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Embedded Linux Appliation Development for OpenBoard-
AM335Xx

In this Manual we are going to describe how to use this Open Board for application development.
Our first chapter is dealing with the instalation of eclipse and how a user can developed his own
application which would run on open 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 not only familiar with Open board as well as you will also 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 Installaion

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=/technologyv/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=/technologv/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-linux-gtk-x86 64.tar.gz

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-SR 1-macosx-cocoa.tar.gz
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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 OpenBoard-AM335x

1.2.1. Host Setup

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

For Linux:

ftp://ftp.phytec.de/pub/Products/India/OpenBoard-AM335x/Linux/latest/tools/toolchain/arm-
cortexa8-linux-gnueabi.tar.bz?2

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

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 cables to the open board.
Boot the open board.

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

# ifconfig -a

After this we got the particular interface then we have to configure it.
# ifconfig eth0 192.168.1.11 up

where ethOQ is the interface name.

Again check whether it is configured or not

# ifconfig -a

Then we have to set the gateway

www.phytec.in 6 Revision no. 1.0


http://sourcery.mentor.com/public/gnu_toolchain/arm-none-linux-gnueabi/arm-2012.09-64-arm-none-linux-gnueabi.exe
http://sourcery.mentor.com/public/gnu_toolchain/arm-none-linux-gnueabi/arm-2012.09-64-arm-none-linux-gnueabi.exe
ftp://ftp.phytec.de/pub/Products/India/OpenBoard-AM335x/Linux/latest/tools/toolchain/arm-cortexa8-linux-gnueabi.tar.bz2
ftp://ftp.phytec.de/pub/Products/India/OpenBoard-AM335x/Linux/latest/tools/toolchain/arm-cortexa8-linux-gnueabi.tar.bz2
http://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-macosx-cocoa-x86_64.tar.gz
http://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-macosx-cocoa-x86_64.tar.gz
http://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/release/juno/SR1/eclipse-cpp-juno-SR1-macosx-cocoa-x86_64.tar.gz

L 1 DIL1 1 1 155]

PR W B

# 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: .fhcmefubuntufwnrkspace ' m '

Use this as the default and do not ask again

3 cancel | oK

Confirm the workspace directory with OK
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1.3.2. Welcome to Eclipse

c/C++-Eclipse

File Edi

= | @ Wwelcome 52

rce Refac
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fg || Welcome to the Eclipse IDE for C/C++ Developers

Get an overview of the features

Overview

ST

Tutorials Samples

‘:b{?

Workbench

S

What's New

B 1y @) ThuFeb2112:54:46PM % ashu i

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

1.3.3. Open a new project

C/C++ - Eclipse

w

[y Project Explorer 52

www.phytec.in

[£ Problems 32

Oitems

Description

I

Resource

Path Location

Type

B4 1ty «) ThuFeb21 1:03:21PM R ashu

Q

B | B+
B EEoutl = a
Anoutlineis not available.
v = 7
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* Select File » New » Project from the menu bar
A new dialog opens.

1.3.4. Select C Project

Untitled window B4 ty 4) ThuFeb21 1:06:45PM 2 ashu {%
- RN RN CREE R R TR SR - - : 4 Qa | B [@ocn]
(5 Project Explorer 82 ES =g = O | Boutli X @®Make B Task = B

-

= Anoutline is not available.
New Project

Select a wizard

—

Create a new C project |

Wizards:

> & General
\J=qe
C++Project
Makefile Project with Existing Code
g=Ja'
P & RPM
» & Tracing

@ <Back Nex(y | cancel Finish

[ Problems % 11 Ce properties it
Oitems

Description Resource Path Location Type

Select C Project and click Next

1.3.5. Select the Cross GCC

Untitled window
File Edit Sourc

& B Ty 4) TueFeb26

46:54PM X ashu {'%

e € Project a
C Project <>
[ Project Explorer % B =] i S B Eoulx ¢ ITask = ©
0 Project Explorer -3 Create C project of selected type I
Project name: | myHelloworld Anoutline is not available.
& Use default location
Project type: Toolchains:
» (= GNU Autotools Cross GCC
¥ (= Executable Linux GCC
® Empty Project
@ 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 Nexkt > D cancel | Finish
[£l Problems: oo T =@
Oitems
Description Resource Path Location Type
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Enter the project name myHelloWorld and Toolchain as Cross GCC then click Next

1.3.6. Select Debug Facilities

A& BN 13 4)) TueFeb2612:47:07PM X ashu %

Untitled window
File Edit

Q

C Project

e
-
Select Configurations <
f & = = B %oul =
& Project Explorer 52 B = ¥ = Select platferms and configurations you wish to deploy on o= Outli 52 =

Projecttype:  Executable Anoutline is not available.

Toolchains: Cross GCC
Configurations:
s
& Debug | Select all |
& B 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 toolbar or on property pages.

@ |  <Back | Nef> | cancel
- =

[2 problems s 4 e S
Oitems
Description Resource Path Location Type

Click Next

1.3.7 Toolchain Prefix & Path

& B 1y 4)) TueFeb2612:47:50PM R ashu {i%

Untitled window

File Edit S Help

Q

T C Project

Cross GCC Command
= 8 Eoul = =g

) & -
[ Project Explorer %2 B 5% ¥ =] Configure the Cross GCC path and prefix

Cross compiler prefix: | arm-cortexa8-linux-gnueabi- Anoutline is nok available.

cross compiler path: | /home/ashu/work/am335x/src/arm-cortexas-linux-g| | Browse...

@ | <Back | ne | cancel || Fifsh |
[2l problems o v e o T2 8
Oitems
Description Resource Path Location Type
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Select the Cross Compiler Prefix as arm-cortexa8-linux-gnueabi-
and Cross Compiler Path as <path of toolchain bin>

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

1.3.8. Open new C source file

Untitled window & B 1ty 4) TueFeb2612:57:04PM R ashu ¥
File Edit Source Refactor Navigate Search Run Project Window Help

- DrR A OO R TR INIdD S Q | OE | Bc/oe
[ Project Explorer 2 B & o= g = B Boul % = g
=

¥ (& Includes Anoutline is not available.

®» (£ /home/ashu/work/am335x/src/arm-cortexag-lin = New Source File

» (2 /home/ashu/work/am335x/src/arm-cortexas-in
- i Source File
> (2 /home/ashu/work/am335x/src/arm-cortexas-in

» (& /home/ashu/work/am335x/src/arm-cortexag-lin Create a new source file. =
source Folder: | myHelloworld | Browse.. |
Source file: ImyHEIIOWGrld.(\ l
Template: | Default C source template ;|| configure...

@ cancel Finim

[l Problems &2 i ¥ =8
Oitems
Description Resource Path Location Type

=% 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

LEW
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1.3.9. Write simple Hello Application

C/C++ - myHellowWorld/myHelloWorld.c - Eclipse
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g ey @

O~

LR Rt 2 S ] LRSI AR CR TR Q BB/
2 Project Explorer 2 B % L [@ myHelloworld.c % = = B= outli = A =5
v 2 myHelloWorld @ * myHellaworld.c[] 2| e -
< Iy 75 #include<stdio.h> 85 R *
EfIncludes “int main() o stdioh
®» (£ /home/ashu/work/am335x/src/arm-cortexag-lin 4 s main():int
» {8 /home/ashufwork/am335x/src/arm-cortexag-lin Prt“tf(;’*lﬁllﬂ world\n");
return 0;
> (2 /home/ashu/work/am335x/src/arm-cortexas-in ) B
> (2 /home/ashu/work/am335x/src/arm-cortexag-in
> 8
[l Problems 5¢ 7 i TE B
Oitems
Description Resource Path Location Type

Writable Smart Insert ~ 11:10

Write a simple Hello Application in C.

To compile your project for the Open

Board-AM335X instead, you will have to use the
GNU C/C++ cross compiler.

1.3.10. Modify Post build steps

Untitled window
File Edit

B8 1ty «) ThuFeb21 1:4323PM R ashu 3%

Source Refactor Navigate Search R m

B R~y

Properties for myHelloworld

i

@| Settings - . - B | |Eic/c+
[ Project Explorer £2 B & ¥ = |» Resource - . -
o Builders Configuration: | Debug [Active] = | | Manage Configurations... |
= { a g 5 -
| » c/cs+Build Bl R e
» il Includes i X dio.h
+ B Helloworld.c Build Variables .
. Discovery Options ETool Settings | #Build Steps | @Build Artifact [ Binary Parsers | & Error Parsers in() : int
Environment Pre-build steps
Legging Command:
Settings
Tool Chain Editor —
> C/C++General Dot
Project References
Run/Dsbug.Settings Postbuild steps
> Task Repository T
wikiText
[sq) ./myHelloworld root@192.168.1.11:/home/. ;ssh root@192.168.1.11 ./ myHelloworld|
Description:
g~y ¥ =089
| Restore Defaults | | Ap!t y |
@ | cancel | oK
& myHelloworld e

www.phytec.in
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Right-click the myHelloWorld project and chose Properties
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 .ImyHelloWorld root@192.168.1.11:/homel/. ;ssh root@192.168.1.11
.ImyHelloWorld

Note: If you are using Window machine then there is no use of writing the above line
it will through error 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/201302271159a5e0d9e193373cacc9998a2df28
3el9al/winscp5l4setup.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 te below
link you can download it.

ftp://ftp.equation.com/make/32/make.exe

www.phytec.in 13 Revision no. 1.0
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1.3.11. Finally Build the project

c/c++ - myHelloworld/myHelloworld.c - Eclipse 4 B\ 1y «) TueFeb26 1:09:06PM R ashu 1%
File Edit Source Refactor Navigate Search Run Project Win

i B &R v o w &€

G- Q | B [Boo

[ Project Explorer % B & ¥ =g [@ myHelloworld.c % = g B outli X =g

g @ * myHelloWorld.c| = -
~int main() u stdio.h
” & Includes e main():int
¥ (& /home/ashu/work/am335x/src/arm-cortexas-lin
» (= /home/ashu/work/am335x/src/arm-cortexas-lin !
® (2 /home/ashu/work/am335x/src/arm-cortexas-lin
» (2 /home/ashu/work/am335x/src/arm-cortexas-in
> = Debug
> [& myHelloworld.c

{

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

¥

B console 5t w HE o8 EHEE B =0

CDT 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 —0&13 -Wall -c -fmessage-length=0 -MMD -MP -MF"myHelloWorld.d" -MT"myHelloWorld.d" -o "myHelloWorld.o" "../
myHelloworld.c”

Finished building: ../myHellakorld.c

Building target: myHelloWorld
Invoking: Cross GCC Linker

arm-cortexad-linux-gnueabi-gcc -0 "myHelloWorld” ./myHellowWorld.o
Finished building target: myHellowWorld

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

Now we will extend the myHelloWorld application. The extended myHelloWorld applica-
tion 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 Open-Board-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);

}

LEW
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Enter the following two lines in the main() function to declare the buffer and call the

write_tty() function.

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.

C/C++ - myHelloworld/myHelloWorld.c - Eclipse A B Ty 4) TueFeb26 1:13:41PM R ashu #if

File Edit Source Refactor Navigate Search Run Project Window Help

il D BrRr BTy B ORI @O S b BN G E Q s ST

o myHelloworld.c 5 = .
@ * myHelloworld.c[] o

& #include<stdio.h> a=

#include <unistd.h>
#include <fentl.h>

®

¢

“~void write_tty (char *buffer, int count) {

int out; =
out = open ("/dew/console", 666);

write(out, buffer, count); [
close(out): -
A a
~int main() E
{ =]
printf("Hello World\n");

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

write_tty(buf, sizeof (buf) - 1):
return 0;
}

Writable Smart Insert ~ 16:2

Save your program after changing the code.

The application will be compiled, built, copied to the target and executed.
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c/C++- myHelloworld/myHelloworld.c - Eclipse 4 B Ty «) TueFeb26 1:12:57PM R ashu it

File Edit Source Refactor Navigate Search Run Project Win

3 - SRR S AR IR IR AT AR R IR R ] TR T S a |8 [Boo

L
[ Project Explorer % S-S ¥ =g [@ myHelloworld.c % = g B outli X =g
Vs @ * myHelloWorld.c[] 2w W e -
» 4 Binari #include<stdio.h> SR IR *
# Binarles #include <unistd.h> u stdioh
¥ [ Includes #include <fcntl.h> a1 unistd.h
¥ (= /home/ashu/work/am335x/src/arm-cortexag-lin )
»@/ /ashu/ k/ fsrc . =void write_tty (char *buffer, int count) 4 fentlh
/home/ashu/work/am335x/src/arm-cortexa8-lin int out; o write_tty(char®, int) : void
® (2 /home/ashu/work/am335x/src/arm-cortexas-lin out = open ("/dev/console", 666); s main():int
» (2 /home/ashu/work /am335x/src/arm-cortexag-lin write(out, buffer, count):
close(out);
> = Debug }|

> [& myHelloworld.c
~int main()

{

printf("Hello World\n");

char buf [] = { "Welcome to the World of the Open-Board-ANM335x! (serial)\n" };
write_tty(buf, sizeof (buf) - 1);

return 0;

}

& console

CDT Build Console [myHelloworld]

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

make all

Building file: ../myHelloworld.c

Invoking: Cross GCC Compiler

arm-cortexa8-linux-gnueabi-geec -00 -g3 -wall -c -fmessage-length=0 -MMD -MP -MF"myHelloworld.d" -MT"myHelloWorld.d" -o "myHelloWorld.o" "../
myHelloWorld.c”

Finished building: ../myHelloWorld.c

[l
&
@
&)
2]
2]
¥
Y
@
«
o
R
0
a

Building target: myHelloWorld b
Invoking: Cross GCC Linker

arm-cortexas-linux-gnueabi-gec  -o "myHelloworld” ./myHelloworld.o
Finished building target: myHellokorld

make --no-print-directory post-build
scp ./myHelloworld root@192.168.1.11:/home/. ;ssh root@192.168.1.11 ./myHelloworld
Hello wWorld

13:12:36 Build Finished (took 657ms)

writable Smart Insert ~ 16:2

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.

#1s

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 th e Open Board. For writing an
application for led first follows Step 1.3.1. to Step -1.3.4. as discuss above. After then

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

A new dialog opens.

B 13 4)) TueFeb26 3:53:30PM R ashu %

C/C++ - Eclipse

File Edit Source Refactor Navigate Search Project Run Window Help
. ® S C Project
C Project
Bcfer R =B Create C project of selected type B ZEoutlin 8 = [
Bs ® 7 s
=] 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
Bl c¢ " & StaticLibrary =) e = 8
No consoles to displayat thif " & Makefile project
& show project types and toolchains only if they are supported on the platform
@  Next> E, | cancel
led

Enter the project name myled and Toolchain as Cross GCC then click Next

LEW
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1.5.2. Select Debug Facilities

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

BNty ) TueFeb26 3:5341PM R ashu &t

Help
C Project

o L¥ R I~ AT a
Select Configurations p—
= =5 o . =
[“legd 8 Select platferms and configurations you wish to deploy on o= Outlin 2 8
B %l e ¥ e
=) Projecttype:  Executable An outline is not available.
Toolchains: Cross GCC

Configurations:

@ ® Debug
& & Release

| Selectall |

|  Deselectall |

i
a
3
4
1
o

Bcg | 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 || mexks || cancel

led

Click Next

1.5.3. Toolchain Prefix & Path

c/C++ - Eclipse i Ty 4) TueFeb26 3:53:54PM % ashu {'%
File Edit Source Refactor Navigate Search Project Run Window Help
- o G-I E AR AR A B B R - = Q | B (B
Rc/cr B = =D outlin 2 = 48
> C Project
B S 7 , M
- Crass GCC/Comman . utline is not available.

Configure the Cross GCC path and prefix

Cross compiler prefix: |arm-cortexa8-linux-gnueabi-

Cross compiler path: | /home/ashu/work/am335x/src/arm-cortexa8-linux-gnueabi/gcc-4.6.2-glibc-2.14.1-binutils-2.21.1a-kernel-2.6.39-sanitized/bin | | Browse... |

[0
o
E
<
1
ul

@ <Back | Cancel || pginish |

led

Select the Cross Compiler Prefix as arm-cortexa8-linux-gnueabi-
and Cross Compiler Path as <path of toolchain bin>
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1.5.4. Open new C source file

c/C++ - Eclipse B fp @) TueFeb26 3:59:48PM R ashu %

File Edit Source Refactor Navigate Search Project Run Window Help

r - IR SR 5 R RACEACEAE R IR AR SN - Q | w [Boen)
B c/c B =B = B ZEoutlin % =g
B % @
& led

Anoutline is not available.

p A= x New Source File

¥ @l Includes

Source File
» (= /home/ashu/work/am335x/st

. c
» ® /home/ashu/work/am33sx/st Create a new source file. =
» (2 /home/ashu/work/am335x/si
> (& /home/ashu/work /am335x/st source folder: | myled | Browse.. |
source file: [myled.d ]
Template: | Default C source template i || Configure... |
B cong < B =0

No consoles to display at this ti

@ | Cancel | Finish [

Jmyled

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

In Source file write myled.c and click on finish

www.phytec.in 19 Revision no. 1.0



1.5.5. Write Led Application

Then write a led application as:
/*

* myled.c

*

* Created on: 26-Feb-2013
*  Author: Ashutosh

*/

#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,BANK1,PIN30,0UT);
gpio_conf(fd,BANK1,PIN31,0UT);
gpio_conf(fd,BANK1,PIN8,0UT);
gpio_conf(fd,BANK1,PIN9,0OUT);

[*....... There we will toggled the user led ....... */
while(1)
{

set_gpio(fd,BANK1,PIN9,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,PIN9,CLEAR);
set_gpio(fd,BANK1,PIN8,CLEAR);
set_gpio(fd,BANK1,PIN30,CLEAR);
set_gpio(fd,BANK1,PIN31,CLEAR);
sleep(1);

gpio_free(fd,BANK1,PIN30);
gpio_free(fd,BANK1,PIN31);
gpio_free(fd,BANK1,PIN8);
gpio_free(fd,BANK1,PIN9);

close_gpio(fd);

L 1 IST 1 1 1 1515
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return O;

}

C/C++ - myled/myled.c - Eclipse

File Edit ource R Navigate Search Run Project Window

HrEHee B4~

BrSrE-@ i 0 rhrarini®da P B vEH v o
[ Project Explorer 53 = 0 [@ *myled.c %2 | [1 open_board.h
& - @ * myled.c[]
Sl #include <stdio.h>
v s #include <stdlib.h>
» 4 Binaries #include <unistd.h>
#include <sys/ioctl.h>
~ &l Includes #include "open_board.h"
> (8 /home/ashu/work/am335x,
» (8 /home/ashu/work/am335x, " :"t main()
» (& /home/ashufwork/am335x int fd;
» (& /home/ashu/work/am335x fd=open_gpio("/dev/open_board_gpio", 666);
>
& Debug g This function will configure the user led as output....... *
> [g myled.c
» [§ open_board.h gpio_conf(fd,BANK1,PIN30,0UT);
s gpio_conf(fd, BANK1,PIN31,0UT);
gpio_conf(fd,BANK1, PINS,0UT);
gpio_conf(fd,BANK1,PIND,0UT);
Pt There we will toggled the user led ....... */
while(1)
1{
set_gpio(fd,BANK1,PING,SET);
set_gpio(fd, BANK1,PIN8,SET);|
set_gpio(fd,BANK1,PIN30,SET);
set_gpia(fd,BANK1,PIN31,SET);
sleep(1);
set_gpio(fd,BANK1,PING,CLEAR)
set_gpio(fd, BANK1,PINS,CLEAR)
set_gpio(fd, BANKI,PIN30,CLEAR)
set_gpio(fd,BANK1,PIN31,CLEAR);
sleep(1):
¥
P This function will free the user led....... */
¥ Tasks % e
Oitems

Writable Smart Insert

1.5.6. Write Open 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.

/*

* open_board.h

*

* Created on: 26-Feb-2013
*  Author: Ashutosh

*/

#ifndef OPEN_BOARD H
#define OPEN_BOARD H
#define OUT O

#define IN 1

#define SET 1

#define CLEAR O

#define BANKO O

#define BANK1 1

#define BANK2 2

L 1 DIL1 1 1 195
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Bty @) TueMar 5 7:22:34PM % ashu I

Q

= 0O | g=outline %

B [ Eic/cH

= 0

Bhw s e % T

U stdio.h

= stdlib.h

o unistd.h

U sysfioctlh

U open_board.h
e main() : int

31:33
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#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++ - myledjopen_board.h - Eclipse B tp @) TueFeb26 4:17:44PM R ashu 1%
File Edit Source Refactor Navigate Search Project Run Window Help
- B Br& i B @y vy [ r@Fridr0r@rUy®dO ForiPr oG Q |8 (Rgor
Bc/c B = B |@myledc [ open boardh = 8 Foutlin X = 5
Y pen_|
BE e v @ * open_board.h[] B RN e % T
&rled #ifndef OPEN_BOARD_H_ # OPEN_BOARD_H_
v myled #define OPEN_BOARD_H_ # ouT
7 @ Includes #define ouT 0 # N
(£ /home/ashu/work/am335x/si #define IN 1 # SET
#define SET 1
> =
(2 /home/ashu/work/am335x/si Sdefine CiaR o # CLEAR
» (& /home/ashu/work/am335x/st #define BANKO O % # BANKO
> (2 /home/ashu/work/am335x/st #define BANK1 1 # BANK1
#define BANK2 2
>
8 myled.c #define BANK3 3 -
> #define PINO 0 # BANK3
#define PINT 1 # PINO

#define PIN2 2

#define PIN3 3 # PINT

#define PIN4 4 # PIN2

#define PINS 5 # PIN3

#define PING 6

#define PIN7 7 # PIN4

#define PINS 8 # PINS

#define PING O # PING

#define PIN10O 10

#define PINIT 11 # PIN7

#define PIN12 12 # PINS

#define PIN1Z 12 # PINS

#define PIN14 14

#define PIN1S 15 # PIN10
#define PIN16 16 # PIN11
#define PIN17 17

#define PIN1S 18 # PIN12
#define PIN1O 19 # PIN13
#define PIN20 20 # PIN14
#define PIN21 21

#define PIN22 22 #PINTS
#define PIN23 23 - # PIN16

m- =0

B console 2 i =

]

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/OpenBoard-
AM335x/Linux/latest/src/apps/apps.tar.qz

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 (-I) as open_board

and Library search path (-L) as <location of your library >
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c/C++- Eclipse
File Edit

Sou

o
@c/c % 4 = g
BS% @ 7
& led
hA =7

¥ @l Includes
(£ /home/ashu/work/am335x/si
» (2 /home/ashu/work/am335x/si
» (2 /home/ashu/work/am335x/si
> (2 /home/ashu/work/am335x/st

> [ myled.c

» [8 open_board.h

Jmyled

|
ed.c| ® Resource
@ * op| Builders
¥ ¢/C++Build
#ifngd i :
b | Bylld\/arlable.s
Discovery Options
#defi Environment
#defi N
#deff 0999
#defi Settings
#defi Tool Chain Editor
#defi
#defi ¥ C/C++ General
#defi * CodeAnalysis
#defi Documentation
#defi File T
#deti i
#defi Formatter
#defi  |ndexer
#defi =
pdefd Language Mappings
#defi Paths and symbols
#defi Preprocessor Include
#def. g
#defi ProjectReferences
#defi Run/Debug Settings
:g:” » Task Repository
#defi WikiText
#defi
#defi
#defi
#defi
#defi
#defi
#defi
#defi
#defi
{
oblen
CDTBuild )

1.5.8. Modify Post build steps

Select the Build Steps tab

€/C++ - Eclipse
File Edit

Source Refa, Navigate

Properties for myled

[ 1 ISLT 1 1 15k)

™=

Properties for myled

Settings & v

Configuration: | Debug [Active]

3 | | Manage Configurations...

W) TueFeb 26 4:2

:59PM R ashu ¥

L F B [Bocs
S make T =5
B e % T

®Tool Settings | #Build Steps Build Artifact | miBinary Parsers | @ Error Parsers

(& Cross Settings
¥ ¥ Cross GCC Compiler
(2 Preprocessor
(2 symbols
& Includes
& Optimization
(& Debugging
(2 warnings
(8 Miscellaneous
¥ ¥ Cross GCC Linker
2 General
(2 Libraries
(& Miscellaneous
(2 Shared Library Settings
¥ Cross GCC Assembler
(2 General

Libraries (-l

& = 8

Library search path (-L) € 5 8

/home/ashu/workspace/led/temp

| Restore Defaults | | &pw J
Cancel | OK

BOARD_H_

B % R % T

- B/ v o @| Settings Q
Bc/cn/ fre = o ||| " Resource outlin B @ MakeT B
Builders Configuration: | Debug [ Active ] = | | Manage Configurations... |
8% & 7 | ccenuild
arled Build Variables # OPEN_BOARD_H_
hT= Discovery Options ®Tool Settings | #Build Steps | ®Build Artifact | [@Binary Parsers | @ Error Parsers # ouT
v @@ Includes Environment Pre-build steps # IN
¥ (= /home/ashu/work/am335x/st Logging Command: R SET
® (2 /home/ashu/work/am335x/si Settings # CLEAR
®» (2 /home/ashu/work/am335x/si Tool Chain Editor e # BANKO
» (2 /home/ashu/work/am33sx/st | » C/C++ General bt # BANK1
> & Debug Project References # BANK2
¥ led. il 7 BANK3
[€ myled.c Run/Debug.Settmgs e #
> (5 open_board.h » Task Repository Corthmand: # PINO
WikiText ——
192.168.1.11:/home/. ;ssh root@192.168.1.11 ./myled| v
Description: | B R 2B

/myled

[ (2

|RestoreDefaults || Apply [y |
SN |

Cancel |

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

www.phytec.in
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scp .Imyled root@192.168.1.11:/homel/. ;ssh root@192.168.1.11 ./myled

Click Apply and then Click OK

Before building your application we need the drivers for led which is already in the Open
Board root file in home directory:

Ihomelled/driver.ko

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

1.5.9. Remote System Access using Eclipse

For Windows :
You have to set the address manually
connect ethernet cable
goto 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
connect ethernet cable
To see all the interfaces present on the open board

# ifconfig -a

After this we got the particular interface then we have to configure it.
# ifconfig eth0 192.168.1.12 up

where ethOQ is the interface name.

Again check whether it is configured or not

# ifconfig -a

Then we have to set the gateway

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

# route

Left-click the Window tab.

Show view
----> others..

....... > Remote Systems

and ok

C/C++ - Eclipse
File Edit

7 led i
p=3

¥ il Includes {

> (& /home/ashu/work/am335x/st i

» (= /home/ashu/work/am335x/st i

» (= /home/ashu/work/am335x/st :

(£ /home/ashu/work/am335x/si i

» = Debug
> & myled.c
> [ open_board.h

@ ey dr@rinr0r Q-

v & Kemote systems &
28 Remote Monitor
I%, Remote Scratchpad
7 Remote Search
EL Remote Shell
8 Remote System Details
.\f Remote Systems
% Team
& Terminals
> (= SystemTap

{ » & Team
n » & Tracing

CDT
16:3
make|
rm -

Cancel | OK [§

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

/myled

Now you are able to see the remote system page.

bg for project myled **++

[ 1 ISLT 1 1 15k)

PR W B

B 13 4)) TueFeb

Q | ® [Boo

& outlin = ak = a8

B %8s e % 7
OPEN_BOARD_H_

B

¢ o8 FEE 2B v =D
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myled/open_board. = t @) Tu
- Brv@ v Erv@r Hr0r®rQr B [EReR . Q | B (B
i ji = d = = ® E =
| . o= ]
[25 Project Explor g ¢/C++Project | 48 Remote Syste 52 ] € [8) open_board.h X =) outl 2 =]
& @ Bl g ~ @® * open_board.h[] ER R ek T
Local Files #define OPEN_BOARD_H_ # out
> 3 MyHome #define ouT 0 # N
» 3 Root #define IN 1 # SET
3 Local Shell: #define SET 1 CLEAR
ORI #define CLEAR O h =
#define BANKO O # BANKO
#define BANK1 1 # BANK1
#define BANK2 2
#define BANK3 3 # BANK2
#define PINO O # BANK3
#define PINT 1 # PINO
#define PIN2 2 = i N

#Ta & console 2 Properties & & HEEGEG =#Byov =B

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

1.5.10. Create New Connection for Remote System login

Right Click on Local select new connection

select linux

e CERS SRR RS SR IR A AR i © s . L Q | B[R
Ex C++Project dARemoteSyste X = O = 8 ||Eoutlx @ ] = B
£a Blg ~ SEIE:'.:Rému.tE 5ysfam1ype Bl e ¥~
Any distribution of Linux = L:
# OPEN_BOARD_H_
"E‘{ir.o:alFiles Sl # our
» 3 MyHome # IN
» 2 Root type filter text ™ # SET
% Local shells ¥ & General # CLEAR
% FTP Only # BANKO
. ux # BANK1
B Local # BANK2
g LTTNG (v2.0) # BANK3
[ ssH only # PINO
G Telnet Only (Experimental) 5 S — , =
| umix UNix —
# Windows AL 08 FHEB B =0
@ <Back Next | cancel | Finish

Create a new resource
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1.5.11. Set the Host Name and IP

Then write Host name as 192.168.1.11
and connection name as Open Board.

c/C++ - Eclipse B ftp @) TueFeb26 4:58:01PM R ashu %

File Edit Source Refactor Navigate Search Project Run
i FEESE EBrvaEvigrv@E 0O [ = (el : Q | B [Bocs

»
HRemotesyste 8 = O = 8 = outl B @ = 8

Remote Linux System Connection R -
& & 5 % . T ! B %R Y e %
Define connection information

e

# OPEN_BOARD_H_
¥ *% Local Files # out
b 3 My Home Parent profile: | ashu = # IN
» 3¢ Root # SET
G Local shells Host name: 192.168.1.11 = # CLEAR
# BANKO
Connection name: openBoard| # BANK1
Description: # BANK2
# BANK3
& Verify host name - # fINO =
Configure proxy settings ‘ i
=4 g BREAGE #8809y =0

@ | <Back | mexta || cancel | ([ Finish

Create a new resource

Select ssh.files

s - W I R SRR C AR TS » I & v <. : Q | B [Roce
.
#ARemoteSyste X = 8 = 8  BEoulR @ =
- Files g -
+ & Bl % 1 z BB R W e %
Define subsystem information
ES # OPEN_BOARD_H_
- "
‘E‘{i!.ocalﬁles Configuration Properties & 00
* 5 My Home dstare.fil N # IN
» 2% Root rs :;Irle. iles Property Value # SET
T Local Shells = ll:]-rlleS # CLEAR
=S # BANKO
# BANK1
# BANK2
Available Services # BANKG
# PINO

2 ssh/sftp File Service
¥ %} SSH Connector Service
[ 55H Settings

7

&
&
@
&)
2]
&

& mB-rmo- =08

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

@ | <Back [[Nexts [ | cancel || Finish

Create a new resource
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- ) v @ v S5 v e
New Connection
: e Anemotesgre 1 = 0
- Processes
£ & Bl % . , i
Define subsystem information
¥ *% Local Files 5 .
:E‘i, e Configuration Properties
5 My Home
» 3 Roct dstore.processes Property Value
o
3 Local Shells processes.shell.linux

Available services

2 shell Process Service

Description

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

<Back |

Next> || Cancel | I

Create a new resource

select processes.shell.linux and next

A  FoulR @ = 30

%
&
<@

# % B R R R B R RS

=
o
&

BE R Y ew ¥
OPEN_BOARD_H_
out

IN

SET

CLEAR

BANKO

BANK1

BANK2

BANK3

PINO

B #B~vmvy =B

i TR B v v @ iHr0-Q-Q~ ®S v D -
-
E #ARemotesyste X = ©
Shells
£ @ Bl % : :
Define subsystem information
- "
‘E‘{i!.o:alﬁles Configuration Properties
i dstore.shell I
» 3 Root sne s Property Value
T Local Shells Salky
Available Services
2 Generic shell service
¥ % SSH Connector Service
[ S5H Settings
Description
Work with shells and commands on remote systems using the Secure Shell (ssh)
protocol.
@ | <Back | Nexty || cancel || Finish

Create a new resource

select ssh.shells and next

1
&
s

B [Bc/cH

g EEoutl® ¢ =5,

&
3

# B B R BB R R RS

Bk’ W
OPEN_BOARD_H_
out
IN
SET
CLEAR
BANKO
BANK1
BANK2
BANK3
PINO

e ¥ -

& mB-rmo- =08
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c/C++- Eclipse
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PR W B

Bty w) TueFeb2

File Edit

i - B

EEl
¥ *% Local Files
> 3 My Home
» 3 Root
T Local Shells

Create a new resource

FrOr XUy BO v -

Ssh Terminals

Define subsystem information

Configuration Properties

& ssh.terminals Property Value

Available services
& SSHTerminal Service
¥ 8 SSH Connector Service
| | [OssHsettings

Description

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

@ <Back | cancel || Fpsh |

select ssh.terminals and finish

Now we successfully create the connection.

Click on the open board
My Home

it

i(g 2@

B3 Ty <) TueF

Q | B (B
= B8  FoulR @ = 30
BE R Y ew ¥
OPEN_BOARD_H_
out
N
SET
CLEAR
BANKO
BANK1
BANK2
BANK3
PINO

# % B R R R B R RS

I

B #B~vmvy =B

¥ Ef Local
¥ *% Local Files
» 3 My Home
» 3 Root
T Local Shells
¥ A OpenBoard
¥ % SFtp Files
A
Pending...
» % Root
> B shell Processes
55 Ssh shells
P sshTerminals

File filter: My Home

B B -G -0 Q- mE (EER

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

#ifndef OPEN_BOARD_H_
#define OPEN_BOARD_H_

#define out 0
#define IN 1
#define SET 1

* Secure Storage

Please enter the secure storage password.

= |

Password: “

[ show password

@ | Ca%el | oK

Then a secure Storage tab is opened just cancelled it.

i

@
&
=)
&

Q | B (B
= O EEoutlx ¢ =5,
B R e T
OPEN_BOARD_H_
out
IN
SET
CLEAR
BANKO
BANK1
BANK2
BANK3
PINO

# B B R BB R R RS

7

& mB-rmo- =08

i Fetching children of My Home: (0%) 1 @&
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C/C++- Eclipse

[ 1 ISLT 1 1 15k)

PR

=ty ) Tue

MHRemotesyste 8 =

£ & Bl %
¥ Ef Local
¥ *% Local Files
> 3 My Home
» 3 Root
T Local Shells
~ A OpenBoard
¥ B sftp Files
M
Pending...
» 3 Root
» B shell Processes
3 sshshells
4B sshTerminals

File filter: My Home

Type User ID as root

0%

[ =R

Q-

[8) open_board.h
@® * open_board.h[]

#ifndef OPEN_BOARD_H_
#define OPEN_BOARD_H_

#define ouT 0

#define
#define
#define
#define
#define
#define BANK|
#define BANK|
#define PINO
#define PINT
#define PIN2

& |

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

rm -rf ./myled.o

16:51:12 Build Fi

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

Password (optional):
Save user ID
Save password

=

Cancel

leave password as blank. Then press OK.

1.5.12. Launch the Remote Terminal

C/C++ - myledfopen_board.h - Eclipse

File Edil

—r

roject myled ****

it

Q |8 [Bocn]

A  FoulR @ = 30

=

BE R Y ew ¥
OPEN_BOARD_H_
out

IN

SET

CLEAR

BANKO

BANK1

BANK2

BANK3

PINO

# % B R R R B R RS

EHE By =8

Fetching children of My Home: (0%) T &

9~ (TR

[2, Project Explorer [ C/C++ Projects | £ Remote Systems £

v Ef Local
¥ *% Local Files
> 3 My Home
» 3 Root
5 Local Shells

¥ %8, Sftp Files
¥ % My Home
» @ adc
» © button
»Oled
= myHelloworld
» % Root
> [ shell Processes
T3 Ssh shells
%8 Ssh Terminals

Connection: Open Board - Host name: 192.168.1.11

BrO k-G BE S
= [8) open_board.h %
g v @& * 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 O
#define PINT 1
#define PIN2 2

wNn-—oo

E console

DT Build Console [myled]

=

6 ¢[8 EEG

4

OPEN_BOARD_H_
out

IN

SET

CLEAR

BANKO

BANK1

BANK2

BANK3 -

# 0% B B BB R BN

®Evrsy

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

make clean

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

16:51:12 Build Finished (took

Now we can see all the contents of open board.

myled

57ms)

If you want to open the Open Board terminal just Right click on Ssh Terminal and click on

the Launch Terminal.

LEW
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25 Project Ex [ C/C++Pro M8 Remotes 22| =

£ &8 Bl %
¥ Ef Local
¥ %% Local Files
» 3 My Home
» % Root
3 Local Shells
¥ & OpenBoard
¥ %2, SFtp Files
¥ % My Home
» O adc
» & button
> led
= myHellowWorld
* 3 Root
» B shell Processes
T Sshshells

Ssh Terminals

Subsystem: Ssh Terminals

IERAEAC I A S A ISR A SRS =R B oo " Q B |BRc/c
[W open_board.h 52 = 8 Eoutli % A Task = |

@ * open_board.h{] TR TR

#ifndef OPEN_BOARD_H_ # OPEN_BOARD_H_

#define OPEN_BOARD_H_ # our

#define oUT 0 21N

#define 1N 1 # SET

#define SET 1
3 CLEAR

#define CLEAR O &

#define BANKO 0 # BANKO

#define BANK1 1 # BANK1

#define BANK2 2

#define BANK3 3 Fananie

#define PINO O # BANK3

#define PINT 1 # PINO

#define PIN2 2 = - o

v

s 8 i & Terminals = = 0

% OpenBoard %
root@phyCORE-AM335x:~ 1s
ad button led

c myHellowWorld
root@phyCORE -AM335x: ~

1.5.13. Insert the driver using the Remote Terminal

Go to the led directory and insert the driver into the kernel space.

# cd led
#1s
# insmod driver.ko

=t 0) Tu

£ a Bl s
v Ef Local
¥ *% Local Files
> 3 My Home
» 3 Root
5 Local Shells
¥ & openBoard
¥ %8, Sftp Files
¥ % My Home
» @ adc
» © button
»Oled
= myHelloworld
» % Root
> B shell Processes
T3 sshshells
» %8 Ssh Terminals

Gr@ v v @ B rO v U BE B G 4 Q | (B
[8 open_board.h 52 = g B= outli = = o

@& * open_board.h[] IR R T

#ifndef OPEN_BOARD_H_ # OPEN_BOARD_H_

#define OPEN_BOARD_H_ # ouT

#define oUT 0 # IN

#define IN 1 # SET

#define SET 1

#define CLEAR O & ean

#define BANKO 0 # BANKO

#define BANK1 1 # BANK1

#define BANK2 2

#define BANK3 3 S alnaic

#define PIND O # BANK3

#define PINT 1 # PINO

#define PIN2 2 = . -
[2i Problems ¥ Tasks & console © Properties i Call Graph | & Terminals = (&

% openBoard 2

root@phyCORE-AM335x:~ 1s -
adc button led myHelloworld

root@phyCORE-AM335x:~ cd led/

root@phyCORE -AM335x:~/1led 1s

README.txt driver.ko led led_shared led_static

root@phyCORE-AM335x:~/led insmod driver.ko

root@phyCORE -AM335x
root@phyCORE-AM335x:~ [

www.phytec.in
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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.

C/C++-Eclipse B\t 4) TueFeb
File Edit Source R Navigate Search Project Run Window Help
£~ B SR IR C AR SR IR R N =i S C . Q | (B
We/e = = B8 [8 open_board.h &2 = 8  Foutln % = 8
B e 7 @ * open_board.h[] T ELEE
&rled #ifndef OPEN_BOARD H_ # OPEN_BOARD_H_
i #define OPEN_BOARD_H_ # our
~ & Includes #define OUT 0 &N
> (& /home/ashu/work/am335x/st #define IN 1 # SET
> (2 /h h kfam335 #define SET 1 CLEAR
(2 /home/ashu/werk/am335x/si Sderine CLEAR D #
¥ [ /home/ashu/work/am335x/st #define BANKO 0 # BANKO
(£ /home/ashu/work/am335x/si #define BANK1 1 e Build Project # BANK1
#define BANK2 2
>
& Deblig #define BANK3 3 _ Buildi ject parae
> (g myled.c #define PINO 0 Qe narrolecs.; # BANK3
> [n open_beard.h #define PIN1 1 # PINO
#define PIN2 2 | = i o
—— D
Invoking Command: make clean & r\ r <
Bl cons = A0 9|8 BEB B8 0 =01
CDT Build Console [myled]
16:45:23 *#*** Build of con [ ||Always runinbackground
make all
Building file: ../myled.c . —_—
Invoking: Cross GCC Compil Cancel || Details>> | IRuntackgruund‘
arm-cortexas-linux-gnueabi N o "myled.o” "../myled.c”
Finished building: ../myled.c -
Building target: myled
Invoking: Cross GCC Linker
arm-cortexa8-1linux-gnueabi-gcc -L/home/ashu/workspace/led/temp -0 "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: shome/./myled: Text file busy
D
/myled : Build Project: (26%) T E

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
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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.

« 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

X B v

fi

w*F
L

Name: | myHelloWorld |

Main - %5 Debugger| & Source| %, Source| & Refresh| = Common| 10
-| [&] c/c++ Application

Project:
©] myHelloworld ;
[c] C/C++ Attach to Application |_myHeIIOW0r|d
[E] C/C++ Postmortem Debugger C/C++ Application:
= Java Applet | Debug/myHelloworld
7] Java Application '
Ju JUnit

B Launch Group
Z, Remote Java Application

@ Multiple launchers available - Select one...
Filter matched 9 of 9 items

@ o
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Select the Debugger tab

Create, manage, and run configurations

@ Multiple launchers available - select one q}continue

SER KA Name: [myHeIIoWorId ]
type filter text Main %5 Debugger . &/ Source| %, Source| +* Refresh| = Common| “10

- [E ¢/c++ Application et ; e
(2] myHelloworid =
[c] C/C++ Attach to Application & Stop on startup at:

[c] C/C++ Postmortem Debugger

B Java Applet Debugger Options
1] Java Application Main Shared Libraries C ti
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 (Note: Requires non-stop GDB)

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

i ! » | @ Multiple launchers available - Select one... “ “

Filter matched 9 of 9 items

@ B (| oo

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

0 E X B3y

Name: [myHeIIoWorId ]

Main [%5 Debugger . &~ Source| &, Source| 5 Refresh| = Common| ™10

- [c] ¢/c++ Application

ebugger: (gdbserverDebugger. v
(2] myHelloworld -
[E€] C/C++ Attach to Application @ Stop on startup at:
[c] C/C++ Postmortem Debugger
&3 Java Applet Debugger Options
[T Java Application [Main ‘Shared Libraries Connection
Ju JUnit
- GDB debugger: /opU/OSELAS. Toolchain-1.99.3/arm-113) | Browse. |
Z, Remote Java Application GDB command file: [ l _
(Waming: Some commands in this file may interfere with the startup

operation of the debugger, for example "run®.) -
| Non-stop mode (Note: Requires non-stop GDEB)

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

M v
143

il gL @ Multiple launchers available - Select one... “ “
Filter matched 9 of 9 items
@ B (| oo

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

CEX B3r

Name: [myHeIIoWorId ]

type filter text

Main f?_nehugg_e.r By Sourceﬂ E, Source\l K Refresh} =] Qommon\l 10

- [&] ¢/C++ Application

Debugger: gdbserverDebugger v
€] myHelloworld =
[c] C/C++ Attach to Application i Stop o startip At
[€] C/C++ Postmortem Debugger
¥4 Java Applet Debugger Options
] Java Application . Main Shared Libraries Connection .
Ju JUnit

# Launch Group Type: ﬁ

iZ, Remote Java Application

Host name or IP address: [192.168.3.11 ]

Port number:

qI: 1 T .

‘ @ Multiple launchers available - Select one... " -
Filter matched 9 of 9 items
@ (" TN

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? DS‘

| 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 serv

er on the target.

Edit Sourc
vl @ @ | BY0vQy | ®® Fv |4 | Hvive ey O #%Debug 7
Debug 23 )=Variables 2 'e Breakpoints | sl Registers | =i Modules
%& B g =5 iabl ) kp P 1010 g' dul =8
o 2@ 4 i % 0 il v
- [£] myHelloworld [C/C++ Application] 4 ||| Name Value
- & gdbserver Debugger (4/6/11 2:41 PM) (Suspended) + (= buf Oxbedd3c47
— of® Thread [1] (Suspended)
= 1 main() /home/ubuntu/workspace/myHelloworld/Helloworld.c:
p JOPt/OSELAS.Toolchain- Jarm- -linux-gnueabi/gcc-4.3.2-gli
wi /home/ubuntu/workspace/myHelloworld/Debug/myHelloWorld (4/6/11
[¢ Helloworld.c 2 = B || 3= outline =8
#include <stdio.h= B 5= o -
#include <unistd.h> BBl o ¥
#include <fcntl.h> 0 stdioh
void write tty(char *buffer, int count) o unistd.h
{ u fentlh
int out; ® write_tty(char*, int) : void
out = open("/dev/console”,0_RDWR) ;| ) i .
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 phvC. -M! {seriali\n"}: N
El Console 2 . &) Tasks| £l Problems| (3 Executables| § Memory Bk REEE £ Bvrgy =0

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

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

now start to debug the project.

with the target's GDB server. You can
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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.

wi /homejubuntu/workspace/myHelloWorld/De

J— A Al A AR ) g A | ) a

nt)
Add Bookmark...
Add Task...
Show Quick Diff Shift+Ctrl+Q
Show Annotation
Show Line Numbers
Folding = phy
i of

Preferences...

El Console 32 . ¥ Tasks|[2{ 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
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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

il Registers | =k Modules | ® Breakpoints |#9= Variables &3

MName

—| (= puf

()=
)=
()=
()=
()=
()=
()=
)=
()=
)=
)=
=)=

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

buf[0
buf[1
buf[2
buf[3
buf[4
buf[5
buf[6
buf[7
buf[8
buf[9
buf[10]
buf[11]

— e e ed d e e ed —d

G

= [

Value

Oxbedd3c47

'@

e

et

-35

-66

-16

-124

o o o o o

You will see the content of the buf variable in the Variables window.
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18 Registers [ﬂ. Modules [-. Breakpoints M =g
Lok Lo ®
9= buf[1] et v
9= buf[2] 1
9= buf[3] 'c'
9= buf[4] 0"
9= buf[5] ™m'
9= buf[6] e
9= buf[7] '
9= buf[8] i
9= buf[9] '
9= buf[10] '
9= buf[11] i .
a 1l ) N .
"Welcome to the World of the phyC I [(serial)yn"” o
==
A [ I e

Click on the variable buf

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

The debugger stops in write_tty().

You will see the following variable window:
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Name

+ o buffer
¢4! count
9= out

Click on the variable buffer

siti Registers | =k Modules
+ [

Value

| Oxbef9eca7

48
|0

‘8
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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
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Change the value of count to 7 and click OK
Open Minicom if the application is not already opened
Go back to Eclipse

Click the Step Overbutton two times

i

Change to Minicom

root@phyCARD:~ gdbserver 192.168.3.11:18000 myHelloworld
Process myHelloWorld created; pid = 591

Listening on port 18600

Remote debugging from host 192.168.3.10

Welcome to the World of the k,‘;h}.rc !
Welcome |

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:

[ Oxbefoeca7

@ . Cancel | oK |

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 | [l Problems | {3 Executables

BEF9EC50 6F207468
BEF9ECE0 68652870
BEFSECT0 657269061
BEFSECS0 DBAFB340
BEFSEC90 gleoeeee
BEF9SECAG g8cs30e00
BEFSECBO 08500240

Monitors -
&= % q& 0xbef9ec4? : 0xBEF9EC4T7 <Hex> &3

e, e

et .I' HEIE’ ggv ~ =0

¢ New Penderings..f]

6520576F
68794341
6C290AB0
9C8400080
90840000
oeeeeeee
oeeceeee

72606420
52442D4D
gegoesee
08301440
Feg4e000
0eeee8ee
88ECF9BE

6F662074
21202873
88ECFI9BE
D4EDF9BE
gee00000
20000000
90AFB340

]

¢

Change the window size

fE Console [«E Tasks (@ Problems (I

Monitors

Ox w

Click Add Rendering

%-

Bl
Bl

Monitors
4 R % 0xbef9ec47 <Hex>

@ Oxbefoecda7

Hex

El Console ‘ @Tasks‘@ Pmblems|0 Executables | [ Memory

ot G B %y ~ -O

Select rendering(s) to create:

Unsigned Integer
Hex Integer

Sigged Integer

Select ASCII and click OK
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El Console | ¥ Tasks | [2 Problems |{3 Executables | [} Memory &3 et 2k BB Gy © 0O
Monitors + X % Dxbef9ec47 <Hex>  |Oxbef9ec47 : OxBEFIEC47 <AS 2 . == New Renderings...
Address 8 - 3 4 - 7 g - B C-F
BEF9EC40, T-[jj@ | CExEIwWw  elco me t
BEF9EC50, o th e Wo rid of t
BEF9ECEE. he p hyCA RD-M 1 (s
BEFIEC70 eria U 104

8 1
BEFOEC80 0 [I@ &, EE] HEEE 0iud

BEF9EC90 UM B 0. E5E]
BEFOECA®, Ef[3IET .

You can see the contents of the variable buffer at the address Oxbee13ca7 (or whatever

address is used on your system).

Now click the Resume button from the menu bar

(¢ Helloworld.c &3 = 0

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)wn"};
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.

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

Before doing any thing please read the RAEDME.txt
We have to resolve some dependence as given below:
ftp://ftp.phytec.de/pub/Products/India/OpenBoard-
AMS335x/Linux/latest/src/apps/apps.tar.gz

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 related bin directory.
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2.1. User LED'S
The Open Board-AM335x includes 4 LEDs listed as LED1, LED2, LED3, LED4 on the board.

2.1.1. Pre-Requists

User Led driver should be enabled in Kernel below is configuarion details. It is already enable in
our linux ulmage. If you want to do it manually then.

Type make menuconfig in linux kernel source

System Type --->
TI OMAP2/3/4 Specific Features --->
[*] AM335X based phyCORE AM335X
Handle AM3359 Openboard Muxing --->
[*]Led driver

2.1.2.Compiling User Led Application

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

# cd final/led

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.

2.1.2.2. 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

# .lled_shared
It will blink the 4 leds 5 times.
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2.2. User BUTTON'S

The Open Board-AM335x includes 4 BUTTON'S listed as BTN1, BTN2, BTN3, BTN4 on
the board.

2.2.1. Pre-Requists

User Button driver should be enabled in Kernel below is configuarion details. It is already
enable in our linux ulmage. If you want to do it manually then.

Go to the kernel directory and type make menuconfig
# make menuconfig
System Type --->
TI OMAP2/3/4 Specific Features --->
[*] AM335X based phyCORE AM335X

Handle AM3359 Openboard Muxing --->
[*] User Buttons driver

2.2.2. Compiling User Switch Application

2.2.2.1. 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)
# 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.

2.2.2.2. 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.
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2.3. ADC

The Open Board-AM335x provided additional ADC expansion for ADC Cannels there we have 8
channel. You find it out in the board at connector number X-50.

2.3.1. Pre-Requists
For testing the ADC you can use an POT which looks like

VCC 3V3 ADC-IN

L POT

-

GND

We can connect VCC_3V3 to X50.2
GND to X50.11 and ADC-IN to AINO-AIN7

In the above figure we are using a 10 k Potentiometer
2.3.2. Compiling User ADC Application

2.3.2.1. Host Side

First go to the application directory and then to the adc directory.

# cd final/adc

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

www.phytec.in 50 Revision no. 1.0



[ 1 IST1 1 1 1555

PN e

# make

It will create a bin directory where adc_am3359.ko (driver to be inserted) and adc
(application to be executed) is created.

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

Step-1: Insert the driver file adc_am3359.ko
# insmod adc_am3359.ko

Step-2: Run the adc user app to print the adc value
Syntax: adc <channel_num> // channel_num O to 7
# .Jadc 1

Step-3: Change the value of POT and observer the values printed on the screen.
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Get the dialog going ...
... and stay in touch

India

PHYTEC Embedded Ltd.
#9/1 1st Floor, 3rd Main
8th Block, Opp. Police Station
Kormangala, Bangalore-560095
Tel.: +91-8041307589
www.phytec.in

Germany

PHYTEC Messtechnik GmbH
Robert-Koch-Strafl3e 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
F-72140 Sillé le Guillaume
Tel.: +33 2 43 29 22 33
Fax: +33 24329 22 34
www.phytec.fr
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