NPE X1000 - Supported Languages

The following document describes programming languages supported by the NPE X1000 platform together with examples of
a simple Hello World program in each programming language. Current version has been updated with a description of I/O
control using the programming languages and example application codes.

FTP Communication

- Use the WinSCP software available at http://winscp.net/download/winscp515.zip. in order to use a ready programme on a
computer.

- Click New after launching the programme and use the following settings:

- File protocol: FTP

- Encryption: No encryption

- Host name: <adres_ip_NPEX1000> (default 192.168.0.101)

- Port number: 21

- User name: root

- Password: techbase

- Click Save and choose name for your configuration e.g. X1000FTP.

M\ WinsScP Login (Bl =
Sgssion Session
" Stored sessions File protocal: Encryption:
E!Wironment -
. Directories FTP v] lNo Encryption o
koo Host name: Paort number:
192.168.0.101 21 &
User name: Password:
root [TIITTITIL]
Account:
[ Anorymous login

.
Save session as &Iﬂ "

e .

Save session as:
X10D0OFTP| -

[7] Save password (not recommended)

| oK | | cancel | [ Hep |

[7] Advanced options

[ About... l [Languages] ’ Login ] [Sa\re... 1"] ’ (Close ]

- Double-click the created configuration in order to establish a connection.
. Choose current directory of the compiled program and the destination folder.
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- After dragging the file a window with destination path on the device will pop up. Confirm with copy.

il il

Copy file hello jar to remote directory:
-

Transfer settings
Default transfer settings

[7] New and updated filz(s) only [7] Do not show this dislog box again
[] Transfer on background (add to transfer queue) Transfer each file individually

| Transfer settings... |¥] | Copy || Caned || Hep

o — -

Copy files in binary mode. When copying files directly from Windows it might be
necessary to use conversion with the following command:

sudo dos2unix file name

SSH Communication

- In order to access the NPE X1000 terminal you can use Putty available at
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

- After launching the device type its IP address into Host Name(or IP address).

- Connection type set as SSH.

Basic options for your PuTTY session

Specify the degtination you want to connect to

Host Mame {or IP address) Port
192.168.0.101 2
Connection type:

JRaw () Telnet () Rlogin @ SSH (7 Serial

- Confirm configuration with open.
- login as: root
- password: techbase

@ 192.168.6.40 - PuTTY ‘
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Java - Hello World

Introduction

Java is a programming language and computing platform released by Sun Microsystems. There are lots of applications and
websites that will not work unless you have Java installed

From laptops to datacenters, game consoles to scientific supercomputers, cell phones to the Internet, Java is everywhere!

Source: http://www.java.com/en/download/fag/whatis_java.xml

Preparing Language Environment

In order to create applications in Java you can use Eclipse avalable at http://www.eclipse.org/downloads/

- After launching Eclipse you need to create a new project.

File| Edt Navigate Search Project Run  Window Help

Hew Alt-ShifteN b [ 15 Jave Project fir A=A
Open File... 9 Project..
Close Cti+W | g Package
Chose All CirleShifteW | & Class
Save aibis. | inberface
Save As.. 6 e ;
Save All Cuteshitys | € | Annotation
Revert @ Source Folder
| 45 Java Working Set
Move L5 Folder @ Tutorials
Rename. F2 % File Go through tutorials
Refresh B3| & Uniitled Text File
Corwert Line Delirniters To »EE._ it Test Case
Print... CHP | Other,. L __.-"'\.) What's New
e e - b
Switch Waerkspace » W ind out what i new
Restart
iz Impart.
w3 Bport
Properties. Alt+Enter
Bt
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- Name your projects and choose JRE environment. In order to run application on NPE X1000 choose JavaSE-1.6. Confirm by
clicking Finish.

Create a Java Project
Create a Java project in the workspace or in an external location.

Project name: HelloWorld

¥ Use default location

Locatian: | CAUsers\ibrm\Desktop\HelloWorld 1] srowse..

JRE

1@ Use an execution environment JRE:

o
() Use default JRE (currently ‘jre7’) ﬁzé:ij

J2SE-14
Project layout J2SE-1.5

() Use project folder as root for sources JavaSE-1.7
5 JRE-11
@ Create separate folders for sources ar 0SGi/Minimum-1.0
Q5Gi/Minimum-1.1
Working sets 05Gi/Minimum-1.2

|| Add project to working sets

Warking sets: v Select...

(i) The default compiler compliance level for the current workspace is 1.7. The new
project will use a project specific compiler compliance level of 1.5

® | <back |[ Net> [ _Finsh_ ][ Concel

- In order to add new file/class right click the src directory and choose new - class.

e ==
Fle EO Somce Rebonr Meigme Sewch Pojen Run Widow el
= W G T R |
2 Package bl 12
BY -
4 | HellawWosd
LmE Me T
Qpen i New Window 3 Pt
Open Type Hoenarchy B Fcage
hewn T
i Cowr oa-r [ twb
By Copy Quaified Hame: Ll
o Pue cuiew [ Annckion
ik e |8 Souncefoidm
45 davn Werking Set
Buikd Pt M i
Souce. Y % i
Retactar BT | i Tt
Fp— £ Rt To Cun
e £ Oer e
& Retwsh ]
Aatign Workng Sets_
Debeg 4
i ; SE
s -
Ko L W Beswce  Fah Loctin  Tpe
Reston frem Liocal Histary..
, Imper from Repasiery..
Propemes it trter
SO o A it
e —
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- Name new class.

Java Class
/&y The use of the default package is discouraged.

E—
Source folder: HelloWerld/src Browse...
Browse... |

Package: (default)
|| Enclosing type: || Browse..
MNarme: Hello
Modifiers: @ public 7 default private protected
[l abstract [ final static

Superclass: java.lang.Object Browse.. |
Interfaces: ] Add...

Remove

Which method stubs would you like to create?

[¥] public static void main(String[] args)

[7] Constructors from superclass

|/ Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
|| Generate comments

[ Fnish  |[ conce |

- You will find newly created class in the project window of the src directory, double-click in order to edit.

HelloWorld.java

- Example code of an application printing ,Hello World!"” to the computer screen:

public class Hello{
public static void main(String[] args){

System.out.print("Hello World!");
}
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Deployment

- Choose Run(ctrl+F11) from Run menu or click the white arrow in a green circle icon in order to test the application.

CEET
File Edt Source Refactor Search Project Run  Window Help
. e S TR R R R A B [ERTTRE R SR S CRE S CQuick Access | | [
|3 Package Explorer 5} RunHella ] || [} Hellojovs 52 = 0 B Outne 5 Sk |
Bg v public class Hellef - EER e W T
4 32 HelloWorld 4 @, Hello
“ & public static woid main(String[] args){ 7 o main(Stringl]):+
4 3 (default package) System.out.print(“Hello World!");
4[] Hellojava ¥
& Helle i
& main(Strng[]) : v«
2 JRE System Library [12vaSE-1.6]
4 ‘] i O
@ Javados [, Declaration ) Console 52 i X% REFPE 8- -ri-=0
Hello [lava Application] C:\Program Fil \ire7\bin javaw.exe (3 fip 2013, 13:12:51)
Hello wWorld!
—— v v
| Writable | smartinset | 7:4

- Choose File » Export and Java = Runnable JAR file in order to create executable file.

Export all resources required to run an application inte a JAR file on the local | ! El
file system.

Select an export destination:
| type filter text |

I+ [= General
I = Install
4 = Java

‘L‘j JAR file

@ Javadec

[.73 Runnable JAR file |
> [= Plug-in Development
> [= Run/Debug
I = Team
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- When you click Next a configuration window with name and location of the output file will appear.

T ™

Runnable JAR File Specification 7

Select a 'Java Application’ launch configuration to use to create a runnable JAR. =l

Launch configuration:
Hello - HelloWorld -

Export destination: |

ChUsers\ibm'\Desktop\hello -

Library handling:
(@ Extract required libraries into generated JAR

(") Package required libraries into generated JAR

() Copy required libraries into a sub-folder next to the generated JAR

[C] Save as ANT script

AT £l

[ script location: Browse...

@ Nesxt » [ Finsh || Cancel

o — s ——

- The received file is ready for launching on the target device.

Verification Procedure

- Get access to NPE X1000 terminal
- Find the location of your application and grant permission with the following command:

sudo chmod +x HelloWorld.jar

- run the application with the following command

java -jar HelloWorld.jar

- Running program:
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Java 1/O

You can control input/output using Java. Find detailed description of access to 1/0 in the following chapter:Dostep do GPIO.

1/0 Control Using Java

Below you will find code of an example application for reading GPIO values. The presented value is read from digital output (
DINOUT16) which corresponds with gpio72 address.
In order to set the GPIO value you need to perform the following actions:

. Add gpio address to the /sys/class/gpio/export file

. Set the gpio direction to in by writing in in the /sys/class/gpio/gpio72/direction file

. Add gpio106 address defining the direction to the /sys/class/gpio/export file

. Set the gpio106 direction to out by writing out in the /sys/class/gpio/gpiol06/direction file

. Set 0 value of the above gpio (1 for out, 0 for in)

. Add gpio address for flip clock (gpio128)

. Set gpio128 direction to out

. Latch value on falling edge of flip flop clock, by writing 1 and 0 in the /sys/class/gpio/gpiol128/value file
. Read DINOUT16 value, by reading the /sys/class/gpio/gpio72/value file contents

O oo NOoOUL A~ WN K

Application Code

package npe demo;
import java.io.*;

public class npe demo {
static int value;
public static void main(String[] args) {

FileWriter fileWriter = null;

try{

File export = new File("/sys/class/gpio/export");
fileWriter = new FileWriter(export);
fileWriter.write("72");
fileWriter.close();

}catch(IOException ie){};

try{

File gpio72dir = new File("/sys/class/gpio/gpio72/direction");
fileWriter = new FileWriter(gpio72dir);
fileWriter.write("in");
fileWriter.close();

}catch(IOException ie){};

try{

File export = new File("/sys/class/gpio/export");
fileWriter = new FileWriter(export);
fileWriter.write("106");
fileWriter.close();

}catch(IOException ie){};
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try{
File gpiol06dir = new File("/sys/class/gpio/gpiol06/direction");
fileWriter = new FileWriter(gpiol@6dir);
fileWriter.write("out");
fileWriter.close();
}catch(IOException ie){};

try{

File gpiol@6val = new File("/sys/class/gpio/gpiol06/value");
fileWriter = new FileWriter(gpiol@6val);
fileWriter.write("0");
fileWriter.close();

}catch(IOException ie){};

try{

File export = new File("/sys/class/gpio/export");
fileWriter = new FileWriter(export);
fileWriter.write("128");
fileWriter.close();

}catch(IOException ie){};

try{
File gpiol28dir = new File("/sys/class/gpio/gpiol28/direction");
fileWriter = new FileWriter(gpiol28dir);
fileWriter.write("out");
fileWriter.close();
}catch(IOException ie){};

try{
File gpiol28val = new File("/sys/class/gpio/gpiol28/value");
fileWriter = new FileWriter(gpiol28val);
fileWriter.write("1");
fileWriter.close();
}catch(IOException ie){};

try{

File gpiol28val = new File("/sys/class/gpio/gpiol28/value");
fileWriter = new FileWriter(gpiol28val);
fileWriter.write("0");
fileWriter.close();

}catch(IOException ie){};

try{

File gpio72val = new File("/sys/class/gpio/gpio72/value");
FileReader fr = new FileReader(gpio72val);
value = (char)fr.read();
fr.close();

}catch(IOException ie){};

System.out.println("Value is: "+(char)value);

Verification

Clip presenting application for reading status of DINOUT16:
http://screencast.com/t/Pr977Toee

© 2013 TechBase Group Technical contact - support.techbase.eu 9/39


http://screencast.com/t/Pr977Toee

NPE X1000 - Supported Languages 10/39

Python - Hello World

Introduction

@ python’

Python is a programming language that lets you work more quickly and integrate your systems more effectively. You can
learn to use Python and see almost immediate gains in productivity and lower maintenance costs.

Python runs on Windows, Linux/Unix, Mac OS X, and has been ported to the Java and .NET virtual machines.

Source: http://python.org/

Preparing Language Environment

- Make sure that current Python software package is installed. View list of available packages with the following command:

softmgr list

- In order to download and install current version use the following command:

softmgr update python

HelloWorld.py

- In order to create a Python script you just need a text editor.
- Example code of an application printing ,Hello World!"” to the computer screen:

#!/usr/bin/python
print "Hello, World!";

- Save the file with the .py extension.
- The received file is ready for launching on the target device.
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Verification Procedure

- Get access to NPE X1000 terminal
- Find the location of your application and grant permission with the following command:

sudo chmod +x HelloWorld.py

- run the application with the following command

python HelloWorld.py

- Running program:

Python 1/0

You can control input/output using Python. Find detailed description of access to I/O in the following chapter:Dostep do GPIO.

1/0 Control Using Python

Below you will find code of an example application for reading GPIO values. The presented value is read from digital output (
DINOUT16) which corresponds with gpio72 address.
In order to set the GPIO value you need to perform the following actions:

. Add gpio address to the /sys/class/gpio/export file

. Set the gpio direction to in by writing in in the /sys/class/gpio/gpio72/direction file

. Add gpio106 address defining the direction to the /sys/class/gpio/export file

. Set the gpio106 direction to out by writing out in the /sys/class/gpio/gpiol06/direction file

. Set 0 value of the above gpio (1 for out, 0 for in)

. Add gpio address for flip clock (gpio128)

. Set gpio128 direction to out

. Latch value on falling edge of flip flop clock, by writing 1 and 0 in the /sys/class/gpio/gpiol28/value file
. read DINOUT16 value, by reading the /sys/class/gpio/gpio72/value file contents

O oo NJOoO UL~ WN B
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Application code

#!/usr/bin/python

try:
file = open('/sys/class/gpio/export', 'w')
file.write('72")
file.close()

except: pass

file=open("/sys/class/gpio/gpio72/direction", "w")
file.write("in")
file.close()

try:
file = open("/sys/class/gpio/export", "w")
file.write("106")
file.close()

except:

pass
file = open("/sys/class/gpio/gpiol@6/direction", "w")
file.write("out")

file.close()

file = open("/sys/class/gpio/gpiol66/value", "w")
file.write("0")
file.close()

try:
file = open("/sys/class/gpio/export", "w")
file.write("128")
file.close()

except:

pass
file = open("/sys/class/gpio/gpiol28/direction", "w")
file.write("out")

file.close()

file = open("/sys/class/gpio/gpiol28/value", "w")
file.write("1")
file.close()

file = open("/sys/class/gpio/gpiol28/value”, "w")
file.write("0")
file.close()

file = open("/sys/class/gpio/gpio72/value", "r")
value = file.read()

file.close()

print("Value is: " + value)

Verification

Clip presenting application for reading status of DINOUT16: http://screencast.com/t/6eJhVL406cc
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Ruby - Hello World

Introduction

Ruby is a language of careful balance. Its creator, Yukihiro “Matz” Matsumoto, blended parts of his favorite languages (Perl,
Smalltalk, Eiffel, Ada, and Lisp) to form a new language that balanced functional programming with imperative programming.

Source: http://www.ruby-lang.org/en/about/

Preparing Language Environment

- Make sure that there is a current Ruby package installed on the device. View list of available packages with the following
command:

softmgr list

- Download and install the package using the following command:

softmgr update ruby

- You will see the following message when the installation process is complete:

HelloWorld.rb

- In order to create a Ruby script you just need a text editor.
- Example code of an application printing ,,Hello World!” to the computer screen:

#!/usr/bin/ruby
puts 'Hello, World!';

- Save the file with the .rb extension.
.- The received file is ready for launching on the target device.
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Verification Procedure

- First get access to NPE X1000 terminal
- Find the location of your application and grant permission with the following command:

sudo chmod +x HelloWorld.rb

- run the application with the following command

ruby HelloWorld.rb

- Running program:
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Ruby 1/0

You can control input/output using Ruby. Find detailed description of access to 1/0 in the following chapter:Dostep do GPIO.

I/0 Control Using Ruby

Below you will find code of an example application for reading GPIO values. The presented value is read from digital output (
DINOUT16) which corresponds with gpio72 address.
In order to set the GPIO value you need to perform the following actions:

. Add gpio address to the /sys/class/gpio/export file

. Set the gpio direction to in by writing in in the /sys/class/gpio/gpio72/direction file

. Add gpio106 address defining the direction to the /sys/class/gpio/export file

. Set the gpio106 direction to out by writing out in the /sys/class/gpio/gpiol06/direction file

. Set 0 value of the above gpio (1 for out, 0 for in)

. Add gpio address for flip clock (gpio128)

. Set gpio128 direction to out

. Latch value on falling edge of flip flop clock, by writing 1 and 0 in the /sys/class/gpio/gpiol128/value file
. read DINOUT16 value, by reading the /sys/class/gpio/gpio72/value file contents

O oo NOoOUL A~ WN K

Application code

#!/usr/bin/ruby

File.open("/sys/class/gpio/export", 'w') { |file| file.write("72") }
File.open("/sys/class/gpio/gpio72/direction”, 'w') { |file| file.write("in") }
File.open("/sys/class/gpio/export", 'w') { |file| file.write("106") }
File.open("/sys/class/gpio/gpiol06/direction", 'w') { |file| file.write("out") }
File.open("/sys/class/gpio/gpiol06/value", 'w') { |file| file.write("0") }
File.open("/sys/class/gpio/export", 'w') { |file| file.write("128") }
File.open("/sys/class/gpio/gpiol28/direction", 'w') { |file| file.write("out") }
File.open("/sys/class/gpio/gpiol28/value"”, 'w') { |file| file.write("1") }
File.open("/sys/class/gpio/gpiol28/value"”, 'w') { |file| file.write("0") }
File.open("/sys/class/gpio/gpio72/value", 'rb') { |file| $value=file.gets}

puts "Value is: #$value"

Verification

Clip presenting application for reading status of DINOUT16:
http://screencast.com/t/xoX0AFsUkIjL
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Lua - Hello World

Introduction

Lua is a powerful, fast, lightweight, embeddable scripting language. It combines simple procedural syntax with powerful data
description constructs based on associative arrays and extensible semantics. Lua is dynamically typed, runs by interpreting
bytecode for a register-based virtual machine, and has automatic memory management with incremental garbage collection,
making it ideal for configuration, scripting, and rapid prototyping. Lua has a deserved reputation for performance. To claim
to be ,as fast as Lua” is an aspiration of other scripting languages.

Source: http://www.lua.org/about.html

Preparing Language Environment

- Make sure that there is a current Ruby package installed on the device. View list of available packages with the following
command:

softmgr list

- In order to download and install current version use the following command:

softmgr update lua

- You will see the following message when the installation process is complete:
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HelloWorld.lua

- In order to create a Lua script you just need a text editor.
- Example code of an application printing ,,Hello World!” to the computer screen:

#!/usr/bin/lua
print ("Hello World!")

- Save the file with the ./ua extension.
- The received file is ready for launching on the target device.

Verification Procedure

- First get access to NPE X1000 terminal
- Find the location of your application and grant permission with the following command:

sudo chmod +x HelloWorld. lua

- run the application with the following command

lua HelloWorld. lua

- Running program:
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Lua 1/O

You can control input/output using LUA. Find detailed description of access to I/O in the following chapter:Dostep do GPIO.

1/0 Control Using Lua

Below you will find code of an example application for reading GPIO values. The presented value is read from digital output (
DINOUT16) which corresponds with gpio72 address.
In order to set the GPIO value you need to perform the following actions:

. Add gpio address to the /sys/class/gpio/export file

. Set the gpio direction to in by writing in in the /sys/class/gpio/gpio72/direction file

. Add gpio106 address defining the direction to the /sys/class/gpio/export file

. Set the gpio106 direction to out by writing out in the /sys/class/gpio/gpiol06/direction file

. Set 0 value of the above gpio (1 for out, 0 for in)

. Add gpio address for flip clock (gpio128)

. Set gpio128 direction to out

. Latch value on falling edge of flip flop clock, by writing 1 and 0 in the /sys/class/gpio/gpiol128/value file
. read DINOUT16 value, by reading the /sys/class/gpio/gpio72/value file contents

O oo NOoOUL A~ WN K
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Application code

#!/usr/bin/lua

file = io.open("/sys/class/gpio/export", "w")
file:write("72")
file:close()

file=io.open("/sys/class/gpio/gpio72/direction", "w")
file:write("in")
file:close()

file=io.open("/sys/class/gpio/export", "w")
file:write("106")
file:close()

file=io.open("/sys/class/gpio/gpiol06/direction", "w")
file:write("out")
file:close()

file=io.open("/sys/class/gpio/gpiol06/value", "w")
file:write("0")
file:close()

file=io.open("/sys/class/gpio/export", "w")
file:write("128")
file:close()

file=io.open("/sys/class/gpio/gpiol28/direction”, "w")
file:write("out")
file:close()

file=io.open("/sys/class/gpio/gpiol28/value", "w")
file:write("1")
file:close()

file=io.open("/sys/class/gpio/gpiol28/value", "w")
file:write("0")
file:close()

file=io.open("/sys/class/gpio/gpio72/value", "r")
value=file:read()

print("Value is: \n" .. value)

file:close()

Verification

Clip presenting application for reading status of DINOUT16:
http://screencast.com/t/cHSPbxtjgliV
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Perl - Hello World

Introduction

Perl is a general-purpose programming language originally developed for text manipulation and now used for a wide range
of tasks including system administration, web development, network programming, GUI development, and more. The
language is intended to be practical (easy to use, efficient, complete) rather than beautiful (tiny, elegant, minimal). Its major
features are that it's easy to use, supports both procedural and object-oriented (OO) programming, has powerful built-in
support for text processing, and has one of the world's most impressive collections of third-party modules.

Source: http://perldoc.perl.org/perlintro.html

Preparing Language Environment

- Make sure that there is a current Perl package installed on the device. View list of available packages with the following
command:

softmgr list

- In order to download and install current version use the following command:

softmgr update perl

- You will see the following message when the installation process is complete:

HelloWorld.pl

- In order to create a Perl script you just need a text editor.
- Example code of an application printing , Hello World!” to the computer screen:

#!/usr/bin/perl
print "Hello, World!\n";

- Save the file with the .pl extension.
- The received file is ready for launching on the target device.
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Verification Procedure

- First get access to NPE X1000 terminal
- Find the location of your application and grant permission with the following command:

sudo chmod +x HelloWorld.pl

- run the application with the following command

perl HelloWorld.pl

- Running program:
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Perl 1/0

You can control input/output using Perl. Find detailed description of access to 1/O in the following chapter:Dostep do GPIO.

1/0 Control Using Perl

Below you will find code of an example application for reading GPIO values. The presented value is read from digital output (
DINOUT16) which corresponds with gpio72 address.
In order to set the GPIO value you need to perform the following actions:

. Add gpio address to the /sys/class/gpio/export file

. Set the gpio direction to in by writing in in the /sys/class/gpio/gpio72/direction file

. Add gpio106 address defining the direction to the /sys/class/gpio/export file

. Set the gpio106 direction to out by writing out in the /sys/class/gpio/gpiol06/direction file

. Set 0 value of the above gpio (1 for out, 0 for in)

. Add gpio address for flip clock (gpio128)

. Set gpio128 direction to out

. Latch value on falling edge of flip flop clock, by writing 1 and 0 in the /sys/class/gpio/gpiol128/value file
. read DINOUT16 value, by reading the /sys/class/gpio/gpio72/value file contents

O oo NOoOUL A~ WN K
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Application code

#!/usr/bin/perl

open file, ">", "/sys/class/gpio/export" or die $!;
print file "72";
close file;

open file, ">", "/sys/class/gpio/gpio72/direction” or die $!;
print file "in";
close file;

open file, ">", "/sys/class/gpio/export" or die $!;
print file "106";
close file;

open file, ">", "/sys/class/gpio/gpiol06/direction" or die $!';
print file "out";
close file;

open file, ">", "/sys/class/gpio/gpiol@6/value" or die $!;
print file "0";
close file;

open file, ">", "/sys/class/gpio/export" or die $!;
print file "128";
close file;

open file, ">", "/sys/class/gpio/gpiol28/direction" or die $!;
print file "out";
close file;

open file, ">", "/sys/class/gpio/gpiol28/value" or die $!;
print file "1";
close file;

open file, ">", "/sys/class/gpio/gpiol28/value" or die $!;
print file "0";
close file;

open file, "<", "/sys/class/gpio/gpio72/value" or die $!;
while (my $value = <file>)

{

print "Value is: $value";

}

close file;

Verification

Clip presenting application for reading status of DINOUT16:
http://screencast.com/t/EWqsGQm38M
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PHP - Hello World

Introduction

@D

PHP is a widely-used general-purpose scripting language that is especially suited for Web development and can be
embedded into HTML. Much of its syntax is borrowed from C, Java and Perl with a couple of unique PHP-specific features
thrown in. The goal of the language is to allow web developers to write dynamically generated pages quickly.

Source: http://pll.php.net/manual/en/faq.general.php

Preparing Language Environment

- Make sure that there is a current PHP package installed on the device. View list of available packages with the following
command:

softmgr list

- In order to download and install current version use the following command:

softmgr update php -b X1000stable

- You will see the following message when the installation process is complete:

r low
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HelloWorld.php

- In order to create a PHP script you just need a text editor.
- Example code of an application printing ,,Hello World!” to the computer screen:

<?php
Echo "Hello, World!\n";
?>

- Save the file with the .php extension.
- The received file is ready for launching on the target device.

Verification Procedure

- Get access to NPE X1000 terminal
- Find the location of your application and grant permission with the following command:

sudo chmod +x HelloWorld.php

- run the application with the following command

php HelloWorld.php

- Running program:

PHP 1/O

You can control input/output using PHP. Find detailed description of access to I/O in the following chapter:Dostep do GPIO.

1/0 Control Using PHP

Below you will find code of an example application for reading GPIO values. The presented value is read from digital output (
DINOUT16) which corresponds with gpio72 address.
In order to set the GPIO value you need to perform the following actions:

. Add gpio address to the /sys/class/gpio/export file

. Set the gpio direction to in by writing in in the /sys/class/gpio/gpio72/direction file

. Add gpio106 address defining the direction to the /sys/class/gpio/export file

. Set the gpio106 direction to out by writing out in the /sys/class/gpio/gpio106/direction file

. Set 0 value of the above gpio (1 for out, 0 for in)

. Add gpio address for flip clock (gpio128)

. Set gpio128 direction to out

. Latch value on falling edge of flip flop clock, by writing 1 and 0 in the /sys/class/gpio/gpiol28/value file
. read DINOUT16 value, by reading the /sys/class/gpio/gpio72/value file contents

O oo NOUL B~ WN
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Application code

<?php
$file

fopen('/sys/class/gpio/export', 'w');
fwrite($file, '72');
fclose($file);

fwrite($file, 'in');
fclose($file);

$file = fopen('/sys/class/gpio/export', 'w');
fwrite($file, '106');
fclose($file);

fwrite($file, 'out');
fclose($file);

$file = fopen('/sys/class/gpio/gpiol06/value',
fwrite($file, '0');
fclose($file);

$file = fopen('/sys/class/gpio/export', 'w');
fwrite($file, '128');
fclose($file);

fwrite($file, 'out');
fclose($file);

$file = fopen('/sys/class/gpio/gpiol28/value',
fwrite($file, '1');
fclose($file);

$file = fopen('/sys/class/gpio/gpiol28/value',
fwrite($file, '0');
fclose($file);

$file = fopen('/sys/class/gpio/gpio72/value',
$value = fread($file, 1);
fclose($file);

Echo "Value is: $value\n"
7>

$file = fopen('/sys/class/gpio/gpio72/direction', 'w');

$file = fopen('/sys/class/gpio/gpiol06/direction', 'w');

‘'w');

$file = fopen('/sys/class/gpio/gpiol28/direction', 'w');

w');

‘'w');

‘r');

Verification

Clip presenting application for reading status of DINOUT16:
http://screencast.com/t/GA67VNKWT
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ANSI C - Hello World

Introduction

C is a general-purpose programming language. Its design provides constructs that map efficiently to typical machine
instructions, and therefore it has found lasting use in applications that had formerly been coded in assembly language, most
notably system software like the Unix computer operating system.

Source: http://en.wikipedia.org/wiki/C_%28programming_language%29

Preparing Language Environment

- Make sure that the system used for cross compilation is 64 bit. You can do that using the following command:

uname -a

. The result of the operation is:

karol@karol-VirtualBox:~$ uname -a

.

Linux karol-virtualBox 3.8.0-19-generic #29-Ubuntu SMP Wed Apr 17 1

8:16:28 UTC 2013 xB6 64 xB6 64 xB6 64 GNU/Linux
karolgkarol-virtualBox:~5 ||

- Next, choose a proper toolchain. Download angstrom-eglibc-x86_64-armv7a-vip-neon-v2012.12-toolchain.gz from
http://www.angstrom-distribution.org/toolchains/
- Unzip the archive using the following command:

gunzip angstrom-eglibc-x86 64-armv7a-vfp-neon-v2012.12-toolchain.gz

- If all goes well the following file appears angstrom-eglibc-x86_64-armv7a-vfp-neon-v2012.12-toolchain.
- Grant permission with the following command:

sudo chmod +x angstrom-eglibc-x86 64-armv7a-vfp-neon-v2012.12-toolchain

- Run with the following command:

./angstrom-eglibc-x86 64-armv7a-vfp-neon-v2012.12-toolchain

- A question about toolchain target location will appear. Press enter to confirm default location: /usr/local/oecore-x86_64.
- Press enter or type y and press enter in order to confirm the installation.

Enter target directory for SDK (default: fusr/local/oecore-x86_64):

You are about to install the SDK to "/usr/local/oecore-x86_64". Proceed[Y/n]?
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- You will see the following message when the installation process is complete:

Extracting SDK...done

Setting it up...done
SDK has been successfully set up and is ready to be used.

- Next, download and install Eclipse. Use the following command:

sudo apt-get install eclipse-cdt

- Launch the software with the following command:

eclipse

- After launching Eclipse a window with path to your project directory.

™ Workspace Launcher

Select a workspace

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

Workspace: [fusrACrossKompilacja - Browse...

[] Use this as the default and do not ask again

Cancel | l oK J

- Choose File-»New-Project

shift+Alt+N

OpenFile...

File
Untitled Text File

Other... Cerl+n

Convert Line Delimiters To

Tutorials Samples What's New
Switch Workspace
Restart
Import... -

o>

Export...
Properties
Exit Workbench
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- Next, choose C/C++ - C Project

New Project
Select a wizard

Create a new C project [

Wizards:

24 Java Project
# Java Project from Existing Ant BuildFile
% Plug-in Project
* & General
¥ 2 CfCe+
6 C Project

[E% C++ Project
[E* Makefile Project with Existing Code
* (= CUS

@ < Back % Cancel Finish

- Name your project e.g. HelloWorld, choose Empty Project, CrossGCC and click next.

C Project —

Create C project of selected type

Project name: |Helloworld

B Use default location

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

® Hello world ANSI C Project
* (= Shared Library
* (= Static Library
* = Makefile project

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

@ <Back . % Cancel Finish
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- Click Next in the new window.

Select Configurations

—
I
Select platforms and configurations you wish to deploy on
Projecttype:  Executable
Toolchain Cross GCC
Configurations:
& % Debug select all
& & Release
Deselect all

Advanced settings...

Use "Advanced settings” button to edit project’s properties.

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

@'} < Back N

%} . Cancel Finish
. Click Finish and Yes.

Cross GCC Command

—
Configure the Cross GCC path and prefix

Cross compiler prefix:

Cross compiler path:

Browse...

Open Associated Perspective?

This kind of project is associated with the C/C++ perspective. Do you want to
o open this perspective now?

Remember my decision

o |

®

< Back Next >

Cancel | (SNSRI
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- In Project Manager right click HelloWorld and choose Build Configurations - Manage.

4 v Open in New Window v G~ [ BrOvQ v |w
& 4 Copy CtrlsC

m Delete Delete “DjEox=\@M =D
Source * Anoutline is not
|~ available.
:. i ell Rename... F2
L~
Import...

Export...
Build Project
Clean Praject
Refresh F5
Close Project

setacve -
Make Targets * Manaae
Index " Build All
Show in Remote Systems view Clean all
Convert To... Build Selected...
Run As ! - = =
Debug As +f Tasks | B Console| = Properties ¥ =0
Profile As | '

Team * Resource
Compare With

Restore from Local History...

Configure

Run CfC++ Code Analysis

Properties Alb+Enter

. Click New in the new window.

Helloworld: Manage Configurations

Configuratior Description Status

Release

Set Active | | Nw_’ || Delete || Rename... |

- Type in a name e.g. CrossKkompilacja, choose Existing configuration Debug and accept with OK.

Create New ConfFiguration

Note: The configuration name will be used as a directory name in the file
system. Please ensure that it is valid For your platForm.

Name: [Crossl(ompilacjal ]
Description: | |
Copy settings from

@ Existing configuration | Debug =

() Default configuration Debug
() Import from projects | —not selected -

() Import predefined - not selected -

_ cncel | [OKIN
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- Select Project Manager again, right click HelloWorld and choose Properties.

Hew
Ga nto
= Open in Hew Window

™ g Copy

Lprolagt  peiece Dalats
Source L3
* 2% Hello!
- giingl PEnamE..
Impart...
Expprt...

Bulld Project
Clean Fraject
Refresh

Cloge Praject

Build Configurations

Make Targets

Index

Showin Remote Systems view
Comert To..

Bun As

Bebug As

Erofile Az

Team

Compare With

Restare from Local History,.,
Configure

Run C/C++ Code Analysis

Properties Alt4Enter

5

- In C/C++ Build - Setting choose Cross GCC Compiler and enter access path to our compiler in Command:

/usr/local/oecore-x86 64/sysroots/x86 64-angstromsdk-linux/usr/armv7a-vfp-neon-anstrom-linux
-gnueabi/arm-angstrom-linux-gnueabi-gcc

Properties for Helloworld

@  Settings & v .
R ‘ool Settings | #Build Steps | % Build Artifact | ki Binary Parsers | @ Error Parsers
Builders
v ¢/C++ Build (2 Cross Settings
Build Variables % Cross GCC Compiler Alloptions: -00-g3-Wall < -fmessage-length=0
Discovery Options (& Preprocessor
Environment (& symbols
Logging 2 Includes
Settmgs_ . u;z Optlmlz_atlon S
Tool Chain Editor (2 Debugging Sy
* C/C++General (E warnings line pattern: | S(COMMAND} S[FLAGS} S{OUTPUT_FLAG] ${OUTPUT_PREFIX}S[OUTP
Project References (& Miscellaneous
Run/Debug Settings # Cross GCC Linker
2 General
& Libraries
(2 Miscellaneous
(& shared Library Settings
® Cross GCC Assembler
2 General
@

il %
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- In Cross GCC Compiler choose Includes, click Add and enter path:

/usr/local/oecore-x86 64/sysroots/x86 64-angstromsdk-linux/usr/include/

& Settings & w -

 Resource BTool Settings | # Build Steps | ¥ Build Artifact | liBinary Parsers | @ Error Parsers
Builders
¥ ¢/C++ Build 2 Cross Settings Include paths () %
Build variables ¥ ¥ Cross GCC Compiler
Discovery Options (& Preprocessor
Environment (& symbols Add diractory path
Logging (% Includes. I
Settings 2 optimization Directory:
Taol chaki Editor & Debugging |,-fusr,-flocai,foecor&x 86_64/sysroots/x86_64-angstromsdk-linux/usrfinclude|
» CjC++ General (# warnings
Project References (& Miscellaneous
Run/Debug Settings ¥ & Cross GCC Linker
(2 General
(& Libraries Cancel Workspace... | File system... ﬁ

(# Miscellaneous

(& shared Library Settings Include files (include) L2
¥ ® Cross GCC Assembler
& General
@ Gapssl s O |

- In Cross GCC Linker, Command type in the following path:

/usr/local/oecore-x86 64/sysroots/x86 64-angstromsdk-linux/usr/armv7a-vfp-neon-anstrom-linux
-gnueabi/arm-angstrom-linux-gnueabi-gcc

Properties for Helloworld

] Settings oo -
*: Rasource ‘ool Settings | #Build Steps | ¥ Build Artifact | ki Binary Parsers | @ Error Parsers
BiMdecy ~ e - - e - e - —
¥ C/C++ Build {2 Cross Settings C d: [?‘.‘!-\4’!‘|::-neon—arbgsI:ri}m-linu)(-gnueabi,farm-angsl:rorn-linux-gnu«taal)i-gc:;JI
Build Variables ® Cross GCC Compiler All options:
Discovery Options (2 Preprocessor
Environment (& symbols
Logging 2 Includes
Sel:tings_ . Li Optlmlz_atlon Bt
Tool Chain Editor (22 Debugging i sand
» CfC++General (# warnings line pattern: | SICOMMAND} ${FLAGS} S{OUTPUT_FLAG] S{OUTPUT_PREFIX}S{OUTP
Project References (# Miscellaneous
Run/Debug Settings ¥ Cross GCC Linker
(2 General
(% Libraries

& Miscellaneous

(2 shared Library Settings
# Cross GCC Assembler

(2 General

@) Cancel % "
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- In Cross GCC Linker - Libraries click Add in the window under Library search path and enter the following path:

/usr/local/oecore-x86 64/sysroots/x86 64-angstromsdk-linux/usr/lib/

L]

* Resource
Builders
¥ C/C++ Build
Build Variables
Discovery Options
Environment
Logging
Settings
Tool Chain Editor
» C/C++ General
Project References
Run/Debug Settings

P
@

Settings

‘ool Settings | # Build Steps

2 Cross Settings
% Cross GCC Compiler
& Preprocessor
(& symbols
& Includes
(& Optimization
(& Debugging
(& Warnings
= Miscellaneous
® Cross GCC Linker
= General
(= Libraries
# Miscellaneous

(2 shared Library Settings

® Cross GCC Assembler
= General

Libraries (-) €

Directo

Build Artifact = iBinary Parsers | @ Error Parsers

oy
[ usr/local/oecore-xB6_64/sysroots/xB6_64-angstromsdk-linux/usr/lib

Cancel Workspace...

File system...

Yo - -

\A}g&u

Library search path {-L) & 6 @
Jusrflocal/oecore-x86_64/sysroots/x86_64-angstromsdk-linuw/usr/lib

Cancel

- Set the following path in Cross GCC Assembler - Command:

e O

/usr/local/oecore-x86 64/sysroots/x86 64-angstromsdk-linux/usr/armv7a-vfp-neon-anstrom-1linux
-gnueabi/arm-angstrom-linux-gnueabi-as

Properties For Helloworld

@

* Resource
Builders
¥ C/C++Build
Build Variables
Discovery Options
Environment
Logging
Settings
Tool Chain Editor
» C/C++ General
Project References
Run/Debug Settings

e

Settings

‘ool Settings | #Build Steps

# Cross Settings
# Cross GCC Compiler
(& Preprocessor
(2 symbols
(# Includes
(# Optimization
(& Debugging
(£ warnings
2 Miscellaneous
# Cross GCC Linker
2 General
&2 Libraries
(& Miscellaneous

(& shared Library Settings

#) Cross GCC Assembler
(& General

Build Artifact | |l5Binary Parsers | @ Error Parsers

Command:

All options:

Expert

Command
line pattern:

[vTa-vfp-neon-angstrom-li eabifarm-angst

| 5{COMMANDY} ${FLAGS} ${OUTPUT_FLAG} S{OUTPUT PREFIX}S{OUTP

' Liry -gnuea bi-a sl

Cancel
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- Press OK to confirm.
- Right click the HelloWorld in Project Manager and choose Build Configurations = Set Active - CrossKompilacja.

New v

Go Into

Openin New Window E v @y | BrOrQov|w s - "
Copy Ctri+C

Delete Delete © B ®MakeTa 2 e
Source ’

&5 Hellowaorld
Rename... F2

Import...

Export...

Build Project

Clean Project

Refresh F5
Close Project

Build Canﬁguretions Set Active 1Cros'rg<ompilecia

Make Targets * Manage... v 2 Debug

Index L Build All K 3Release

Show in Remote Systems view Clean all

Convert To... Build Selected...

Run As v F

Debug As + 9 Tasks | B console| = Properties |
Profile As . |
Team . Resource Path Location

Compare With ’
Restore from Local History...

Configure ’
Run CfC++ Code Analysis

Properties Alc+Enter

HelloWorld.c

- In order to add a new file in Eclipse you need to right click HelloWorld in Project Manager and choose New - File.

Project...
Go Into

F . Open in New Window L w, B v
& ¢ Copy ciri+c| Folder
Class
= = =
L M__._. Delete Delete | Header File B @ makeTa 2 g
Source + Source File =
- 2 Source Folder
v i Helly _‘ =5 Helloworld
» siline Rename.. F2| cproject
Import... C++ Project

Export... Other... Ctri+h
Build Project [

Clean Project

Refresh F5

Close Project

Build Configurations g
Make Targets ’
Index L

Show in Remote Systems view

Convert To...
RuN AS tE =

-1 z v oM
Debug As + i Tasks | B console| = Properties
Profile As | |
Team : Resource = Path Location

Compare With

Restore from Local History...

Configure *
Run C/C++ Code Analysis

Properties Alt+Enter
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- Name the file e.g. hello.c

o {2, ¥ Create a new file resource. | o T
l‘/? v b
- { Enter or select the parent folder: i
I 21 ' MakeTa B
< | |Helloworld
2 =
¥ i Helloworld | &5 Helloworld
= HetioWo | | & Hellowarld ERaar
* il Includes
File name: |_hel|o.q'
Advanced >>
v en
a4
@ Cancel E_M'_J Location
i &5 Helloworld

- Example code of an application printing ,,Hello World!” to the computer screen:

#include <stdio.h>

int main (void)

{
printf("Hello World!");
return 0;

C/C++ - Helloworld/hello.c - Eclipse Platform

M EBE8 & %J"‘.oiolﬁ'ﬁﬁ'f"G'ﬁ'O'Q'\ el Sy

& || gE T H e o

25 Project Explorer £ = 0| [s hello.c £ = 0| @ MakeTa 2 =0

o & v |  #include <stdio.h> 7
¥ i Helloworld " - int main() & Helloworld
= {

> includes | printf{"Hello, World!\n");

* Ld hello.c |2 return 6|
£ Problems £ . 4 Tasks | B Console = Properties ittt =~
Oitems
Description Resource + Path Location
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Deployment

- In order to compile the program and receive executable output file you need to click Project - Build Project.

Resource - Helloworld/hello.c - Eclipse Platform

1 Project Run W
| - B | G~ | &+~ B | i&aResource
Close Project
", Project b = 0| [g hello.c 8 =0
Fxnlpter g Build Al
i i o

& Helloworld int main{ Build Working Set .

» ¢ Binaries { print Clean...

* i Includes sl Build Automatically

*» = CrossKompilacja } Properties

* = Debug

* [2 hello.c
8= Outline 2 i <

= [ W e W T
U stdio.h
e main():i & Tasks B Console B } b iR B3 =0

CDT Build Console [Helloworld]

neon-angstrom- Linux-gnueabl/arm-angstrom-linux-gnueabi-gcc -L/usr/local/oecore-
x86_64/sysroots/x86 _64-angstromsdk-linux/usr/lib/ -o "Helloworld® ./hello.o
Finished building target: Helloworld

B8:24:43 Build Finished (took 2s.4ms)

& Helloworld

- If all goes well the following message appears Build Finished

] Tasks E Console 23

CDT Build Console [Helloworld]

neon-angstrom-linux-gnueabli/arm-angstrom-linux-gnueabi-gcec -L/usr/local/oecore-
%xB6 64/sysroots/x86 64-angstromsdk-linux/usr/lib/ -o "HelloWorld™ ./hello.o
Finished building target: HelloWorld

Y S . O = B o i =

. =]
L=
i

©8:31:09 Build Finished (took 211ms)

- The HelloWorld file is ready for upload to NPE X1000.

Verification Procedure

- Get access to NPE X1000 terminal
- Find the location of your application and grant permission with the following command:

sudo chmod +x HelloWorld

- Run the application with the following command

./HelloWorld

- Running program:
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ANSI C1/O

In order to run application in C on NPE, you need to cross compile.
This process is described in details in the following chapter: ansi_c_- hello_world.
Access to NPE X1000 1/Os is described in Dostep do GPIO.

1/0 Control Using C

Below you will find code of an example application for reading GPIO values. The presented value is read from digital output (
DINOUT16) which corresponds with gpio72 address.
In order to set the GPIO value you need to perform the following actions:

. Declare FILE variable

. Add gpio address to the /sys/class/gpio/export file

. Set the gpio direction to in by writing in in the /sys/class/gpio/gpio72/direction file

. Add gpiol106 address defining the direction to the /sys/class/gpio/export file

. Set the gpio106 direction to out by writing out in the /sys/class/gpio/gpiol106/direction file

. Set 0 value of the above gpio (1 for out, 0 for in)

. Add gpio address for flip clock (gpio128)

. Set gpio128 direction to out

. Latch value on falling edge of flip flop clock, by writing 1 and 0 in the /sys/class/gpio/gpiol28/value file
. read DINOUT16 value, by reading the /sys/class/gpio/gpio72/value file contents

QLWL NOU b WNKF

=
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Application code

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

FILE *file gpio;
int value;

int main()

{

file gpio=fopen("/sys/class/gpio/export", "w");
fprintf(file gpio, "72");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/gpio72/direction", "w");
fprintf(file _gpio, "in");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/export", "w");
fprintf(file gpio, "106");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/gpiol@6/direction", "w");
fprintf(file _gpio, "out");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/gpiol06/value", "w");
fprintf(file gpio, "0");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/export", "w");
fprintf(file gpio, "128");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/gpiol28/direction", "w");
fprintf(file gpio, "out");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/gpiol28/value", "w");
fprintf(file_gpio, "1");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/gpiol28/value", "w");
fprintf(file gpio, "0");
fclose(file gpio);

file gpio=fopen("/sys/class/gpio/gpio72/value", "r");
fscanf(file gpio, "%d", &value);

fclose(file gpio);

fprintf(stdout, "Value is: %d\n", value);

return 0;

}

Verification

Clip presenting application for reading status of DINOUT16: http://screencast.com/t/q30rgGIRsvWx
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