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Introduction

This Reference Manual describes the phyBOARD-RANA-AM335x for application
development. First chapter describes the installation of eclipse and how to develop an
application on phyBOARD-RANA-AM335x using Eclipse IDE. Second chapter describes
about how to write an application using console terminal. After completing this manual you
will come to know how to use the Eclipse.

1. Application development using Eclipse IDE

During this chapter you will learn how to build your own C/C++ applications for the target
with the help of Eclipse. We will start developing our own applications with the help of
Eclipse. First we will take a look on the C programming language. At the end of this
chapter we will explain how to execute your written programs automatically when booting
the target.

1.1. Eclipse IDE Installation

Download the Eclipse IDE from the below link(Note: According to your system
configuration) and install.

For Linux:

W Install java using below command:
$ sudo apt-get install openjdk-7-jdk openjdk-7-jre

B Download eclipse from below link
http://www.eclipse.org/downloads/packages/eclipse-ide-cc-developers/junosr2

For windows:

B Download and install the java for windows using below link:

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

B Download eclipse from below link

http://www.eclipse.org/downloads/packages/eclipse-ide-cc-developers/junosr2
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1.2.

Eclipse IDE Configuration for phyBOARD-RANA-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/phyBOARD-RANA-

AM335x/Linux/PD13.0.0/tools/toolchain/arm-cortexa8-linux-gnueabihf.tar.bz2

Set ip Address
$ ifconfig eth0 192.168.1.12 up
Ths will be used as server IP address

Note : Where eth0 is the LAN Interface.

Set the gateway

# route add default gw 192.168.1.1

For Windows:

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

2012.09-64-arm-none-linux-gnueabi.exe

Click Start » Control Panel » open Network and Sharing Center
From the Tasks menu on the left, choose Manage Network Connections
Find and Right click on the active Local Area Connection and choose

Properties

Double-click on Internet Protocol Version 4 (TCP/IPv4)

Click on Use the following IP address

Enter a IP like 192.168.1.12

Press Tab and the Subnet Mask section will populate with default
numbers

Enter gateway 192.168.1.1

Hit Ok .
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1.2.2. Target Setup
Connect the power adaptor, serial cable, ethernet cable to the Rana AM335x
Board & Boot the Board.

To see all the Communication interfaces present on the Rana AM335x Board
# ifconfig -a
m Configure ethO.
# ifconfig eth0 192.168.1.15 up
where ethO is the LAN interface.

B Check whether ethO is configured or not by using the below command.

# ifconfig -a

Note
192.168.1.15 is not mandatory you can use any IP but it should be

different from the server IP.

B 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 Eclipse

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 .
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1.3.1. How to open eclipse

For Linux:-

B Go to the Location where you have downloaded eclipse, Extract it and run
binary file ./eclipse

B Confirm the workspace directory with OK

For windows:-

m Click the Eclipse icon to start the application. You can find this icon on

your desktop.

B Confirm the workspace directory with OK

Select a workspace

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

Workspace: .fhnmefubuntufwurkSpace %J

Use this as the default and do not ask again

N _ Cancel | oK |

B Close the "Welcome to Eclipse" screen by clicking on the "workbench"
button
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C/C++ - Eclipse

<)

FriDec 13 3:19PM & SHAMMI %

B File Edit Source Ref Navigate Search Run Project Window

Help
@ welcome =

=
B Welcome to the Eclipse IDE for C/C++ Developers

3

Overview

¥

Tutorials

NG |

Samples

-

Workbench

BIMRD

Get an overview of the features

I

Now you can see the Eclipse workbench.

C/C++ - Eclipse

7S

What's New

ETR ) TR I MR NG

[ Project Explorer 53 B & = 8

(2! Problems %8~
Oitems
Path

Description Resource

Location

Type

Ll PM % ashu {if
Q A=l Y |
= B Eoulik @M k. = B

Anoutline is not available.
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1.3.2 Creating a New Project

In this section we 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.

B Select File » New » Project from the menu bar. A new dialog will open.
B Select C Project and click Next

New Project

Select a wizard

Create a new C project |

Wizards:

» = General
¥ = CfC++
C++ Projeck
Makefile Project with Existing Code
> = CVS
* = RPM
* (= Tracing

@ <Back l Next> ‘ | Cancel | Finish

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

C Project
C Project p—
Create C project of selected type |

Project name: | myHelloworld

& Use default location

Browse
Project type: Toolchains:
* = GNU Autotools Cross GCC
¥ &= Executable Linux GCC

® Empty Project

® Hello world ANSI C Project
» = Shared Library
> (= Skatic Library
* = Makefile project

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

@ | =< Back JI NexiPy ] | Cancel Finish
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m Click Next

Select Configurations —

select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Cross GCC
Configurations:

& %5 Debug

| Select all |
& B Release

| Deselect all |

| Advanced settings... |

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

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

@ < Back Next > Cancel Finish
! J | | |

B Set Toolchain Prefix & Path and Click Finish

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

< C Project

Cross GCC Command —

Configure the Cross GCC path and prefix

Cross compiler prefix: |arm-cortexas-linux-gnueabihf{

Cross compiler path: [gcc-4.7.3-glibc-2.16.0-binutils-2.22-kernel-3.6-sanitized/bin| | Browse... |

® <Back Nexkt = Cancel | Finish
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Note

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

1.3.3. Open new C source file
B Right-click on myHelloWorld project

B Select File » New » Source file from the menu bar

B In Source file write myHelloWorld.c and click on Finish.

C/C++ - Eclipse B E® Ty o) TueDec1010:00AM & SHAMMI %
- File Edit Source Refactor MNavigate Search Project Run Window Help
Ef‘j- B oy | v oW B &5~ [ G~ ﬁvﬁv@;v%v;@@g"vg LR &
-— a | [Roce]
- 7e j 2 = g —~ = O o 1 = B8
5 Project Explorer 7 T o]
‘ i = & - -
s B -5 Source File
— v s Giesh il c An outline is not available.
i reate a new source lile.
M ¥ @ Includes =]
» (& /home/shammi/toolchain/arm-col
» (& fhomefshammi/toolchain/arm-cor Source folder: | myHelloworld | Browse...
a > (& fhome/shammi/toolchain/arm-co source file: myHelloworld.d ]
» (2 fhome/shammi/toolchain/arm-col .
—— Template: | Default C source template : || Configure...
=
e 4
% | @ cancel Finish
o @ . g |’—EZﬁLu By =0
Cr
{.)I DT BUIld Console [myHelloworld]
.

w0 [

=5 myHelloworld
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1.3.4. Write simple Hello Application

Write a simple Hello Application in C.

C/C++ - myHelloworld/myHelloworld.c - Eclipse B (99%) Ty 4)) MonDec1610:25AM & SHAMMI {i
" File Edit Source Refactor Mavigate Search Run Project Window Help

:f‘j' B B/ R E B i B0 AR @O Y v 4 g i~ &l » 5 &

F Q B | Bccs+
e (05 Project Explorer 52 = 8 | [@ myHelloworld.c ® = [ | Zox ==

'.; i = & @ * myHelloworld.c[] = 1A W S @

I\ = #includes<stdio.h> B 1% | #*

hii=
» 4 Binaries
» kil Includes
» = Debug
* [& myHelloworld.c

int main() -

printf("Hello World");  stdio.h
return 0; @ main():int

Y
I

rDEINDE D S0 E

a

El console 2 s it H 4 s BREEB #Byriy =8

CDT Build Console [myHelloworld]
ZYID3I1UIDLIN1/140ID4IUT 4D I3V ITEIAAILDISUITOIYY.

Please contact your system administrator.
Add correct host key in /home/shammi/.ssh/known_hosts to get rid of this message.

AFfandiam OOA Law in fhom fohommd £ cch fleanun haete:®

Writable Smart Insert 14:1
N

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

Modify Post build steps:

B Right-click the myHelloWorld project and chose Properties
The Properties dialog box will appear.

B 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@192.168.1.15:/home ;ssh
root@192.168.1.15 ./myHelloWorld
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) Settings F=T -

" Resource ®Tool Settings Build Steps Build Artifact | [} Binary Parsers | @ Error Parsers i
Builders =
¥ C/C++ Build Pre-build steps
Build Variables Command:

Discovery Options
Environment

Description:
Logging
Settings
Tool Chain Editor Post-build steps
» C/C++ General Command:

Project References
Run/Debug Settings

* Task Repository
wikiText

[scp /myHelloworld root@192.168.1.15:/home ;sshroot@192.168.1.15 ./myHelloworld

Description:

) Cancel OK

Note
First login manually using ssh as shown in snapshot below. Otherwise we will not be able to
login in target because it requires secure connection

shammi@shammi-Compaq-Presario-C700-Notebook-PC:~$% ssh root@l92.168.1.15

The authenticity of host '192.168.1.15 (192.168.1.15)' can't be established.
RSA key fingerprint is 29:63:10:b2:17:40:b4:0f:46:30:fe:aa:26:30:Ff5:99.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanentli added '192.168.1.15' (RSA) to the list of known hosts.

root@RANA-AM335x:~

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.
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m Click Apply

m Click OK

1.3.5. Build the project

B Select Project » Build project from the menu bar
The project will be built.

B Select the Console tab.

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

C/C++ - myHelloworld/myHelloworld.c - Eclipse [] B8 9 (99%) g 4)) TueDec1010:15AM & SHAMMI {if
o File Edit Source Refactor Navigate Search Project Run Window Help
LT By Ko oW [CEAANAERANE SR SN C AR S B IR A S A N - =0 LI
= 2 o=
[25 Project Explorer 22 2 8 [ myHelloworld.c 52 = B 8= o0 2 = B
! i = & - @ * myHelloWorld.c[] T T
E el -5 #includesstdio.h> B RN e %
e = o =int main() =
3. 3 » ¥ Binaries i
'# Includ printf("Hello World"); =1 stdio.h
BMincludes . o return 0; e main():int
A » (8 /home/shammi/toolchain/arm-cot H
6 > (& /home/shammi/toolchain/arm-coi
» (& /home/shammi/toolchain/arm-cor
—
E > [ /home/shammi/toolchain/arm-coi B
* = Debug [2 Problems & Tasks B console ¢ |l Properties i Call Graph o & ¢l MG tB~Cix = 8
¥ [& myHelloworld.c CDT Build Console [myHelloworld]
. o stdio.h 10:13:07 **** Incremental Build of configuration Debug for project myHelloWorld ****
make all

e ®:main():int Building file: ../myHellowWorld.c
— Invoking: Cross GCC Compiler
arm-cortexad-linux-gnueabihf-gcc -00 -g3 -Wall -c -fmessage-length=0 -MMD -MP -MF"myHelloWorld.d" -
MT"myHelloworld.d" -o "myHellowWorld.o" "../myHellowWorld.c"
Finished building: ../myHelloworld.c

c Building target: myHelloWorld
> Invoking: Cross GCC Linker
arm-cortexa8-linux-gnueabihf-gcc -o "myHelloWorld” ./myHelloWorld.o
Finished building target: myHelloworld|
Yl make --no-print-directory post-build I
-~ scp ./myHellowWorld root@192.168.1.15:/home ;ssh root@192.168.1.15 ./myHelloworld
{ Hello World

——
10:13:09 Build Finished (took 1s.524ms)

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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1.4. Changing the Demo Application

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

B Open Eclipse if it is not opened yet
B Double-click myHelloWorld.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 phyBOARD-RANA-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.

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

In the next screenshot you can see the complete program.
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File Edit Source

B ProjectkE X = B
B & =
.17
» #F Binaries
» &l Includes
» = Debug
> [ myHelloworld.c

13 e

B O LB SRS

L]

Refacto

c/c++ - myHelloworld/myHelloworld.c - Eclipse

[£] *myHelloworld.c = m BEou = = g
@ * myHelloWorld.c]] @ e e <
#include<stdio.h> ER *®
#include <unistd.h> U stdio.h
#include <fcntl.h> =1 unistd.h
Sint mainQ) = fentlh
i e main():int
chgr buf [1 = { A"WElcmme to the World of the Rana-AM335x! (serial)\wn" }; e write_tty(char®, int) : void
write_tty(buf, sizeof (buf) - 1);
printf("Hello World\n");
return 0;
¥

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

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

}

666);

T = console & E pit
CDT Build Console [myHelloworld]

o3 -

=
o -

make --no-print-directory post-build
scp . /myHelloworld root@®192.168.1.15:/home
Hello World

;ssh root@192.168.1.15 ./myHelloworld

Writable Smart Insert 16:14

B Save your program after changing the code.
B Select Project » Build project from the menu bar
The project will be build...

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

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

File Edit

T

Source

5 ProjectE s = O 48 myHelloworld.c £ = =

@ * myHelloWorld.c[]

B ou % E = O

g ® - ET e -
E-= #include<stdio.h> SR b
s #include <unistd.h> u stdio.h
» 4 Binaries #include <fcntl.h> =1 unistd.h
» il Includes Sint main() o fentlh
» = Debug 4 4 main():int
» [& myHelloworld.c char buf [] = { "Welcome to the World of the Rana-AM335x! (serial)\n” }; @ write_tty(char®, int) : void

write_tty(buf, sizeof (buf) - 1);
printf("Hello World\n");
return 0;

b B

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

int out;

out = open ("/dev/console”, 666);

write(out, buffer, count);|

close(out);

¥ =

ET E console & i
CDT Build Console [myHelloworld]
../myHellowWorld.c

# B~y = B

Finished building:

Building target: myHelloworld
Tnvoking: Cross GCC Linker
arm-cortexa8-linux-gnueabihf-gcc -o "myHelloWorld”
Finished building target: myHelloworld

. fmyHelloWorld.o

make --no-print-directory post-build
scp ./myHelloworld root@192.168.1.15:/home
Hello world

;ssh root@192.168.1.15 ./myHelloWorld

Writable Smart Insert 22:27
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1.4.1. Open Target Board using Minicom

B Open the terminal using minicom-

# sudo minicom -D /dev/ttyXX

Note
where XX is the Node Number.In case of USB-to-Serial converter it will be USB*.

B Enter user name root and press Enter then type Is to see all the file.
# s
Run ./myHelloWorld to start the application
# ./myHelloWorld
Hello World

Welcome to the World of the Rana-AM335x! (serial)

B close minicom.

In this section we had changed an existing application. We had also learned
how to access the serial interface. First we 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().

1.5. 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 above settings, refer section 1.2.1

PHYTEC Embedded Pvt. Ltd 2014 17



For Linux :
You have to set the address manually ,for this refer section 1.2.2.1

B Left-click the Window tab
Show view » other » Remote Systems and ok

C/C++ - Eclipse
File Edit

¥ Sshshells
> ¥ ssh Terminals

BMNBOD sy 45 e

Ll

4)) TueDec10 409PM LS

Source Refactor Mavigate Search Project Run

window Help

# Remote System Details

& =void write] .5 Remote Systems

int out; % Team
out = open )
write(out, & Terminals
close(out}i » & systemTap
1

anq I
Cancel | DE

%8 Rana Board 2

Lals b4

root@RANA - AM335XT="T"
myHellowor1d

root@RANA-AM335x:~ ./myHelloworld
Hello world

root@RANA-AM335x: ~

writable smart Insert

Now you are able to see the remote system page.

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

9:19

e = RS R A S s ) EHigreds @0~ -Q®= 50 5 v o~ 7
Q 2] !%CIC++‘
e = & * myHellowg A BwE e
= 8 SR #include<s] @ B % ' ®
- #include <« — -
#include < e =
v > & Profiling U stdio.h
» * Local Files ’i"t main() '&Jgemote Syt o unistd.h
Remote Monitor
5 Local Shells char bd 5 Sx1 (serial)\n"}: o fentlh
v & Rana Board % write_ti . Remote Scratchpad & main():int
> *%, SFtp Files printfy( %7 Remote Search 4@ write_tty(char*, int) : void
> B shell Processes 3 el & Remote Shell

1)) TueDec10 4:11PM 2 SHAMMI iF

File Edit Source Refacke av Search Project Run Window Help
i A TR B R e gr@risror&raAa-ise s P s e .
- Q & I@C]Chtl
5 ProjectE |# Remote 2| = O 44 *myHelloworld.c 52 =oe o = e = g
Qi & = @ * myHelloWorld.d] = .
E + 8 ShLE #include<stdio.h> B AW *
- #include <unistd.h> -
M #include <fcntl.h>
& ¥ Ef Local =1 stdio.h
“u Local Files Sintimaiing) o unistd.h
F/ * 3 My Home char buf [] = { "Welcome to the World of the Rana-AM335x! (serial)\n"}; U fentlh
l » & Root write _tty(buf, sizeof (buf) - 1); & main():int
— % Local shells printf("Hello World\n"); 4 write_tty(char*, int) : void
return 0;
74 :
@ =void write_tty (char *buffer, int count) {
int out;
out = open ("/dev/console”, 666);
write(out, buffer, count); Iy
close(out);
] 2 ¥
v
& Ta Properties M ph & Terminals 52 = 2F
To open a terminal, right-click the Terminal subsystem under the target. Then select "Launch Terminal’ from the context menu.
e 4
——

L]

Ssubsystem: Local Files
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1.5.1. Create New Connection for Remote System login

B Right Click on Local select new connection

select linux

€/C+=- Eclipse

T ® v | v

EED
¥ *% Local Files
» 3 My Home
» ¥ Root
T Local shells

INBLOD YA e

L

Create a new resource

- File Edit Source Refactor Navigate

New Connection

Select Remote System Type

B

: e
Any distribution of Linux Q | | Eic/ces
4 = o gfo = = =
System type:
type filter text @ B k| e ¥
¥ & General =
% FTP Only u stdio.h
B Local 3 = fentlh
d g LTTng (v2.0) & main():int
5 ssH only 4® write_tty(char*, int) : void
5 Telnet Only (Experimental)
unix Unix
4 @ windows
i D
1 ==
1 rminal’ From the context menu.
@ Back |[Nexfsill [ cancel h

1.5.2. Set the Host Name and IP
Then write Host name as 192.168.1.15 and connection name as Rana Board.

C/C++ - Eclipse

File Edit Source Refactor Mavigate Search Project Run Window Help

& @ B %

¥ *%h Local Files
» 3 My Home
» 3% Root
% Local shells

BMBLOD NS EENe

L]

Create a new resource

i~ B @ B R

=

* Remote Linux System Connection

Define connection information

R R L A

ERE e
Q = Y

#HRemote I = O ) =] B=o = E = O

B 1% R e ¥

-
Parent profile: | shammi-Compag-Presario-C700-Notebook-PC = o stdio.h
= unistd.h
Host name: 192.168.1.15 - 3 = fm_ﬂ'h i
& main():int
Connection name: Rana Board| & write_tty(char*, int) : void
Description:
B Verify host name
Configure proxy settings
| C
i v

@ | <Back | Nexpr || cancel |

erminal’ from the context menu.

Finish
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B Select ssh-.files

C/C++ - Eclipse (£ = 10 4:17 PM
File Edit Source o Search Project Run Window Help
——
r B New Connection
ectE #Remote 8B = 0O 5. = o ® g =
Files
i £ 8 =B % Define subsystem information P B % W W e W
- -
+ 2 s n
R vE Configuration Properties u stdich
¥ %%, Local Files dstore.Ffiles Property value N ——
» & My Home fep.files 2 = fentl.h
7 ’ » ¥ Root & main():int
- % Local shells 3 i@ write_tty(char=, int) : void
| Available services
5 22 Ssh / SFtp File Service
¥ 54 SSH Connector Service

= s5H Settings

| Description

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

erminal’ from the context menu.

@ | < Back Il Nexe J | Cancel | l Finish

‘ Creake a new resource

C/C+#+ - Eclipse
- File Edit

Q | B[R
New Connection
ectE #Remote R = O | J = g Cox @M BT = B
Processes
£ & BB Define subsystem information B 1% ® W e ¥
- | -
vE Configuration Properties a1 stdio.h
¥ %, Local Files dstore.processes Property Value = unistd.h
» % My Home + processes.shell.linux 3 =1 Fentlh
> 3¢ Root @ main():int
3 Local shells E 4 write_tty(char#, int) : void
| Available Services

22 Shell Process Service

| Description

This configuration allows you to work with processes on remote linux systems using any prminal’ from the context menu.

contributed Shell subsystem.

IMBOD NEEN

@ | <Back | Mextpy || cancel | l Finish J

Ll

Create a new resource
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B select ssh.shells and next

C/C++ - Eclipse

File Edit Source Refactor Search Project Run Window

at Help
B R v s

Tr @ & IR ANV SNEEE SN CAR SRR B A » B " L S N - =
(< New Connection
- &2 = IR i
A Eemets ! Shells

£ & E ® Define subsystem information

-

fa L= Configuration Properties

¥ %, Local Files dstore.shells Property Vvalue

» o My Home + ssh.shells

» 3 Root

% Local shells g

¢ Available Services

2 Generic shell service
¥ =4 SSH Connector Service
=] 55H Settings

1 Description

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

ONBLD ~NEEN e

<Back Cancel | {

Il N%t> J |

—

L

Create a new resource

B select ssh.terminals and finish

Untitled window

-— File Edit Source Search Run Project Window

New Connection

F Ssh Terminals
| Define subsystem information
> o - Pr #ARemot X = O
- i m £ &8 B & Configuration Properties
- = & ssh.terminals Property Value
» %% Local Files
p % Local Shells
Available Services
2 SSH Terminal Service
p ¥ 54 SSH Connector Service
'ﬁ‘ =1 SSH Settings
L ¢
Description
work with terminals and commands on remote systems using the Secure Shell (ssh)
protocol.
- ! —
‘ @ <Back Next > | cancel || Finish

T DU U TS U Ty

Create a new resource

Now the connection has been created successfully

=N

=0 % v B = A

L |
o
L |

=

B % " o M

stdio.h

unistd.h

Fentlh

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

erminal’ from the context menu.

iy ¢
5 | [Boce
= B

B~ ¥ =8B
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B Click on the Rana Board » Sftp Files » My Home
root leave password blank. Then press OK.

B Type User ID as

C/C++ - Eclipse
File Edit Sou

oy O i'®

Navigate

B o v

E #Remote 2 = O
£ 8 Bl %

-

¥ Ef Local
¥ %% Local Files
» > My Home
» % Root
% Local Shells
* A Rana Board
v % SFtp Files

-
s

RS I T

Pending...
» 3¢ Root
» B Shell Processes
% sshshells
A ssh Terminals

INE

0

File Filter: My Home

48 *myHelloworld.c 32

@ * myHelloWorld.c[]
#include<stdio.h>
#include <unistd.h>
#include <fent

“int main()

i System type: Linux
char Buf [ octname: 192.168.1.15
write ety Hostname: .168.1.
printf("Hl Connectionname: RanaBoard
return 0N onio [root

P d tional):
& - void write_t{ =morciloptinay

int out;

out = open ("4
write(out, bui
close(out);

3

& saveuser D

& |save password

Enter Password

#335x! (serial)\n"};

L

| | cancel | gk J
¥ Tasks - minals &2

To open a terminal, right=click the Terminal subsystem under the target. Then select 'Launch Terminal’ from the context menu.

: Fetching children of My Home: (0%) ]

B Then a secure Storage tab is opened just cancel it.

C/C++ - Eclipse
- File Edit

window

Help

e
© | [Rc/ce

o x E = g

B % ® s e ¥

U stdio.h

o unistd.h

 fentlh

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

fl

01> @ 2R S S ]
#HRremote X = O

3| B &%

¥ Ef Local

¥ *%, Local Files
» %My Home
» 3 Root
T Local shells
¥ A RanaBoard
¥ # SFtp Files
LD
Pending...
» ¥ Root
> B Shell Processes
B ssh shells
& sshTerminals

File Filter: My Home

€l *myHelloworld.c &
@ * myHelloworld.c[]
#include<stdio.h>
#include <unistd.h>

Secure Storage

Please enter a new master password for the secure storage.

Password: “

Confirm password:

|
|

@ | capgel | oK

[] Show password

-

o
= | [Re/css

o = E = g

B % ® W e ¥

stdio.h

unistd.h

Fentlh

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

To open a terminal, right-click the Terminal subsystem under the target. Then select 'Launch Terminal' from the context menu.

: Fetching children of My Home: (0%) (R
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1.5.3. Launch the Remote Terminal
B Right click Ssh Terminal » Launch Terminal
Now we can see all the contents of phyBOARD-RANA-AM335x.

C/C++ - myHelloworld/myHelloworld.c - Eclipse

-— File Edit e Navigate Search Project Run Window Help
i = v R v w ST - B - A AT A C A B A I A S A N i =R GRS L
Q_ E I%ij—a—‘
[25 ProjectE | & Remote 2| = O J¢ *myHelloworld.c & = B Fox @m E = B
& n & ® * myHelloWorld.c[] i 8 5 @
£ 8 SRR #include<stdio.h> B R *
- #include <unistd.h> -
#include <fecntl.h>
¥ Ef Local % stdio.h
¥ *, Local Files ”{‘"t main() = unistd.h
¥ EDMyHome char buf [] = { "Welcome to the World of the Rana-AM335x! (serial)\n"}: U fentlh
» o Root & write tty(buf, sizeof (buf) - 1); @ main():int
T3 Local Shells printf("Hello Worldin"); 4@ write_tty(char, int) : void
return 0;
v /& Rana Board ;i

¥ %%, SFtp Files
¥ £ MyHome
&= myHelloworld

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

9 Rana Board 2
root@RANA-AM335x:~ ls
myHellowWorld
root@RANA-AM335x 1~

EIMNB D a8 W

ll

‘ Disconnect from remote subsystem

» }lvRoot write(out, buffer, count);
» B shell Processes ;lnse(out};
T3 ssh shells D
7 ssh Terminals
ems £ Tasks B console E Properties 3 Ca sh 4@ Terminals 2 = 8
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1.6. Debugging an example project

m In this section, we will learn how to use the GNU debugger i.e., GDB on
the host for remote debugging in conjunction with the GDB server on the
target.

m First, start the GDB server on the target. Then configure the Eclipse platform
and start the GNU debugger of Eclipse using the Debug view.

m 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.

m 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.
B Open Minicom
#sudo minicom -D /dev/ttyXX
Note : where XX is the Node Number. In case of USB-to-Serial converter it will be USB*
Type user name “root” and press Enter
Start the GDB server:
# gdbserver 192.168.1.12:10000 myHelloWorld

You have started the GDB server on the target. The GDB server is now waiting
for connections on TCP port 10000.
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1.6.2. Configuring and starting the debugger in Eclipse
In this passage we will learn how to configure our project settings to use Eclipse

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

B Start Eclipse if the application is not started yet

B Right-click on the myHelloWorld project in the Navigator window

B Select Debug As » Debug Configurations

A dialog to create, manage and run applications appears.

B Double click on C/C++ Remote Application » select myHelloWorld Debug

[ Debug Configurations
Create, manage, and run configurations 5

0 B X B 3 v Name: |myHelloworld Debug

& Main ﬁDebugger % Source| E Common

» [€] c/c++ Application c/C++ Application:
» [c] C/C++ Attach to Application Debug/myHelloworld
[€] ¢/C++ Postmortem Debugger = =
v [£] ¢/C++ Remote Application | Vvariables... ||SearchProject...|| Browse...
& Launch Group myHelloworld | Browse.. |

Build (if required) before launching

Build configuration:

h‘ [ Select configuration using 'C/C++ Application’
) Enable auto build ) Disable auto build
® Use workspace settings Configure Workspace Settings...

Using GDB (DSF) Manual Remote

Filter matched 8 of 8 items Debugging Launcher - Select other...

@ . Close | Debug

Note
Make sure that on the bottom of the Debug configuration Window it says “Using GDB
(DSF) Manual Remote Debugging Launcher”. If it does not, then click on the “Select

Other” and select this option.
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B Select the Debugger tab
Click the Browse button right beside the GDB debugger input field.

Navigate to the directory <Path of the Toolchain>/bin/arm-cortexa8-linux-
gnueabihf-gdb

m Click OK

< Debug Configurations

Create, manage, and run configurations

0B x B 3~ Name: |myHelloworld Debug
& Main (%> Debugger .5~ Source| & Common

» [€] c/C++ Application & Stop onstartup at: |main

+ [E] C/C++ Attach to Application
[£] ¢/C++ Postmortem Debugger

~ [E] ¢/C++ Remote Application Main | Shared Libraries | Connection

[ i e e GDB debugger: /home/shammi/toolchainfarm-cortexa8-linux| | Browse... |

¥ Launch Group

Debugger Options

GDB command file: | .gdbinit | Browse.. |

(Warning: Some commands in this File may interfere with the startup operation of
the debugger, For example "run".) h

—| Non-stop mode (Note: Requires non-stop GDB)

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

| Force thread list update on suspend

—| Automatically debug Forked processes (Note: Requires Multi Process GDB)

| Tearanaink madne- hiarmaal

Using GDB (DSF) Manual Remote Debugging Launcher - e Revert

Filter matched 8 of 8 items Selectother..

@ | Close | Debug

B Select the Connection tab and select TCP in the drop-down box
Enter 192.168.1.15 (the target's IP address) in the Host name input field.
And port numer 10000.As shown in next page.
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Debug ConFigurations

Create, manage, and run configurations

fi

(53
u

X B 3~ Name: | myHelloworld Debug

@l Main %ﬁ Debugger _.T‘é/}_source-_lfl g_p_r_nmo_n_:
» [&] c/c++Application [& Stop onstartup at: | main .
» [€] ¢/C++ Attach ko Application

[&] ¢/C++ Postmorktem Debugger
v [T ¢/C++ Remote Application Main | Shared Libraries | |Connection

€] myHelloworld Debug
¥ Launch Group

Debugger Options

Type: | TCP = |

Host name or IP address: .192.168.1.15

Port number: _.10000
Using GDB (DSF) Manual Remote Debugging Launcher - Apply Revert
Filter matched 8 of 8 items e - -
@ Close | l Debug J
m Click Apply
B Click Debug

A new dialog appears.

B Select Yes to switch to the Debug perspective

Confirm Perspective Switch

This kind of launch is configured to open the Debug perspective when it
é 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

No | Yes
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The host's GDB is now connected to the GDB server on the target.

File Edit Source Refactor Navigate Search Project Run Window Help

C3 v R = S ®
$rO U@ D T

%5 Debug 2 = ¥ = 9

¥ [&] myHelloworld Debug [C/C++ Remote Application]
¥ i myHelloworld
¥ of* Thread [1] 775 (Suspended : Breakpoint)
= main() at myHelloworld.c:12 0x849¢
wi gdb

[€ myHelloworld.c &

@ * myHelloworld.c[]
# include<stdio.h>
#include <unistd.h=
#include <fcntl.h>

=int main()

write_tty(buf, sizeof (buf) -
printf ("Hello worldin");

1;

return 0;
¥
~void write_tty (char *buffer, int count)
1{

int out;

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

¥

2 console 52
myHelloworld Debug [C/C++ Remote Application] gdb

char buf [] = { "welcome to the world of the phyBOARD-RANA-AM335x!

o oo v Q |om IEc/c++ | %5 Debug

6= Variables X % Breakpoints i}l Registers =k Modules = g
L= B T
Name Type Value
> (@ buf | char [60] | oxbed3ec34
= i3 5= outline 2 G
B 1% &« e % ¥
u stdio.h
W unistd.h
o fentlh
(serial)\n” }; @ main():int
o write_tty(char*, int) : void
& = By F|ge re-mmr =0

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

1.6.3. Setting a Breakpoint

Now we will set a breakpoint in our program. This breakpoint will be set on the
last line of the function main(). If you resume the application, the debugger will

stop on this line.

e Shomef/ubuntufworkspace/myHelloWorld/De

| I B I W S e

iz a 1 .

Add Bookmark...

Add Tas

Show Quick Diff

Show Annotation

Shift+Ctrl+Q

Show Line Numbers

Folding

Preferences...

E Console 2

¥ Tasks | [Z{ Problems | 23 Executsz
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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 we will step through the example project with the debugger. we will
also learn how to check the content of a variable. Expand buf in the Variables
window

= Variables 2  ®g Breakpoints i Registers =4 Modules = O
w5 B <
Name Type Value
¥ (@ buf char [60] Oxbed3ec34
= buf[0] char 136 "\210'
)= buf[1] char 233'¢
&= buf[2] char 16 '\020"
- buf[3] char 64'@"
= buf[4] char 1"\001'
= buf[5] char 0"\o0'
= buf[6] char 0"\0'
&= buf[7] char 0"\o'
= buf[8] char [} 0'\o'
= buf[9] char 0"\0'
= buf[10] char 0"\0'
)= buf[11] char 0"\0'
&= buf[12] char 4'\004'
= buf[13] char 105 1"
0= hufl14l char 5 "\ons' v

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

b
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we will see the content of the buf variable in the Variables window.

t)= Variables 22 © Breakpoints &t Registers =i Modules =
+ [ il
Mame Type Value
¥ (2 buf char [60] Oxbeeb7c34
2= buf[0] char 87 'wW'
3= buf[1] char 101 'e’
= buf[2] char 108"l
- buf[3] char 99'c'
3= buf[4] char 111’0’
2= buf[5] char 109'm’
)= buf[&] char 101 'e’
3= buf[7] char 32" [}
= buf[8] char 116 't
)= buf[9] char 1110’
&3- buf[10] char 32"
f:h= hFl447 rhar 114"

B Click on the variable buf

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

=

The debugger stops in write_tty().
we will see the following variable window:

td= variables & | ®e Breakpoints ! Registers =i Modules = =
= i =
Name Type Value
= w buffer char * Oxbeeb7c34 "Welcome ko
&= counkt int 59
- out | int | 1074753476
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B Click on the variable buffer,as pointed in above figure.

we will probably see a different address on the buffer pointer. Remember what

address is shown in our case: we will need this address later.

1.6.5. Stepping and Watching Variable Contents

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

will see the effect of this change.

B Select the count variable in the Variables window

B Double click on value and Change Value to 7

t=Variables 22  ®s Breakpoints & Registers =& Modules = 0
= et ¥
Name Type Value
= » buffer échar* éﬂxbeeb?c34”uvekon1eto
¢9= count int 7
)= out gint é 3

B Click the Step Overbutton two times

g

Change to Minicom

root@RANA-AM335x:~ gdbserver 192.168.1.2:10000 myHelloWorld
Process myHelloWorld created; pid = 779
Listening on port 10000

Remote debugging from host 192.168.1.2
Helcumel

we will see the output Welcome in the Minicom 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.
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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.

B Select the Memory tab

m Click Add Memory Monitor

Monitor Memory

Enter address or expression to monitor:

[oxbeeb734 |~

s
| @ | cancel | HNCKIN

B Enter the address of buffer and click OK. Remember that the variable's
address might differ from your system.

You will see following output.

Oxbeeb7c34 : 0OxBEEB7C34 <Hex> £2 . =F Mew Renderings...|

Address o- 3 4 - 7 g - B C - F
BEEB7C30] S0B60340 57656C63) 6F6D65201 746F2074 X
BEEB7C40] 68652057, 6F726C64] 206F6620; 74686520
BEEB7CS50] 70687942 AFA415244] 2D52414E 412041405_
BEEB7C60! 33333578/ 21202873 65726961 6C290A00
BEEB7C70, 00000000 OCFE1040! 00002240 C47DEBBE
BEEB7C80 01000000/ 90840000. 00000000 00000000
BEEB7C90] 5C830000, 00000000, 00000000 00000000
BEEB7CAO; 00700F40, 00000000, 787CEBBE; C8FD1040

DCCD 3D (aTatalalalalalal (aTatalalalalalal (aTatalalalalalal (atalalalalalalsl

m Click New Rendering
B Select ASCII and click Add Rendering(s).

‘Oxbeeb7c34 <Hex> [ NewRenderings...

Memory Monitor: 0xbeeb7¢34 ; 0xBEEBTC34
Select rendering(s) to create:

Traditional Add Rendering(s)

Hex

Signed Integer
Unsigned Integer
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You will see follwing output on your screen.

Oxbeeb7c34 <Hex=>

Address o - 2
BEEB7C30; PY[I@
BEEB7C40, he W
BEEB7C50, phyB
BEEB7C60{ 335x
BEEB7C70! [T3[EFETIET
BEEB7C80
BEEB7C90; f[I|E7
BEEB7CAD! [ip[Ef@
BEEB7CEBO; [23]EE5IET
BEEB7CCO
REFR7cnn  [EIETIETIES]

welc
orld
OARD

! (s

Eab[zle
©.E7ET
| | |
EREREER
| i | |

EIETIETI AT

BE} B
ome
of
-RAN

eria

EIET"e
EIEIEE
EIEIEDED
EIEIEDED

EE1ET] EEIET]

Oxbeeb7c34 : 0OxBEEB7C34 <ASCIl> &3
4 - 7

C - F
to t
the
A-AM
1)
(23]
Ayex
[ [ | e | R
(| | [
Ev[ize
[ [ | |

E1ET] EEIET]

= New Renderings...

You can see the contents of the variable buffer at the address Oxbeeb7c34 (or
whatever address is used on your system).

Bm Now click the Resume button from the menu bar

=3

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

[€ myHelloworld.c 3

# * myHelloworld.c[]
# include<stdio.h>
#include =<unistd.h=

4

}

write_tty(buf,
printf ("Hello worldin");
return 0;

#include <fcntl.h>
“int main()

“wvoid write_tty (char *buffer, int count)

i
int out;
out =
write(out,
close(out);
¥

open ("/dev/console",
buffer, count):;

666):

char buf [] = { "wWelcome to the World of the phyBOARD-RANA-AM335x! (serialjiwn” }:
sizeof (buf) - 1);

B Click the Resume button to end the application.
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Get the dialog going ...
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PHYTEC Messtechnik GmbH
Robert-Koch-StraRe 39
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America
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