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ABSTRACT

Arduinoisafamousboard, whichincorporates serial communication interfaces,including universal se-
rialbus (USB)and anintegrated developmentenvironment (IDE) based on Processing,a programming
language that supports Cand C++. It consists of a microcontroller with several other components that
provide easyinterconnections with otherdevices. Arduino andits components have been studied dur-
ing the class of Computer Architecture for the degree in Computer Science at the University of Cagliari
in 2016. Atthe end of the class, seven groups of students have been selected and chosen to carry outa
device prototypeontopof Arduinoand showtheirmethodology,thesensorstheyembeddedontop,how
datacould be extracted, collected, stored in database for further processing and analytics. The develop-
menthas been performedfollowing the open source best practices;documentation and codes of these
projects have been made online for free downloading and sharingin order to further contribute to the
advancement and widespread usage of the Arduino platform.
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Leveraging the Arduino Platform to Develop Information Technology Devices

INTRODUCTION

Arduinoisafamous board, whichincorporates serial communication interfaces,including universal se-
rialbus (USB),and anintegrated developmentenvironment (IDE) based on Processing, a programming
language that supports Cand C++. It consists of a microcontroller with several other components that
provide easy interconnections with other devices.

Anincreasingnumber of developers utilizes Arduinofor projects related to information technology
anditscommunityis growing and expandingin differentdomains,areasand countries creating several
opportunitiesbothinresearchandwithinthe marketsector.ltisnotsurprising thatseveral start-upshave
initiated their business basing their services on Arduino. If the reader browses Kickstarter', the world’s
largest funding platform for creative projects, he would notice that there have been a number of suc-
cessful projectsrevolving aroundthe Arduino platform.Moreover, there arealso many devices thatare
Arduino’scompatiblethatrepresentinformationtechnology products where companiesandindividuals
can exploit for their business.

Alotofinformationistoday exchanged within the domain of home automation. Home automation
iswhat makes houses getting smart giving the users the possibility to monitor it using aninterface on
theircomputer, tabletor smartphone, oreven panels mounted around the house. Moreindetail, home
automationinvolvesthe controland automation of lighting, heating, ventilation, air conditioning, ap-
pliances and security. With a simple push of a button or a voice command itis possible to control items
around the house, setting up a lamp to turn on or off according to certain events, switching on or off
particularappliances depending on specificactions, etc.Itiseven possible to check the operating status
and power consumption of any appliances through the web when they are connected to the Internet.
As there are very few world-wide accepted industry standards and the fact that the smart home space
is heavily fragmented, today, thanks to the availability of tools such as Arduino, it is possible to easily
design, buildand use smartappliancesself made.Sometimes, itiseven possible todisassembleacertain
devicetoseehowitis made orgettingits core and build around a desired sub-device that can provide
functions not presentwithinthe original hardware. One example that we provide in this chapterisrep-
resented by ajoypad usedforvideo gamesthathasbeentakenapartto see howitwasdesignedandan
Arduinoboard hasbeenembeddedto provideamechanismthatcountsallthetimesabuttonis pressed
oracertain position of the controller has been pushed. Infact, the signals and data that the sensorson
top of Arduino collect can be easily stored in a database for further processing and analytics.

Arduino and its components have been studied during the class of Computer Architecture for the
degreein Computer Science at the University of Cagliariin 2016. At the end of the class, seven groups
of students have chosento carry outaninformation system prototype ontop of Arduino and show their
methodology and possible obstacles they encountered.Within their projects, studentshad tointegrate
Arduinowith sensors of different kind, extract datafrom sensorsand perform some operationsonthem,
such asanalytics orstoretheminadatabaseforfurther processing.Information science and technology
includes several software technologies but with the widespread of the Internet of Things, itis possible to
collectdata of several kind from the every object equipped with sensors. One of the goals was tolet the
youngresearchersunderstandthevastamountofdatathatis possibletogatherusingsensorsembedded
in the Arduino board.

Thefirsttwo projects presented in this chapterintegrate Arduino with temperature sensors,a LCD
and abutton that gives the option to switchamong the differentinformation the system reads fromits
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