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Embedded Linux Application Development for Cosmic-AM335x

In this Manual we are going to describe how to use this Cosmic Board for application
development. Our first chapter is dealing with the installation of eclipse and how a user
can develop his own application which would run on cosmic board easilly with the help of
eclipse. In our second chapter we will describe how to write an application using console
terminal. After going through this manual you will have an idea how to use eclipse and
console terminal for application development.

1. Application development using Eclipse IDE

With the help of example projects, we will teach you how to work with eclipse. First we
take a look on the C programming language. At the end of this chapter we explain how to
debug your written programs when running on the target.

1.1. Eclipse IDE Installation

First of all get the latest eclipse i.e, Eclipse IDE for C/C++ Developers and
install it.

Eclipse IDE for C/C++ Developers
http://www.eclipse.org/downloads/packages/eclipse-ide-cc-developers/junosrl
Eclipse IDE for C/C++ Developers for Windows 32-bit

http://www.eclipse.org/downloads/download.php?
file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-
win32.zip

Note: Eclipse required java also so we need to install the java.

http://www.oracle.com/technetwork/java/javase/downloads/jre7-downloads-
1880261.html

Eclipse IDE for C/C++ Developers for Windows 64-bit

http://www.eclipse.org/downloads/download.php?
file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-win32-
x86_64.zip

Eclipse IDE for C/C++ Developers for Linux 32-bit
http://www.eclipse.org/downloads/download.php?
file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-linux-
gtk.tar.gz

Note: Eclipse required java also so we need to install the java using this

command.

# sudo apt-get install openjdk-7-jdk openjdk-7-jre

Eclipse IDE for C/C++ Developers for Linux 64-bit

http://www.eclipse.org/downloads/download.php?
file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-linux-
atk-x86_64.tar.gz
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Eclipse IDE for C/C++ Developers for Mac OS X(Cocoa 32)

http://www.eclipse.org/downloads/download.php?
file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-
Macosx-cocoa.tar.gz

Eclipse IDE for C/C++ Developers for Mac OS X(Cocoa 64)

http://www.eclipse.org/downloads/download.php?
file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-
Macosx-cocoa-x86_64.tar.gz

1.2. Eclipse IDE Configuration for Cosmic-AM335x

1.2.1. Host Setup

Toolchain: For Compiling the Application we need the toolchain which you can
easily download from the below link.

For Linux:

ftp://ftp.phytec.de/pub/Products/India/Cosmic-
AM335x/Linux/PD13.0.0/tools/toolchain/arm-cortexa8-linux-gnueabi.tar.bz2

Untar the toolchain first the prefix of the toolchain is arm-cortexa8-linux-
gnhueabi-

For Window:

http://sourcery.mentor.com/public/gnu_toolchain/arm-none-linux-gnueabi/arm-
2012.09-64-arm-none-linux-gnueabi.exe

Install the toolchain

The prefix of the toolchain is arm-none-linux-gnueabi-_and default path is_
C:\Program Files\CodeSourcery\Sourcery CodeBench_Lite for ARM_GNU_Linux\bin

1.2.2. Target Setup

Connect the power adaptor, serial cable, ethernet cable to the Cosmic board &
Boot the Cosmic board.

1.2.1.1. Set the ip for the Cosmic board.
To see all the interfaces present on the Cosmic board

# ifconfig -a

Configure ethO.
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# ifconfig eth0 192.168.1.11 up

where ethO is the LAN interface.
Check whether ethO0 is configured or not

# ifconfig -a

Set the gateway

# route add default gw 192.168.1.1
To see the change in the gateway.

# route

1.3. Creating a New Project

In this section you will learn how to create a new project with Eclipse and how
to configure the project for use with the GNU C/C++ cross development
toolchain. Click the Eclipse icon to start the application. You can find this icon
where you have extracted the Eclipse IDE for C/C++ Developers .

1.3.1. How to open eclipse

Select a workspace

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

Workspace: |/homejubuntu/workspace Browse...

Use this as the default and do not ask again

[} | Cancel | B oK

Confirm the workspace directory with OK
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1.3.2. Welcome to Eclipse

Close the "Welcome to Eclipse" screen by clicking on the "Go to the
workbench" button

c/C++ - Eclipse
File Edit Source Refactor Navigate Search Run Project Window Help

B fy «) ThuFeb2112:54:46PM 8 ashu It

= | @ welcome 52

& || Welcome to the Eclipse IDE for C/C++ Developers

ch 1S A
@ E *® <&

Overview Tutorials Samples What's New

,:h{‘/

Workbench

Get an overview of the features

1.3.3. Open a new project

c/c++-Eclipse

B ty @) ThuFeb21 1:03:21PM % ashu {i

File Edit Source Refactor Navigate Search Run Project Window Help

- CRACR NSRS A R B SRR - N Q BB/
[ Project Explorer $2 B & = m = B Eouwln = g

Anoutlineis not available.

[Zl Problems 52

Oitems
Description Resource Path Location Type

Select File » New » Project from the menu bar
A new dialog will open.
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1.3.4. Select C Project

Untitled window

B 1y 4) ThuFeb21 1:06:45PM % ashu 2t

File Edit 0 C
L BRI EE T R T SRR S =R s Q B | |@c/c
[5 Project Explorer 52 B & =g = B  Eoutli = & ] Tas =0

- Anoutline is not available.
New Project
Select a wizard —d

Create a new C project [

Wizards:

> & General
¥ & C/C++
C++ Project
Makefile Project with Existing Code
> E&ovs
¥ & RPM
* (& Tracing

@ Back Nﬂ:{ | Cancel Finish

[£. Problems 3~ e Ep i
Oitems

Description Resource Path Location Type

Select C Project and click Next

1.3.5. Select the Cross GCC

) Help
. . e e C Project

C Project 3

& Project Explorer 0 B & v =g Create C project of selected type

Project name: | myHelloworld

Use default location

Project type:
> (= GNU Autetools
¥ & Executable
@ Empty Project
® Hello world ANSI C Project
> = Shared Library
» (= Static Library
P> = Makefile project

Toolchains:

Cross GCC

Linux GCC

Show project types and toolchains only if they are supported on the platform

| @ <Back

Next> [y Cancel | Finish

[£ problems TS
Oitems
Description

Enter the project name myHelloWorld and Toolchain as Cross

Next

Resource Path Location

Type

5 outli % 1T = g

An outlineis not available.

GCC then click
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1.3.6. Select Debug Facilities

Untitled window A& BB 1y 4) TueFeb2 :07PM X ashu 3%

File Edit Source Refactor Navigate Search Run Project Window Help
o C Project ] e
v B rEr @i - Q | B (B
Select Configurations <>
P . & v = . ;- 3 | = g o R =
[& Project Explorer & B 5 o Select platforms and configurations you wish to deploy on o= Outli % o
-
Projecttype:  Executable Anoutline is not available.
Toolchains: Cross GCC
Configurations:
L
® Debug | Selectall |
& & Release =
Deselectall
| 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 toelbar or on property pages.
@ | <Back | Neg> || Cancel |
[£{ Problems: e crore o v R =
Oitems
Description Resource Path Location Type
- -
1.3.7 Toolchain Prefix & Path
Untitled window & B Ty 4) TueFeb2 :50PM R ashu 3%

File Edit Source Refactor Navigate Search Run Project Window Help

C Project  pm—
: m [Ecjc

L G-I ANC IR IR B Q
Cross GCC Command <>
B Proi & = = B Dz outl =
[t Project Explorer &2 B % ¥ = Configure the Cross GCC path and prefix [ 5% Outli 22 =
Cross compiler prefix: | arm-cortexa8-linux-gnueabi- Anoutline is not available.
Cross compiler path: | /home/ashu/work/am335x/src/arm-cortexas-linux-g| | Browse...
@ | <Back | Next> || cancel || Fifgh
[2! Problems s v = o YR H
oitems
Description Resource Path Location Type

Select the Cross Compiler Prefix as arm-cortexa8-linux-gnueabi-
and Cross Compiler Path as <path of toolchain bin>

Note: For windows you have to select the arm-none-linux-gnueabi- and the
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appropriate path of the toolchain.

1.3.8. Open new C source file

Untitled window

& B 13 4) TueFeb2612:57:04PM % ashu #if

File Edit Source Refactor Navigate Search Run Project Window Help

L R Brer @it 0r@rQr S D Q B (B
[ Project Explorer 52 B & = om = B Eoutl ® =g
e
¥ @ Includes An outline is not available.
» (= /home/ashu/work/am335x/src/arm-cortexas-lin -~ oW Eoucee Rile
® (= /home/ashu/work/am335x/src/arm-cortexas-lin "
» (2 /home/ashu/work/am335x/src/arm-cortexas-lin Source File
» (= /home/ashu/work/am335x/sre/arm-cortexas-lin Create a new source file. 2
source folder: |myHelloworld | Browse.. |
Source file: myHelloworld.d l
Template: | Default C source template 2 || Configure... |
@ | Cancel | Finif§
[2( Problems 53 v =g
Oitems
Description Resource Path Location Type

=5 myHelloworld

You will see the C/C++ IDE with the myHelloWorld project.
Right-click on HelloWorld project
Select File » New » Source file from the menu bar

In Source file write myHelloWorld.c and click on finish.
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1.3.9. Write simple Hello Application

C/C++ - myHelloWorld/myHelloWorld.c - Eclipse

File Edit Source R

SRR

L

[ Project Explorer &2 B % ==
¥ = myHelloworld
¥ &l Includes
» (2 /home/ashujwork/am335x/src/arm-cortexas-lin
» (2 /home/ashujwork/am335x/src/arm-cortexas-lin
» (£ fhome/ashujwork/am335x/src/arm-cortexas-lin
» (£ fhome/ashujwork/am335x/src/arm-cortexas-lin

AL}

[CIR AR AR A A

wims s B @

SR TR R

[2 myHelloworld.c 23

® * myHelloworld.c[]
#includes<stdio.h>
int main()

4

printf("Hello World\n");
return o;|

Bt

[2 Problems 3 2 : B
Oitems
Description

Resource Path Location Type

Wwritable Smart Insert

Write a simple Hello Application in C.

11:10

A ™ 1y 1) TueFeb26 1:00:15PM £ ashu ¥

Q i om
= 0O | Soutl B = g
BERY e % ¥
u stdio.h
e main() :int

To compile your project for the Cosmic-AM335x instead, you will have to use
the GNU C/C++ cross compiler.

1.3.10. Modify Post build steps

Untitled window
File Edit

Source Refactor Navigate Search R m

Properties for myHelloworld

B8 1y 4) ThuFeb21 1:43:23PM R ashu 3%

L I & v & @ | settings & o - B [ Boos
[y Project Explorer 52 B S ¥ =|» Resource = = g
= Builders Configuration: | Debug [Active ] < | | Manage Configurations... | Baw e % 7
> @il Includes | ¥ e/&sBuild i S
» [@ Helloworld.c Build variables : : = = = i-m.h
Discovery Options ®Tool Settings | #Build Steps | T Build Artifact | & Binary Parsers | @ Error Parsers in() : ink

Environment Pre-build steps

b C/C++General
Project References
Run/Debug Settings

> Task Repository
WikiText

@

= myHelloworld

Logging Command:
Settings
Tool Chain Editer

Description:

Post-build steps
Command:

scp ./myHelloworld root@192.168.1.11:/home;/. ;ssh root@192.168.1.11 ./ myHelloworld|

Description:

| Restore Defaults | | Apﬂg |
I oK

Cancel

Right-click the myHelloWorld project and chose Properties
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The Properties dialog appears.
Select C/C++ Build » Setting » Select the Build Steps tab
Enter the following command in the Post-build steps Command input field:

scp ./myHelloWorld root@192.168.1.11:/home/.
ySshroot@192.168.1.11 ./myHelloWorld

Note: If you are using windows so you have to use Winscp or directly copy the
binary into target board using pen drive or sd card.

You can download the winscp from the below link:

http://download.winscp.net/download/files/201302271159a5e0d9e193373cacc
9998a2df283el19a/winscp514setup.exe

Click Apply

Click OK

Select Project » Build project from the menu bar

The project will be built.

Select the Console tab.

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

Note: If you are using Window machine then you need the make utils using
the below link.

ftp://ftp.equation.com/make/32/make.exe
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1.3.11. Finally Build the project

c/C++ - myHelloworld/myHelloworld.c - Eclipse & B 1y 4) TueFeb26 1:09:06PM % ashu i
File Edit Source Refactor Navigate Search Run Project Window Help
Tr - SR HrieEv@e 0B @ i S O v Q B | Eoc
& Project Explorer £ B % ¥ =8 [€] myHelloworld.c % = 8 B2 outli = 8
- * myHelloWorld.c[] 3 % xS -
e #include<stdio.h> B R e %
> ¥ Binaries ~ “int main() o stdio.h
¥ &l Includes { e main() :int

printf("Hello World\n");
return 0;
}

» (£ fhome/ashujwork/am335x/src/arm-cortexas-lin
» (2 /home/ashujwork/am335x/src/arm-cortexas-lin
» (2 /home/ashujwork/am335x/src/arm-cortexas-lin
» (£ fhome/ashujwork/am335x/src/arm-cortexas-lin

» = Debug

* [& myHelloworld.c

DT Build Console [myHelloworld]

13:03:53 **** Build of configuration Debug for project myHelloWorld ****

make all

Building file: ../myHelloWorld.c

Invoking: Cross GCC Compiler

arm-cortexa8-linux-gnueabi-gcc -0f -g3 -Wall -c -fmessage-length=0 -MMD -MP -MF"myHelloWorld.d" -MT"myHelloWorld.d" -o "myHelloWorld.o" "../
myHelloWorld.c"

Finished building: ../myHelloWorld.c

Building target: myHelloWorld
Invoking: Cross GCC Linker

arm-cortexa8-linux-gnueabi-gec  -o "myHelloWorld" ./myHelloWorld.o

Finished building target: myHelloWorld

make --no-print-directory post-build

scp ./myHelloWorld root@192.168.1.11:/home/. ;ssh root@192.168.1.11 ./myHelloWorld
Hello World

13:03:53 Build Finished (took 608ms)

&5 myHelloworld

1.4. Changing the Demo Application

Bl console &2 E 0 o[(G BB R By =

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

standard output.

Open Eclipse if it is not opened yet

Double-click HelloWorld.c in the myHelloWorld project
First include the following two additional header files:

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

Then add the function write_tty(), which writes n bytes to the first serial
interface (which, on the Cosmic-AM335x, is connected to the system console
/dev/console):

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

out = open ("/dev/console", 666);
write(out, buffer, count);

close(out);

}

Enter the following two lines in the main() function to declare the buffer and
call the write_tty() function.
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char buf [] = { "Welcome to the World of the Open-Board-AM335x! (serial)\n" };
write_tty(buf, sizeof (buf) - 1);

In the next screenshot you can see the complete program.

Bty 4) Tu

[& myHelloworld.c & = = '5;
® ® * myHelloworld.c[] o
O #include<stdio.h> =
#include <unistd.h> ®
#include <fentl.h> g

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

out = open ("/dev/console", 666);

write(out, buffer, count); 2!
close(out): -
A 4
“int main() =
=]

1

printf("Hello worldvn"):

char buf [] = { "Welcome to the World of the Open-Board-AM335x! (serial)\n" }
write_tty(buf, sizeof (buf) - 1);

return 0;

}

Writable Smartinsert  16:2

Save your program after changing the code.

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

Q | B | Boo

© B R o @S @ B O LA @O Y B R0 e

5% outli B =0

E . N T
stdio.h
unistd.h
fentlh

¥ =9 [&) myHelloworld.c 3

@® * myHelloworld.c[]
#include<stdio.h>
#include <unistd.h>
#include <fentl.h>

[5 Project Explorer 82 B &
ML=
» 4P Binaries
¥ @ Includes
» (£ fhome/ashujwork/am335x/src/arm-cortexas-lin

EEE

~wvoid write_tty (char *buffer, int count) {

» (£ fhome/ashujwork/am335x/src/arm-cortexas-lin
» (2 /home/ashujwork/am335x/src/arm-cortexas-lin
» (2 /home/ashujwork/am335x/src/arm-cortexas-lin
* = Debug
» [g myHelloworld.c

int eut:

out = open ("/dev/console”, 666);
write(out, buffer, count);
close(out);

~int main()

{

printf("Hello World\n");

char buf [1 = { "welcome to the world of the Open-Board-AM335x! (serial)\n" }
write_tty(buf, sizeof (buf) - 1);

return 0;

}

v Bl console 58

DT Build Console [myHelloworld]

13:12:35 **** Incremental Build of configuration Debug for project myHelloWorld ****
make all

Building file: ../myHelloWorld.c

Invoking: Cross GCC Compiler

write_tty(char*, int) : void
main) : int

arm-cortexas-linux-gnueabi-gec -00 -g3 -Wall -c -fmessage-length=0 -MMD -MP -MF"myHelloworld.d" -MT"myHelloWorld.d" -o "myHelloWorld.o" ../

myHellokorld.c"

Finished building: ../myHelloWorld.c

N

. /myHellovorld.o

Building target: myHelloworld
Invoking: Cross GCC Linker
arm-cortexa8-1linux-gnueabi-gcc -0 "myHelloworld”
Finished building target: myHelloWorld

make --no-print-directory post-build
scp ./myHelloWorld root@192.168.1.11:/home/.
Hello World

;ssh root@192.168.1.11 ./myHellowWorld
13:12:36 Build Finished (took 657ms)

writable Smart Insert
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1.4.1. Open Target Board using Minicom
Open the terminal using minicom

# minicom -D /dev/ttyXX

If you are not logged in, enter root and press Enter then type Is to see all the
file.

#ls

Type ./myHelloWorld to start the application

./myHelloWorld

Hello World

Welcome to the World of the Open-Board-AM335x! (serial)

close minicom.

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

device /dev/console. After that, the file descriptor was closed with the function
close().
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1.5. Led Blinking Application

In this section we are dealing with some hardware such as led on the Cosmic
Board. For writing an application for led first follows Step 1.3.1. to Step -1.3.4.
as discussed above.

1.5.1. Select the Cross GCC
Select File » New » C Project from the menu bar

A new dialog will open.

c/C++ - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

&ty ) TueFeb26 3:53:30PM % ashu

. W EIRCIE g © © C Projsct a B [Bocw
C Project
B/ 2 = a8 Create C project of selected type - B & Outlin 33 B = A
B % ¥ -
=] Project name: |myled Anoutline is not available.

& use default location

Project type: Toolchains:
¥ & Executable Linux GCC

® Empty Project
@ Hello World ANSI C Project
> = Shared Library
B¢ P & StaticLibrary
P = Makefile project

i
9
o

No consoles to display at thig

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

@ 2 Next> ]  cancel

led

Enter the project name myled and Toolchain as Cross GCC then click Next
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1.5.2. Select Debug Facilities

C/C#+-Eclipse
File Edit Source Refa

Navigate Search Project Run Window Help

C Project

o e B &y &y
Select Configurations
Bcfer B = a select platforms and configurations you wish to deploy on
BE e 7
=] Projecttype:  Executable
Toolchains: Cross GCC

Configurations:

& & Debug
& I Release

| Deselectall |

ET: =< | Advanced settings... |

No consoles to display at thif
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 ‘{ Nexf> ‘ I Cancel
b

| Select all |

led

Click Next

a

B8 ty 4) TueFeb26 3:53:41PM R ashu I

Q

EZoutlin X @M

Anoutline is not available.

i
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1.5.3. Toolchain Prefix & Path

€/C++ - Eclipse &ty 4) TueFeb
File Edit Source
i ® Br@Erdr@riBr0rErQUriBdO P Q H (B
Bc/cr B =) = D2z outlin = i
[ C Project
B & e
Cross GCC Command —p T .
& > utline is not available.

Configure the Cross GCC path and prefix

Cross compiler prefix: |arm-cortexag-linux-gnueabi-

Cross compiler path: |/home/ashu/work/am335x/src/arm-cortexas-linux-gnueabi/gcc-4.6.2-glibc-2.14.1-binutils-2.21.1a-kernel-2.6.39-sanitized/bin | | Browse... |

[i%
o
o
«
0
u}

@ <Back | e | Cancel | ginish |

led

Select the Cross Compiler Prefix as arm-cortexa8-linux-gnueabi-
and Cross Compiler Path as <path of toolchain bin>

1.5.4. Open new C source file

c/c++ - Eclipse B 1) 4) TueFeb26 3:59:48 PM
File Edit Source Ref.
i ™ BrE-E G itrO0-RrQr-idS S Q B Boe
Bc/c » = B8 = B EEoutlin 2 = g
BE & 7 e
Biled Anoutline is not available.
hA= @ New Source File
i Inclides Source File
» (2 /home/ashu/work/am335x/si s & C
» (& fhome/ashujwork/am335x/si feate anewsonme e =
» (2 /home/ashujwork/am335x/st
» (8 /home/ashujwork/am335x/si Source folder: | myled | Browse.. |
source file: [mylsd.{\ ]
Template: | Default C source template 2 || Configure... |
2 cons & B~ = 8

No consoles to display at this ti

@ Cancel | Finish [3

/myled

You will see the C/C++ IDE with the led project.

Right-click on led project
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Select File » New » Source file from the menu bar

In Source file write myled.c and click on finish

1.5.5. Write Led Application
Then write a led application as:

/*************************************************************************

Simple Application for blinking the user led on Cosmic-AM335x

File name: myled.c
*************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/ioctl.h>
#include "open_board.h"

int main()

{
int fd;
fd=open_gpio("/dev/open_board_gpio", 666);

gpio_conf(fd,BANK3,PIN7,0UT);

gpio_conf(fd,BANK1,PIN27,0UT);
gpio_conf(fd,BANK1,PIN26,0UT);
gpio_conf(fd,BANK1,PIN21,0UT);

J A There we will toggled the user led ....... */

while(1) {
set_gpio(fd,BANK3,PIN7,SET);
set _gpio(fd,BANK1,PIN27,SET);
set _gpio(fd,BANK1,PIN26,SET);
set _gpio(fd,BANK1,PIN21,SET);
sleep(1);
set gpio(fd,BANK3,PIN7,CLEAR);
set _gpio(fd,BANK1,PIN27,CLEAR);
set _gpio(fd,BANK1,PIN26,CLEAR);
set _gpio(fd,BANK1,PIN21,CLEAR);
sleep(1);

}
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gpio_free(fd,BANK3,PIN7);

gpio_free(fd,BANK1,PIN27);
gpio_free(fd,BANK1,PIN26);
gpio_free(fd,BANK1,PIN21);

/Xl This function will close the node....... */

close_gpio(fd);
return 0;

C/C++ - myled/myled.c - Eclipse BNty 4) TueMar 5 7:22:3
File Edit Source Refactor Navigate Search Run Project Window Help
f~Bae -4~ SRR RACIRSE A IR SR A0 N SR - Nl R CRTREYIR A T S IR Q
(&5 Project Explorer % = B | *myled.c X[ open board.h = B & Outline X = 37
S - & + myled.c] " s -
= #include <stdio.h> BlERE Kk
v s #include <stdlib.h> U stdio.h
» 4 Binaries #include <unistd.h> =1 stdlibh
#include <syssioctl.h> -
¥ &l Includes #include "open_board.h" o unistd.h
» (£ /home/ashu/work/am335x, U sysfioctl.h

» (2 /home/ashu/work/am335x,
> (2 /home/ashu/work/am335x,
» (= /home/ashu/work/am335x,

* (= Debug

» [& myled.c

» [n open_board.h

'i"t main() = open_board.h
int fd; e main():int
fd=open_gpio("/dev/open_board_gpio”, 666);

/*....... This function will configure the user led as output....... *

gpio_conf(fd,BANK1,PIN30,0UT);
gpio_conf(fd,BANK1,PIN31,0UT):
gpio_conf(fd,BANK1,PINS,0UT);
gpio_conf(fd,BANK1,PIND,0UT);

Pl There we will toggled the user led ....... *

while(1)
&

set_gpio(fd,BANKI,PING,SET);
set_gpio(fd,BANK1,PIN8,SET);|
set_gpio(fd,BANK1,PIN30,SET);
set_gpio(fd,BANK1,PIN31,SET);
sleep(1);
set_gpio(fd,BANK1,PING,CLEAR);
set_gpio(fd,BANK1,PINS,CLEAR);
set_gpio(fd, BANKT,PIN30,CLEAR);
set_gpio(fd,BANK1,PIN31,CLEAR);

sleep(1);
P This function will free the user led....... o
¥ Tasks R g < =g
Oitems

Writable Smartinsert  31:33

1.5.6. Write Cosmic Board Header
Select File » New » Header file from the menu bar

In Header file write open_board.h and click on finish

Then write the Header file as.
/*************************************************************************
Simple Application for blinking the user led on Cosmic-AM335x

File name: open_board.h
*************************************************************************/

#ifndef OPEN_BOARD H_
#define OPEN_BOARD H_
#define OUT O

#define IN 1

#define SET 1
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#define CLEAR O
#define BANKO O
#define BANK1 1
#define BANK2 2
#define BANK3 3
#define PINO O

#define PIN1 1

#define PIN2 2

#define PIN3 3

#define PIN4 4

#define PIN5 5

#define PING 6

#define PIN7 7

#define PIN8 8

#define PIN9 9

#define PIN10 10
#define PIN11 11
#define PIN12 12
#define PIN13 13
#define PIN14 14
#define PIN15 15
#define PIN16 16
#define PIN17 17
#define PIN18 18
#define PIN19 19
#define PIN20 20
#define PIN21 21
#define PIN22 22
#define PIN23 23
#define PIN24 24
#define PIN25 25
#define PIN26 26
#define PIN27 27
#define PIN28 28
#define PIN29 29
#define PIN30 30
#define PIN31 31

int open_gpio(char *node, int per);

int gpio_conf(int fd, int bank, int pin, int dir);

int gpio_intr_conf(int fd, int bank, int pin, int dir);
int gpio_free(int fd, int bank, int pin);

int gpio_intr_free(int fd, int bank, int pin);

int set_gpio(int fd, int bank, int pin, int value);

int close_gpio(int fd);

unsigned int read_interupt(int fd, int bank, int pin);

#endif /* OPEN_BOARD_H_ */
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C/C++ - myled/open_board.h - Eclipse B3 1ty 4) TueFeb26 4:17:44PM % ashu 3%

File Edit Source Refactor Navigate Search Project Run Window Help

L SRR L B Wigr &~ @i r0 - QOO F i G0 Q B | BccH
B s = B8 |[dmyledc [ open boardh 52 = B | BEoutlin X = g
BEE @ $ + open_board.h[] DA RY © %
e #ifndef OPEN_BOARD_H_ # OPEN_BOARD_H
@iled fndef N ) H_
v 2 myled #define OPEN_BOARD_H_ # ouT
¥ ) Includes #define ouT 0 # N
» (£ fhome/ashujwork/am335x/s1 #define IN 1 # SET
#define SET 1
> @
(2 fhome/ashu/work/am335x /st Fdeting. CLEAD # CLEAR
> (2 /home/ashujwork/am335x/st #define BANKO O N # BANKO
» (2 /home/ashujwork/am335x/si #define BANK! 1 # BANKI1
#define BANK2 2
3
18 myled.c #define BANK3 3 # BANK2
& #define PINO 0 # BANK3
#define PIN1 1 # PINO
#define PIN2 2
#define PIN3 3 SHENS
#define PINA 4 # PIN2

#define PINS 5 # PIN3
#define PING 6

#define PIN7 7 # PIN4
#define PINS 8 # PINS
#define PINS 9 # PING
#define PIN1O 10

#define PINI1 11 # PIN7
#define PIN12 12 # PINS
#define PIN13 13 # PINS
#define PIN14 14

#define PIN15 15 # PIN10
#define PIN16 16 # PINT1
#define PIN17 17

#define PIN1S 18] # PiN12
#define PIN19 19 # PIN13
#define PIN20 20 # PIN14
#define PIN21 21

#define PIN22 22 B AFIN1S
#define PIN23 23 oy # PIN16

E console % i o & =

No consoles to display at this time.

writable Smart Insert  37:17

1.5.7. Modify the Library Path

These above functions are in the shared library so we are going to add our
shared library to this project. You can download led and user button library

from Phytec FTP using this link

ftp://ftp.phytec.de/pub/Products/India/Cosmic-
AM335x/Linux/PD13.0.0/src/apps/apps.tar.bz2

untar it and go to the led app directory where you find the library file, this is

your library path.

Right-click the led project and chose Properties

The Properties dialog appears.

Select C/C++ Build » Setting » tools setting » Cross GCC Linker » Libraries

There add new Libraries (-) as open_board
and Library search path (-L) as <location of your library >
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C/C++ - Eclipse
File Edit

B8 1y 4) TueFeb26 4:27:59PM % ashu i

Source

Properties for myled

L settings iz} c/c++
= [ -d.c| * Resource & o 3| 8 = 7
& & + gp| Builders Configuration: | Debug [Active] % | | Manage Configurations... | 2o
.- = -
S v c/C++Build SHNCO N 3*
@iled #ifnd  gild variables OARD_H_
M=) #defy Dy Qi ®Tool Settings | #Build Steps | Build Artifact | [@Binary Parsers | @ Error Parsers
¥ @iincludes #defi Environment
» (& /home/ashu/work/am335x/si #defi ( Cross Settings Libraries (-) 88 8

Logging s

#defi = py
» (2 /home/ashujwork/am335x/st #defi Tool Chain Editor ?Smpbml(essm
» (8 /home/ashujwork/am335x/si :ge:; v C/C++ General %\IyT dns
e (& Includes
* [ myled.c #defi * CodeAnalysis & Optimization
» [i open_board.h #defi D tati
ey ocumentation & Debugging

#defi FileTypes (& Warnings
el Farmattar (& Miscellaneous
#defi
#defi Indexer . ¥ & Cross GCC Linker
#defi Language Mappings & General
#defi Paths and Symbols 2 Libraries
#defi
#defi PI'.EDFOKESSOI Inc i (® Miscellaneous
wdarfi FroleciRefcence (& Shared Library Settings
::eg Runy/Deblig Settings ¥ & Cross GCC Assembler

e A
#defi Ta.skl Repasitory (® General
#defi WikiText
#defi
#defi
#defi
#defi
#defi
#defi
#defi
#defi
#defi L

Library search path (-L) g a4 8
/home/ashu/workspace/led/temp

S v =8
1 | Restore Defaults || Apy == ' F 8-
CDTBuild ¢ U E—

r =
i ® cancel | oK.
/myled |

1.5.8. Modify Post build steps
Select the Build Steps tab

C/C++-Eclipse
File Edit Source

13 @) TueFeb26 4:43:07PM R ashu {}}

Properties for myled

o @| Settings Q i | | Bic/css|
Bic/c = g [ Resobre o - — E outlin 2 =@
Builders Configuration: | Debug [Active] : | | Manage Configurations... |
B % @ ¥ |vgcsuld B %R e kT
Erled Build variables # OPEN_BOARD_H_
vEE Discovery Options ® Tool Settings | #Build Steps Build Artifact | BBinary Parsers | @ Error Parsers # ouT
¥ @l Includes Environment Pre-build steps e
» (= /home/ashu/work/am335x/si Logging command: # SET
» (£ /home/ashu/work/am335x /s Settings #ICLEAR
> (& /home/ashu/work/am335x/si Tool Chain Editor # BANKO
» (= /home/ashu/work/am335x/s1 | » C/C++ General (DS # BANK1
¥ (= Debug Project References # BANK2
4 led.. i BANK3
.@myeh: . nun/Debug_Setlmgs Postbuild steps #
[ open_board.| ® Task Repository e # PINO <
WikiText S v
| p -
Description: [‘ BEERR Bty =0
k-

| Restore Defaults | | Apply B |
| @ OK | cancel

/myled

Enter the following command in the Post-build steps Command input field:

scp ./myled root@192.168.1.11:/home/. ;ssh root@192.168.1.11
./myled
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Click Apply and then Click OK
Before building your application we need the drivers for led which is already in
the Cosmic Board root file in home directory:

/home/led/driver.ko

we have to insert this driver before using the application so for this you have a
remote access of the Cosmic board.

Note: Led driver (driver.ko) is default inserted.

1.5.9. Remote System Access using Eclipse

For Windows :

You have to set the address manually

connect ethernet cable

Go to network connections

right click on "Local area connection” » properties » under general tab
double click on "Internet Protocol(TCP/IP)"

change the parameters

For Linux :
You have to set the address manually ,for this refer section 1.2.1.1
Left-click the Window tab.

Show view » others » Remote Systems
and ok
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T \\ & v & v - R * Qa | B [@mocn]
. I|| E“!E!III'II = B | Eoutlin X @MakeT BElTaskLi = O
B% @ ~ Bk R e % 7
& led q ® # OPEN_BOARD_H_
v i & Remote Systems A~ # our
v & Includes | #8 Remote Monitor # IN
» (® /home/ashu/work/am335x/si { £ Remote Scratchpad # SET
» (& /home/ashu/work/am335x/si 1 %7 Remote Search # CLEAR
» (= /home/ashu/work/am335x/si : [ Remote Shell # BANKO
» (£ /home/ashu/work/am335x /s i 4 Remote System Details # BANK1
» (= Debug 1 emote Systems # BANK2
> [& myled.c ; %5 Team # BANK3
» [5 open_board.h || @ rerminals 3 # PINO 3
1 |» &= SystemTap s -
{ > &Team b e
pr| | & Tracing h & Terminals 0 98 EHEB 2 B9y =8
CDTE
16:5 ug for project myled ****
make
rm o | cancel | OK [y

16:51:12 Build Finished (took 57ms)

/myled

Now you are able to see the remote system page.

- TE T O TR ®mE Y oo . Q | B (B
[ Project Explor & C/C++Project 48 RemotesSyste X | = O nyle [B open_board.h 3% = 8 35 outl 2 @ Mak E = e
£ 8 B & @ * open_board.h[] R RS o % ¥
¥ *% Local Files #define OPEN_BOARD_H_ # ouT
* 3 My Home #define ouT o o 1N
» % Root #define IN 1 # SET
#define SET 1
T3 Local shells el [N # CLEAR
#define BANKO 0 # BANKO
#define BANKI 1 # BANK1
#define BANK2 2
#define BANK3 3 e
#define PINO O # BANK3
#define PIN1 1 # PINO
#define PIN2 2 ' — ~
¥ Tasks B console & P erties i o E ¢ 4| EHEE By =0

CDT Build Console [myled]

16:51:12 **** Clean-only build of configuration Debug for project myled ****
make clean

rm -rf ./myled.o ./myled.d myled

16:51:12 Build Finished (took 57ms)

Connection: Local - Host name: LOCALHOST
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1.5.10. Create New Connection for Remote System login
Right Click on Local select new connection

select linux

C/C++ - Eclipse B8 13 4)) TueFel
File Edit Source Refactor Navigate Search Project Run Window Help
il r Gl W oS-I CI SR S I SR A0 N N=R R e e Q | B Boc
X New Connection o
HRemoteSyste X = O = g Boul R =0
Select Remote System Type g
£ 8 Bl s v 3 B %R e %
Any distribution of Linux
h =1 # OPEN_BOARD_H_
v i
‘%i‘Lo{alFlles S # out
» % MyHome # IN
» % Root type filter text @ # SET
¥ Local shells v & General # CLEAR
% FTP Only # BANKO
& Local # BANK2
my | TTng (v2.0) # BANK3
I ssHonly # PINO
5% Telnet Only (Experimental) 5 == 5
unis UNiX —
& Windows E ¢ (g BEMEG By =08
@ Next | cancel | Finish

Create a new resource

1.5.11. Set the Host Name and IP
Then write Host name as 192.168.1.11 and connection name as OpenBoard.

€/C++ - Eclipse B 1ty «) TueFeb26 4:58:01PM % ashu ¥

File Edit Source Refactor Navigate Search Project Run Window
- RER S E OSSP o oo - Q | B[ Boos

"
HRemoteSyste X = B = 8 Bouls = B

- Remote Linux System Connection . -
£ & B & e i B %R e %
Define connection information

# OPEN_BOARD_H_
¥ %% Local Files # ouT
» % My Home Parent profile: | ashu S # N
» 3 Root # SET
i Local shells Host name: 192.168.1.11 - ¥ CLEAR;
# BANKO
Connection name: Open Board| # BANKI
Description: # BANK2
# BANK3
& Verify host name £ # PINO 3

Configure proxy settings

w4 o8 BHE #B-0r - D

| | Finish

@ | <Back || Nextap Cancel

Create a new resource
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Select ssh.files

C/C++ - Eclipse B Ty W) TueFel

il R v o : ST G AR I > B A R =R Lol i # Q | B [@oces]
.
Explo B RemoteSyste X = O = B | E=outl B @ Mak = g
- Processes ¢ -
£ 8 =l : , ; B %R ek
Define subsystem information
OPEN_BOARD_H_
Local Fil : z out

‘Enﬂ v Configuration Properties

> 3» My Home dat N IN

» 8 Roct store.processes Property Value -

e
T3 Local Shells processes.shell.linux

Available Services

# % R B R R 2R RN
o
g
]

A shell Process Service

20 (8 @

&=
N
%
ES
L]
«
o
a2
«
0
o

Description

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

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

Create a new resource

select processes.shell.linux and next

E HARemoteSyste X = O = 8 | fEoud 8 @ Mak = B
£ &8 B s - . g B R ek T
Define subsystem information
# OPEN_BOARD_H_
YL LFilg out
'E‘?ﬂ G Configuration Properties N
> % MyHome i hell # N
e I - s
£ Local shells i # CLEAR
# BANKO
# BANK1
# BANK2
Available Services iy
# PINO
2 Generic shell service - . -
| v 14 SSH Connector Service 2 '
1 55H Settings 4 9(g BHEEBG B =0

Description

work with shells and commands on remote systems using the Secure Shell (ssh)
protocol.

@ [ <mack || nexta || camcel | sh

Create a new resource

select ssh.shells and next
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c/C++- Eclipse

File Edit

1 Navigate Search Project Run Window Help

B3 Ty 4)) TueFeb26

L TR

HRemotesSyste 2 =
£ a Bl
BEl
¥ %, Local Files
> 3 MyHome
» 3 Root
3 Local Shells

Create a new resource

IS I R

X New Connection

[m]

SR IR AR

Ssh Terminals
Define subsystem information
Configuration Properties

& ssh.terminals Property

Available Services
A SSHTerminal Service
¥ %4 55H Connector Service
|| B ssHsettings

Description

b= =R R

Value

Work with terminals and commands on remote systems using the Secure Shell (ssh)

protocol.

@ <Back

Cancel

select ssh.terminals and finish

Now we successfully create the connection.
Click on the Open Board My Home

C/C++ - Eclipse
File Edit

t Run Window Help

I

4[5 @ @ &

Bty &) TueF

= 8 | EowlR @M =
B R ek ¥
OPEN_BOARD_H_

# OB R OB ¥R N R NN
o
g
o

i
i

MHRemotesyste X =
< @ Bl %
¥ Ef Local
¥ *% Local Files
» My Home
» % Root
T3 Local Shells
¥ A OpenBoard
¥ B Sftp Files
&
Pending...
» & Root
» B shell Processes
55 5sh shells
M SsshTerminals

File filter: My Home

=]

@ E GO O

[8 open_board.h %
@ * open_board.h[]

#ifndef OPEN_BOARD_H_
#define OPEN_BOARD_H_

#define OUT 0
#define IN 1
#define SET 1

- B =R ARl

o Secure Storage

Please enter the secure storage password.

a

5]

Password: [\

] show password

| Caqfel | OK

Then a secure Storage tab is opened just cancelled it.

i

=
]
B
&

Q || B

= B  FouwlX® @ = =

B AR e % T
OPEN_BOARD_H_

# ¥ OB OB R BB R NN
@
>
z
=
)

Bk fB-ivr =0

Fetching children of My Home: (0%) T &
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B8 1y 4) TueFel

HRemotesSyste 2 =

£ a Bl
¥ Ef Local
¥ %, Local Files
> 3 MyHome
» 3 Root
3 Local Shells
¥ J openBoard
¥ % Sftp Files
vy
Pending...
» % Root
» B Shell Processes
5 Ssh shells
B sshTerminals

File filter: My Home

Type User ID as root

& v & v [

[m]

- @~

Qv @

A S =R

[H open_board.h 2
® * open_board.h]

#ifndef OPEN_BOARD_H_
#define OPEN_BOARD_H_

#define oUT 0
#define IN 1
#define SET 1

#define CLEARSS
#define BANK| Enter Password

#define BANK
#define BANK|
#define BANK
#define PINO
#define PIN1
#define PINZ

¥z {

CDT Build Console [
16:51:12 **** Cle
make clean

rm -rf ./myled.d

16:51:12 Build Fi

System type: Linux
Host name: 192.168.1.11
Connectionname:  Open Board
User ID: root

Password (optional):
Save user ID
Save password

| ek

Cancel

leave password as blank. Then press OK.

1.5.12. Launch the Remote Terminal

I

roject myled ***

Q

Sl |

# OB R OB ¥R N R NN

i

&
&)
B
2|

Broutl B @M =g

B AR e % 7
OPEN_BOARD_H_

Fetching children of My Home: (0%) 1 @

[25 Project Explorer M@ C/C++Projects | 4§ Remote Systems 52

¥ Ef Local
¥ %, Local Files
> 3 MyHome
» 3 Root
% Local Shells

*% SFtp Files
¥ 1> My Home

» Dadc

> (3 button

» Oled

&= myHelloworld

» % Root
» B Shell Processes
5 ssh shells
¥®ssh Terminals

Connection: Open Board - Host name: 192.168.1.11

B

c G i 0 e

TR @S v

= [Al open_board.h 2

g - @ * open_board.h[]
#ifndef OPEN_BOARD_H_
#define OPEN_BOARD_H_

#define ouT 0
#define IN 1

#define SET 1
#define CLEAR
#define BANKO
#define BANK1
#define BANK2
#define BANK3
#define PINO 0
#define PINT 1
#define PIN2 2

wn=oo

CDT Build Console [myled]

Bl console

a

€ ¢ (g

16:51:12 **#** Clean-only build of configuration Debug for project myled ****

make clean

rm -rf ./myled.o ./myled.d

myled

16:51:12 Build Finished (took 57ms)

Now we can see all the contents of Open Board.

fom © k=

B 1R R’ W e %

q

OPEN_BOARD_H_

# R OB OB R R R RN
Fa
§
o

If you want to open the Cosmic Board terminal just Right click on ssh Terminal
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and click on the Launch Terminal.

C/C++- myled/open_board.h - Eclipse

B9 13 4) TueFeb

File Edit Source Refactor Navigate Search Project Run Window Help

B ol ErE @i O™ P v e - Q
[ Project Ex EEIC/C++Pro #Remotes 8| = O [ open_board.h & = 8 fEoutl % T = 8
28 Bl e © @ * open_board.h[] Bl R e % T
¥ Ef Local #ifndef OPEN_BOARD_H_ OPEN_BOARD_H_
v %, Local Files #define OPEN_BOARD_H_ ouT
> My Home #define OUT 0 IN
» 3 Root #define IN 1 SET
5 Local Shells Roating ¥ 1

#define CLEAR 0

# o ow oW R R R EES
@
B
z
=
3

~ & open Board #define BANKO 0
¥ * SFtp Files #define BANK1 1 BANK1
- #define BANK2 2
v
2= MyHome #define BANK3 3 e
> Oadc #define PINO 0 BANK3
» (3 button #define PIN1 1 PINO
» 0 led #define PIN2 2 _—

42 myHelloworld
» 2 Root g o
» By Shell Processes

4 Terminals 52 = 8

¥ open Board =
% 5sh shells root@phyCORE-AM335x:~ 1s

0 ssh Terminals ade button led myHelloWor 1d

root@phyCORE-AM335x:~

Subsystem: Ssh Terminals

1.5.13. Insert the driver using the Remote Terminal
Go to the led directory and insert the driver into the kernel space.
# cdled

#1s
# insmod driver.ko
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C/C++ - myled/open_board.h - Eclipse

B4 1y 1) TueFeb26 5:48:58PM R ashu 3%

File Edit Source Refactor Navigate Search Project Run Window Help

L =

MHRemotes =

£ 8 Blg ~

¥ Ef Local
¥ %, Local Files
> 3 MyHome
» 3 Root
3 Local Shells
v X open Board
¥ %% 5Ftp Files
¥ 1> My Home
» Dadc
> (0 button
> led
& myHelloworld
» & Root
» B shell Processes
75 ssh shells
» ¥ ssh Terminals

ISR I IR RS R SR I SR R =T

[ open_board.h R
& * open_board.hJ

#ifndef OPEN_BOARD_H_
#define OPEN_BOARD_H_

#define ouT 0
#define IN 1
#define SET 1
#define CLEAR 0
#define BANKO 0
#define BANK1 1
#define BANK2 2
#define BANK3 3
#define PINO 0
#define PINT 1
#define PIN2 2

[2! Problems ¥ Tasks B console E Properties i call Graph {® Terminals 5

% openBoard =

root@phyCORE-AM335x:~ 1s

adc button led myHelloWorld
root@phyCORE-AM335x:~ cd led/

rootephyCORE-Al
README. txt dr

E ver.ko led led_shared led_static
root@phyCORE-AM335x:~/led insmod driver.ko
root@phyCORE-AM335x:~/1led cd ..

rootephyCORE-AM335x:~ |

Q

= O  Eoutli ®

# OB R BB RN R RN

B [Bogos

= O

BlERw &% 7

OPEN_BOARD_H_

ouT

IN

SET
CLEAR
BANKO
BANK1
BANK2
BANK3
PINO

Since the driver is inserted in the kernel space now we can run our application

1.5.13. Finally Build the project

Select Project » Build project from the menu bar

The project will be built.

Select the Console tab.

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

It will ask for a confirmation the type yes to allow.
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c/C++- Eclipse

4) Tu

N @G i -0~ E-QW- OO~ e 4 Q | om c/cH+
[5 open_board.h 2 = @ Boutln ® eT Bl Taskli = O
@ * : -
BESG 8 v b * open_board.h[] AR e %
Tiled #ifndef OPEN_BOARD_H_ # OPEN_BOARD_H_
vis #define OPEN_BOARD H_ # ouT
¥ @iincludes #define ouT 0 # N
» (£ fhome/ashujwork/am335x/s1 #def?r\e N1 # SET
* (2 fhome/ashu/work/am335x/st #define SET 1 CLEAR
B /ashuf / / #define CLEAR 0 -
> (2 /home/ashujwork/am335x/st #define BANKO O # BANKO
» (2 /home/ashujwork/am335x/st #define BANK! 1 Build Project # BANK1
#define BANK2 2
3
& Debug #define BANK3 3 ildi ; -
» [@myled.c #define PINO 0 Bulcling project.— # BANK3
» [ open_board.h #define PIN1 1 # PINO
#define PIN2 2 1 ™ —— o
L e— 5
{
| Invoking Command: make clean =
ems & Tasks ' Bl cond 4 0 ¢lg @& @ -3-=1
CDT Build Console [myled]
16:45:23 **** Build of con [ ||Always runinbackground
make all -
Building file: ../myled.c - T —
Invoking: Cross GCC Compil Cancel | | Details>> | |RuninBackground
arm-cortexas-linux-gnueabi o "myled.o” "../myled.c”
Finished building: ../myled.c -
Building target: myled
Invoking: Cross GCC Linker
arm-cortexa8-linux-gnueabi-gcc -L/home/ashu/workspace/led/temp -o "myled” ./myled.o  -lopen_board
Finished building target: myled
make --no-print-directory post-build
scp ./myled root@192.168.1.11:/home/. ;ssh root@192.168.1.11 ./myled
Warning: Permanently added '192.168.1.11' (RSA) to the list of known hosts.
scp: fhome/./myled: Text file busy
D
/myled Build Project: (26%) (L]

All 4 led's starts blinking.
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1.6. Debugging an example project

In this chapter you will learn using the GNU debugger GDB on the host for
remote debugging in conjunction with the GDB server on the target. GDB is
the symbolic debugger of the GNU project and is arguably the most important
debugging tool for any Linux system. First you will start the GDB server on the
target. Then you will configure the Eclipse platform and start the GNU
debugger out of Eclipse using the Debug view. The CDT extends the standard
Eclipse Debug view with functions for debugging C/C++ code. The Debug view
allows you to manage the debugging and running of a program in the
workbench. Using the Debug view you will be able to set
breakpoints/watchpoints in the code and trace variables and registers. The
Debug view displays the stack frame for the threads of each target you are
debugging. Each thread in your program appears as a node in the tree, and the
Debug view displays the process for each target you are running. The GDB
client is running on the host and is used to control the GDB server on the
target, which in turn controls the application running on the target. GDB client
and GDB server can communicate over a TCP/IP network connection as well as
via a serial interface. In this Quickstart we will only describe debugging via
TCP/IP.

1.6.1. Starting the GDB server on the target

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

To debug a program with GDB, the program needs extended debugging
symbols.

This has already been added while building the program.
Open Minicom

# minicom -D /dev/ttyXX

Type “root” and press Enter

Start the GDB server:

# gdbserver 192.168.1.11:10000 myled

You have started the GDB server on the target. The GDB server is now waiting
for

connections on TCP port 10000.

1.6.2. Configuring and starting the debugger in Eclipse

In this passage you will learn how to configure your project settings to use
Eclipse with the GNU debugger. After the configuration of your project settings,
the GNU debugger will start and connect to the GDB server on the target.
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» Start Eclipse if the application is not started yet
* Right-click on the myHelloWorld project in the Navigator window
» Select Debug As » Debug Configurations
A dialog to create, manage and run applications appears.
* Select myHelloWorld under C/C++ Application

Create, manage, and run configurations

@ Multiple launchers available - select one to continue

OB %X Bl Name: [myHeIIUWUrId ]
ype filter text ([E Main . % Debugger| & Source| & Source| +# Refresh| = Common| 10
4 | | [
- [E] C/C++ Application Project:
[c] myHelloworld o g
C/C++ Attach to Application [my il i ] _
C/C++ Postmortem Debugger C/C++ Application:
9] Java Applet [DebugfmyHelloWorld l w _
31 Java Application
Ju JUnit
= Launch Group
& Remote Java Application
| m 11
" & Multiple launchers available - Select one... Apply | Reve
Filter matched 9 of 9 items

@
Select the Debugger tab
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Create, manage, and run configurations

@ Multiple launchers available - select one q}continue

TEX Oy Name: [myHeIIoWorId

type filter text ‘Bl Main % Debugger . & Source| %, Source| «* Refresh| E Common| ™10
- [E] c/C++ Application romre :

[t ] myHelloworld
[£] C/C++ Attach to Application

& Stop on startup at:
[£] C/C++ Postmortem Debugger

Debugger:

&5 Java Applet Debugger Options
{11 Java Application Main Shared Libraries Connection
Ju JUnit

# Launch Group GDB debugger: [gdb ] _
&, Remote Java Application GDB command file: [.gdbinit ] _

(Waming: Some commands in this file may interfere with the startup
operation of the debugger, for example "run".)

Non-stop mode (Mote: Requires non-stop GDB)

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

: J @ Multiple launchers available - Select one... w “
Filter matched 9 of 9 items
@ ey | ovo |

Select gdbserver Debugger from the Debugger drop-down box
Click the Browse button right beside the GDB debugger input field.
A new dialog opens to choose the GDB executable.

Click on File System

Navigate to the directory <Path of the Toolchain>/bin

Select the file arm-cortexa8-linux-gnueabi-gdb

Click OK
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Create, manage, and run configurations

@ Multiple launchers available - select one to continue

"

%

o

-+,
Sy

ype niter text

=]

- [E] c/C++ Application
L[] myHelloworld
[£] C/C++ Attach to Application
[£] C/C++ Postmortem Debugger
E5 Java Applet
31 Java Application
Ju JUnit
= Launch Group
Z, Remote Java Application

4 | b 1

Filter matched 9 of 9 items

Name: [myHeIIoWorId

Main | % Debugger - % Source\I B Source\I W Refresh} =| gommon] 10

Debugger: | gdbsenverBebugger. Y
& Stop on startup at:

Debugger Options

|Main Shared Libraries Connection

GDB debugger:

| Jopt/OSELAS Toolchain-1.99.3/arm-113) “

GDB command file: [

| Browse.. |

(Waming: Some commands in this file may interfere with the startup
operation of the debugger, for example "run".)

Non-stop mode (Mote: Requires non-stop GDB)

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

[

v

@ Multiple launchers available - Select one...

W

®

Keep the GDB command file field empty

Select the Connection tab and select TCP in the drop-down box

Enter 192.168.1.11 (the target's IP address) in the Host name input field.

The host's GDB will connect to this IP address to communicate with the target's

GDB server
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Create, manage, and run configurations

@ Multiple launchers available - select one to continue

O ExX B3y Name: [myHeIIoWorId l
type filter text Main (3 Debugger . %/ Source| % Source| «* Refresh| E1 Common| 10

- [E] ¢/C++ Application Gek e — A
[&] myHelloworid i
[c] C/C++ Attach to Application @ 5top o startip AL

[c] C/C++ Postmortem Debugger

Debugger Options

&5 Java Applet

31 Java Application ‘Main Shared Libraries Connection

Ju JUnit [ '

# Launch Group Type: ﬁ

I, Remote Java Application Host name or IP address: |192.168.3.11 |

Port number:

| v
< ( : . @ Multiple launchers available - Select one... “ “

Filter matched 9 of 9 items

@ S | oo

Click Apply
Click Debug
A new dialog appears.

This kind of launch is configured to open the Debug perspective when it
e suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now? [:?

| Remember my decision

Select Yes to switch to the Debug perspective
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The debug perspective opens and the debugger stops automatically at the first
line.

The host's GDB is now connected to the GDB server on the target.

File Edit Source Refactor Navigate Search Run Project Window Help

[y @ @ | Bv0vQy | @@ v |4 | Evilve or T/ $sDebug "
%5 Debug 2 = O ||®=Variables 52 . ® Breakpoints  ili! Registers | =k Modules =g
i 3 3 = ¥ = B § ¥
- [&] myHelloworld [C/C++ Application] 4+ Name Value
- gdbserver Debugger (4/6/11 2:41 PM) (Suspended) + (= buf Oxbedd3c47

- o Thread [1] (Suspended)

= 1 main() fhome/ubuntu/workspace/myHelloWorld/Helloworld.c:
pi JOpt/OSELAS.Toolchain- farm- -linux-gnueabi/gcc-4.3.2-gli
pl /home/ubuntu/workspace/myHelloWorld/Debug/myHelloworld (4/6/11

>

Helloworld.c 2 = O || 3= outline 22 =0
#include <stdio.h> Bl 5o, o -
#include <unistd.h> Fp Wsf o ¥
#include <fcntl.h> u stdio.h

u  unistd.h

void write_tty(char *buffer, int count)
{ u fcntl.h

int out; e write_tty(char*, int) : void
out = open("/dev/console",0 RDWR);| - ——
write(out, buffer, count); e main(void) : int
close(out);
}
int main(void)
{
» printf("Welcome to the World of the phyC \n");
char bufll = {"welcome to the World of the nhvC. -M! {seriallin"}: M
= Console 82 . &) Tasks|[Zl Problems| €3 Executables| @ Memory GBI EE #Bvriy T8

myHelloWorld [C/C++ Application] /home/ubuntu/workspace/myHelloworld/Debug/myHelloworld (4/6/11 2:41 PM)

Bé Writable Smart Insert 8:39

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

1.6.3. Setting a Breakpoint

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

g | A Bl A B Py A 'H ] b |

L

nt)

Add Bookmark...

Add Task...

show Quick Diff Shift+Ctrl+Q

Show Annotation
Show Line Numbers
Folding S phy

Preferences...

El Console 2 ¥ Tasks | [2i Problems | {3 Executz

Select the last line in main() .Right-click into the small grey border on the left-
hand side and select Toggle Breakpoint to set a new breakpoint

1.6.4. Stepping and Watching Variable Contents

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

Variables window
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-~

ist Registers (ﬂ Modules (‘- Breakpoints &= Wﬁi % i =8
+t § =
“i
—| (= buf 0xbedd3c47
)= buf[0] '@ =
(9= buf{1] X! v
9= buf[2] et
9= buf[3] -35
9= buf[4] -66
9= buf[5] -16
9= buf[6] -124
9= buf[7] 0
9= buf[8] 0
9= buf[9] 0
9= buf[10] 0
9= buf[11] 0 ¥
a 1l ) .
» E
a ( T NG

Click the Step Over button in the Debug window to step to the next line

T

You will see the content of the buf variable in the Variables window.
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141 Registers (ﬂ Modules [-. Breakpoints m =g
+t v & ®
9= buf[1] et v
9= buf[2] Ik
9= buff 3] e
9= buf[4] ‘o'
9= buff5] ™m'
9= buff 6] I
9= buf[ 7] '
9= buf[8] 't
9= buf[9] 0"
9= buf[10] '
9= buf[11] i .
a i 3 .
"Welcome to the World of the phyC I {serial)yn” 2
=
= 'i I } .

Click on the variable buf

Then click the button Step into to enter the function write_tty()

=

The debugger stops in write_tty().

You will see the following variable window:
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9 Breakpoints 9= Variables 22 - il Registers =i Modules - O

Name Value

+ o buffer é[}xbefgecﬂr?
642 count 48
- out 0

Click on the variable buffer

“2
d

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

1.6.5. Stepping and Watching Variable Contents

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

you will see the effect of this change.
Select the count variable in the Variables window

Right-click on count and select Change Value

Enter a new value for count:
7

Cancel | |

OK

Change the value of count to 7 and click OK

After that open minicom
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Go back to Eclipse

Click the Step Overbutton two times

b

Change to Minicom

root@phyCARD:~ gdbserver 192.168.3.11:10000 myHelloWorld
Process myHelloWorld created; pid = 591
Listening on port 10888

Remote debugging from host 192.168.3.18
Welcome to the World of the .,‘Jh},rc !

You will see the output Welcome in the Microcom window. This shows when
changing the counter variable's value to 7 only the first seven characters of the
buffer are output, instead of the whole sentence.

1.6.6. Using the Memory Monitor

In the last section of this chapter you will use the memory monitor to control
the content at a memory address.

Select the Memory tab

Click Add Memory Monitor

Enter address or expression to monitor:

:bee¢99c4?

@ . Cancel | oK |

he S

Enter the address of buffer and click OK. Remember that the variable's address
might differ from your system.
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El console ‘ ¥ Tasks | B Problems ‘ 3 Executables

Monitors

% X% 0Oxbef9ec47 : 0xB!

T —

el B %y -0

EFSECAT <Hex> 3

e

= New Renderings..f]

III—) 3

BEFSEC50 6F207468 | ©6520576F; 72606420 : 6F662074
BEFSECE0O 68652070 ; 68794341 52442D4D; 21202873 b
BEFSEC70 65726961 | 6C290A00: ©0OOEEOEE | BBECFI9BE
BEFIEC80O DEAFB340 | 9C840000: 00301440 : D4EDFIBE
BEFSECS@ 0leceeee ;| 960840000 FO840000: ©O000OEO
BEFSECAB 8C830600 ; 0OOOOEEO; ©COOEEOEE ; EOOOOOEO
BEFSECBO 08500240 | 0000OEEO ! B8BECF9BE: 90AFO340 v

Change the window size

KE Console (@ Tasks [@ Problems (I

O % o
%-
. B

Bl
BI

Monitors

Click Add Rendering

El Conmle|@ﬁsks|@ Problems (@ Executables [ Memory 3 5 et ﬁ ﬁ Bgy T~ =0

0xbef9ec47 <Hex> # New Renderings...
Memory Monitor: Oxbef9ec47 : 0xBEFSEC47
Select rendering(s) to create:

Monitors

+ X %

Hex

Sigged Integer

Unsigned Integer
Hex Integer

Select ASCII and click OK
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El Console | ¥ Tasks |[2{ Problems | (3 Executables | [ Memory 3 et s Bl gy ~ — 0O

Monitors 4 3% 5 Oxbef9ecd7 <Hex>  |Oxbefdecd7 : OXBEF9ECA7 <AS I8 . < New Renderings...
Address @8 - 3 4 - 7 8 - B C-F
% 0Oxbef9ec47
BEFSEC48; T-[E3@ Ex[3W elco me t
BEF9EC50; o th e Wo rid of t
BEFSECE0; he p hyCA RD-M I (s
BEFIEC70. eria U 104

&1
BEFSEC80 0 @ &, [ EfepEe | 0ivd

BEF9ECO0! FIEIEIED 6.EIE | o0.EED @ EIENENED
BEFOECA® EfE3IEd

You can see the contents of the variable buffer at the address Oxbeel3ca7 (or
whatever address is used on your system).

Now click the Resume button from the menu bar
[¢] HelloWorld.c &2 =g

int out; "
out = open("/dev/console",0 RDWR);
write({out, buffer, count);

close(out);

}

int main(void)

{
printf("Welcome to the World of the phyC "n");
char buf[] = {"Welcome to the World of the phyC I (serial)\n"};
write tty(buf, sizeof(buf) -1);

% | return 6:
}

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

Click the Resume button to end the application.
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2. Application development using Console Terminal
You can download the demo application from the phytec ftp using below link.
After downloading just extract the file.

ftp://ftp.phytec.de/pub/Products/India/Cosmic-
AM335x/Linux/PD13.0.0/src/apps/apps.tar.bz2

# tar -xvf apps.tar.gz
# cd final

Before doing any thing please read the README.txt

We have to resolve some dependencies as given below:

HOST SIDE:
Step-1: set the toolchain path edit the .bashrc file
# vi ~/.bashrc

Step-2: Add the path of your toolchain at the last of this file and close the
terminal

# export PATH=$PATH:<the path of toolchain bin> (eg. go to toolchain/bin
and type pwd)

Step-3: Export the path of your kernel source location (eg. go to kernel source
and type pwd)

# export K SRC=<path of your kernel source>
Step-4: Run the Makefile
# make

Finally you got all binary in bin directory.

2.1. User LED'S
The Cosmic-AM335x includes 4 LEDs listed as D4, D5, D10, D11 on the board.

2.1.1.Compiling User Led Application

2.1.1.1. Host Side
First go to the application directory and then to the led directory.

# cd final/led
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Export the kernel source directory path, architecture, cross compiler

# export K SRC=/home/phytec/work/linux-3.2 (This is the path of your kernel
source)

# export ARCH=arm

# export CROSS COMPILE=arm-cortexa8-linux-gnueabi-

After exporting these things just simply type make

# make

It will create a bin directory where driver.ko (driver to be inserted) and
led_shared, led_static (application to be executed) is created.

2.1.1.2. Target Side

Copy the contents of the bin directory into the target using SD-CARD, SSH,
TFTP, USB.

SSH

scp driver.ko led_shared root@192.168.1.11:/home

Insert the driver.ko into the kernel space using insmod
# insmod driver.ko

Then run the Application

# ./led_shared

It will blink the 4 leds 5 times.

2.2. User BUTTON'S

The Cosmic-AM335x includes 4 BUTTON'S listed as S1, S2, S3, S4 on the
board.

2.2.1. Compiling User Switch Application

2.2.1.1. Host Side
First go to the application directory and then to the button directory.

# cd final/button
Export the kernel source directory path, architecture, cross compiler

# export K SRC=/home/phytec/work/linux-3.2 (This is the path of your kernel
source)
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# export ARCH=arm

# export CROSS COMPILE=arm-cortexa8-linux-gnueabi-
After exporting these things just simply type make

# make

It will create a bin directory where driver.ko (driver to be inserted) and
button_shared, button_static (application to be executed) is created.

2.2.1.2. Target Side

Copy the contents of the bin directory into the target using SD-CARD, TFTP,
USB, etc.

Insert the driver.ko into the kernel space using insmod
# insmod driver.ko

Then run the Application

# ./button_shared

It will blink the leds depends on the buttons pressed.

Note: The LED and Buttons uses the same driver. There is no need of
inserting driver again if it is inserted in LED test case. Even it gives error
that driver already exists if you try to insert it twice.
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PHYTEC Embedded Pvt. Ltd.
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www.phytec.in

Germany

PHYTEC Messtechnik GmbH
Robert-Koch-Stralte 39
D-55129 Mainz
Tel.: +49 6131 9221-32
Fax: +49 6131 9221-33
www.phytec.de
www.phytec.eu

America
PHYTEC America LLC
203 Parfitt Way SW, Suite G100
Bainbridge Island, WA 98110
Tel.: +1 206 780-9047
Fax: +1 206 780-9135
www.phytec.com

France
PHYTEC France SARL
17, place St. Etienne
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Tel.: +33 243 29 22 33
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