


DISCLAIMER

do NOT try to make the things you’ll see in the
show without help from an adult, ask a
professor, a senior fellow or your granddad

do NOT use this for medical applications, do
not lick batteries, do not put your wet fingers
into power-plugs, not swallow parts, wires are
not candy...
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from HCI to Interaction Design




but ... what is that Arduino thing?



Arduino:
1) in nature Arduino appears as a blue printed circuit
board. We call it I/O board, which may show up as
machine-mounted artifact, or as DIY kit. It will run
standalone, but also as an alternative peripheral to
computers.

2) in the world of software, Arduino shows up as an
IDE that allows the easy programming of the 1I/O
board

3) it is an educational method including DIY
examples for people to try out through tinkering and
on-line collaboration



File Edit Sketch Tools Help

MADE i
IN ITALY : T TR A B1ink
¥ t N Vv
DIGITAL (PWM~) ¥ & Turns on an LED on for one second, then off for one second, repeatedly.

The circuit:
* LED connected from digital pin 13 to ground.

* Note: On most Arduino boards, there is already an LED on the board

connected to pin 13, so you don't need any extra components for this example.

Created 1 June 2005
By David Cuartielles

http://arduino.cc/en/Tutorial/Blink
based on an orginal by H. Barragan for the Wiring 1i/o board
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WWW_.ARDUINO.CC

int ledPin = 13; // LED connected to digital pin 13

T eI ——— e 1
POWER ANALOG IN
© oM IN // The setup() method runs once, when the sketch starts -

Y dacadc T | ¢ ;

ARDUINO | ot

Swited | Leaming | Reference | Hardware | FAQ Blog» | Forum » | Playaround »

Arduino is an open-source electronics prototyping
platform based on flexible, easy-to-use hardware
and software. It's intended for artists, designers,
hobbyists, and anyone interested in creating

inieractve L)DIEC(S ar envirgnments

Arduino can sense the environment by receiving input
from a variety of sensors and can affect its surroundings
by controlling lights, motors, and other actuators. The
microcontroller on the board is programmed using the
Arduino programming language (based on Wiring) and
the Arduino development environment (based on
Processing). Arduino projects can be stand-alone or they

can communicate with software on running on a Ardu ino 'S L andscape

camputer (e.g. Flash, Processing. MaxMSP).
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B1ink

Turns on an LED on for one second, then off for one second, repeatedly.

The circuit:
* LED connected from digital pin 13 to ground.

* Note: On most Arduino boards, there is already an LED on the board
connected to pin 13, so you don't need any extra components for this example.

Created 1 June 2005
By David Cuartielles

http://arduino.cc/en/Tutorial/Blink
based on an orginal by H. Barragan for the Wiring i/o0 board
3'~:/

int ledPin = 13; // LED connected to digital pin 13

// The setup() method runs once, when the sketch starts

<
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Arduino Tutorials

Here yoo vill find = growing numbsar of examples and tuterials for sccomplizning =pecific tasks
or interfacing to other hardware and softyars yath Arduino. For instructions on getting the board
=nd environment up and running. =ee the Arduino guide.

Examples
Digital Output

+ Blinking LED
Blinking an LED without using the delzy()

 Dimming 3 LED= with Pulse-WIidth
Modulstion [(PWM)

o Knight Rider examale

¢+ Shooting star

Digital Input

*
ehzscam‘g" Izbz)
¢ Read = Pushbutton
+ Using = pushbutton 2= = switch
+ Rezd = Tilt Senszor

Analog Input

Rezd = Potentiometer

+ Interfzcing = Joystick

» Controlling 2n LED circle with = joystick
Read = Piezo Senzor

s Resd zn Acceleromster

+ Read an Ultrssonic Range Finder
(ultrasound s=nsor)

+ Reszding the gorox gt401 linesr touch
ssnsor

Interfacing with Other Software

+ [ntroduction to Serizl Communication (from
ITP shyzcomp I2bs)

CUIDE

TUTUORIALS

HARDWARE

SOFTWARE

FORUM

Arduino = Flash
Arduing — Processing
Arduino — FD
Arduing — MaxMSP
Arduine = VWV
Arduing = Director

E

L S N )

Arduine = C

[PLayGrROUND

XHISITION

HACKING

Tech Notes (from the forums or playground)

*

L2357 motor driver

Hex inverter

Anslog multiplexar

Power supplies

The components on the Arduing board
Arduing build procass

AVRISE mkIl on the Mac

ton-volztile memory (EEPRCM)
Bluetooth

Zigbes

Arduine =nd the Asuro robot
Using Arduino from the commazand line

L R S T D IR N R S

Arduino
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Basics Libraries
SIMNE DOGOTaME INa QEMOTsT StE SISk ATSUlnG COnUTancs, Exampies from the Iibrariss that ar= Included In s Arauinge
These ars Inchudad with the Arduira snyanmsnt; (o oEh sSIwaTE.

them, ciick the Opeo hutton on the toadbar and logk In the
examples folde,

Digital 1/0 e EEPROM Clear: cizar tha bytss in the EEPROM.
. muumfsammnmmasnmsm
Biink: turr 3 LED on 2nd off. the computer.
g!_\!wuwp_g_!gy blinkomg 20 LED without wsing the « EEPROM Write: stores yaiues from an ans'og npot to
WEFRDM

LiquidCrystal Library

o Helb world - dispiays “heflo workd!™ sad the seconds
Tone: play a melody with 2 Mem spesker Sirees Tesat
pitch follower: piay 3 pizh oy 3 pleso speakat » Biink - contro| of the Dlock-style tarsor
deponding on an analog mput ¢ Cursoer - confrod of the Urderscors-styld curssr
Simple Keyboard A three-kay musical kayboard wming Display - quickly biank the Sspizy wincut losing what's
force sensors and 2 piem speaker anit
Toned Pizy tonss on multipls speakers sagoentizlly using TextDirection - control whikn way t=a fiows from e

the tone( ) command. orsyr
Scroll - o] t=at keft and rigit

Analog 1/0 Serial Input - scoepts sertal Input, displays t
Autoscroll - shift t=xt ¢
servo Ubrary
e Knob: contral the shaft of 3 servo motor by turmimg =

mmwmdmmmm poIEnDOm=ter
o Swesp: swesps the shaft ol 3 s2rvo motor back and

Controf Structures. forth

EEPROM Library

» Anzlog Input: uss 2 prtentiomster to control the

Fa@g wz.smsmbgmmn(mnpm)mfaaean
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Arduino:

Home Help Login Register

Arduino Forum

Forum Name Last Post

- News

| Read about the |atest happenings to Arduino S0 Yestnodey 2 18:57.32

In: Re: Mac OS X 10,8 Snow Le
By: AhrBes
Moderator; MassiTs Sanz)

! Frequently-Asked Questions o0 Today ot 124505
For issues that don't fit in any other board. | et

By: Groave

- Workshops

- 3 ; «“Q Today at 02
| Discussion about organising workshops around the world " v

In: Re: UK Maker F 2010
By: TonyD

-J Exhibition

g , . “Q) Today at 07:10:47
What you've made with Arduino. oy >

In: Re: 1 am porting Argumo...
By: GorifaCoder

- Bar Sport

- . N ) <) Today at 05:52:33
General relax area. Write in any language you feel about stuff that doesn't necessarily have to do with slectronics. x oy &

In: Re: Turning on LED from
By: Grumpy_Miks

w

@  Hardware

- Troubleshooting
Help getting the Arduino board up and running.

s bonglmat

- Interfacing

: 23 - - . ~0) Today at 12:35:09
Using Arduino with electronic components, ICs, other microcontrellers, stc ¥

In: Re: RGB LED with VB 2008,
By: ArduinoM

Moderator; folower

- Bugs & Suggestions

. 3 D Today st 09:16:33
Help us improve the Arduine hardware g

in:

forum 20100219.jpg 3 arduino_team.jpg E3 arduinoc-icon-d....png © | E3 arduino_pro ori....jpg




We have 20035 registered members.
The newest member |s Blue87.
Ywmﬂmmdmuamm

Hil Y2BE Administrator 1 Globa
'159;91.120 73], stratosfear
Jo m
29, 1&9), Photo-Worx (208.95.212.212),
), (173.162.38.105), chn.stoadwl.
’15), econjack (65.10.247. 254), .
rengeor (62.80,252.115), MrZ
ederico Vanzati (79.44, 159 126), gport
| (89.169,96.60), n0Ob (80,47.220.161),
.50.58), chuggins143 (76 225,134.3),
Br (217.155.52.62), graymalkin
(93.32.160.64), Combatraffi

MARCH 2010

’9.50.10.20, 92.52.54.151, 78.25. 2253,
91.212.226.80 217, 111.0 10,

121,4,66.132, 152.18.152.190,
4 110 R3QF 7214 1QQ 117 138 2458 2



Wemmmmdm
The newest member is madaerodog,
You have 73 Personal Messages of which 15 are new.

Arduino Forum » Powered by YaBB 2.2.3!

¥aBB © 2000-2008. Al Rights Reserved.
o 5 5 e NOVEMBER 2010




In the series: think - build - try - burn - ...
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THE INVOLUNTARY
'DANCE MACHIN

An elecivic piece by Peter Hansén, Monica Richter,
Robert Nyberg & Ossian Sunesson.
All students at K3, Malm® hdgskola 2005.
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What has changed:
since we started March 2005, there are many things
that changed, but the most important is how it has
affected people, their environments and the way they
communicate



Laboratory:
place where people meet for creating as a community.
In order to create one you will need people, ideas, and
tools

Arduino is an example for a tool






Ways how people communicate:
non-conventional languages arise from the users’
understanding of the tools

Pictures, drawings, sketches... allow communication
at a different level



LED
STRIPES

POWER
SUPPLY

24v

POWER
SUPPLY

12v

M. Hannerstig, P. Salin — K3 — 2006 April



The idea of prototyping:
we can now express interactivity through interaction,
and not stop at the discursive level
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B. Wahlstrom —\K3 — 2006 June




Open Hardware:
the open hardware licensing establishes the freedom
for anyone to copy the PCB design and firmware and
to create derivative works based on the others

take a look at: http://freedomdefined.org/OSHW

just remember the hardware paradox: it cannot be
completely free, but documentation can


http://freedomdefined.org/OSHW

WHAT?

back to the WEB issue




WEBSITE

Registered as open source project at Berlios, April 2005
Domain registered in October 2005

Hosted originally at Site5.com

Moved to Servint during 2008

Moved to Google Code Dec 2008 (but kept downloads)
Downloads moved out of the server in January 2010

Moved to GitHub September 2010 (but kept downloads at
Google Code)



STRUCTURE

REFERENCE

FORUM (over 31.000 registered users)
BLOG

PLAYGROUND

EMAIL lists:

e developers@arduino.cc
e team@arduino.cc
 Some languages (but not all!!)


mailto:developers@arduino.cc
mailto:team@arduino.cc

Arduino Web Stats
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9488 different pages-uri [ Exit
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Operating Systems (Top 10) - Full lUst/Versions = Unknown
Operating Systems Hits Parcent
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us - United States
de - Germany

it - Italy

uk - United Kingdom
ca - Canada

au - Australia

es - Spain

nl - Netherlands

fr - France
br - Brazil
Other

Where do you live?
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1000
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DOWNLOADS

 Nowadays hosted at Google Code and at
files.arduino.cc
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arduino-0012-win.zip
arduino-0012-mac.zip
arduino-0012-linux.tgz
arduino-0012-linux-amd64.tgz
arduino-0013-win.zip
arduino-0013-mac.zip
arduino-0013-linux2.tgz
arduino-0014-win.zip
arduino-0014-mac.zip
arduino-0015-mac.zip
arduino-0015-win.zip
arduino-0015-linux.tgz
arduino-0016-win.zip
arduino-0016-mac.zip
arduino-0016-linux.tgz
arduino-0017.dmg
arduino-0017.zip
arduino-0017.tgz
arduino-0018.dmg
arduino-0018.zip
arduino-0018.tgz

arduino-0018-64-2.tgz
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WHAT DO PEOPLE THINK?



How frequently do you use the Arduino website?

e Every time | use Arduino
N Freguently
B Rarely

Only to download
- the software

 Never



How do you most commonly access the website

Start at the home ,
follow the nav;gan?nge
- Start at the home page.
use the sesrch box
Google "Arduine” plus the
B hing I'm interestegl in
BN There's 3 website?



How familiar are you with the Reference section of the website

s | use it all the time
¥ | use itoccasionally

| know sbout it
== but seldom use it
\ I | didn't know it existed




Have you used the Arduino Reference which is hosted locally on your
computer (accessible through the Help menu of the Arduino software)?

N Yes
== No
I Didn't know it was there




How useful is Arduino Reference which is hosted locally on your
computer?

BN too hittle information
gnenty of information.
BN but could
use more examples
-'informative. helped me
“solve most problems

excellent. use
B 211 the time



Are you able to successfully access the arduino.cc website?

-Yes it responds

just fine

It's fine most of the
s time, but |'ve noticed
occasional down times

No. my home internet
connechm istoo slow

No, the website seems to
e bedawntmchofmeﬁme._
| can access i

Ne, my bandwidth is tec
= lmtedby mysdioolz\riodo‘wbllc
access provi




WHAT WE HAVE DONE SO FAR

« public workshops, not so much talking, but a lot of

hacking

 made the online services grow on demand

* be eager to change things if people asked:

« example with the license,

e eXamp
e exXamp
e eXamp

e wit
e wit
e wit

N 1
N1

N 1

he wiki,
ne playground,

ne hardware

« keep loyal to the project's spirit: accessible
technology



WHAT WE HAVE DONE SO FAR

join forces with other projects and pay back for the help

might be late, but try to make it perfect: Arduino is based on an
aging technology, we have somehow managed to extend its life by
entering a different type of user-base

create a strong brand in the most traditional sense: something
people can trust, that performs well the thing it does but still offers
the chance to experiment

pay for things if needed, even pay to get the chance to open
source things. This brings interesting developers to work with you
for a fraction of their real price, because they understand they
make it for the good of others



WHAT | WOULD CHANGE

nowadays the most important tool to start a
community IS a community server

You want to be able of integrating different
services together and add as you grow

Handle user profiles, and has an admin Ul that
allows adding new services and subscribing
users to it

In Arduino we are In the situation of having to
build our own after 5 years of mashing up
different things together



WHAT WE THINK

* dude, this is about making people like you
because you are the best, not because this Is a
free alternative
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Mi ft’s products
- goftware like the Linux
| take aim at these
i1 | josoft also faces growing
T GeesIe; which gives
il rival to CONSUMErs and
version at prices far be-
=7 _oaisoft typically receives.
«We love Microsoft’s heavy-handed-
ness,’ said Jim Zemlin, the executive di-
rector of the },inux Foundation, a non-
profit organization. “We want 100

cent of the people using Windows to
pay for it, because in those places where
youhave alotof pirated use of Windows,
we don’t have any cost advantage.”

———————————— e ——




Arduino

OPEN SOURCE HARDWARE - d.cuartielles@arduino.cc
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