 ZFoutli. = O
P — 1/7% ' Organize Favorites... I a 5 H
== 2 * helloworld.c = R e
¥ 5 helloworld 3 * -
» 4 Binari 4 * (reated on: Sep 22, 2016
W Binaries 5 % Author: sitara o stdio.h
> &l Includes 6 */ e main():int
¥ = Debug 7
> 35 helloworld - [arm/le] Finclude <stdio. fo-
2 helloworld.d oint main () {
[% objects.mk 1 printf("Hello world from TI!\n");
2 printf("Another line to print\n");
[% sources.mk 3 e o)
[% subdir.mk 4}
» [ helloworld.c 5
b 25 mem_util
48 Remote System Details ¥ Tasks @ Terminal 5 = 5 G BE o = O

El SSH root@192.168.2.35 (9/26/16 5:09 PM) 52
root@am335x-evm: ~# =
root@am335x-evm: ~#
root@am335x-evm: ~#
[ Properti... 28 &, Remote.. = B |root@am335x-evm:~#
N root@am335x-evm: ~#
|E| 4 s root@am335x-evm:~# gdbserver :10000 helloworld
Property Value Process helloworld created; pid = 27600
Listening on port 10806
Remote debugging from host 192.168.2.1
Hello world from TI!

Writable SmartInsert  12:43 @ | ! Full License

20. When prompted to save your changed to helloworld.c select OK.

save and Launch

Select resources to save:

helloworld.c

Select All Deselect All

[ Always save resources before launching

® Cancel [ OK N J

21. You will see the sources get compiled and the debug view will open automatically. Once again the current location will be the first line in the main function, but this time there will be
a breakpoint shown in the sources as well. Don't forget to copy the executable to the target using RSE. Look back in the lab for a reminder, if needed.
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Debug - helloworld/helloworld.c - Code Composer Studio

File Edit Source Re liew . e Search Pr
{03 v & v LCIRCR
B  E@ccsedic B Remote System Explorer | 4% Debug|
15 Debug 2 i= ¥ = 0 ®-Variables ¥ ©e Breakpoints iili Registers =) Modules = 0
¥ [c] helloworld Debug [C/C++ Remote Application] + T
v i helloworld [27894] [cores: 0] e — VRt
¥ of® Thread #1 27894 [core: 0] (Suspended : Breakpoint)
= main() at helloworld.c:11 0x103d4
L L - T Ale limiiir mmm 3 WIC e maimem A AN A AA e .l.;-
[g helloworld.c 53 = B g% Outline ¥ Disassembly 8 = B
g#mclude <stdio.h> - & 'E
10int main () { -
11 printf("Hello world from TI!\n");
12 printf("Another line to print\n"); » 000103d4: | movw re, #10¢-
13 return 0; 000103d8:  movt  re, #1
12} @00163dc:  blx  ©x182c@
15 12 printf("Ar/.
*
& console %2 | Tasks [#ll Problems (3 Executables @ Terminal [J Memory =g Progress B BEE i && =E~Oy = O

helloworld Debug [C/C++ Remote Application] /home/sitara/ti-processor-sdk-linux-am335x-evm-03.00.00.04/linux-devkit/sysroots/x86_64-arago-linux/usr/bin/ar
<http://bugs.linaro.org>.

Find the GDB manual and other documentation resources online at:

<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".

Type "apropos word" to search for commands related to "word".

0xb6fd7a0@ in start () from /home/sitara/ti-processor-sdk-linux-am335x-evm-83.00.00.04/targetNFS/1ib/1d-1inux-armhf.s0.3
warning: Could not load shared library symbols for linux-vdso.so.l.

Do you need "set solib-search-path" or "set sysroot"?

Temporary breakpoint 2, main () at ../helloworld.c:11
11 printf("Hello world from TI!\n");

€

! Full License

22. Click the Run icon and notice that the program automatically stops at the breakpoint. The console output should say Hello World from Sitara!
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Debug - helloworld/helloworld.c - Code Composer Studio

File Edit

B Oy QS v B ooy

= & ccsEedit T Remote System Explorer | %5 Debug|

Debug & i ¥ = B8 ®=Vvariables 2 9 Breakpoints iiii Registers @\ Modules = 0

g P g

¥ [c] helloworld Debug [C/C++ Remote Application] % o v
v i helloworld [27894] [cores: 0] e Type o

¥ of® Thread #1 27894 [core: 0] (Suspended : Breakpoint)
= main() at helloworld.c:12 0x103e0

T o TRy [ R ———— Al imiir aam 33 maime A7 AR AR AA e A

[g helloworld.c 53 = B g% Outline ¥ Disassembly 8 = B

g#include <stdio.h=

9

gint main () { -

1 printf({"Hello world from TI!\n");

2 printf("Another line to print\n"}; 000103d8: movt re, #1 |-
0001083dc: blx 0x102ch

3 return 0; ¢
wal2 printf("Ar

4}
15 2 000103e0: movs r3, #0 .

& console & Tasks (%l Problems (3 Executables | /& Terminal 82 | § Memory =g Progress B it I & BE ] ]

El SSHroot@192.168.2.35 (9/26/16 5:09 PM) 2
Process helloworld created; pid = 27600
Listening on port 18800

Remote debugging from host 192.168.2.1
Hello world from TI!

Child exited with status @

GDBserver exiting

root@am335x-evm:~# gdbserver :10008 helloworld
Process helloworld created; pid = 27894
Listening on port 10800

Remote debugging from host 192.168.2.1

Hello world from TI!

Connected - Encoding: Default (ISO-8859-1) & ! Full License

23. Click the Step Over icon and notice that the second printf line which was just added is now executed, so the program on the target file system was updated with your changes.

Debug - helloworld/helloworld.c - Code Composer Studio
File Edit Source Rel or View N e Search Project Tools Run Wi

i B/ HmiBEw HE SR IR SRR R

5 o v | o B ccs edit  E§ Remote System Explorer | 4% Debug)

4# Debug % i ¥ = 0O ®-Variables 32 9 Breakpoints iili Registers m\ Modules = g

v [€] <terminated>helloworld Debug [C/C++ Remote Application] % [t -
wl <terminated, exit value: 0>fhome/sitara/ti-processor-sdk-linux-am335x-g'

-

Name Type Value

[€ helloworld.c 32 [€]_ libc_start_main() at libc-start.c:323 0xb6ef3776 = B g outline =¥ Disassembly 53 = O

g#include <stdio.h> =
9

[

int main () { -
printf("Hello world from TI!\n");
printf("Another line to print\n");
return ©;

No debug context

15

B console ] Tasks [ Problems {3 Executables | 9 Terminal 32 | 0 Memory =g Progress B & g G &E O =t g
El SSH root@192.168.2.35 (9/26/16 5:09 PM) 33

Child exited with status @

GDBserver exiting

root@am335x-evm:~# gdbserver :10000 helloworld
Process helloworld created; pid = 28275
Listening on port 16000

Remote debugging from host 192.168.2.1

Hello world from TI!

Another line to print

Child exited with status @
GDBserver exiting
root@am335x-evm: ~#

Connected - Encoding: Default (ISO-8859-1) (] d | Full License

24. You can now stop the debugger by pressing the Stop button.
25. To restart the debugger click the Bug icon on the top toolbar to relaunch the application for debug.
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