W W e s

phyBOARD WEGA-AM335x
Single Board Computer

Application Development User Manual

'@

-
-
-
-
-t

‘m
-
-
-
-
-~
"
-
=
-
e
=
-

LE R B AR ERBE LR ERRERERE RN

Product No : PCL-051/PBA-CD-02
SOM PCB No : 1397.0

CB PCB No : 1405.0

Edition : Feb 26, 2014

©PHYTEC EMBEDDED PVT. LTD 1



In this manual copyrighted products are not explicitly indicated.
The absence of the trademark (™) and copyright (©) symbols does
not imply that a product is not protected. Additionally,
registered patents and trademarks are similarly not expressly
indicated in this manual.

The information in this document has been carefully checked and is
believed to be entirely reliable. However, PHYTEC Embedded Pvt.
Ltd. assumes no responsibility for any inaccuracies. PHYTEC
Embedded Pvt. Ltd neither gives any guarantee nor accepts any
liability whatsocever for consequential damages resulting from the
use of this manual or its associated product. PHYTEC Embedded Pvt.
Ltd reserves the right to alter the information contained herein
without prior notification and accepts no responsibility for any
damages that might result.

Additionally, PHYTEC Embedded Pvt. Ltd offers no guarantee nor
accepts any liability for damages arising from the improper usage
or improper installation of the hardware or software. PHYTEC
Embedded Pvt. Ltd further reserves the right to alter the layout
and/or design of the hardware without prior notification and
accepts no liability for doing so.

© Copyright 2014 PHYTEC Embedded Pvt. Ltd. Koramangala, Bangalore.

Rights - including those of translation, reprint, Dbroadcast,
photomechanical or similar reproduction and storage or processing
in computer systems, in whole or in part - are reserved. No

reproduction may be made without the explicit written consent from
PHYTEC Embedded Pvt. Ltd.

India Europe North America
Address: PHYTEC Embedded Pvt. PHYTEC Technologie PHYTEC America LLC 203
Ltd. Holding AG Parfitt Way SW, Suite
# 16/9C, 3rd Floor, Robert-Koch-Str. 39 G100 Bainbridge
3rd Main, 8th Block, 55129 Mainz GERMANY Island, WA 98110 USA
Opp: Police Station,
Koramangala,
Bangalore -560095
INDIA
Ordering +91-80-40867046 +49 (800) 0749832 1 (800) 278-9913
Information: Sales@phytec.in order@phytec.de sales@phytec.com
Web Site: http://www.phytec.in http://www.phytec.de http://www.phytec.com

©PHYTEC EMBEDDED PVT. LTD 2



mailto:Sales@phytec.in
http://www.phytec.com/
http://www.phytec.de/
http://www.phytec.in/
mailto:sales@phytec.com
mailto:order@phytec.de

Table of Contents

INEEOAUCTION. ...ttt ettt e e b et st e bt et e st e bt et e saeebe et e eut e beesaseesaseesneesneennns 4
1. Application development using Eclipse IDE .........cccoiiriiiiiiiiiniieiiee e eseee e eveeee s 4
1.1. Eclipse IDE INStallation..........coccueeiieerienieriiienieesieesiessieeste et estesseeesieeesaeesstaesssseaesssneaesans 4
1.2. Eclipse IDE Configuration for phyBOARD-WEGA-AM335......ccutiviiiiieieereeeeeveeeeeneann 5
1.2, 1. HOSE SEIUP. . .uuetteeeeiteeeeeitee ettt e ettt e sttt e e e et e e e s eareeessensteeeesnseeeesesssnnssssseanaeeeeeeeens 5

FOT LINUX ettt ettt ettt e s et e e e s areeees 5

FOT WINAOWS: ...ttt ettt e sa e st sbe et s 5

1.2.2. Target IP address configuring using serial console...........cccceeueeviierieeeiieeeeiieeeeiieeenns 5

1.2.3. Eclipse Configuration for remote CONNECHION .........cccecueerieriieeniieniiieeeieeeeiieeseieee s 6
Launch the Eclipse IDE.......ccccuiiiiiiiiiieiieeceiteecteeeste e esveeseeeesveessveesssveesssseessssaaeesssnnns 6

FOI LINMUX:.ciiiiiiiiiieeee ettt s st ana e e e s s anee 6

FOT WINAOWS: ...ttt ettt ae e st e bt e st e bt e sbeesabee e e e 6

2 . Remote systems Settings For Windows (0r) LiNUX:.........ccecceerieriiienieniiennienieeneesieeessieee s 8
2.1. Create New Connection for Remote System login.........cccceeeeeevieeiieeiiieeeriieeecieeeeeneen. 8

2.2. Set the Host Name and IP..........coceoiiiiiiiiniinirieneeeeteneeeet ettt 9

3. Creating @ INEW PIOJECT.......uuiiiiiiiieieeiiee ettt et e s ettt e e e sre e e s sstee e e s sabeeeesssbaaaaaaeaesssnnns 13
3.1. Open New C SOUTCE fIle......c.ceriiiiiiiieiiiiieeteeee ettt e e s e e s aaeeeeaes 15

3.2. Running and Debugging an eXxample Project.........cccccceeeeieeriieeniieeniieeeriieeeeeeseeneeens 15

3.3. Configuring to Run project in ECliPSe.......cccceriiiiiiiniiniieieeieeeeeeteeieee e 16

3.4. Configuring to Debug project in ECliPSe.....ccecuieeiieeieiiiecieceeeie ettt 17

3.5. Setting @ BreakKPOiNt........ccceeiiriiriieniieieeieesit ettt ste et stessaeesteesbaeeessneesnans 20

3.6. Tranfer the binary file to target manually using command line:............ccccceevevernneennns 20

4. Application Program GUIAE:.........cccerieriiierieniiieiieeieeteete et ste et estessreesteebeesaaesseesaneesnneees 21
v D € 24 (O 172N )5 (eF: 11 10 ) o FO U UTRRRPRPP

4.2, UART ADPPLCAtION....ccctiiiieeieeiieeieeitesie et e ete et e ste et esebessseessteesseesssessseesssassseesnnseessnn

v G T DA GA2N 0] 0] T ar=1 o) 1 O RSP PRRRSRO

4.4, SPI APPICAON...ccutieiieiieeieiiteeteet ettt st e st e et e sbe s beesteebeessbesnsaesnsassaaennns

4.5, PWM ADPDICAUON......eiiiiiieiiieeiieeeiteeeteeeetee et ete e eee e st e e s te e s aeessateesssteesssasssnnnsnnaeeas

4.6. WATCHDOG APPHCAtION...c..uiiiieiiierieeitesieeie ettt ettt et et esbe et e ssneeessanaeesnaneas

4.7. TCP-SOCKET APPICAtION......ciiiiuieiriieiriieerieeeiieeeiieeseeeeesieeessteeesaeeessssraeeessssssseeesenns

4.8. UDP-SOCKET APDICAtION...c..ciiiiiiriieiienieeiitesieeitesteesieeste st eseressteesateesseessaessaesanessnns

4.9. CAN ADPPLCALION. ...tiiriieieieeeieeecie et eeteeste e e st e e steeesaeesseseesbaeesseeesssaeesssaeessssnssseeeeas

©PHYTEC EMBEDDED PVT. LTD 3



Introduction

This Reference Manual describes the phyBOARD-WEGA-AM335x for
application development. First chapter describes the installation
of eclipse and how to develop an application on phyBOARD-WEGA-
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 links (Note: According to
your system configuration) and install.

For Linux:
B Install java using below command:

$ sudo apt-get install openjdk-7-jdk openjdk-7-Jjre
B Download eclipse from below link:

http://www.eclipse.org/downloads/packages/eclipse—ide—-cc—
developers/junosr?2

For windows:

B Download eclipse from below link_:

http: www.eclipse.org/downloads/packages/eclipse-ide-cc—
developers/junosr?2

Note: Skip the above step if you have install the WEGA_SDK for
windows Host.

©PHYTEC EMBEDDED PVT. LTD 4
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1.2. Eclipse IDE Configuration for phyBOARD-WEGA-AM335
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.phvtec.de/pub/Products/India/phyvBOARD-WEGA—
AM335x/TLinux/PD14.0.0/tools/toolchain/arm—-cortexa8—-1linux—

gnueabihf.tar.bz?2

For Windows:

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

Note: Skip the above step if you have install the WEGA_SDK for
windows Host.

Ip address settings in windows host:

B Click Start » Control Panel » open Network and Sharing Center

B From the Tasks menu on the left, choose Change Adaptor
Settings

B Find and Right click on the active Local Area Connection and
choose Properties

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

B Click on Use the following IP address

B Enter a 1IP like 192.168.1.196

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

B Enter gateway 192.168.1.1

B Hit Ok .

1.2.2. Target IP address configuring using serial console

WEGA Board is configured with the default ip-address for eth0 -
192.168.1.196 and for the usb0 - 192.168.1.156. These addresses
can be change using below procedure.

— Connect the power adaptor, serial cable, usb cable or ethernet
cable to the phyBOARD-WEGA-AM335x Board & Boot the Board.

root@phyBOARD-WEGA-AM335x:~ ifconfig -a

All the network interfaces details will be listed.
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B To configure the ip address manually
root @phyBOARD-WEGA-AM335x:~ ifconfig usb0 192.168.1.156 up

root @phyBOARD-WEGA-AM335x:~ ifconfig eth0 192.168.1.196 up

// To configure the gateway ip address

root@phyBOARD-WEGA-AM335x:~ route add default gw 192.168.1.1
root@phyBOARD-WEGA-AM335x:~ route

where usb0 & eth0O are the LAN interface.

Note:
— To make the ip address setting permanent make changes in
/etc/network/interfaces & /etc/init.d/networking

- 192.168.1.156 & 192.168.1.196 is not mandatory you can use any
IP but it should be different from the server IP.

1.2.3. Eclipse Configuration for remote connection
Launch the Eclipse IDE

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:-

B Click the Eclipse icon to start the application. You can find
this icon on your desktop.

G
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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: [fhome}ubuntufworkspace

Use this as the default and do not as

B Close the "Welcome to Eclipse"

"workbench" button

C/C++ - Eclipse

= || @ welcome =

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

Overview

Get an overview of the features

®
[
‘PS
—
7
=
=]
=
=]

Now you can see the Eclipse Workbench as below:

k again

[s cancel ok

File Edit Source Refactor Navigate Search Run Project Window

@

Tutorials samples

-

Workbench

screen Dby clicking on the

What's New

-

5 Project Explorer 52 B &

[ Problems 2 &
oitems
Description
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2 . Remote systems Settings For Windows (or) Linux:

You have to set the address manually, Left-click the Window tab

Show view » other » Remote Systems and ok

C/C#++ - Eclipse

4:54:11PM 2R narasimha {f

File Edit Source Refactor Navigate Search Project Run Window Help
@ Civ [ | @ 8 [ &~ e O Qv Qv | B © F~ P B |EEc/C+ 2
¥ [?5 Project Explorer 32 = 8| @ mainc =™ =nal[8zou 2" @ ma l@m| =0

w7 seclude N EREN ”
B & int main() | RS i

hi =2 { = stdio.h
C) > int i=0; | |J @ i
i Includes P e main(): int
'ﬁ‘ > = Debug ¢ | " &myyn
A » [4 main.c print P & Profiling
¥ ¥ (= Remote Systems
4 return 0; )
¥ 48 Remote Monitor
. Remote Scratchpad
— 7 Remote Search
‘ [ Remote Shell
48 Remote System Details
ol .5 Remote Systems
i B ) % Team |
> | Problems | &I Tal &2 Terminals [ I & 4 @ @ BB G = Brrir =0
< 15 > + -~
X |CDT Build Console [ s SystemTep
> = Team

_-‘ **** Clean-only | » (= Tracing bwarld wwes

— make clean

Q rm -rf ./main.o

| Cancel | [ oK |

i_ **%* Build Finis

=l

E—&

g =

2.1. Create New Connection for Remote System login

B Right Click on Local select new connection

select linux

=< MNMew Connection

Select Remote System Type
Ay distribution oFf Linux :‘I_'L:

Swystem type:
| Ewp e Filter texkt

= General
T FTP Only

= Local

LTng LT THvg

= ssH Only

B TcF

= Telnet Only (Experimental)
uni= UM

M3 wWind ows

@ = Back l MNexk > J | cancel | Finish
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2.2. Set the Host Name and IP

1. Then write Host name as 192.168.56.4 and connection name as

Proper! s For WEGA

i Host P -
Connector Services Resource btype: Connecktion to remokte sysbem
Parent profile: phyktec
System bype: Linus
Hosk name: | 192.168.56.4 -

Connection name: | WEGA
l:} Default User 1D: ]} rook

Description:

] werify host name

Mokte: This setkting can only be changed when no subsystem is connected

| Cancel | [O—KJ

2. Select ssh.files

C/C++ - Eclipse

- File Edit Source § Navigate Sea Project Run Window Help

M = B R @ w z ErErEr@ i s 0T A ®E RS a

New Connection

ectE 44 Remote 52 =i A a4 . = g Szp 1 & 5] = g
Files

£ & =TS Define subsystem information i B 1% " s e ¥

- | -

v [ Configuration Properties =1 stdio.h

L

¥ *%, Local Files dstore.files Property Value S

p + 3 My Home ftp.files ) 1 fentlh

# il - root & main{):int

— 3 Local Shells @ write_tty(char¥, int) : void

( Available Services
22 ssh/ Sftp File Service
¥ =4 SSH Connector Service

[ SSH settings

1
| = a
| Description

1 Work with files on remote systems using the Secure Shell (ssh) protocel. grminal’ from the context menu.
C 4
—

@ | <Back |  Nexpy || Cancel | l Finish |

‘ Create a new resource
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3. select processes.shell.linux and next

C/C++ - Eclipse

— File Edit Source R o Navigate Searc o] window Help

@ S (=] T B0 5 eSO mE P # o, #
i Q | B | Ric/cas]
r x New Connection
jectE #Remote 52 = B | = a Som owm BT = @&
; Processes
i £ & B & Define subsystem information B 1% 8w & %
- -
=i v = Configuration Properties w1 stdio.h
¥ %%, Local Files dstore.processes Property Value u unistd.h
p » 3o My Home ~ processes.shell.linux ): = Fentlh
l > % Root 4 main():int
— % Local Shells i 4 write_tty(char*, int) : void
| Available Services
é 2 shell Process Service

1
1 = B
| Description

1 This configuration allows you to work with processes on remote linux systems using any erminal’ from the context menu.
( ) contributed Shell subsystem.
——

@ <Back || MNexty || cancel | { Finish J

g Create a new resource

4., select ssh.shells and next

C/C++ - Eclipse

File Edit S e Project Run Window Help
:F‘jv&]@ H v R v ml v = gy [y @ity Oy QI m o gl o #
—— Q
r > w Connection
Proiect E = = =
. . { = #Remote R =] — a E el
i £ & = =S Define subsystem information B % W s e %
-M = Configuration Properties 1 stdio.h
¥ %8, Local Files dstore.shells Property Value =1 unistd.h
W » 5 My Home ~ ssh.shells 3 = fentlh
’ » 2 Root »® main():int
— % Local Shells E i write_tty(char*, int) : void
{ Available services
% 2 Generic shell service
¥ %4 SSH Connector Service
El s5H settings
R
L v

1 Description

erminal’ from the context menu.
( Work with shells and commands on remote systems using the Secure Shell (ssh)
4
—

protocol.

| Cancel . | { _Finish J

@ | <Back Il N‘Pﬁ,t >

n Create a new resource
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5. select ssh.terminals and finish

Untitled window
- File Edit So

3 @) MonDec1611:19AM L SHAMMI %

B v | v ol E New Connection

Ssh Terminals

Define subsystem information

= P ¢ #HRemot = =

[}
i £ 8 == Configuration Properties

= & ssh.terminals Property Value

» %, Local Files
% Local shells

Available Services
22 SSH Terminal Service
¥ %4 SSH Connector Service
=] 55H Settings

Description

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

—r

b‘ N WW ﬂl(_,@

@ <Back Next > | Cancel | | Finish | EB =B~~~ ¥ = 0O

oy Ty T

Create a new resource

Now we successfully create the connection.

Connecting to Board-IP:
B Click on the Wega-Board » Sftp Files » My Home

B Type User ID as root leave password blank. Then press OK.

C/C#++ - Eclipse

1y ) 4a58:12PM R narasimha {

File Edit Source Refacto Search Project Run Window Help
— Civ | @ & v &~ By Ov Qv U~ | & © v hERECRS & |Ric/cs| 2,
- B Project Explorer 3 = 3| @ main.c = =8|k ou X ®Ma|BTa| =8
—— &= #include<stdio.h> a . -
S int main() 2 W %*®
g v { =1 stdio.h
. int i=0: i
‘ ) il Includes TR o e main(): int
| } )] " =Debug {
| ¢ & mainc CIetiadd @ Enter Password
}
return 0; System type: Linux
X Host name: 192.168.56.4
User ID: root
Password (optional): [:]
["] save password
L 4 [2¢ Problems | ¥ Tasks N B2 £ & =] = S
> Ef Local )
=) cancel I OK
v D WEGA
» B SFp Files
Q » B4 shell Processes
B sshshells
z ’
E—2
- Connect to remote subsystem Connect...: (0%) T &

©PHYTEC EMBEDDED PVT. LTD 11



2.3. Launch the Remote Terminal

B Right click ssh Terminal » Launch Terminal

Now we can see all the contents of phyBOARD-WEGA-AM335x.

C/C++ - myhelloworld/main.c - Eclipse I fy 4 459:55PM L narasimha {i}
@ File Edit Source Refacter Navigate Search Project Run Window Help
kg b @v Giv Iﬁ' G i‘&v O~ gg' %v - = tH Ow ﬁ‘%c‘fCH-! 2
| (7 Project Explorer = 0 [d mainc 8 B Foux @malElTa =8
& - #include<stdio.h> 28w e =4
=5 int main() L7 B #*
AP { 4 stdio.h
3 int i=0; A
» o i !
! Includes for(i=p: i<10:1+4) e main():int
* (= Debug {
> [d main.c printf("hello world %d \n",i);
}
return 0;
}
[& Problems | ¥ Tasks B Console| = Properties | 4 Remote Systems | &2 Terminals &2 =8
W WEGA B
root@phyBOARD-WEGA-AM335x:~ 1s
myhelloworld
root@phyBOARD-WEGA-AN335x:~ ||
3
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3. 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++ Project

Makefile Project with Existing Code

= CVS

* = RPM

* = Tracing m
@ < Back T — Cancel Finish

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

C Project

C Project

—
Create C project of selected type [
Projeck name: ' myHelloworld
Use default location
L Browse...
Projeck type: Toolchains:
* = GNU Autotools Cross GCC
¥ = Executable Linux GCC

® EmpLty 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 JL%J | Cancel Finish

©PHYTEC EMBEDDED PVT. LTD
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B Click Next

>< C Projeckt
Select Configurations —
Select platForms and configurations youwish to deploy on |
Projeck type: Executable

Toolchains: Cross GCC

Configurations:

& ¥ Debug
= Release

| Seleckt all |

| Deselect all

| Advanced settings... |

Use "Adwvanced sektings” button to edit projeck’s properties.

Additional configurations can be added after projeckt creation.
Use "Manage configurations™ buttons either on toolbar or on properkty pages.

| = Back |l Nexkt > ] | Cancel | | Finish

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 Projeck
Cross GCC Command —
Configure the Cross GCC pathand prefix

Cross compiler prefix: [armf(orl:exasflinuxfgnueabihﬁl

Cross compiler path:

]

'gcc-4.7.3-glibc-2.16.0-binutils-2.22-kernel-3.6-sanitized/bin | | Browse... |

[
@ 1§ =< Back J Nexkt > | cancel | I Finish J

Note

For windows you have to select the arm-none-linux—-gnueabi- and
the appropriate path

of the toolchain.
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3.1. 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
File Edit Source Refactor Navigate Search Project Run Window Help

@ i~ & | @ & @ @ |/ B | - 0 Q- Q- | ™ o - o o w [Rc/cH+ »
: |- - =5 @ New Source File S e = 2 ) . oC
B & ~ ~
— vi= Source File An outline is not available.
g > &ilincludes Create a new source file. <
i Source folder: | Myhelloworld | Browse.. |
Source File: myhelloworld.d
g
|!| Template: | Default C source template : || configure... |
v
)
e I
( H 2 =] S
4
S
-
g @ | cancel | [ Finish
g > B shell Processes
e sshshells

& ssh Terminals

(Rl

B =5 Myhelloworld

i

3.2. Running and Debugging an example project

In this section, we will run the application on target for
remote debugging in conjunction with the transfering the

application binary.

Here Right click on project and select build project

c/C++ - myhelloworld/main.c - Eclipse 4:59:55PM R narasimha  {i

File Edit Source Refactor Navigate Search Project Run Window Help

[=hd & | @y a3y € &~ e O v Qv | & = - * e = [Re/crs o
[?5 Project Explorer 33 =0 main.c =Hdl|tcou X @ma|BTa =0
= = #include<stdio.h> e o5 5 =
= s int main() Sy L e O S
v 1 =1 stdio.h
int i=o0: i =
> @ilincludes i B e main():int
» = Debug

> [€ main.c printf(~hello world %d \n",i):

¥
return o;
¥

[E Problems | & Tasks | &l console | Properties | #8 Remote Systems |2 Terminals &3 ==
8 WEGA 2

root@phyBOARD-WEGA-AM235x:~ 1s

myhelloworld

root@phyBOARD-WEGA-AM335x:~ ]
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3.3. Configuring to Run project in Eclipse

B Start Eclipse if the application is not started yet.

B Right-click on the myHelloWorld project in the Navigator

window

B Select Run As » Run Configurations

A dialog to create,

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

Make sure that check your ip Connection name as WEGA.

manage and run applications appears.

™ Run Configurations

Create, manage, and run configurations

X = FH

fi

o
GI.
¥ [€] c/C++ Application
[E] HELLO-WORLD
=] myhelloworld
[€]raaz Debug
¥ [E£] ¢/C++ Remote Application
[E] HELLO-WORLD Debug
[€]1t1 Debug
Java Applet
Java Application
¥ Launch Group

Filcer matched 11 of 14 items

@

MName: |myhelloworld Debug

(21 Main . ®- Arguments | ©1 Common

(e

Connection: | WEGA = New... | | Properties...
Projeck:
myhelloworld | Browse...
Build configuration:
b & select configuration using "C/C++ Application’
C/C++ Application:
Debug/myhelloworld | Search Project... | | Browse...
Remote Absolute File Path for C/C++ Application:
/home/myhelloworld | Browse...
Commands to execute before application
chmod +x fhome/myhelloworld
[ skip download to target path.
A Reverk
| Close | Run

©PHYTEC EMBEDDED PVT. LTD
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3.4. Configuring to Debug project in Eclipse

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

B Select Debug As » Debug Configurations

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

™ Debug Configurations

Create, manage, and run configurations T
¥ &= x = S Name: | myhelloworld Debug
[| (EI] mMain &)= Arguments | % Debugger| 5+ Source| E Common
* [€] c/C++ Application Project:
[E] HELLO-WORLD myhelloworld | Browse.. |
El myhellowoerld Build (if required) before launching
[E]raaz Debug
[E] c/C++ Attach to application Build configuration:
[€] ¢/C++ Postmortem Debugge! E# select configuration using "C/C++ Application”
- : =
E c/c++RemoteApplication ) Enable auto build —) Disable auto build
[E] HELLO-WORLD Debug S
=1 myhelloworld Debug @ Use workspace settings Configure Workspace Settings...
[E1t1 pebug
Java Applet Connection: | WEGA | New... | | Properties... |
3 A L ki
S i Remote Absolute File Path For ¢/C++ Application:
= Launch Group -
Remote Java Application Shome/myhelloworld | Browse... J
Commands to execute before application
chmod +x /home/myhelloworld
| skip download to target path.
- = Using GDB (D5F) Automatic Remote Debugging Launcher - Select other... Apply Reverk
Filter matched 14 of 17 items e
® | Close J l Debug

B Select the Debugger tab

B Click the Browse button right beside the GDB debugger input
field.

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

B Click OK
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Debug Configurations

Create, manage, and run configurations

]

I

X
[
i&i

q

Name: |myhelloworld Debug

[| GI] Main [®= Arguments (%% Debugger .t source| & common|
¥ [&] ¢/C++ Application
FELLO-WORLD Debugger Options
myhelloworld ZETel
raaz Debug Main | Shared Libraries | Gdbserver Settings
[E] ¢/C++ Attachto Application |/home/narasimha/workaEGAjLinux/Pm4.0.0/tools/sf—toolchain/e| | Browse..
[E] ¢/C++ Postmortem Debugge!
¥ [t] ¢/C++ Remote Application GDB command File: |.gdbinit | [ Browse... ]
HELLO-WORLD Debug (warning: Some commands in this file may interfere with the startup operation of the debugger, For
myhelloworld Debug example "run".)
t1 Debug

[ Stop on startup at: |main |

GDB debugger:

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

Java Applet [ Enable Reverse Debugging at startup (Note: Requires Reverse GDB)
J Applicati — .
ava Application "] Force thread list update on suspend
B Launch Group B

Remote Java Application Automatically debug Forked processes (Mote: Requires Multi Process GDEB)

I ' Using GDB (DSF) Aut ticR te Deb ing Li h select oth L Ri (%
sini utomatic Remote Debugging Launcher - Select other... 2 / ever

Filter matched 14 of 17 items < S LB

@

A new dialog appears.

B Select Yes to switch to the Debug perspective

Confirm Perspective Swiktch

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
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Now we can debug the project.

File Edit Source Refactor Navigate Search Project Run Wi

- N = A

[0 & & % 0rar P ENEIE R i [fs0ebug.  ”

3 Debug ¥ I S s i @J i ¥ T O|®-variables & - % Breakpoints} it Registers}l%Modules} =a
W

¥ % Thread [1] 829 (Suspended : Breakpoint) +# il
= main() at main.c:4 0x8410

@i <terminated, exit value: 0>Remote Shell

o gdb

v ] myhelloworld Debug (1) [¢/C++ Remote Application]
¥ 1@ myhelloworld

¥ i Thread [1] 843 (Suspended : Step) -

= main() at main.c:5 0x8434 |

Name Type Value
i int 2

o

mi}

[ main.c & £z Outline % =g

#includeestdio.h> .
int main()

{ U stdioh
int i=0; P
for(i=0;1<10;1++) o main():int

1
printf("hello world %d \n",i);

return 0;

i 3

Bl console 5 @Tasks}ﬁ; Problems}ﬂ Exetutablesw 0 Memory} % B & BA @@ ¢ By [iv °0

myhelloworld Debug (1) [C/C++ Remote Application] Remote Shell

Remote debugging from host 192.168.56.2 5
hello world 0

hello world 1

hello world 2

r Writable Smartlnsert  6:10
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3.5. 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.

il Shomeyubuntuyworkspace/MmyHelloworldy/yDe

. - P P—

nt)

shift+Ctrl +O

Far
= Cconsole 52 =] Tasks | [ Problems | 2 Executs
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.

B Click on the step into(F5) button to observer the step into
the program.

Ll

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

T

We will see the content of the debug output in the Variables
window.

3.6. Tranfer the binary file to target manually using command line:

In Host:

here below is the file to transfer from your existance project
workspace to target board by using command line in linux host.
Ex:

narasimha@phytec:~/work/WEGA/eclipse-work/myhelloworld/Debug$ scp
myhelloworld root@192.168.56.4:/home

In Target:
Open the terminal using minicom.

B Enter user name as root and press Enter then type ls to see
all the file.
root@phyBOARD-WEGA-AM335x:~1s

Type ./myHelloWorld to start the application
root @phyBOARD-WEGA-AM335x:~./myHelloWorld
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4. APPLICATION PROGRAM GUIDE

Contents

. GPIO

. UART

I2C

. SPI

. PWM

. WATCHDOG

. TCP-SOCKET
. UDP-SOCKET
. CAN

=

O 00 Jo Ul W
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1l. GPIO APPLICATION

Contents:

1. GPIO Introduction

2. GPIO Driver Configuration

3. GPIO access from shell

4. GPIO access from user application
5. Test Procedure of GPIO on

<BOARD_NAME> using command line
6. Test Procedure of GPIO on
<BOARD_NAME> using Eclipse IDE

1. GPIO Introduction:
A "General Purpose Input/Output" (GPIO) is a flexible software-
controlled digital signal.

<Board_Name> Linux-Kernel comes with default GPIO Driver selected
and pins available are GPIOO_7, GPIO3_7 & GPIO3_8 . For more
details of GPIO pins on Expansion see the
<Board_Name>_Hardware_Manual.pdf

2. GPIO - Driver Configuration:

To add additional GPIO pins, the pin-muxing in kernel board file
need to be done. Follow the GPIO Section of
<Board_Name>_System_ Development_Guide.pdf

3. GPIO access from shell:

The GPIOs can be accessed using sysfs from below instructions.
Export: /sys/class/gpio/export

Unexport: /sys/class/gpio/unexport

Configure direction: /sys/class/gpio/gpio<num>/direction
Read / Write: /sys/class/gpio/gpio<num>/value

Qanowe

Ex: For GPIOO_7 the pin# will be ( 0 x 32 ) + 7 =7
$ export GPIO_NUM=7
$ 1ls /sys/class/gpio

$ echo $GPIO_NUM > /sys/class/gpio/export
$ 1s /sys/class/gpio

# To make the pin “high~

$ echo 1 > /sys/class/gpio/gpio$GPIO_NUM/value
# To make the pin “low”

$ echo 0 > /sys/class/gpio/gpio$SGPIO_NUM/value

# To read the pin status
$ cat /sys/class/gpio/gpioS$GPIO_NUM/value

Note: Above commands can be used to access any gpio by modifying the GPIO_NUM
variable.
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4. GPIO access from user application:

<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

GPIO library and test program—files:

File—-Name Description
gpio.c Library file
gpio.h Library header

gpio_test.c Test application for gpio library

Makefile To build the gpio test program.

GPIO API's for user programming

Function Name Description

gpio_export To Export the gpio

gpio_set_dir To set the GPIO Pin [Direction — OUT/IN]

gpio_set_value To set the value for the GPIO Pin.
gpio_fd_close To close the GPIO at the end of GPIO Operations.

Code—-Snippet:

gpio_num = argv[1l]; /* for gpio number */
gpio_dir = argv[2]; /* for output direction */
gpio_val = argv[3]; /* for value (1 or 0) */
#Functions:

gpio_export (&gpio_desc);

gpio_set_dir (&gpio_desc, dir);
gpio_set_value (&gpio_desc, val);

gpio_fd_close (&gpio_desc);
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5. Test Procedure of GPIO on <BOARD_NAME> using command line:

Procedure:

a. Set the tool-chain path
Switch to the gpio dir and run make command
Transfer the bin to the target using scp
Open the target shell and execute it.
Exit the target shell

o o 0 U

export PATH=S$PATH:<the path of toolchain bin>
cd <code_base>/app/gpio

make clean

make

scp gpio-check root@<BOARD_NAME>:/home/

ssh root@<BOARD IP-address>

v v »nr »r »nr U »n

./gpio-check <GPIO_NUM> <DIR> <VALUE>

To Set/Enable:
$ ./gpio-check 7 out 1

[GPIO_NUM : GPIOO_7, Dir : out, Value : 1]

To Clear/Disable:
$ ./gpio-check 7 out _

[GPIO_NUM : GPIOO_7, Dir : out, Value : <empty>]

[Note: At argv[3], we donot pass anything for making value as “0”]

S exit
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6. Test Procedure of GPIO on <BOARD NAME> using Eclipse IDE:

1.

C/C++ - Eclipse

File Edit Source Refactor Navigate Search Projec

Select all files as below and click Finish.

11:30:26 AM & Narasimha {lf

SLETIEEE = G
'i By b =8 File system F— BEou R @ mMa ETa =8
B & - Import resources from the local file system. 4 =
= Anoutline is not available.
From directory: | fhome/narasimha/work/APPL/GPIO v " Browse... |
¥ E cprojec
& [ .project
& [ gpio_test.c
% € gpio.c
& [¢ gpio.h
L& Makefile
& [£ README.txt
| Filter Types... | | SelectAll || DeselectAll |
0 =7
B Into folder: | GPIO | Browse.. |
<t . ' )/gpio-check (30/04/14 11:21 AM)
Options o] Pz
S : : % . algE - e
["] Overwrite existing resources without warning
] Create top-level folder
| Advanced >> |
@ < Back lext > Cancel | | Finish
-
o* =5 GPIO

PATH as shown below:

2:09PM % Narasimha £

®| Environment - s ‘ch_i—i—! L/
» Resource “OlEou . @ma BTa, ~0
Builders Configuration: | Default [ Active ] % | | Manage Configurations... -

¥ C/C++Build

Build Variables

Anoutline is not available.

Environment
Logging Name: | select... |
Settings Value: [l[usr,lflibjlightcim,flightdm:,:’usr,flocal,h’sbin]I Variables | Edit... |
Tool Chain Editer :
Delete
| |
» CfC++General — | oK. J % (drtenes
Project References |Undefine |
Run/Debug Settings
> Task Repository
wikiText
@ Append variables to native environment
") Replace native environment with specified one iy |G=?>| @B EEEG =By TH
| Restore Defaults | | Apply |
@ oK J | Cancel
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3. Here, select the project and Build the project.

C/C++ - GPIO/gpio.c - Eclipse = = :31:03AM R Narasimha %
File Edit Source Refactor Navigate Search Project Run Window Help
@ Civ W | v 85y v Gv |/~ By | P> O Qv Qv | & © &~ | Ee/ce ®
F' [ Project Explorer = 0O||fg gpio.c B S0|BEou R @Ma | HTa| =08
oy b ™* 4 8 5 . -
— Ef= * File: gpio.c 1B | * .
';;C,cgo i 2 stdio.h
q > (& pio_test.c * Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in= =1 stdlib.h
gpio_ . 5 <aquest4@gmail.com> L b
— :
{ F > [ gpio.h * This program is free software; you can redistribute it and/or modify errno.h
el = ioeheck * it under the terms of the GNU General Public License as published by unistd.h
=op * the Free Software Foundation; either version 2 of the License. K
[ Makefile */ Fentl.h
README. txt gpio.h
#include <stdio.h> 4« gpio_export(struct gpio_desc
| #include <stdlib.h> 4® gpio_set_dir(struct gpio_desc
m_.n.g:l.ude <string.h> 4 gpio_set_value(struct gpio_de
#include <errno.h> : 7
#include <unistd.hs - e gpio_fd_close(struct gpio_de:
] v v
a'-) I/ Problems | 4 Tasks | &} Console %2 . El Properties| 48 Remote Systems| & Terminals| <=2 & IQ B A B o By =0
L CDT Build Console [GPIO]
’ ***% Build of configuration Default for project GPIO ****
\ L
make all
arm-cortexa8-linux-gnueabihf-gcc gpio.c gpio_test.c -o gpio-check
***% Build Finished ****
k2
P | [¢ /GPIO/gpio.c

4. Right-Click on GPIO from Project-Explorer & select Run-

As (from Drop-Down-Menu). Then, do settings and below:
[Note: Connection:WEGA, Project:GPIO & C/C++ Application:gpio-check etc.,]

C/C++ - Eclipse

File Edit Source @ Run Configurations
Ci~ Create, manage, and run configurations =1 ‘EC]CH—\ 24
== By @ Ma Blta| T8
= e
= @ W @ ~
—— i OB x B - Mame: | GPIO Default i &3 §
i< 1 I
g :7@ gpio_test.c | [ | Main . ®- Arguments | = Common
» [g gpio.c [E] ¢/C++ Application Connection: | WEGA 2] New. | | Properties... |
*» [ gpio.h ¥ [€] ¢/C++ Remote Application .
2 gpio-check [©] GPIO Default Project:
[ Makefile Java Applet GPIO | Browse.. |
README. txt Java Application ) - : —
v Build configuration: | Use Active = i
¥ Launch Group yre(struct gpio_desc
h [] select configuration using 'C/C++ Application Hir(struct gpio_desc
c/c++ Application: value(struct gpio_de
gpio-check |SearchProject...| | Browse.. | |ose(struct gpio_de:
L L 5
Remote Absolute File Path for C/C++ Application: | E——
= By 5y =0
/home/gpio-check | Browse.. ||| |
Commands to execute before application
chmod +x fhome/gpio-check
"] skip download to target path.
Ap Revert
Filter matched 6 of 19 items
@ Close Run
-
= o0® i GPIO
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5. Below figure gives details about

and the Remote Console—output.

gpio—-source,

C/C+# - GPIO/gpio.c - Eclipse
File Edit Source

gpio—-binary

11:32:53AM R Narasimha {%

factor Navigate Search Project Run Window Help

ri- W | Ev 8% [r G | R By | P+ O Qv Qv | & 5 4~
= % Project Explorer % = 8|3 gpio.c B\
- !

& =] IE .
— 8= * File: gpio.c
g . | * Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in=
>
& gpio_test ¢ & <aguest4@gmail.com>
"f > [g gpio.c *
J ¥[8 gpio.h * This program is free software; you can redistribute it and/or modify

2 gpio-check * it under the terms of the GNU General Public License as published by
S 9P * the Free Software Foundation; either version 2 of the License.
[& Makefile */

README. txt

=

sl #include <unistd.h:
_,""-,\ |54 Problems | & Tasks | B Console 'E Properties | # Remote Systems | & Terminals 5
\ WEGA ¥ WEGA 1 &
’ root@phyBOARD-WEGA-AM335x:~ s
3 bandwidth-client gpio-check random-test-client unit-test-client
\,_ demo may recy

root@phyBOARD-WEGA-AM335x: ~

N

- I IS GPIO
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H |f@c/ce+ 44

=8| 3Eou 2 __@Ma.l%Ta =8

M

fid

%

BB o % 7
stdio.ﬁ .
stdlib.h
string.h
errno.h
unistd.h
fentlh
gpio.h
gpio_export(struct gpio_desc
gpio_set_dir(struct gpio_desc
gpio_set_value(struct gpio_de
gpio_fd_close(struct gpio_de:

¥

=]
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2. UART APPLICATION

Contents:

1. UART Introduction

2. UART Driver Configuration

3. UART access from shell

4. UART access from user application
5. Test Procedure of UART on

<BOARD_NAME> using command line
6. Test Procedure of UART on
<BOARD_NAME> using Eclipse IDE

1. UART Introduction:

Linux names its serial ports in the UNIX tradition. The first
serial port has the file name /dev/ttyS0, the second serial port
has the file name /dev/ttySl, and so on.

<Board_Name> Linux—-Kernel comes with UART Driver for user-
selection. For more details of UART pins on Expansion see the

<Board_Name>_Hardware_Manual.pdf

2. UART - Driver Configuration:

To add additional UART's, the pin-muxing in kernel board file need
to be done. Follow the UART Section of
<Board_Name>_System_Development_Guide.pdf

3. UART access from shell:

The UARTs can be known/viewed using sysfs from below
instructions.

Ex: Enquire about tty devices,
$ 1s /sys/class/tty/
Check for ttyXX enabled,
$ cd /sys/class/tty/ttyXX/
Configuring Serial-Port[ttyXX]:
/* Issue below command to configure serial-port */
S minicom -s

/* minicom - Friendly Serial-Communication Program */

Note: Above commands can be used to access any UART.



4. UART access from user application:

<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

UART library and test program-files:

File—-Name Description
UART.c Library file
UART.h Library header

UART_test.c Test application for UART library

Makefile To build the UART test program.

UART API's for user programming

Function Name Description

UART_INIT To initialize the UART
UART_CONF To configure the UART
UART_WRITE To write into UART buffer
UART_READ To read from UART buffer

Code-Snippet:

struct uart_config_t ul;
struct uart_descriptor_t u2;

Functions:
uvuart_init (&ul, &u2);

uart_conf (&ul, &u2) ;
uart_write (&ul, &u2);

uart_read(&ul, &u?) ;




5. Test Procedure of UART on <BOARD_NAME> using command line:

Procedure:

a. Set the tool-chain path

b. Switch to the UART dir and run make command
c. Transfer the bin to the target using scp
d. Open the target shell and execute it.
e. Exit the target shell
S export PATH=SPATH:<the path of toolchain bin>
$ cd <code_base>/app/UART
$ make clean
$ make
$ scp uart-check root@<BOARD_NAME>: /home/
$ ssh root@<BOARD IP-address>

Syntax to Run:
$ ./uart-check “/dev/ttyXX” “<some-data>"
For Ex:
$ ./uart-check “/dev/ttyO0l1” “PHYTEC”
[Note: Check serial terminal for data]

S exit




6. Test Procedure of UART on <BOARD_ NAME> using Eclipse IDE:

1. Select all files as below and click Finish.

C/C++ - Eclipse
File Edit Source

5:10:30PM % Narasimha it

B | %CfCH-!

e = =
Z0u £ @Ma|ETa =]
File system = - 1 &
® 7 -
B = Import resources from the local file system. 4
= An outline is not available.
From directory: | /home/narasimha/work/APPL/UART v || Browse...
o wkerte
@ £ README.txt N
& [9 vart_test.c
& [g vart.c
[¢ vart.h
‘_FilterIypes... || selectAll J | Deselect All |
E into folder: |UART | Browse.. | =o
i -check (30/04/14 5:08 PM
i Options ‘;"E( ; ig "‘;Hf| ,) v 4
"] Overwrite existing resources without warning bl P& o o B
"] Create top-level folder
| Advanced >> J
©) <Back Next > Cancel | Finish

2. Select/Set Tool-chain PATH as shown below:

C/C++ - Eclipse

@| Environment - P B |Eig/c] »
» Resource SO(fEou 2™~ @Ma|BTa| —0O
Builders ulk [Active] % | | Manage Configurations... | -
¥ C/C++Builg
Discovel Name: PATH F i
Environr
N alue: [5.&binutilsfz.22—kernel—3.(rsanitizedjbinll | Variables
Logging
Settings| | Add to all configurations
Tool Cha ) B
b C/c++Gef | Cancel | oK | Delete
Project Re
Run/Debug Settings
» Task Repository i to native environment
WikText vironment with specified one
|Restore Defaults| | Apply | _@Terminals. = ﬁ_
JWEGA/eclipse-work/SPI/spi-check (30/04&1 5:08 PM)
@ OK || cancel | L xR B 2@ ot By iy




3. Here, select the project and Build it as shown below.

C/C++ - Eclipse

5:15:01PM 2% Narasimha 1

File Edit Source Refacto e Search Project Run Window Help
@ Civ G | g & v @v &y By | B> 0y v Qv | B © &~ P B |Bic/c| "
¥ 5 52N = O ||& vart.c 2 =H|%ou 2\ @Mma Bta| =0
B % - f: File: uart.c lﬂz " 'QS o % v
g M= * Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in= & stdio.h
® [€ uart_test.c : <aquest4€gmail.com> A stdlib.h
|ﬂ » & uart.c * A stdint.h
( - '
=i Makefile 4 : g a1 unistd.h
L& 2 #{.nclude <stdig System type: Bines s */ E il
Bl README.kxt #include <stdli B 192.168.1.196 M fentlh
i ost name: .168.1.
[E vart-check :%nci“:e <stdin % A errno.h
| #include <strin yseriD: root i
#include <unist pns */ £ termios.h

#include <fcntl Password (optional): :] M sysfioctlh

#include <errno M getopt.h

#include <termi s */ 2 h
2 #include <sys/i Os d U uart.
#include <getop R oo —fuiact initictouct vart confia £*
‘5‘ &l Problems | & Tasks ems| & Terminals| == < [Q EE B Bk ot B~rir =0
Y CDT Build Console [UAI PP —
| Ccancel d [y ©OK I
( o #%*%% Build of configuration Default for project UARI ===
make all
- arm-cortexa8-linux-gnueabihf-gcc uart.c uart_test.c -o uart-check

*#*%% Build Finished ****

0 Launching UART Default: (57%) T &

4. Right-Click on UART from Project-Explorer & select Run-

As (from Drop-Down-Menu) . Then, do settings and below:
[Note: Connection:WEGA, Project:UART & C/C++ Application:uart-check etc.,]

C/C++ - Eclipse

5:14:30PM % Narasimha it

File Edit Source @ Run Configurations

Ciw Create, manage, and run configurations

@ B ‘%C/Ci—i—! 2
- [} Ma | Bl Ta =0
B e =
—— X B v Name: |UART Default ® *
g M=
\ 1 Main . ®- Arguments | = Common
” » [£ uart_test.c z @B g ==
|ﬂ » & uart.c [€] ¢/c++ Application Connection: | WEGA. &l | New... | | Properties... |
i 4 > [0 vart.h ¥ [€] ¢/C++ Remote Application -
; & L& Makefile [£1 UART Default Project:
E README.txt Java Applet HART (mBnonse e |
t-check Java Application ’ ) .
= areed i Build configuration:
# Launch Group
Select configuration using 'C/C++ Application”
C/C++ Application:
vart-check |SearchProject... || Browse... |
i = “ || euct uart confia £
Remote Absolute File Path For C¢/C++ Application: =g
/home/uart-check | Browse.. | 4/145:12 PM)
Commands ko execute before application dE'| = B S
chmod +x /home/uart-check
[] skip download to target path.
Appl Revert
Filter matched 6 of 26 items h L BB J L
@ | Close | Run




5. Below figure gives details about
and the Remote Console-output.

UART-Source,

C/C++ - UART/uart.c - Eclipse

UART-binary

5:15:38PM & Narasimha 3t

File Edit Source Search Project Run Window Help

v & | giv & [dv G~ Fr Oy Ly Q- | (= o &~ f=E
=8 ¢ project Explorer = B |[g8 vart.c 2
== ject Expl & :
B S - fi File: uart.c
— ;
q vis * Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in=
S * < @ >
» & uart_test.c B aquest4@gmail.com
H’W » g uart.c */
[ 4 » [B vart.h
[o Makefile .@ /* Standard input/output definitions */
README.Ext B
[E vart-check = /* Standard types */
=] /* string function definitions */

/* UNIX standard function definitions */
/* File control definitions */
/* Error number definitions */
/* POSIX terminal control definitions */

(%] [

][] |

Bl Problems E.TaskS:E Consale = Properties | # Remote Systems | & Terminals &3 -

B wEcA %
root@phyBOARD-WEGA-AM335x:~ 1s

r bandwidth-client cansend i2¢-check random-test-client
\ canrecleve d may recv
= cansend gpio-check pwm-check spi-check

root@phyBOARD-WEGA-AM335x% : ~ I

Ed N

H ‘%CIC++! i
S H|Eoun @Ma|ETa| —0O
PR e % T
A stdio.h
Al stdlib.h
M stdint.h
M string.h
é & unistd.h
A fentlh
% A errno.h
M termios.h
M sysfioctlh
£ getopth
o uarth
—auact Init{struct uart confio t*
={m]
tcpclient udpclient
tcpserver udapserver
unit-test-client



3. I2C APPLICATION

Contents:

1. I2C Introduction

2. I2C Driver Configuration

3. I2C access from shell

4. I2C access from user application
5. Test Procedure of I2C on

<BOARD_NAME> using command line
6. Test Procedure of I2C on
<BOARD_NAME> using Eclipse IDE

1. I2C Introduction:

The I2C bus is commonly used to connect relatively low-speed
sensors and other peripherals to equipment varying in complexity
from a simple to a full-on motherboard.

<Board_Name> Linux—Kernel comes with I2C Driver for user-
selection, and the buses available are I2C < 0|1]|2 >. For more
details of I2C pins on Expansion see the
<Board_Name>_Hardware_Manual.pdf

2. I2C - Driver Configuration:

To add additional I2C pins, the pin-muxing in kernel board file
need to be done. Follow the I2C Section of
<Board_Name>_System_Development_Guide.pdf

3. I2C access from shell:

The I2C's (EEPROM) can be accessed using sysfs from below
instructions.

Ex:
For EEPROM Dir—-access:

$ 1ls /sys/bus/i2c/devices/0-00XX/eeprom

To write into eeprom
echo “<some-text>"” > /sys/class/i2c/devices/0-00XX/eeprom

w2

To read from eeprom
cat /sys/class/i2c/devices/0-00XX/eeprom

Uy ==

Note: Above commands can be used to access I2C based devices by passing <some-—
test> into eeprom device.



4.

I2C access from user application:

<Board_Name>_Board comes with sample

library and test programs
and also can be downloaded here.

I2C library and test program—-files:

File—-Name Description
I2C.c Library file
I2C.h Library header

I2C_test.c Test application for I2C library

Makefile To build the I2C test program.

I2C API's for user programming

Function Name Description

I2C_FD_OPEN To Initialize the I2C

I2C_WRITE_DATA To Write Byte data into Register
I2C_READ_DATA To Read Byte data from Register

I2C_FD_CLOSE To close the I2C at the end of I2C Operations.

Code-Snippet:

i2c_desc.i2c_dev = "/dev/i2c-X"; /* Where X : I2C Bus—No */

Functions:
i2c_fd_open(&i2c_desc);

i2c_write_data(&i2c_desc);
i2c_read_data (&i2c_desc);

i2c_fd_close(&i2c_desc);




5. Test Procedure of I2C on <BOARD_NAME> using command line:

Procedure:

a. Set the tool-chain path

b. Switch to the I2C dir and run make command
c. Transfer the bin to the target using scp
d. Open the target shell and execute it.
e. Exit the target shell
S export PATH=SPATH:<the path of toolchain bin>
$ cd <code_base>/app/i2c
$ make clean
$ make
$ scp 12c-check root@<BOARD_NAME>: /home/

$ ssh root@<BOARD IP-address>
Syntax for Run:
S ./i2c—-check REG_VAL

[Note: 1. I2C Bus—no, Addr & Reg-Addr are already passed from program]
[Note: 2. Only REG_VAL should be passed as argv[l] from command-line]

Ex:
S ./i2c-check 0x04

S exit




6. Test Procedure of I2C on <BOARD NAME> using Eclipse IDE:

1. Select all files as below and click Finish.

C/C++ - Eclipse
File Edit Source Refactor Mavigate Search Proj Run Window Help

3:49:34 P

M % Narasimha it

| 8

- File system —
= = B & N Import resources from the local file system
— i
°X-
From directory: | fhome/narasimha/work/APPL/12C = | Browse...
™ o @ testc
- 4 & [2 i2c-dev.h
NS ® [4 i2crefh
® g i2c.c
k- al & Makefile
A & [ README.Ext
—_
\
S | Filter Types... || SelectAll || DeselectAll |
Y E into folder: |12C | Browse...

Options

g
( y "] overwrite existing resources without warning

] Create top-level Folder

| Advanced >> |

@ <Back Next > Cancel I Finish

C/C++ - Eclipse

Fes) Environment =
» Resource
Builders Configuration: | Default [ Active ] :  |Manage Configurations...
¥ ¢/C++Build
Build Variables

Discovery Options [T

Environment

: Name:
Logging |
Settings Value: [l/usr,flibjlightdm[lightdm:/usr,flocal,fsbin] | Variables | | Edit... |
Tool Chain Editor f
[ Delete
| |
» C/C++ General | —" | oK. J % (rminnm
Project References |Undefine |
Run/Debug Settings
» Task Repository
wikiText
@ Append variables to native environment
) Replace native environment with specified one
| Restore Defaults | | Apply
® oK J |  cancel |

2 ou

An outline is not available.

B |Rig/ics] 2
@ Mma | Bl Ta =0
-

=:m

cansend (30/04/14 3:46 PM)

%

=0

@ |

Y

slE[E = 2. sy

3:32:09PM % Narasimha it

2% Ou

| %CfCH-! Lo

@ma|BTa| —0O

-

Anoutline is not available.
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3.

[Note:

C/C++ - Eclipse

File Edit

Source

Then,

Connection:WEGA, Project:I2C & C/C++ Application:i2c-check etc.

do settings and below:

Run Configurations

Right-Click on I2C from Project-Explorer & select Run-As (from
Drop-Down—-Menu) .

r]

ik
=
= |
—
q M=
. » [g i2c_test.c
el " i i2c.c
[ 4 1 » [n i2zc-dev.h
= b [h i2c-ref.h
E i2ccheck
L& Makefile
k- ald README.Ext
v‘_’;\
-
g
( 4
L —2
= i &> 12¢

4.

the Remote Console-output.

C/C++ - 12Cfi2c.c - Eclipse

Create, manage, and run configurations @ B \%c]CH! e
Ma|BlTa| ©08
~ 6 v s -
OB X B - Name: |12C Default .ix 5 ud
“ @l Main ®= Arguments | = Common
[E] ¢/c++ Application Connection: | WEGA S)| New.. || Properties... |
¥ [c] ¢/C++ Remote Application .
[c]12C Default Erojece
Java Applet 12C | Browse... |
Java Application ; ) .
Build configuration:
# Launch Group
& Select configuration using 'C/C++ Application’
¢/C++ Application:
i2c-check |SearchProject...| | Browse.. |
Remote Absolute File Path for C/C++ Application: =7
/homefi2c-check | Browse.. || [ PM) 1
Commands ko execute before application E| o B iy
chmod +x /fhome/i2c-check
"] skip download to target path.
Filter matched 6 of 21 items
® | Close | Run
Below figure gives details about i2c-source, i2c-binary and

File Edit

Source

Ciw

T
> [g i2c_test.c

| | B i2c.c

| > [n i2zc-dev.h

® [n i2c-ref.h
2 i2ccheck
[& Makefile
README.tXE

5 Project Explorer

5 Problems | & Tasks | B Console | = Properties | # Remote Systems | & Terminals &2

B WEGA X
root@phyBOARD-WEGA-AM335x:~ ls

bandwidth-client cansend gpio-check random-test-client unit-test-client
canrecieve demo may recv

root@phyBOARD-WEGA-AM335x:~ 1s

bandwidth-client cansend demo i2c-check test-client
canrecieve c nd gpio-check ma

root@phyBOARD-WEGA-AM335x:~ ./i2c-check

Segmentation fault h

root@phyBOARD-WEGA-AM335x:~ ./i2c-check Oxfa

**% T2C DEVICE TESTING ***

Dev-Addr = 21 | Reg-Addr = 23 | Reg-Val = fa

root@phyBOARD-WEGA-AM335x:~ ]

9PM & Narasim
21 or Navigate Search Project Run Window Help
& | @ 8 [y G~ By O &y v | B B P> b & |MRic/cs| ke
b = 0|@izce = [& Makefile =A% ou 2> ©@Mal|BETa =0
= - " 1w o e -
S * File: i2c.c 2 | £
* M stdio.h
* Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in> = 4
R A skring.h
. <aguest4@gmail.com>
* =l M stdlib.h
* This program is free software; you can redistribute it and/or modify 2 fentlh
#* it under the terms of the GNU General Public License as published by m1 errno.h
* the Free Software Foundation; either version 2 of the License. L .
*/ & linux/fs.h
M sysfioctlh
#include <stdio.h> U I2cdevh
#include <string.h> o i2crefh
#include <stdlib.h> ® fd:int
#include <fcntl.h> . .
2 #include <errno.h> fes nt
2 #include <linux/fs.h> —= _addroion

unit-test-client



4. SPI APPLICATION

Contents:

1. SPI Introduction

2. SPI Driver Configuration

3. SPI access from shell

4. SPI access from user application
5. Test Procedure of SPI on

<BOARD_NAME> using command line
6. Test Procedure of SPI on
<BOARD_NAME> using Eclipse IDE

1. SPI Introduction:

SPI (Synchronous Peripheral Interface) is a synchronous serial
interface to connect peripheral chips like ADCs, EEPROMS, Sensors
or other devices.

SPI works in master and slave mode, the master provides the clock
signal and each slave has a dedicated chip-select.

<Board_Name> Linux-Kernel comes with SPI Driver for user-
selection. For more details of SPI pins on Expansion see the
<Board_Name>_Hardware_Manual .pdf

2. SPI - Driver Configuration:

<BOARD_NAME> The pin-muxing in kernel board file needed for SPI<O0|
1>.

SPI Interface with <BOARD_NAME> on the Expansion Connector can be
accessed from userspace using the spidev Interface. Follow the

SPI Section of <Board_Name>_System_Development_Guide.pdf

3. SPI access from shell:

The SPIs can be known/viewed using sysfs from below instructions.

$ 1s /sys/class/spidev/spidevB.C

Note: i) B in spidev is Bus—-no.
ii) C in spidev is Chip-select.
iij) async read/write is not available in userspace.



4. SPI access from user application:

<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

SPI library and test program—-files:

File—Name Description
spi.c Library file
spi.h Library header

spi_test.c

Test application for SPI library

Makefile

To build the SPI test program.

SPI API's for user programming

Function Name Description

SPI_OPEN To open the SPI Interface

SPI_CONFIG To Configure the SPI[mode, bits-per-word and speed]
SPI_WRITE To write into write-buffer

SPI_READ To read from read-buffer

SPI_CLOSE To

Code-Snippet:

close the SPI at the end of SPI Operations.

spi_init (&spi_desc);

spi_config(&spi_desc);

txbuff[0]

For Transaction:

spi_htoi(argv[1]); /* value to be transmitted */

spi_trx(&spi_desc,1);

For Half-Duplex (Write/Read) :
spi_write (&spi_desc,txbuff,tx_len);
spi_read (&spi_desc, rxBuff,rx_len);

spi_free (&spi_desc);




5. Test Procedure of SPI on <BOARD_NAME> using command line:

Procedure:

a. Set the tool-chain path

b. Switch to the SPI dir and run make command
c. Transfer the bin to the target using scp
d. Open the target shell and execute it.
e. Exit the target shell
S export PATH=SPATH:<the path of toolchain bin>
$ cd <code_base>/app/spi
$ make clean
$ make
$ scp spi-check root@<BOARD_NAME>:/home/
$ ssh root@<BOARD IP-address>

Syntax to Run:
$ ./spi-check <txbuff-value>
For Ex:

$ ./spi-check OxFA

S exit




6. Test Procedure of SPI on <BOARD NAME> using Eclipse IDE:

1. After importing Watchdog-source from existing

location(local storage), select all files as below and click
Finish.

C/C++ - Eclipse

5:03:51PM % Narasimha 3

File Edit Source Refactor Navigate Search Projec

& |Rig/cH

File system — FFou R @Ma|BTa| 0O

5w ‘ = -
B % Import resources from the local file system.

= An outline is not available.
From directory: | /home/narasimha/work/APPL/SPI v || Browse..
v &= SP| & (& Makefile
@ [E README.txt
N & g spi_test.c
®& 9 spi.c
[8 spi.h
| Filter Types... | | SelectAll || DeselectAll |
B into folder: |SPI | Browse.. | =0
Te 5 the context menu.
Options
["] overwrite existing resources without warning
[] Create top-level folder
| Advanced >> |
@ < Back Next > Cancel | Finish
i & sPI

2. Select/Set Tool-chain PATH as shown below:

C/C++ - Eclipse 5:08:42PM & Narasimha it

File Edit Source @ Run Configurations

v Create, manage, and run configurations @ =4 ‘%C‘l‘cf{»! »
F 5 Ma|BlTa| =0
. : = R W e =
- OB X B - Name: | SPI Default = X *
v b§ -
g » & spi_test.c [| @] Main »._®*= Arguments| = Common|
|ﬂ > gl spi.c [E] ¢/C++ Application Connection: | WEGA :|| New.. || Properties...
i 4 > [0 spi.h ¥ [c] ¢/c++ Remote Application . b
b [ Makefile (€] SPI DeFault BRLiSEE
[E| README.txt Java Applet SPI | Browse... 5.h
2 spi- Java Application spidev.
B spi-check & Launchpgroup Build configuration: pidev.h
& Select configuration using 'C/C++ Application’
C/C++ Application: nst char*) : void
spi-check |searchProject... || Browse.. ||| fuctspidescriptor,
i = " || |skeuct spi descript]

Remote Absolute File Path For C/C++ Application: =g
/home/spi-check | Browse...

Commands to execute before application

chmod +x fhome/spi-check perver

= f-test-client
] skip download to target path.

Filter matched 6 of 25 items Apply Revert




3. Right-Click on SPI from Project-Explorer & select Run-As (from
Drop-Down-Menu) . Then, do settings and below:

[Note: Connection:WEGA, Project:SPI & C/C++ Application:spi-check etc.,]

C/C++ - Eclipse SR - :06: ™M R Marasimha
File Edit Source Refactor Navigate Search Project Run Wwindow Help
® 4 B | @ e G @ Ry B |5 O ®r Qe | @ P i ® [Eoes] »
=l
= b = 8|(@ spi.c 2 = 0| 8Eou %> @ Ma Ta| —0O
=& - del spi a El
e B&le " . B W e % T
q e s File: spi.c M stdio.h
- b : e i "
ESDFESLC * Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in> all * Std_l'b'h
[P * &l spi.c = <aguest4@gmail.com> & A string.h
| 4 I » [& spi.h % Enter Password =|| M Fentlh
| & : * This program and/or modify o -
Makefile =| A sysfioctlh
Le * it under the System type: Linux ..puhllshed by = ‘L. _y"’
[El README.txt * the Free soft| o0 192.168.1.196 license. =|| & linux/types.h
[El spi-check o : R 2 linux/spi/spidev.h
User ID: root i
(2| #include <stdia M stdint.h
#include <stdlil Password (optional): [:] u spih
#include <strin e pabort(const char*) : void
2] #include <fcntl e 7 5
| #include <sys/i = p® spi_init(struct spi_descriptor_
#include <linux EazEpazsword —=a_sni_confinlstruct spi descriot
Bl Problems | & Tasks ems| & Terminals| <= <& 4 [Q & RE B | = Bvrie =0
DT Build Console [SPI] _—
| cancel | { b oK J
**** Build of configuration Detault for project SPL ==*%
make all
arm-cortexa8-linux-gnueabihf-gcc spi.c spi_test.c -o spi-check
***%* Build Finished ****
-_—
J— i &5 SPI Launching SPI Default: (57%) [~
4. This step provides info about the spi-source, spi-binary and

Remote Console-output.

C/C++ - SPI/spi.c - Eclipse EY = 5:07:50PM & Narasimha {it
File Edit Source R or Navigate Search Pro Run Window Help
® v B E~ @~ v O Bv Qv | & & v o ® [Boes
:- [ Project Explorer 58 = O ||g spic 2 SOffFEoux™~ @Ma|BTa| =0
— 8% & | . R o kT
g v * File: spi.c M stdio.h
= » . - u 1
@Sp!—tesu * Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in> all ~ Std_l'b'h
el " = spic it <aquest4@gmail.com> ol M string.h
| 4 1 » [0 spi.h = =| A fentlh
el . * This program is free software; you can redistribute it and/or modify - % s
L& Makefile * it under the terms of the GNU General Public License as published by = M S_VSIIOCtl'h
[El README.txt * the Free Software Foundation; either version 2 of the License. =|| M linux/types.h
2 spi-check e A linux/spifspidev.h
@ #include <stdio.h> @4, stdinth
2 #include <stdlib.h> o spih
2 #include <string.h> e pabort(const char*): void
2 #include <fentl.h> W . .
as 2 #include <sys/ioctl.h> g spi_init(struct spi_descriptor_
= 2 #include <linux/tvoes.h> —sftsniconfinlstryct spi descript
,;‘“ B Problems éTasks:E Console | E= Properties | # Remote Systems | & Terminals 3 - =8
w i WEGA 2
root@phyBOARD-WEGA-AM335x:~ ls
( r bandwidth-client cansend i2c-check random-test-client tcpclient udpserver
canrecieve demo may recv tcpserver unit-test-client
= cansend gpio-check pwm-check udpclient
El root@phyBOARD-WEGA-AM335x:~ . /spi-check
*#*% SPI-DEV TESTING ***
SPIDEV Node Selected : /dev/spidev1.0
can't open device: No such file or directory
Aborted
root@phyBOARD-WEGA-AM335x:~ . /spi-check OxFA
**% SPI-DEV TESTING ***
c— SPIDEV Node Selected : /dev/spidev1.0



5. PWM APPLICATION

Contents:

PWM Introduction

PWM Driver Configuration

PWM access from shell

PWM access from user application
Test Procedure of PWM on
<BOARD_NAME> using command line
6. Test Procedure of PWM on
<BOARD_NAME> using Eclipse IDE

g w N

1. PWM Introduction:
Pulse-width modulation (PWM), is a modulation technique that
conforms the width of the pulse, based on modulator signal

information.

<Board_Name> Linux—Kernel PWM Driver selection. For more
details of PWM - see the <Board_Name>_Hardware_Manual.pdf

2. PWM - Driver Configuration:

To set PWM and eCAP.x, pin-muxing in kernel board file need to
be done. Follow the PWM Section of
<Board_Name>_System_Development_Guide.pdf

3. PWM access from shell:

The PWM can be accessed from sysfs from below instructions.

a. Request: /sys/class/pwm/ecap:x/request

b. Run: /sys/class/pwm/ecap:x/run

c. Period_frequency: /sys/class/pwm/ecap:x/period_frequency
d. Duty Cycle: /sys/class/pwm/ecap:x/duty_percent

Ex: # To request the device,
$ echo 1 > /sys/class/pwm/ecap:x/request
$ 1s /sys/class/pwm/ecap:x/request
# To start the PWM
$ echo 1 > /sys/class/pwm/ecap:x/run /* echo 0 to stop */
$ 1s /sys/class/pwm/ecap:x/run
# To set the Period Frequency
$ echo 50 > /sys/class/pwm/ecap:x/period_freq

# To set the Duty-cycle
$ echo 10 > /sys/class/pwm/ecap:x/duty_percent

Note: Above commands can be used to access pwm by modifying the various pwm
attributes.



4. PWM_access from user application:

<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

PWM library and test program—-files:

File—-Name Description
pwm.C Library file
pwm.h Library header

pwm_test.c Test application for PWM library

Makefile To build the pwm test program.

PWM API's for user programming

Function Name Description
PWM_ON To request the pwm
PWM_START To start with pwm Operations

PWM_PERIOD_FREQ To set the period freqg

PWM_DUTY_CYCLE To set the duty-cycle

PWM_OFF To free the device request and stop the pwm.

Code—-Snippet:

pwm_on (&pwm_desc) ;
pwm_start (&pwm_desc) ;
pwm_period_freqg(&pwm_desc) ;
pwm_duty_cycle (&pwm_desc) ;
pwm_off (&pwm_desc) ;




5. Test Procedure of PWM on <BOARD NAME> using command line:

Procedure:

a. Set the tool-chain path
Switch to the pwm dir and run make command
Transfer the bin to the target using scp
Open the target shell and execute it.
Exit the target shell

0O A 0 U

S export PATH=SPATH:<the path of toolchain bin>
$ cd <code_base>/app/pwm

S make clean

[Syntax to Compile: $ make CC=<compiler>]

$ make CC=arm-cortexa8-linux—-gnueabi-gcc

$ scp pwm-check root@<BOARD_NAME>:/home/
$ ssh root@<BOARD IP-address>

[Syntax to Run: $ ./pwm-check <freq> <duty-cycle> <interface>]

$ ./pwm_test 50 10 ecap.?2

S exit




6. Test Procedure of PWM on <BOARD NAME> using Eclipse IDE:

1. After importing PWM-source from existing location(local
storage), select all files as below and click Finish.

C/C++ - Eclipse 4:09:39PM R Narasimha %

File Edit Source Refactor Navigate Search Project Run Window Help

Ciw & | @ v v Gv | Qv B~ ﬁv O~ ﬁ;v iv == Al = |Ecjcr £
[ ] = —
;‘ By 52 =8 BEou 2 @Ma BTa, O
|- - File system 1 '
-
E L= Import resources from the local file system.
g = < | |an outline is not available.
[ﬂx From directory: | /home/narasimha/work/APPL/PWM = | Browse.. |
= 5 Makerie
; [€ pwm_test.c
- @ [ pwm.c
[ & [ pwm.h
e & [& README.txt
—
‘B-r
| Filter Types... J | Select All J | Deselect All |
) H = gv =0
Ly i) Into Folder: [PWM | Browse... =
Y N
Options
@ ["] Overwrite existing resources without warning
— ] Create top-level Folder
( 4 | Advanced >> J
@ | <Back | Next > |  cancel | Finish
=
b i & PWM

2. Select/Set Tool-chain PATH as shown below:

3:32:09PM & Narasimha It

| Environment = H ‘@EJCH!
» Resource SO|Eou % @Ma BTa, —0
Builders Configuration: | Default [ Active] + | | Manage Configurations... | -
¥ C/C++ Build
Bl variabiss Anoutline is not available.

Discovery Options SN IR CC]s 0] | Add.. |

Environment

Logging Name: | Select... |
Settings Value: [Vusrﬂibﬂightdmjlightdm:,lusrjln(al,’sbin] | Variables | Edit.. |
Tool Chain Editor ‘ :
S Delete
» | J
C/C++ General | et | oK. J b Lo )
Project References | Undefine |
Run/Debug Settings
» Task Repository
wikiText
@® Append variables to native environment
) Replace native environment with specified one i |<’=?>| G 6 Bk ot By 3y T O
| Restore Defaults | | Apply

Cancel

@ ok |



3. Right-Click on PWM from Project-Explorer & select Run—-As (from

Drop-Down-Menu) . Then, do settings and below:
[Note: Connection:WEGA, Project:PWM & C/C++ Application:pwm—-check etc.,]

C/C++ - Eclipse

4:13:22PM & Narasimha It

File Edit Source Run Configurations
site Create, manage, and run configurations @ B \Ecjc++1 ®
F () Ma BlTa| T80
= - & W @ ~
— OB X B &~ Name: |PWM Default R &3
vt |
b4 5
M = A ts| 2 C
g » @ pwm_test.c | || E Main rguments| = Common|
|W » [g pwm.c [c] ¢/C++ Application Connection: | WEGA & | New... J 1 Properties... |
| Ll » @pwmh ¥ [c] ¢/C++Remote Application
| | SeE
[ Makefile [ PWM Default Eroject
& pwm-check Java Applet PWM | Browse.. |
README.txt Java Application kruct desiiist
" e Build configuration: ruct pwm_descrip
B} B Launch Group t(struct pwm_descr
‘ Select configuration using 'C/C++ Application’ struct pwm_descrip
— C/C++ Application: lod_freq(struct pwm
pwm-check |Search Project... | | Browse.. | 1 cycle(struct pwm_
T.'\ Remote Absolute File Path for C/C++ Application: =g
-
[0 [/home,lpwm-checkl | Browse... ||| baj1aa13Pm)
- . Commands to execute before application E‘ = B v
chmod +x fhome/pwm-check
= ] skip download to target path. %
k g
E Filter matched 6 of 22 items BREN REUSL:
@ Close I Run

4. Below figure gives details about pwm-source,

pwm-binary and
the Remote Console—-output.

C/C++ - PWM/pwm.c - Eclipse

4:14:15PM R Narasimha il

File Edit Source R tor Mavigate Search Project Run Window Help
i | giv &v [y @~ BHr O Qv Qv | B O &v ® (Bl
F 5 Project Explorer 2 = 0| {8 pwm.c % =0O|BEou 8 @Ma|BHTa| =0
—_— - = % W e % T
vi< * File: pwm.c B i 1
g = : P M stdio.h
s i X R
& pwm_test.c * Author : SYED MOHAMMAD ALISHAH <ali.s@phytec.in> oM 5|gn.al.h
g =1l » [g pwm.c * <aquest4@gmail . com> stdlib.h
( Il * B pwm.h * unistd.h
e Makefile * This program is free software; you can redistribute it and/or modify e fe
Le * it under the terms of the GNU General Public License as published by ype.
[E pwm-check * the Free Software Foundation; either version 2 of the License. pwm.h
[E] README.txt k4

@ pwm_on(struct pwm_descript

#include <stdio.h> 4@ pwm_start(struct pwm_descr
#include <signal.h> @ pwm_off(struct pwm_descrip
2 :i:zi::: :Z:Sﬁ::: s pwm_period_freq(struct pwir
o #include <ctype.h> #® pwm_duty_cycle(struct pwm_

&
\;ﬂ

Problems | % Tasks | B Console | = Properties | 488 Remote Systems | &= Terminals &3 °
i wWEGA
root@phyBOARD-WEGA-AM335x:~ 1s
bandwidth-client cansend
canrecleve cansend
root@phyBOARD-WEGA-AM335x:~ I

={m

demo
gpio-check

i2c-check
may

recv
unit-test-client

ra'ljf:m—te.k -client



6. WATCHDOG APPLICATION

Contents:

1. WATCHDOG Introduction

2. WATCHDOG Driver Configuration
3. WATCHDOG access from shell

4. WATCHDOG access from user-
application

5. Test Procedure of WATCHDOG on

<BOARD_NAME> using command line
6. Test Procedure of WATCHDOG on
<BOARD_NAME> using Eclipse IDE

1. WATCHDOG Introduction:

A Watchdog Timer (WDT) is a hardware circuit that can reset the
computer system in case of a software fault.

<Board_Name> Linux—-Kernel comes with WATCHDOG Driver for user-
selection. For more details on WATCHDOG see the
<Board_Name>_Hardware_Manual.pdf

2. WATCHDOG — Driver Configuration:

<Board_Name>_Board has a 32-bit Watchdog Timer, when the
/dev/watchdog is opened it will reboot the system unless a
userspace daemon resets the timer at regular intervals under
certain timeout-period.

Default timeout of this Driver is 60 seconds.

Follow WATCHDOG Section
of<Board_Name>_System_ Development_Guide.pdf

3. WATCHDOG access from shell:

The WATCHDOG can be using sysfs from below instructions.

Entry: /sys/class/WATCHDOG/WatdhdogO

$ 1ls /sys/class/watchdog/

$ 1ls /sys/class/watchdog/watchdogO

Note: Above commands can be used to access WATCHDOG.



4. WATCHDOG access from user application:

<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

WATCHDOG library and test program—-files:

File—-Name Description
wdt.c Library file
wdt .h Library header

wdt_test.c Test application for WATCHDOG Library

Makefile To build the WATCHDOG test program.

WATCHDOG API's for user programming

Function Name

Description

wdt_open

To Open the WATCHDOG for operations

wdt_config

To Configure the Watchdog Timer

To set the timeout on the with the SETTIMEOUT
ioctl, used value - WDIOC_SETTIMEOUT

To query the current timeout using the GETTIMEOUT
ioctl, used value - WDIOC_GETTIMEOUT

wdt_write

To write the new Watchdog-Timer Value

wdt_close

Code-Snippet:

To close the WATCHDOG at the end of WATCHDOG
Operations.

struct wdt_descriptor_t wdt_desc;

Functions:

wdt_open (&wdt_desc) ;

wdt_config (&wdt_desc);

wdt_write (&wdt_desc);

wdt_close (&wdt_desc) ;




5. Test Procedure of WATCHDOG on <BOARD NAME> using command line:

Procedure:

a. Set the tool-chain path

b. Switch to the WATCHDOG dir and run make command
c. Transfer the bin to the target using scp
d. Open the target shell and execute it.
e. Exit the target shell
S export PATH=SPATH:<the path of toolchain bin>
$ cd <code_base>/app/watchdog
$ make clean
$ make
$ scp wdt-check root@<BOARD_NAME>:/home/

$ ssh root@<BOARD IP-address>
Syntax to Run:
$ ./wdt-check <a value less-than the watchdog reset time>
(or)

$ ./wdt-check <a value greater-than the watchdog reset time>

For EX:
S ./wdt—-check 6
[Note: “6” is greater—-than the set-value(5), so will reboot the <Board>]

S exit




6. Test Procedure of WATCHDOG on <BOARD NAME> using Eclipse IDE:

1. After importing Watchdog-source from existing location(local
storage), select all files as below and click Finish.

C/C++ - Eclipse
File

5:17:177PM X Narasimha ¥

Edit Source Refactor MNavigate

= %CJCH-! i

BEou X\ ®@Mma|BlTa =8

File system —
B % -~ -~
i Import resources from the local File system. 4
= An outline is not available.
From directory: |/home/narasimha/work/APPL/WDT ~ || Browse...
@ 5 Makere
& [E README.bxt
& [2 wdk_test.c
[ & g wdt.c
[g wdt.h
| Filter Types... | | selectAll || Deselectall |
B into folder: \WDT Browse... =8

J
[Tfuart-check (30/04/14 5:15 PM)

Options £ gHlEla = =- -

["] Overwrite existing resources without warning

[T Create top-level folder

| Advanced >> |

® < Back MNext > Cancel I Finish

o0* = WDT

2. Select/Set Tool-chain PATH as shown below:

C/C++ - Eclipse ES = 5:19:53PM % Narasimha it
File Edit Source @ Run Configurations
@ i~ Create, manage, and run configurations @ B | ERc/ce| 7
F By Ma|BTa| =08
= B s e =
— O&E %X B Name: | WDT Default ® L
g M=
E Main . ®- Arguments| = Common
" » [¢ wdt_test.c E E g =
|“\ » g wdt.c [Elc/c++Application Connection: | WEGA. & | New... | | Properties... |
| 4 > [8 wdt.h ¥ [c] ¢/C++ Remote Application _ :
pll [ Makefile [£] WDT Default Beolect
&) README.kxt Java Applet WDT | Browse.. |||lh
2 wdt-check Java Application

Build configuration:
B Launch Group d

elect configuration usin ++ ication
Select configurati ing 'C/C++ Application’

C/C++ Application: h

wdt-check |SearchProject... || Browse.. | hdog.h

Remoate Absolute File Path for C/C++ Application: e

/home/wdt-check | Browse.. |

L
Commands to execute before application
( y chmod +x fhome/wdt-check|

["] skip download to target path.

Apply | | Revert

Filter matched 6 of 27 items 1

@ | Close | Run

(i B WDT



3. Right-Click on WDT from Project-Explorer & select Run—-As (from
Drop-Down-Menu) . Then, do settings and below:

[Note: Connection:WEGA, Project:WDT & C/C++ Application:wdt-check etc.,]

C/C++ - Eclipse = = 2 M & Narasimha it
File Edit Source @ Run Configurations
site Create, manage, and run configurations @ B \%c]CH! e
- By Ma | Bl Ta =0
= B s e ~
— OB X B - Name: |WDT Default .ix B ®
v s &
69= =]
g P T— eS| Main . = Arguments| = Common
el " e wdt.c [E] ¢/c++ Application Connection: | WEGA S)| New.. || Properties... |
1 Ll » B wdth ¥ [c] ¢/C++ Remote Application
L J : Project:
[ Makefile [£] WDT Default
[ README.Ext Java Applet woT | Browse.. ||| th
& wadt-check Jeva Applicatian Build configuration:
— ¥ Launch Group 2 .
‘ & Select configuration using 'C/C++ Application’ \
— ¢/C++ Application: h
wdk-check |SearchProject...| | Browse.. | hdog.h
m b Remote Absolute File Path for C/C++ Application: ¢ E- e =0
(07 /home/wdt-check | Browse.. | 1
Commands to execute before application
( 4 chmod +x /home/wdt-check|
A "] skip download to target path.
Appl R t
Filter matched 6 of 27 items L PEY, J | Ever
® | Close | Run
L —2
b i > WDT
4. This step provides info about Project-Building, and details

about the watchdog-source, watchdog-binary and Remote Console-
output.

C/C++ - Eclipse

File Edit Source R o Search Project Run Window Help

® 9~ & | @ &y G @~ v O Bv U~ | W @ - o o [Boges]
:F 5 Project Explorer 52 = 0O || wdt.c 32 =0|%ou 2" _ @®Ma|BTa =0
. ] & - EL 5T -
— 8 e /* File: wdt.c Ve | ~ *
g A= * M stdio.h
7 * This program is free software; you can redistribute it and/or modify
3 "
I8 wdt_testc * it under the terms of the GNU General Public License as published by L f(l?tl'h
el " = wdtc * the Free Software Foundation; either version 2 of the License.i M unistd.h
( ] 1 » [§ wdt.h * M errno.h
| * =
= L& Makefile d Al signal.h
[El README.txt #include <stdio.h> =| M asm/types.h
[E wdtcheck #include <fcntl.h> || s sysfstath
2 #include <unistd.h> & ioctLh
#include serrne.h=> £ sysftoctl
#include <signal.h> & sys/time.h
#:Lng_lunle <asm/types.h> B sys/types.h
2 #include <sys/stat.h> m i
2 #include <sys/ioctl.hz £ Inuxwarchdog b
#includa +ima b =8_linuy febe b
& = o = = ies |8 =) inals 52 - =97
b/ [ 6. Problems | & Tasks | B Console Properties Remote Systems | Terminals £3
v B WEGA &
root@phyBOARD-WEGA-AM335x:~ s
( o bandwidth-client cansend i2c-check random-test-client tcpclient udpclient
\ canrecieve demo may recv tcpserver udpserver
= cansend gpio-check pwm-check spi-check uart-check unit-test-client
root@phyBOARD-WEGA-AM335x:~ ls
El bandwidth-client cansend i2c-check random-test-client tcpclient udpclient
canrecieve demo may recv tcpserver udpserver
cansend gpio-check pwm-check spi-check uart-check unit-test-client
root@phyBOARD-WEGA-AM335x:~ 1s
bandwidth-client demo pwm-check tcpclient udpserver
canrecieve gpio-check r -test-client tcpserver unit-test-client
cansend i2c-check recv uart-check N
cansend may spi-check udpclient
E— root@phyBOARD-WEGA-AM335x:~ ]



7. TCP-SOCKET APPLICATION

Contents:

1. SOCKET Introduction

2. SOCKET Driver Configuration
3. SOCKET access from user
application

4. Test Procedure of SOCKET on

<BOARD_NAME> using command line
5. Test Procedure of SOCKET on
<BOARD_NAME> using command line

1. SOCKET Introduction:

A Socket is an end point of communication between two systems on a
network. To be a bit precise, a socket is a combination of IP
address and port on one system.

<Board_Name> Linux—Kernel comes with SOCKET Driver for user-—
selection. For more details of Ethernet (10/100 MB/s) for SOCKET
Connections, see the <Board_Name>_ Hardware_Manual.pdf

2. SOCKET - Driver Configuration:

For [Ethernet (10/100) - RMII] selection, the pin-muxing in kernel
board file need to be done. Follow the SOCKET Section of
<Board_Name>_System_Development_Guide.pdf



3. TCP—-SOCKET access from user application:
<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

TCP-SOCKET library and test program-files:

File—Name Description
tcpserver.c Server file
tcplient.c Client file
Makefile To build the SOCKET Test Programs.

TCP-SOCKET API's for user programming:

[server—-side]

Function Name Description

SOCKET To create the SOCKET

BIND Bind a name to a SOCKET

LISTEN Listen for connections on a SOCKET
ACCEPT Accept a connection on a SOCKET
RECV Receive a message from a Client
CLOSE Close the SERVER-SOCKET

[client—-side]

Function Name Description

SOCKET To create the SOCKET

CONNECT Initiate a connection on a SOCKET
SEND Send a message to Server

CLOSE Close the CLIENT-SOCKET

Code-Snippet:

Server:

Sd = socket (PF_INET, SOCK_STREAM, 0)

bind (Sd, (struct sockaddr *)&server,sizeof (server))
listen (Sd, <Backlog>)

/* Backlog defines maximum length —-- queue of pending Connections */

accept (sd, (struct sockaddr *)&client, &length))
recv (<socket-desc>, <buffer>,<buff-len>,<flag>))
close (Sd)

Client:
Sd socket (PF_INET, SOCK_STREAM, 0)
connect (Sd, (struct sockaddr *)é&server,sizeof (server))
send (<socket-desc>, <buff>,<buff-length>,<flag>)
close (Sd)




4. Test Procedure of TCP—-SOCKET on <BOARD_NAME> using command
line:

Procedure:

a. Set the tool-chain path

b. Switch to the TCP-SOCKET dir and run make command
c. Transfer the bin to the target using scp
d. Open the target shell and execute it.
e. Exit the target shell
$ export PATH=$PATH:<the path of toolchain bin>
$ cd <code_base>/app/TCP-SOCKET
S make clean
$ make
$ scp tcpserver tcpclient root@<BOARD_NAME>:/home/
S ssh root@<BOARD IP-address>
For TCP:

$ ./tcpserver &
S ./tcpclient

S exit




5. Test Procedure of SOCKET on <BOARD_ NAME> using Eclipse IDE:

1. Select all files as below and click Finish.

4:24:44PM R Narasimha %

C/C++ - Eclipse
File Edit Source

Search Pro Run Window Help

B | EicicH

fEou X @Ma|BlTa| =0O

File system

B & - ; -
i Import resources from the local File system. 4
(= An outline is not available.
From directory: | /home/narasimha/work/APPL/SOCKET/TCP ~ || Browse...
O = » vukere
& [E) README.Ext
®& [¢ tepelient.c
& [¢ tepserver.c
| Filter Types... | | SelectAll || DeselectAll |
B into Folder: [sockeT Browse.. | Bl BB & B f Brriy = O
Cl
Options

[_] Overwrite existing resources without warning
["] Create top-level folder

| Advanced >> |

® < Back Next > Cancel | Finish

i &% SOCKET

2. Select/Set Tool-chain PATH as shown below:

C/C++ - Eclipse

@ Environment - g UCH! 2
> Resource SOEou x> @ma BTa, —0
Builders Configuration: | Defaulk [ Active] % | | Manage Configurations... | -
¥ C/C++Build
Biild Variabies Anoutline is not available.
Discovery Options RN RIRY EGITY | Add... |
Environment -
Logging ame: | Select... |
Settings Value: “[usr,"libjlightdm,flightdm:,:’usr,flo(al,*’sbin]I Variables | Edit.. |
Tool Chain Editor ;
S Delete
> l J
C/C++ General ! | oK J h’ (el
Project References | Undefine |
Run/Debug Settings
> Task Repository
wikiText
@ Append variables to native environment
) Replace native environment with specified one it |<’=?>| Bl 6 G o By iy O
| Restore Defaults | | Apply |
@ oK J | Cancel




3. Right-Click on SOCKET from Project-Explorer & select Run-—
As (from Drop-Down—-Menu). Then, do settings and below:

[Note: Connection:WEGA, Project:SOCKET & C/C++ Application:tcpserver etc.,]

C/C++ - Eclipse Sk - 4:48:13PM & Narasimha
File Edit Source @ Run Configurations
@ Ci~ Create, manage, and run configurations @ = |E|c{c++! 2
= [ wal@n] =0
=
ST =
= X B B Name: | SOCKET Default i *
) Lh
g = | l) Main »_®- Arguments| = Common
> e bepelient.c h
|ﬂ > [ tepserver.c [E] ¢/c++ Application Connection: | WEGA 3| Mew.. || Properties... ||| h
i r [& Makefile v [ C/C++ Remote Application i h
p README.txt SOCKET Default EroleeE
[ tepclient Java Applet SOCKET | Browse.. |
=Y Java Application
M Epaser bp Build configuration:
¥ Launch Group ruct sockaddr_in
Select configuration using 'C/C++ Application’
c/c++ Application:
tepserver |SearchProject...| | Browse.. |
Remote Absolute File Path for C/C++ Application: = ﬁ
/home/tcpserver | Browse.. |
Commands to execute before application
chmod +x /home/tcpserver| !
= Z [-test-client
["] skip download to target path.
Appls Revert
Filter matched 6 of 23items BB |
@ | Close | Run
L&
- o & SOCKET

4. Below figure gives details about tcpserver-source, tcpserver-
binary and the Remote Console-output.

C/C++ - SOCKET/tcpclient.c - Eclipse == = 4:49:10PM & Narasimha %

File Edit Source Refacto e Search Project Run Window Help

Ci- | g & v @~ e Oy By Qv | & A o B |Eicic] »
il G Project Explorer 32 = O ||& tepelient.c 83 =0|ZEou X\ @Mma|BTa| =0
= - |[B #include <sys/socket.h> 2 @ e —
Gl #include <sys/types.h> B W #*
#include <netinet/in.h> M sys/socket.h

: #include <arpa/inet.h=
> A :

& Eepelient.c #include <stdio.h> 4 :
» [g tcpserver.c 2| #include <stdlib.h> £ netinet/fin.h
L& Makefile . M arpafinet.h
#define PORT 1034

M sys/types.h

®
=
9
™

README.txt =|| M stdio.h
=
struct sockaddr_in server; =l &1 stdlib.h
[E tcpserver main() # PORT
1{ ‘s s i
int. i, sds || @ server:struct sockaddr_in
char msg[40]; g main()
& if((sd=socket(PF_INET,SOCK_STREAM,0))==-1) {
perror("socket");
exit(1);
i3
Bl Problems | & Tasks | Bl Console | = Properties | 48 Remote Systems | &= Terminals £3 ° =0
P wWEGA
root@phyBOARD-WEGA-AM335x:~ s
J bandwidth-client cansend demo i2c-check pwm-check recv
canrecieve cansend gpio-check may random-test-client wunit-test-client
root@phyBOARD-WEGA-AM335x:~ 1s
bandwidth-client cansend i2c-check i-test-client unit-test-client
canrecieve demo may
cansend gpio-check pwm-check tepelient
root@phyBOARD-WEGA-AM335x:~ 1s
bandwidth-client cansend i2c-check random-test-client m
canrecie demo may recv unit-teskeclient

cansend £ -check pwm-check tcpclient
root@phyBOARD-WEGA-AM335x:~ ]



5.

Then,

do settings and below:

Right-Click on SOCKET from Project-Explorer & select Run-
As (from Drop-Down-Menu) .

[Note: Connection:WEGA, Project:SOCKET & C/C++ Application:tcpeclient etc.,]

C/C++ - Eclipse

4PM & Narasimha {1

File Edit Source @ Run Configurations
i Create, manage, and run configurations @ B |%q’c++! M
-' [F) Ma | Bl Ta =0
= B s @ =
— OE X B Name: | SOCKET Default s *
»ios 5 Lh
A =l Main &= Arguments | E Common
g b &) tepelient.c b 2 e h
W * [g tepserver.c (] ¢/C++ Application Connection: | WEGA :|| New.. || Properties.. ||| h
i 4 [ Makefile ¥ [t] ¢/C++ Remote Application . h
- = README.txt [£] SOCKET Default Efojece
[2 tepclient Java Applet SOCKET | Browse.. |
B t Java Application
RERIRSY ki Build configuration:
# Launch Group ruct sockaddr_in
Select configuration using 'C/C++ Application’
C/C++ Application:
tecpelient | search Project... || Browse... |
Remote Absolute File Path for C/C++ Application: =7
/home/tepclient | Browse.. | 0/04/14 4:27 PM)
Commands to execute before application @| o By M9v
chmold +x /home/tcpclient
["] skip download to target path.
Appl Revert
Filter matched 6 of 23 items | BB |
@ | Close | Run
-
— ne {5 SOCKET

6. Below figure gives
binary and the Remote

details about tcpclient-source,
Console—output.

tcpclient—

C/C++ - SOCKET/tcpclient.c - Eclipse
File Edit

4:28:03PM % Narasimha i}t

Source tor Navigate Search Project Run Window Help

Civ [ [~ G~ Fr 0O v Q| & O I~ [N o |Eigfer|
¥ 25 Project Explorer 5 = O || tepclient.c 32 = 0O|fEou % @ma|BlTa| =0
. i <= ~ ||[@ #include <sys/socket.h> EE 5oy -
— e = 2| #include <sys/types.h> B W W *

g vt 2 #include <netinet/in.h> Al sys/socket.h
5 2 #include <arpa/inet.h>
> i : "
f# tepelient.c B #include <stdio.h> F: | sys,t’type.s.h
|ﬂ » [g tcpserver.c 2 #include <stdlib.h= o M netinet/in.h
i 4 [ Makefile . M arpafinet.h
, README.Ext FUETINEIPORT IO, a| B stdioh
=]
[ tepclient struct sockaddr_in server; Z|| & stdlib.h
2l tepserver main() # PORT
b { . . @ server:struck sockaddr_in
int n,sd; =
. char msg[40]; g main()
Fo) 1f((sd=socket(PF_INET,SOCK STREAM,0))==-1) {
perror("socket");
- exit(1);
h3
wr-_\\ 5l Problems | Tasks | B console | = Properties | 48 Remote Systems | & Terminals &3 = (=]
L' 4 19 WEGA 2
root@phyBOARD-WEGA-AM335x:~ s
( J bandwidth-client cansend demo i2c-check pwm-check recv
canrecieve cansend gpio-check may random-test-client wunit-test-client
== root@phyBOARD-WEGA-AM335x
bandwidth-client cansend random-test-client unit-test-client
E canreclieve demo recv

cansend

pwm-check

gpio-check

r’cot@phyBOARD—WEGA—Aﬁ335x:~ I



8. UDP-SOCKET APPLICATION

Contents:

1. SOCKET Introduction

2. SOCKET Driver Configuration
3. SOCKET access from user
application

4. Test Procedure of SOCKET on

<BOARD_NAME> using command line
5. Test Procedure of SOCKET on
<BOARD_NAME> using command line

1. SOCKET Introduction:

A Socket is an end point of communication between two systems on a
network. To be a bit precise, a socket is a combination of IP
address and port on one system.

<Board_Name> Linux—Kernel comes with SOCKET Driver for user-—
selection. For more details of Ethernet (10/100 MB/s) for SOCKET
Connections, see the <Board_Name>_ Hardware_Manual.pdf

2. SOCKET - Driver Configuration:

For [Ethernet (10/100) - RMII] selection, the pin-muxing in kernel
board file need to be done. Follow the SOCKET Section of
<Board_Name>_System_Development_Guide.pdf



3. UDP-SOCKET access from user application:
<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

UDP-SOCKET library and test program-files:

File—Name Description
udpserver.c Server file
udpClient.c Client file
Makefile To build the SOCKET Test Programs.

UDP-SOCKET API's for user programming:

[server—-side]

Function Name Description

SOCKET To create the SOCKET

BIND Bind a name to a SOCKET
RECVFROM Receive a message from a Client
SENDTO Send a message to a Client
CLOSE Close the UDP-SERVER-SOCKET

[client-side]

Function Name Description

SOCKET To create the SOCKET

SENDTO Send a message to Server
RECVFROM Receive a message to Server
CLOSE Close the UDP-CLIENT-SOCKET

Code-Snippet:

Server:

sock_sd = socket (PF_INET, SOCK_DGRAM, 0)

bind (sd, (struct sockaddr *)&server,sizeof (server))
recvfrom(sock_sd, Buff, 100, 0, (struct sockaddr*)&client, &cli_len)
sendto (sock_sd, Buff, 100, 0, (struct sockaddr *)é&client,cli_len);
close (sock_sd);

Client:
sock_sd = socket (PF_INET, SOCK_DGRAM, 0)
sendto (sock_sd,Buff, 100, 0, (struct sockaddr *)&client,sizeof (server)
recvfrom(sock_sd, Buff, 100, 0, (struct sockaddr *)&server, &cli_len);
close (sock_sd)




4. Test Procedure of UDP-SOCKET on <BOARD_NAME> using command

line:

Procedure:

a. Set the tool-chain path

b. Switch to the UDP-SOCKET dir and run make command
c. Transfer the bin to the target using scp

d. Open the target shell and execute it.

e. Exit the target shell

$ export PATH=$PATH:<the path of toolchain bin>

$ cd <code_base>/app/UDP-SOCKET

S make clean

$ make

$ scp udpserver udpclient root@<BOARD_NAME>:/home/

$ ssh root@<BOARD IP-address>

For UDP:
$ ./udpserver &
S ./udpclient

S exit




5. Test Procedure of SOCKET on <BOARD_ NAME> using Eclipse IDE:

1. Select all files as below and click Finish.

C/C++ - Eclipse
File Edit Source Refactor Mavigate Search Proj Run Window Help

4:50:58PM & Narasimha it

| 8

@ il | Eiv 8w [dv
== = % o
|- = - File system —
. . B S 2 g
—_— Import resources from the local file system.
P I
From directory: | /fhome/narasimha/work/APPL/SOCKET/UDP v || Browse..

Lo ket

& B README.txt
h @& [€ udpclient.c
®& [g udpserver.c

e
—_
\
o | Filter Types... || SelectAll || DeselectAll |
- P f2l Into Folder: |SOCKET2 | Browse...

Options

g
( y "] overwrite existing resources without warning

] Create top-level Folder

| Advanced >> |

@ <Back Next > Cancel I Finish

o & SOCKET2

2. Select/Set Tool-chain PATH as shown below:

C/C++ - Eclipse

® Environment =
> Resource
Builders Configuration: | Default [Active] % | | Manage Configurations... |
¥ CfC++Build
Build Variables
Discovery Options RN SN ELI | Add... |
Environment
Logging Name: | Select... |
Settings Value: “[usr,"libjlightdm,flightdm:,:’usr,fl:)(al,*’sbin]I Variables | | Edit.. |
Tool Chain Editor ;
S Delete
> l J
C[C-++General Cancel | oK J B ——
Project References | Undefine |

Run/Debug Settings

> Task Repository
wikiText
@ Append variables to native environment
) Replace native environment with specified one
|Restore Defaults | | Apply J
@ oK J | Cancel

B |Rig/ics] 2
BEou X _@Ma|BETa =g
-

An outline is not available.
=

ler (30/04/14 4:48 PM)

= {m)

i |

=

=

slEfE = 2. sy

3:32:09PM & Narasimha It

%’\%cjuJ £
BEou X @Ma|ETa| O

-

Anoutline is not available.

| 0B BE B o Bv iy SO



3. Right-Click on SOCKET2 from Project-Explorer & select Run-—
As (from Drop-Down-Menu). Then, do settings as below:

[Note: Connection:WEGA, Project:SOCKET2 & C/C++ Application:udpserver etc.,]

C/C++ - Eclipse = z 4:58:52PM % Marasimha It
File Edit Source @ Run Configurations
i Create, manage, and run configurations @ B | /e 2
(== [ Ma|BTa| =B
= B s e =
— O @ % 8k Name: | SOCKET2 Default R *
¥ Bs Eh
g » & udpclient.c @ Main . = Arguments| = Common h
|ﬂ‘ * [9 udpserver.c || [ElC/C++ Application Connection: | WEGA 2|  MNew.. || Properties.. ||| (h
i 4 [ Makefile ¥ [c] ¢/C++ Remote Application . h
= README.EXE [£1 SOCKET2 Default Erojece
E udpclient Java Applet SOCKET2 | Browse.. |
Java Application
& udpserver i Build configuration:
“ # Launch Group
‘ & Select configuration using 'C/C++ Application’
— ¢/C++ Application:
udpserver |SearchProject...| | Browse.. |
T\ Remote Absolute File Path for C/C++ Application: =7
:P; /home/udpserver | Browse.. | |
Commands to execute before application
( 4 chmod +x fhome/udpserver|
"] skip download to target path. %
Appl Revert
Filter matched 6 of 24 items ! PV |
® | Close | Run
=
— o® 5> SOCKET2
4. Below figure gives details about udpserver-source, udpserver-

binary and the Remote Console-output.

C/C++ - SOCKET2/udpclient.c - Eclipse =3 = 4:59:17PM R Narasimha '
File Edit Source Refactor MNavigate Search Project Run Window Help
Civ & | @ &y [y @~ By 0O- v Qy | &S F- G H @Ecc]
F [ Project Explorer 5% = O ||& udpclient.c 32 ™ =0|kEou X @Ma|BTa| =8
k 4 & ~ ||[2 #include <sys/socket.h> 2@ e e =
— L= #include <sys/types.h> P W o *®

?
g Tt 1 #include <netinet/in.h> A sys/socket.h

: #include <arpa/inet.h>
> : "
£ udpclient.c #include =stdio.hs M sys/types.h

|ﬂ‘ » [g udpserver.c | #include <stdlib.h> A netinet/in.h
i 4 [ Makefile T =|| @ arpafinet.h
= README.Ext M stdio.h
[E udpclient main() z A stdlib.h
£ udpserver £ || # PorT
int n,sd,length; :
. char msg[401; @ main()
‘ struct sockaddr_in server,client;
& if((sd=socket(PF_INET,SOCK DGRAM,0))==-1) {
0 perror("socket");
exit(1);
3
T B Problems | ¥ Tasks | B Console | = Properties | 48 Remote Systems | & Terminals £2 ° =ifa)
- Bl | P! Y
N i WEGA
root@phyBOARD-WEGA-AM335x%:~ 1s
( d bandwidth-client cansend i2c-check random-test-client tcpserver
canrecieve demo may recv udpclient
— cansend gpio-check pwm-check tcpclient unit-test-client
root@phyBOARD-WEGA-AM335x:~ . /udpclient
El Enter the message you want to send to server
il
Waiting for message from server..............
~C
root@phyBOARD-WEGA-AM335x:~ 1s
bandwidth-client cansend i2c-check random-test-client tcpserver unit-test-client
canrecieve e may recv udpclient
cansend e pwm-check tcpclient
— root@phyBOARD-WEGA-AM335x:~ ] &



5. Right-Click on SOCKET2 from Project-Explorer & select Run-
As (from Drop-Down-Menu). Then, do settings as below:

[Note: Connection:WEGA, Project:SOCKET2 & C/C++ Application:udpeclient etc.,]

C/C++- Eclipse By : 4:53:41PM & Narasimha i}
File Edit Source @ Run Configurations
[ Create, manage, and run configurations B | ERc/ce| o
= n @ -
) =] Ma |E Ta =]
L §
= B s e =
— O @ % 8k Name: | SOCKET2 Default R *
g v | Main . 69 A ts| = C "
A ain = Arguments ommon
" » &g udpclient.c b g = h
|W * [g udpserver.c [E] ¢/c++ Application Connection: | WEGA & | New... | | Properties... ||| |h
| 4 [ Makefile ¥ [c] ¢/C++ Remote Application o h
e README.EXE [£1 SOCKET2 Default Brolect
E udpclient Java Applet SOCKET2 | Browse.. |
Java Application
& udpserver i Build configuration:
e # Launch Group
‘ & Select configuration using 'C/C++ Application’
— ¢/C++ Application:
.,.55( udpclient |SearchProject... | | Browse.. |
= Remote Absolute File Path for C/C++ Application: =0
:P; /homefudpclient | Browse.. | 3 PM) |
Commands to execute before application E| o B v
( 4 chmold +x /home/udpclient
"] skip download to target path.
Appl R t
Filter matched 6 of 24 items \ RPN | | Sver
® | Close | Run
=
— o® 5> SOCKET2
6. Below figure gives details about udpclient-source, udpclient-

binary and the Remote Console-output.

C/C++ - SOCKET2/udpclient.c - Eclipse =3 = 4:58:07PM & Narasimha it
File Edit Source Refactor MNavigate Search Project Run Window Help
Civ B | @ & v G~ By Oy Qv v | & B v ov E |Boes] >
F B4 Project Explorer 32 = O ||& udpclient.c 22 ™ = O|fEou 2 @Mal|BlTa| 0O
k 4 & ~ (|2 #include <sys/socket.h> 2@ e e =
e S 5 2 #include <sys/types.h> B ® W £
g vis 2 #include <netinet/in.h> M sys/socket.h
E » &8 udpclient.c 2 #include <arpa/inet.h> M sys/types.h

#include <stdio.h>

|ﬂ‘ » [g udpserver.c 2 #include <stdlib.h> A netinet/in.h
| 4 [ Makefile T =|| @ arpafinet.h
s README.Ext M stdio.h
[E udpclient main() z A stdlib.h
[2 udpserver . . x || # PorT
int n,sd,length; .
e char msg[403; @ main()
‘ struct sockaddr_in server,client;
& if((sd=socket(PF_INET,SOCK DGRAM,0))==-1) {
0 perror("socket");
Lo exit(1);
3
= 5L Problems | & Tasks onsole roperties emote Systems ermina » =
-/ [ &1 Probl Tasks | B Console | = Properties | £ Remote Syst T Is £ =]
b P weca B
root@phyBOARD-WEGA-AM335x%:~ 1s
( d bandwidth-client cansend i2c-check random-test-client tcpserver
canrecieve demo may recv
— cansend gpio-check pwm-check tcpclient unit-test-client
root@phyBOARD-WEGA-AM335x:~ . /udpclient
El Enter the message you want to send to server

8]
Waiting for message from server..............



9. CAN APPLICATION

Contents:

1. CAN Introduction

2. CAN Driver Configuration

3. CAN access from user application
4. Test Procedure of CAN on

<BOARD_NAME> using command line
5. Test Procedure of CAN on
<BOARD_NAME> using Eclipse IDE

1. CAN Introduction:

CAN is a networking technology which has widespread use in
automation, embedded devices, and automotive fields.

<BOARD_NAME> provides a CAN feature, which is supported by
drivers using the proposed Linux standard CAN framework "Socket-—

CAN".

Using this framework, CAN interfaces can be programmed with
the BSD socket API.

For more details of CAN pins on Expansion see the
<Board_Name>_Hardware_Manual.pdf

2. CAN - Driver Configuration:

Socketcan interface provides a socket interface to user space
applications and which builds upon the Linux network layer.

The pin-muxing for CAN selection in kernel board file need to be
done.

Follow the CAN Section of
<Board_Name>_System_Development_Guide.pdf



3. CAN access from user application:

<Board_Name>_Board comes with sample library and test programs
and also can be downloaded here.

CAN library and test program—-files:

File—-Name Description

cansend.c Sender file

Canreceive.c Receiver file

Makefile To build the CAN test program.

CAN API's for user programming

Function Name Description

SOCKET To open/initialize the CAN
WRITE To send the message
READ To receive the message.

Code-Snippet:

/* can-send */
s = socket (PF_CAN, SOCK_RAW, CAN_RAW)
nbytes = write(s, &frame, sizeof (struct can_frame))

/* can-receive */
s = socket (PF_CAN, SOCK_RAW, CAN_RAW)
nbytes = read(s, &frame, sizeof (struct can_frame))




4. Test Procedure of CAN on <BOARD_NAME> using command line:

Procedure:

a. Set the tool-chain path
Switch to the CAN dir and run make command
Transfer the bin to the target using scp

Open the target shell and execute it.

0O A 0 U

Exit the target shell

export PATH=S$PATH:<the path of toolchain bin>
cd <code_base>/app/CAN

make clean

make

scp cansend root@<BOARD_NAME-A>:/home/

v v W »r W W»n

scp canreceive root@<BOARD_NAME-B>:/home/

S ssh root@<BOARD IP-address>

/* Configure CAN */
$ canconfig canO stop
$ canconfig can0O bitrate 50000 ctrlmode triple-sampling on
— [configure can to 50k B/s bitrate]

$ canconfig can0 start

/* On Board-A : Transmitter */
$ ./cansend
/* On Board-B : Receiver */

$ ./canreceive

S exit




5. Test Procedure of CAN on <BOARD_NAME> using Eclipse IDE:
1. Select all files as below and click Finish.

C/C++ - Eclipse

3:30:32PM & Narasimha

File Edit Source Re or MNavigate Search

:21 ‘EIC,"CH! it
= B=ou R _@Ma|BTa =g
File system —
B 5 v ‘ = -
S Import resources from the local File system. 4

== An outline is not available.

From directory: | fhome/narasimha/work/APPL/CAN ~ || Browse..

& [g cansend.c
& L& Makefile
& [ README.bxt

| Filter Types... | | SelectAll || DeselectAll |
& Into folder: [can Browse... | B CF A B = Evriv =0
= Options

["] overwrite existing resources without warning
] Create top-level folder

| Advanced >> |

@ <Back Next > Cancel | Finish

i & CAN

2. Select/Set Tool-chain PATH as shown below:

:09PM & Narasimha {t

@| Environment = =] ‘%CICH-!
» Resource “HBEou ¥ @ma BTa| =8
Builders Configuration: | Default [ Active ] % | |Manage Configurations... | o
v ¢/c++Build
Bidld Varisbies Anoutline is not available.
Environment o
Logging ame: | Select...
Settings Value: “/usr,flib/lightdm,’lightdm:/i.i5l,flocal/5bin]I Variables | | Edit.. |
Tool Chain Editor p——
S Delete
3 | J
C/C++ General | cancel | oK J b Ciiizaad
Project References | Undefine |
Run/Debug Settings
» Task Repository
WikiText
@ Append variables to native environment
") Replace native environment with specified one %[5 BB  B.riy=0
|Restore Defaults_‘ | Apply
@ oK | Cancel

arm-cor texa8-linux-gnueabihf-gcc canrecieve.c -o canrecieve

**%% Build Finished ****



3. Right-Click on CAN from Project-Explorer & select Run—-As(from
Drop-Down—-Menu) . Then, do settings and below:

[Note: Connection:WEGA, Project:CAN & C/C++ Application:cansend etc.,]

C/C++ - Eclipse

3:46:03PM 2 Narasimha ¥

File Edit Source @ Run Configurations
il g Create, manage, and run configurations @ 5t \%C{CH-! 2
() Ma | E Ta =0

-

ol e
X B e~ Name: | CAN Default e b

5 L] Main .= Arguments| & Common
> [ canrecieve.c -

®
2
5
@

[ » &8 cansend.c €1 c/c++ Application Connection: | WEGA =] | R || Properties... |

i £ canrecieve ¥ [€] ¢/C++ Remote Application o

5 5| cansend [ CAN Default Fro mek
[ Makefile Java Applet CAN | Browse.. ||| |h
[ README.txt Java Application Lh

# Launch Group Build configuration:

Select configuration using 'C/C++ Application”

C/C++ Application: raw.h
cansend | searchProject... | | Browse... | point
Remote Absolute File Path For C/C++ Application: =5
/home/cansend | Browse.. | 1
Commands ko execute before application
chmod +x fhome/cansend|
[] skip download to target path.
Appl Revert
Filter matched 6 of 20 items L BEN | |
® | Close | Run
_—
— n® i CAN

4. Right-Click on CAN from Project-Explorer & select RUN-AS (from
Drop-Down-Menu) . Then, do settings and below:

[Note: Connection: WEGA, Project: CAN & C/C++ Application: canreceive etc.,]

C/C++ - Eclipse ES = 3:45:33PM % Narasimha it
File Edit Source @ Run Configurations
iw Create, manage, and run configurations @ 2§ ‘ﬁc]c»! et

¥ 5 Ma|BlTa| ©0O

. . = o oW e =

—— OB X B8 3 Name: | CAN Default e L

= e
g [E1 Main . ®- Arguments | = Common
b [ canrecieve.c [I @l g ==

|ﬂ » fg cansend.c [l ¢/c++ Application Connection: | WEGA 3|l New.. || Properties... |

[ 4 E canrecieve ¥ [€] ¢/C++ Remote Application

I ] 2, Project:

: : [ cansend [£] CAN Default

| & Makefile Java Applet CAN | Browse.. |||
README.txt Java Application i ) . Eh
B i Build configuration:
# Launch Group
Select configuration using 'C/C++ Application” h
C/C++ Application: raw.h
canrecieve |SearchProject... || Browse... ):int
Remote Absolute File Path For C/C++ Application: =5
/home/canrecieve | Browse.. | |
Commands ko execute before application
chmod +x /home/canrecieve
[] skip download to target path.
Filter matched 6 of 20 items =
@ | Close | Run

— 1k i CAN



5. Below figure gives details about can-source, cansend/canreceive -
binaries and the Remote Console-output.

C/C++ - Eclipse & = 21PM & Narasimha it
File Edit Source R 0 vigate Search Pro Run Window Help
i & AR Br O @ | &S P B (@ges]
l [ Project Explorer 5% = B || cansend.c % =8|fEou ™ @Ma|BT1a| =8|
i -
— = <§> i * CAN SEND PROGRAM laz Ll ’&S ° w7
q ¥ il * A stdio.h
7 : * This program is free software; you can redistribute it and/or modify :
> n
I canrecieve.c * it under the terms of the GNU General Public License as published by L Sts“lb'h
I’W » g cansend.c * the Free Software Foundation; either version 2 of the License. M unistd.h
| 4 5] canrecieve * M1 skring.h
- | = .
B cansend 2 #include <stdio.h> &1 net/ith
[& Makefile 2 #i e <stdlib.h> =| M sys/types.h
[ README.Ext 2 #include <unistd.h> B sysfsocket.h
2/ #include <string.h> - 2 J
s Eas i M sysfioctlh
|2 #include <net/if.h> & linux/canh
|2 #include <sys/types.h> B linux/can/raw.h
2 #include <sys/socket.h> 2 o
|2 #include <s g main(void) : int
&l Problems Z.TaskS:E Console = Properties | 4§ Remote Systems |, Terminals £2 =g
B WEGA 8
root@phyBOARD-WEGA-AM335x%:~ 1s
bandwidth-client demo may recy
cansend gpio-check random-test-client unit-test-client
root@phyBOARD-WEGA-AM335x:~ ./cansend\
Can Send Test
can0 at index 2
Wrote 16 bytes
root@phyBOARD-WEGA-AM335x%:~ 1s
bandwidth-client cansend gpio-check random-test-client unit-test-client

canrecieve demo may recv
root@phyBOARD-WEGA-AM335x : ~ Ih



P W e

Get the dialog going ...
... and stay in touch

India
PHYTEC Embedded Pvt. Ltd.
# 16/9C, 3rd Floor,
3rd Main, 8th Block,
Opp: Police Station,
Koramangala,
Bangalore -560095
www.phytec.in

Germany
PHYTEC Messtechnik GmbH
Robert-Koch-Strahke 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 2 43 29 22 34
www.phytec.fr

*** We are looking forward to hear from you ...! ***


http://www.phytec.fr/
http://www.phytec.com/
http://www.phytec.eu/
http://www.phytec.de/
http://www.phytec.in/
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