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Arduino SDK

O

O

The Arduino SDK contains all the necessary source code for your Arduino

Installing the com port driver for your Arduino

AVR Eclipse Plugin

O

O

The AVR Plugin is an extension to the C/C++ Development Toolkit to support development for the Atmel

AVR series of embedded processors.
Configure the AVR Plugin for your Arduino board

Simple Arduino project

O

O

O

@)

Setup a new C/C++ project

Write a very simple code which switches an LED on and off
Compile the project including the Arduino core

Download to the Arduino target and run

CIP Arduino project

o

O

o

Modeling a reactive state machine using the CIP method
Generating C code for the state machine

Connecting the generated state machine code to the Arduino I/0
Downloading and testing to the Arduino board



Part O:

Installing Eclipse

& Install the Eclipse IDE for C/C++ Developers (C/C++ Development Tool)
o http://www.eclipse.org/downloads/
& Install the Actifsource Enterprise plugin

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Part 1:

Arduino SDK

e The Arduino SDK contains all the necessary source code for your Arduino

o Installing the com port driver for your Arduino

© 2012 actifsource GmbH, Switzerland - all rights reserved.



duino SDK

el B ]|

J@Arduino - Software x | + E
(€)@ arduino.cc/en/Main/Software 77 v & || ¥~ Google Al A B-

Main Site Blog Playground Forum Labs Store Help | Sign in or Register

11

ARDUINO [Lzeerh |

Getting Started | Learning | Reference | Products | FAQ | Contact Us

Download the Arduino Software

The open-source Arduino environment makes it easy to write code and upload it to the i/o board. It runs on Windows,

Mac 0S X, and Linux. The environment is written in Java and based on Processing, avr-gee, and other open source
software.

THE Arduino SOFTWARE IS PROVIDED TO YOU "AS IS," AND WE MAKE NO EXPRESS
OR IMPLIED WARRANTIES WHATSOEVER WITH RESPECT TO ITS FUNCTIONALITY,
OPERABILITY, OR USE, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR
INFRINGEMENT. WE EXPRESSLY DISCLAIM ANY LIABILITY WHATSOEVER FOR ANY
DIRECT, INDIRECT, CONSEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES.,
INCLUDING, WITHOUT LIMITATION, LOST REVENUES, LOST PROFITS, LOSSES
RESULTING FROM BUSINESS INTERRUPTION OR LOSS OF DATA, REGARDLESS OF
THE FORM OF ACTION OR LEGAL THECRY UNDER WHICH THE LIABILITY MAY BE
ASSERTED, EVEN IF ADVISED OF THE POSSIBILITY OR LIKELIHOOD OF SUCH
DAMAGES.

% Download your Arduino SDK from www.arduino.cc
& Unzip the Arduino SDK on your hard disk
o WeuseC:\arduino-1.0.3\ in this example

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Arduino SDK 7

Datei Aktion Ansicht 7
&= T E HE & E &S

> 39 Akkus S
4 !E‘g; Andere Gerate
”h Unbekanntes Gera;! =
[> ‘? Anschlisse (COM & LT‘(_ Treibersoftware aktualisieren...
b @ Audio-, Video- und G2 : —PreatvieTeT

4 ﬁ Bildverarbeitungsgerai Deinstallieren

T34 HP CU CM2320 Sce
% Integrated Webcan Mach geanderter Hardware suchen

l:>--ll! Computer Eigenschaften
> E ControlVault Device
> g DVD/CD-ROM-Laufwerke A

Startet den Treibersoftwareupdate-Assistenten fir das ausgewahlte Gerat.

Plugin your Arduino to a USB port
o The installation will fail
Open the Device Manager from the Control Panel
Find the failed device
Install new driver
Search the driver on your computer

EEEEE &

Specify C: \arduino-1.0.3\drivers as the place to look for the driver
o Warning: You must not select C: \arduino-1.0.3\drivers\FTDI USB Drivers

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Arduino SDK 8

Datei Aktion Ansicht 7
=T E HE & E %S
b g Akkus

4 "3 Anschlusse (COM & LPT)
=¥ Arduino UNO R3 (COM3)|
Y= ECP Printer Port (LPT1)

------ '? Kommunikationsanschluss (COM1)
Q-@" Audio-, Video- und Gamecontroller

4 ﬁ Bildverarbeitungsgerdte

5 HP CLU CM2320 Scan

% Integrated Webcam

» - Computer

> E ControlVault Device

& Check if the driver has been installed correctly
% Important: Remember the com port
o COM3 in this example

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Arduino SDK 9

uno.name=Arduino Uno
uno.upload.protocol=arduino
uno.upload.maximum size=3225&
unho.upload. speed=115200
uno.bootloader.low fuses=0xff
uno.bootloader.high fuses=0xde
uno.bootloader.extended fuses=0x05
uno.bootloader.path=optiboot
uno.bootloader.file=optiboot atmega32f.hex
uno.bootloader.unlock bits=0x3F
uno.bootloader.lock bits=0x0F
uno.build.mcu=atmega328p
uno.build.f cpu=16000000L
uno.build.core=arduino

uno.build.variant=standard

% Openthe boards.txt filein C:\arduino-1.0.3\hardware\arduino
& Print the information for your hardware platform
o Arduino Uno inthis example

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Part 2:

AVR Eclipse Plugin

e The AVR Plugin for Eclipse is an extension to the C/C++ Development Toolkit to support development for the
Atmel AVR series of embedded processors.
e Configure the AVR Plugin for your Arduino board

© 2012 actifsource GmbH, Switzerland - all rights reserved.



AVR Eclipse Plugin
(2 mnstal ESEx)

Available Software \Q
Select a site or enter the location of a site.

Work with: type or select a site hd Add...

Find more software by working with the "Available Software Sites, preferences.
75/

| type filter text |

F

Mame Versj
[ |® There is no site selected.

= Add Repository | S |
}
Name: avr-eclipse Local..
Details| | | Location: http://avr-eclipse.sourceforge.net/updatesite Archive...
[¥] Showlal |
[¥] Groug i @ I OK I l Cancel ]
[ S ——————— —

[v] Contact all update sites during install to find required software

@ | <Back | Nex> || Fnish | [ cancel ]

& Start your Eclipse with a new workspace

o workspace arduino in this example
% In your Eclipse, click Help/Install new Software...
& Add the AVR-Eclipse plugin update site

o http://avr-eclipse.sourceforge.net/updatesite
@ Installing the plugin requires eclipse to restart

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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e

= Preferences

type filter text

» General

» Actifsource

> Ant

4 AVR
AVRDude
Paths

C/C++

Help

Install/Update

Java

-

Maven

Mylyn
Plug-in Developm
Run/Debug

.« Saruar

< | 11 3

@

111

Paths

Path Settings for the AVR Eclipse Plugin

[ Disable search for system paths at startup

Note: If disabled, a manual rescan may be required when a new avr-gcc toolchain has been installed.

Path to
AVR-GCC
GNU make
AVR Header Files
AVRDude

Source

Custom
Custom
Custom
Custom

Current value
C:Aarduino-1.0.3\hardware\tools\avr\bin

C:A\arduino-1.0.3\hardware\tools\avr\utils\bin
CAarduino-1.0.3\hardware\tools\avr\avr\include

CAarduino-1.0.3\hardware\tools\avr\bin

Edit...

& Atmel Part Description Files System

o

[Restore Defaults l

Apply

]

Lo ]l

Cancel ]

©FE&FE&FEE

Configure the AVR Eclipse Plugin under Windows/Preferences/AVR/Paths

Set AVR-GCC to custom value C:\arduino-1.0.3\hardware\tools\avr\bin
Set GNU make to customvalue C:\arduino-1.0.3\hardware\tools\avr\utils\bin
Set SVR-GCC to custom value C:\arduino-1.0.3\hardware\tools\avr\avr\include
Set SVR-GCC to custom value C:\arduino-1.0.3\hardware\tools\avr\bin
Important: Press Apply




AVR Eclipse Plugin

=

3

« Preferences m 1 ‘ g‘@n
| type filter text | AVRDude S v v w
G | -
enera — | AVRDude Global Settings
Actifsource ]
Ant Log internal AVRDude output to console
AVR [#] Use custom configuration file for AVRDude
AVRDude AVRDude config file Cl\arduino-1.0.3\hardware\tools\avr\etc\avrdude.conf | Browse... I
Paths =
C/C++ Programmer configurations
Help Configurati.. Description
Install/Update
L
Mylyn
Plug-in Developm
Run/Debug
Sarvar N
p |T| , [Restore Defaultsl l Apply ]
@ [ oK l [ Cancel l

% Configure the AVR Eclipse Plugin under Windows/Preferences/AVR/AVRDude
& Use AVRDude config file C:\arduino-1.0.3\hardware\tools\avr\etc\avrdude.conf
® Important: Press Apply

© 2012 actifsource GmbH, Switzerland - all rights reserved.



AVR Eclipse Plugin 14

« Preferences s m

e T 9 EEX)

| type filter text

General

Actifsource

Ant

AVR
AVRDude
Paths

C/C++

Help

Install/Update

Java

Maven

Mylyn

Run/Debug

Carniar

4 1

Plug-in Developm

'

Y

AVRDude v

AVRDude Global Settings
Log internal AVRDude output to console

E Use custom configuration file for AVRDude
AVRDude config file Charduino-1.0.3\hardware\tools\avrietc\avrdude.conf Browse...

e

Programmer configurations

Configurati.. Description
Edit...

[R.estore [_}efaultsl l Apply ]

®@

% Configure the AVR Eclipse Plugin under Windows/Preferences/AVR/AVRDude
& Add a new Programmer configuration
& If this is not working you probably forget to press Apply when configuring the AVR/Paths

© 2012 actifsource GmbH, Switzerland - all rights reserved.



AVR Eclipse Plugin

© - — oy
= Edit AVRDude Programmer Configuration New Conﬁguraljon- e S— u
Configuration name ActifsourceArduino i
Description Arduino AVRDude Programmer Configuration.. !
Programmer Hardware (-c)
ABCmini Board, aka Dick Smith HOTCHIP “ | Programmer details from [C\arduino-1.0.3\hardware\tool
Altera ByteBlaster ; " -
Amonter ITAGKey ITAGKsv-Tiny and ITAGK=y2 id = "arduino’;
- = = = = desc = "Arduino”;
. i,
AT-SP VLT programming cable Tor AVRSDR T from =i | YPe = arduino; i
Atmel AnnhMote AVR109 Boot | oader N
4 | I | b L
Override default port (-P) COM3|
Override default baudrate (-b) 115200 -
i
/Reset Line Ve Lines
@J restare to previous state @ restare to previous state
() activated (-E reset) (7 activated (-E vec)
(7) deactivated (-E noreset) (") deactivated (-E novec)
Delay between avrdude invocations milliseconds
Command line preview avrdude -carduino -PCOM3 -b115200 [..part specific options..]
@ | ok || cancel |

& Select the Programmer Hardware as found in the boards.txt file in uno.upload.protocol
o0 Arduino Inthis example

% Select the com port that you remembered when installing the driver in the Device Manager
O COM3 In this example

& Select the baud rate as found in the boards.txt file in uno.upload. speed
O 115200 Inthisexample

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Part 3:

Simple Arduino project

e Setup a new C/C++ project

e Write a very simple code which switches an LED on and off
o Compile the project including the Arduino core

o Download to the Arduino target and run

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Simple Arduino project

| New Y[T9 Project..

Show In Alt+Shift+W yE1_C Project
| C++ Project

Copy Ctrl+C ., :

2 Copy Qualified Name T Example..

[ Paste Crl+V |4 Other.. Ctrl+N

¥ Delete Delete

g2 Import.

e Export.

&1 Refresh Fs

(% Actifsource Folders ,

#» Import to Actifsource

& Create a new C++ Project
@ You have to create a C++ project even if you plan to write C code since we have to compile the Arduino Core

® If you can’t create a C/C++ Project you have probably not downloaded the Eclipse for C/C++ Developers
o Install the CDT plugin from http://www.eclipse.org/cdt/

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Simple Arduino project

Y

C++ Project

Create C++ project of selected type

Project name: SimpleProject

[¥] Use default location

Location: ‘ CAProjects\workspace_arduino\SimpleProject

Browse...

Project type:

Toolchains:

= AVR Cross Target Application
® Empty Project

= AVR Cross Target Static Library

= Executable

= Shared Library

(= Static Library

= Makefile project

| AVR-GCC Toolchain|

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

Choose AVR Cross Target Application
Choose the AVR-GCC Toolchain
Click Next

& & & E

Create a new C++ project named SimpleProject

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Simple Arduino project

-

‘ C++ Pro_jectm p b@u

Select Configurations p—l>

Select platforms and configurations you wish to deploy on r

[R—

Project type:  AVR Cross Target Application
Toolchains: AVR-GCC Toolchain

Configurations:
["1% Debug | Selectall |
[+] % Release

| Deselectall |

[Advanced settings_l

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 ‘ Next> |||  Einish ||

% Do not create a Debug Version
@® The debug code is too large to fit on the Arduino Uno
@® See boards.txt for the maximum code size

0 uno.upload.maximum size=32256 for thisexample
% Click Next

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Simple Arduino project

:‘ Crt Projet:t‘“ F {g‘ﬂu1

AVR Target Hardware Properties F<}
Define the AVR target properties S
MCU Type: ATmega328P .]

MCU Freguency (Hz): 16000000

@ <Back | wea- ||l Enish | cancel

| » B L T A

& Specify the MCU Type as found in your boards.txt (uno.build.mcu)
o atmega328p for this example
% Specify the MCU Frequency as found in your boards.txt (uno.build.f cpu)
o 16000000L forthis example
o Enter the number without the L
Click Finish

&

= J
Open the C/C++ Perspective if you are asked or open it manually in the upper right corner :Ef m &

&

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Simple Arduino project 21
( = Properties for SimplePraoject e ! -~

| type filter text | AVRDude (=1 e
Resource
AVR
AVRDude Configuration: |Release [ Active] =] [Manage Configurations_]
Target Hardware|
Builders
C/C+ Build @ Programmer | @ Flash / EEPROM | @ Fuses | @ Lockbits | @ Advanced | @ Other|
C/C++ General Programmer configuration l
Coverage ActifsourceArduino - |Edit..| [New. |
Project Facets ||
Project References
Run/Debug Settings JTAG ICE BitClock
Server Specify the bit clock period in microseconds for the JTAG interface or the ISP clock (JTAG ICE only).
Task Repository Set this to = 1.0 for target MCUs running with less than 4MHz on a JTAG ICE.
Task Tags Leave the field empty to use the preset bit clock period of the selected Programmer.
Validation JTAG ICE bitclock @5
WikiText
BitBang Programmer Bit State Change Delay
Specify the delay in microseconds for each bit change on bitbang-type programmers.
Set this when the the host system is very fast, or the target runs off a slow clock
Leave the field empty to run the ISP connection at max speed.
Bit state change delay @5
» AVRDude command line preview
Copy Project Settings‘ lRestore Defaultsl l Apply l i
@ | ok ||| cancel |

For the newly created SimpleProject, choose Properties (Mouse-Click-Right on the project)

Select AVR/AVRDude

In the Programmer Tab, select the previously created Programmer Configuration ActifsourceArduino
Click OK

& & E&EF

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Simple Arduino project 22

ﬁroperties for SimpIeProjeﬂw 5 53
| type filter text | ¢/C++ Build Gwoww|
Resource
AVR
; Configuration: [Release [ Active | '] lManage Configurations...
'C/C++ Build
Builld Varables - - - 1 -
Discovery Options | El Builder Settmgs|| Behaviour |§$w Refresh p0|,q|
Environment Build settings
Loggmg [¥] stop on first build error Use parallel build
: Settings () Use optimal jobs number
Tool Chain Editor @ Use parallel jobs: I
Bl C/C++ General
| Coverage Waorkbench Build Behavior f
: Project Facets Workbench build type: Make build target: 1l
| Project References [¥] Build on resource save (Auto build)  all Variables...
Sun,’Debug Settings Mote: See Workbench automatic build preference !
erver ||
Task Repository [¥] Build {Incremental build) all Variables... |
Task Tags V] Clean clean Variables...
Validation
WikiText
[Restore Defaults ]hl Apply ]
®@ [ ok || cancel |
] ST |

% SimpleProject/Properties/C/C++Build/Behaviour
& Click Build on resource save (Auto build) for automatic rebuild
& Click Apply

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Simple Arduino project 23

N e W) )
ﬁroperties for SimplePr@e" gi
|type filter text | Settings Py vl
Resource o
AVR =
Builders Configuration: |Release [ Active ] 7 [Manage Configurations.
C/C++ Build
Build Variables -
Discovery Options | |  Tool Settings | # Build Steps | * Build Artifact | ki Binary Parsers | @ Error Parsers|
Environment (& Additional Tools in Toolchain 4 || Include Paths (-] 2885
Logqing 4 3 AVR Assembler Bl ; - : ; P =
[l ) . (*# General C\ardulno 1.0. 3\hardware\ardumo\cores\ardu|no
Tool Chain Editor (2 Paths "Charduino-1.0.3\hardware\tools\avr\avr\include” |
|| C/C++ General B
H
l Couﬁerage 4 B AVR Compiler I
ll PrOj-EEC'E Facets |7@ e es| |
Bl Project Referenc_es = symbols B
Run/Debug Settings @8 Warnings
Server ) & Debugging |
Task Repositary (& Optimization
Tas-k Ta-gs # Language Standard
Va_llfjatlon (£ Miscellaneous 5 I
WikiText 4 8 AVR C++ Compiler U
# Directories
& Symbols
¥ Warninas N
< 1 | »
R
@ [ ok || cance |
———]
& SimpleProject/Properties/C/C++Build/Settings/AVR Compiler/Directories
% SetlInclude Path C:\arduino-1.0.3\hardware\tools\avr\avr\include
% SetInclude Path C:\arduino-1.0.3\hardware\arduino\cores\arduino
% SetlInclude Path C:\arduino-1.0.3\hardware\arduino\variants\standard

o See boards.txt (uno.build.variant) for your variant (standard for this example)
Click OK

&(

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Simple Arduino project p
ﬁroperties for SimpIePrcg'e

|type filter text | Settings SR A
Resource -
AVR ¢2 Additional Tools in Toolchain 4 || Include Paths (-T) & 8ald |
Builders 4 ¥ AVR Assembler "CAarduino-1.0.3\hardware\arduino\variants\standard”
C/C++ Build 2 General "C\arduino-1.0.3vhardware\tools\avr\avr\include”
Build Variables 2 Paths _ Charduino-1.0.3\hardware\arduino\cores\arduino i
Discovery Options 3 Debugg_lng
Environment “® AVR_Compl_Ier
Logging g ;)lre;tolnes
| ek |
| Tool Chain Editor & Warnings i
|| C/C++ General & DEb_ug_gmg =
: Coverage & Optimization !
| Project Facets & La_nguage Standard ‘
bl Project References S Mlscellaneou_s =
Run/Debug Settings * ﬁ—AVR C++ Compiler
|2 Directories|
Server = |
Task Repository = Symb_ols
Task Tags S Warnlng_s T
Validation & Debugging |
WikiText (& Optimization |
# Language Standard
& Miscellaneous
a 5 AVR C++ Linker
L (] N
| ] | »
@ | ok || canca |
=
% Do the same again for SimpleProject/Properties/C/C++Build/Settings/AVR C++ Compiler/Directories
% SetInclude Path C:\arduino-1.0.3\hardware\tools\avr\avr\include
% Set Include Path C:\arduino-1.0.3\hardware\arduino\cores\arduino
% SetInclude Path C:\arduino-1.0.3\hardware\arduino\variants\standard

o See boards.txt (uno.build.variant) for your variant (standard for this example)
Click OK

&(
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Simple Arduino project

HH =0

Eg|le~

=% SimpleProject
&l Includes
p '[B src
(= arduino

L Create a new folder src in the project
& Create a new folder src/arduino in the project

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Simple Arduino project

Bl e~

4 2% SimpleProjec|
¢ &Y Includes

A Src

= arduing |

R

New
Go Into

Open in New Window

Copy

Paste

Delete

Remove from Context
Source

Move...

Rename...

Ctrl+C

Ctrl+V

Delete

Ctrl+Alt+Shift+Down
3

F2

Import...

& B R

=

~EXpOrt..,

Refresh

Index
Make Targets
Resource Configurations

Validate
Generic Refactoring
Generate Code

Show JavaClassName for Selection (DEV)

Team
Compare With

Restore from Local History...

Run C/C++ Code Analysis

Properties

F5

Alt+Enter

26

& For the folder src/arduino choose Import...
% Choose Import/General/File System

© 2012 actifsource GmbH, Switzerland - all rights reserved.



Simple Arduino project

@ oo — * -
— c—
| File system @

Import resources from the local file system. > |
From directory: Charduino-1.0.3\hardware\arduino\cores\arduino - Browse...
[l= arduino [¥] [€ HardwareSerial.h -
[¥] [& HID.cpp B
[¥] [€ IPAddress.cop I
[v] [€ IPAddress.h
[ [€l main.cpp
[¥] [€ new.cpp
[¥] [ new.h -
Filter Types.. ||  SelectAll || Deselectal |
Into folder: SimpleProject/src/arduino Browse...
QOptions

Overwrite existing resources without warning
Create top-level folder

[¥] Create links in workspace
[¥] Create virtual folders

[¥] Create link locations relative to: | PROJECT_LOC hd

'@ [ <Back | wex- |[[ Fnish J[[ cancet ||

Select directory C: \arduino-1.0.3\hardware\arduino\cores\arduino
Select All files

Important: Deselect main.cpp

Click Advanced

Select Create links in workspace

Click Finish

EEEEEE

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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Simple Arduino project

B&|e ~

4 = SimpleProject
v & Includes
I+ (= Release
4 (= src
i = arduing

% Create a new filemain.cin the folder src

© 2012 actifsource GmbH, Switzerland - all rights reserved.

28



Simple Arduino project

29

#include <Arduino.h> // include the arduino header file
int ledPin = 13; // LED connected to digital pin 13
int main(void)
{
init(); // initialize the arduino hardware
pinMode(ledPin, OUTPUT); // initialize the digital pin as an output:
while(true) // loop forever
{
digitalWrite(ledPin, HIGH); // set the LED on
delay(1000); // wait for a second
digitalWrite(ledPin, LOW); // set the LED off
delay(1000); // wait for a second
}
return 0;
}
& Write a very simple Arduino program in the file main. c as shown above

© e

If you enabled Build on resource save (Auto build) in SimpleProject/Properties/C/C++Build/Behaviour before,

the code should now be built

You can also build manually by pressing Project/Build All (Ctrl+B ) or the build button in the Eclipse toolbar |8/
Your code is probably not linking if you named your file main. cpp instead if main.c

© 2012 actifsource GmbH, Switzerland - all rights reserved.




Simple Arduino project

30

= C/C++ - Eclipse

e S |

File Edit Source Refactor [ﬂavigate] Search Project Run AVR Window Help

Cr Y ARl

sesrupels Ble-e-e-ey avor srorwrar  HEIGY

3 : 1 = o ]
B v ! EditorTools v F1 v Bl v s v v actifsource

»

[25 Project E 32 =0

[n Arduino.h |(|7_c‘| mainc &

e

‘o

Writing | | 100% 3.37s
avrdude: 2097@ bytes of flash written

avrdude: verifying flash memory against SimpleProject.hex:

avrdude: load data flash data from input file SimpleProject.hex:

avrdude: input file SimpleProject.hex auto detected as Intel Hex

avrdude: input file SimpleProject.hex contains 20970 bytes

avrdude: reading on-chip flash data:

< I

=8
e~ #include <Arduino.h> -
| = SimpleProject . o ) E
% Binaries int ledPin = 13; // LED connected to digital pin 13
! Includes // The setup() method runs once, when the sketch starts
& Release void setup() {
= src [/ initialize the dirsital nin as an outnut: T
= arduino d 2
[€ main.c [ Problems f@l Tasks ME Properties} $ AVR Device Exploreﬂ # AVR Supported MCUSW =8
AVRDude EREI =R e
-

% Download your code to the Arduino
o Select your project SimpleProject in the Project Explorer

AR

o Press the AVR download button in the Eclipse toolbar %

© 2012 actifsource GmbH, Switzerland - all rights reserved.
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% Mount your LED between Pin 13 and GND

o Don't forget the 330Q resistor for a 1.7V LED with 10mA - (5V-1.7V)/0.01A = 330Q
® The program starts automatically after the download has been completed
o The LED should switch on and off once per second



Part 4.

CIP Arduino project

e Modeling a reactive state machine using the CIP method

e Generating C code for the state machine

e Connecting the generated state machine code to the Arduino I/O
e Downloading and testing to the Arduino board

© 2012 actifsource GmbH, Switzerland - all rights reserved.



CIP Arduino pr

ject

5 Project Explorer.

4 [% SimpleProjec

B %.F. Binaries

» @l Includes

i = Release

4 (= srC
& (= arduino|
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& Switch to the Actifsource Perspective HAE &
& Select your project SimpleProject in the Project Explorer
& Select Configure/Add Actifsource Nature
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CIP Arduino project
[ = Properties for SimpleProject é@ﬂ

|type filter text | actifsource S
Resource S
actifsource i Resource Paths | (2 Target Folders | .= Project Dependencies | = Built-in Dependencies|
=]

AVR = fasrc | I 2 Add Resource Path_]
Builders

| c/c++ Build [ Edit.. |

| C/C++ General ‘ N ‘
Coverage
Project Facets [¥] generate javamodel

Project References
Run/Debug Settings
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Task Tags
Validation
WikiText
Apply |
@ oK || cancel |

& Open SimpleProject/Properties/actifsource/Resource Paths
% Add the Resource Path asrc
& Press Apply
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« Properties for SimpleProject é‘ﬂn

| type filter text | actifsource v v ow

Resource

actifsource | 2 Resource Paths | 2 Target Folders | .= Project Dependemies‘ = Built-in Dependencies L

AVR CORE | =AddBuilin.. |
Builders DIAGRAM
| c/C++ Build P | st |
| C/C++ General DATATYPE | Remaove ‘
Coverage
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Praject References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

|i Apply i

@ oK || cancel |

Open SimpleProject/Properties/actifsource/Built-in Dependencies
Add Builtin CIP

Add Builtin DATATYPE

Important: Press Apply

& & & E

© 2012 actifsource GmbH, Switzerland - all rights reserved.



CIP Arduino project

-

= Properties for SimpleProject

| type filter text
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actifsource
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Builders

C/C++ Build
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actifsource
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2 fsre
ch.actifsource.cip.meta.generator.tpl_c.buildconfig.CIP_C

[i ® Add Target Folder... l

Add BuildConfig...

|
[ Add Package...
|
|

|
|
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|
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_ Edit...
Run/Debug Settings
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Tas_k Ta_gs [¥]ignore whitespaces
Validation [V] execute saveactions
WikiText
_ Appy |
@ E OK i [ Cancel ]

Press OK

& & & &

Open SimpleProject/Properties/actifsource/Target Folders
Add the existing folder src as target folder
Add the BuildConfig CIP_C to the target src
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CIP Arduino project

% CipAnimation - ch.actifsource.cip.meta.animation

&% CipSystem - ch.actifsource.cip.meta.core.meta.system |

T

# DiagramType - ch.actifsource.ui.diagram.diagramtype
"% DomainDiagram - ch.actifsource.ui.diagram
ShapeAction - ch.actifsource.ui.diagram.figure.action

ConnectionDecorator - ch.actifsource.ui.diagram.classes.connection
ConnectionRouter - ch.actifsource.ui.diagram.classes.connection
DiagramConfiguration - ch.actifsource.ui.diagram.classes
EditPolicylmpl - ch.actifsource.ui.diagram.classes.edit
EditPolicyProvider - ch.actifsource.ui.diagram.classes.edit

LineStyle - ch.actifsource.ui.diagram.classes.connection
MetaConnection - ch.actifsource.ui.diagram.classes.connection

LiteralEditorAspect - ch.actifsource.ui.builder

DefaultStyleClass - ch.actifsource.template.syntaxstyle.generic
LanguageSyntaxStyle - ch.actifsource.template.syntaxstyle.generic
StyledElement - ch.actifsource template.syntaxstyle.generic

BuildConfig - ch.actifsource.generator

Cardinality - ch.actifsource.core

Class - ch.actifsource.core

Color - ch.actifsource.core

Enum - ch.actifsource.core

FunctionSpace - ch.actifsource.core.selector.type
Literal - ch.actifsource.core

MetaModel - ch.actifsource.coreselector.type

FePERPREPE® @ fofof o of of of of 0P 0P 0 P

& Select the Resource Folder asrc in the Project Explorer
& Select CipSystem from the New Resource Tool in the Eclipse toolbar
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CIP Arduino project

= New Resource Wizard

T —

Actifsource Resource

Creates a new actifsource resource of some type in the specified location.

Resource Path: /SimpleProject/asrc

Browse...

Mamespace:  lampsystem | |Browse...
OwnRelation: | [Browse... ‘
Type: ch.actifsource.cip.meta.core.meta.system.CipSystem Browse...
MName: LampSystem

Modifiers: [ ] Abstract [_] Final

SuperClass: | ch.actifsource.core.NamedResource

| ‘ Browse...‘

@ | Finish

Cancel

& Enter lampsystem as Namespace
% Enter LampSystem as Name
% Press Finish
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& Create a LampSystem as shown in the Actifsource Tutorial CIP Statemachine — Lamp
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typeOf ch.actifsource.cip.meta.core.meta.system.unit.Implementation
name LampSystemImplementation
B unit typeOf ch.actifsource.cip.meta.core.meta.system.unit.ImplementationUnit
: name LampSystemUnit
* cipMachine typeOf ch.actifsource.cip.meta.core.meta.system.CipMachine
] cluster lampsystem.LampSystem.LampCluster
localBufferSize 1

optionalChannels

* cipShell typeOf ch.actifsource.cip.meta.core.meta.system.CipShell
: inputChannels lampsystem.LampSystem.Button
outputChannels lampsystemn.LampSystem.Lamp

o  LampSystem CodsOpions

implementationAttribute

new ch.actifsource.cip.meta.generator.tpl_c.cip_codeoptions C_CodeOptions

codeDirectory
includeText .
initChain
L includeText
% Create a new Implementation named LampSystemImplementation in your LampSystem
& Create a new ImplementationUnit named LampSystemUnit in your LampSystemIimplementation
& Create a new CipMachine in your LampSystemUnit
& Reference the Cluster LampCluster in your CipMachine
& Create a new CipShell in your LampSystemUnit
& Reference the input channel Button
& Reference the output channel Lamp
¢

Create a new C_CodeOption named LampSystem CodeOption using Content Assist (Ctrl+Space)
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CIP Arduino project

typeOf ch.actifsource.cip.meta.generator.tpl_c.cip_codeoptions.C_CodeOptions
name LampSystem_CodeOptions
§ cip_Shell typeOf CIP_Shell
uselnterface useMessagelnterface
= | usePostfix typeOf UnitPostFix
allTypesInShell false
enable_PENDING_Information true
calllnputErrorFunction false
generateTypes true
’if cip_Error : CIP_Error
’|f trace : Trace
+L\ advanced : Advanced
& Configure the newly created LampSystem CodeOption
U Set uselnterface to useMessagelnterface
& Set usePostFix to InitPostFix
L Set enable PENDING Information to true
& The code for your CIP system is now generated in the target folder src
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#include "arduino.h"
#include "sLampSystemUnit.h"

int buttonPin = 2; // button connected to digital pin 2
int lampPin = 13; // lamp connected to digital pin 13

void AI_LampSystemUnit_C2_Dark() {digitalWrite(lampPin, LOW);}
void AI_LampSystemUnit_C2_Bright() {digitalWrite(lampPin, HIGH);}

void iMSG_LampSystemUnit ()

{
OUT_LampSystemUnit.C2_Dark

OUT_LampSystemUnit.C2_Bright

AI_LampSystemUnit_C2_Dark;
AI_LampSystemUnit_C2_Bright;

}

int main()

{
if (!fINIT LampSystemUnit()) {return 1;} // init cip
init(); // init arduino
pinMode(buttonPin, INPUT); // init button pin
pinMode(lampPin, OUTPUT); // init lamp pin
int oldbuttonState = 9;
while (1)
{

int newButtonState = digitalRead(buttonPin); // read button pin
TRG_LampSystemUnit.TICK_(); // ticking time
if (oldbuttonState!=newButtonState && newButtonState==1) {IN_LampSystemUnit.C1l_Press();}
if (oldbuttonState!=newButtonState && newButtonState==0) {IN_LampSystemUnit.C1l_Release();}
oldbuttonState=newButtonState;
while (TRG_LampSystemUnit.PENDING_.ANY_) {TRG_LampSystemUnit.STEP_();}
delay(3);

}

return 0;

% Rewrite yourmain.c as shown above
® Your code is probably not linking if you named your file main. cpp instead if main.c




CIP Arduino project 43

File Edit Source Refactor Navigate Search AVR Project Run Window Help
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int newButtonState = digitalRead(buttonPin); // read button pin

- =k Actifsource TRG_LampSystemUnit.TICK_(); // ticking time

i & bin if (oldbuttonState!=newButtonState && newButtonState==1) {IN_LampSy
1 4 Binaries if (oldbuttonState!=newButtonState &% newButtonState==0) {IN_LampS)
b @ Includes oldbuttonState:newButtorJState; )

» = JRE System Library [avaSE-16] while (TRG_LampSystemUnit.PENDING .ANY ) {TRG_LampSystemUnit.STEP i

delay(3);
I = Release }

4 iz src return 0;
I 5= arduing

K | I | 3
i [€ Button.c = _ :
» [g eLampSystemUnit.c . problems | 7 Tasks | & Console &t . O Properties  AVR Device Expl | # AVR Supported |
i [8 elampSystemUnith e = Euil| ot B ~ [
i 48 Lamp.c
v [8 mainc Writing | | 100% 3.60s

. mLampSystemUn!t.c avrdude: 22452 bytes of flash written

v [ mLampSystemUnith avrdude: verifying flash memory against SimpleProject.hex:

b [g slampSystemUnit.c avrdude: load data flash data from input file SimpleProject.hex:
¢ [H sLampSystemUnith avrdude: input file SimpleProject.hex auto detected as Intel Hex
i g tLampSystemUnit.c avrdude: input file SimpleProject.hex contains 22452 bytes

b [ tlampSystemUnith avrdude: reading on-chip flash data:

o= src:gen T - |

o® i= SimpleProject

% Download your code to the Arduino

o Select your project SimpleProject in the Project Explorer

e
o Press the AVR download button in the Eclipse toolbar ‘L
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® We built a lamp with a delayed off switch
o Pin 2 on GND means Button is released
o Pin 2 on 5V means Button is pressed

& Start while Button is released
% Press Button = Light should switch on
L Release Button = Light should switch off with delay
o Tune with the delay function of your timer and the delay() call in the main.c
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