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Objects?
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Objects? Yes, but with a computer inside!



Internet of Things:  everything can be connected
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The Internet of Things (IoT) is
a system of interrelated

computing devices, mechanical
and digital machines, simple objects, 

animals or people

that are provided with
unique identifiers and the 

ability to transfer data over 
a network

without requiring human-to-
human or human-to-computer 

interaction.



Internet of Things: everything can be connected
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Internet of Things is a  set of 
technologies

that

Allow making any object
(also no digital objects)

to be a device connected to 
the Internet.

Every object 
may become 
a “thing”

connected to a
communication network.



Exponential Growth
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Computing systems evolution: from centralized systems to 
distributed systems

Centralized computers 
(Mainframes)

Distributed 
Systems
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Computing systems evolution: from centralized systems to 
distributed systems (and beyond)

Pervasive 
Systems

Distribuited
Systems
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Computing systems evolution: from centralized systems to 
distributed systems (and beyond)

Networks of Things

Pervasive 
Systems
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From centralized computing to distributed computing

• The first computers had been built to perform computation
only locally.

• Communication between computers came long after.

• Today computers are mostly distributed and perform
distributed processing.

• Computer networks are now the platforms of all the most
important IT applications (in the future they will be even
more).
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Internet is based on IP

• The Internet Protocol (IP) is the main building block of 
the Internet.

• Each computer to connect to the Internet must have assigned
an IP address.

• Logical names (www.unical.it) are aliases of numerical IP 
addresses (160.94.6.24).

• Smart objects having an IP address can be connected.

• One or more IP address(es) for each smart object.



Internet of Things - IoT
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Internet of Things  - IoT

Each object becomes “smart” so it connects to us and to other objects
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Internet of Things - IoT
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Pervasive & Ubiquitous Computing

“Ubiquitous Computing is about interconnected hardware
and software that are so ubiquitous and so spread in the
environment that no one notices their presence”
Mark Weiser, The Computer for the 21st century, 1991.
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Pervasive & Ubiquitous Computing

• Main dimensions of Pervasive Computing:

• mobility of users, devices (PDA, smartphones, etc.), and
software (es., mobile agents);

• Devices embedded in the environment.
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Pervasive & Ubiquitous Computing

The terms Ubiquitous computing, Pervasive
computing and Ambient computing and now IoT are

often used interchangeably to mean distributed computing

devices such as
• personal, portable and wearable devices,
• sensors in the environment, and
• software and hardware infrastructure to support applications on these

devices.
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Pervasive Computing and  Materials

• Semiconductors

• Optical fibers

• New batteries

• Electronic paper

• Optoelectronics

• Flexible displays

• 3D printers
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Sensors

• Miniaturized sensors

• Microcameras

• Pattern recognition

• Speech recognition

• Mobile sensors

• Wereable sensors
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RFID: Smart tags

Flexible and smart  labels 
(with a chip inside)
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RFID: Smart tags

• RFID (Radio Frequency ID) i.e.
ID for Radio Frequency.

• An RFID system is made up of so-called "smart tags”.

• Very small devices containing identification data e
equipped with simple calculation skills, and by readers in
able to extract data and feed labels
on radio frequency.

• Great usability but privacy issues.
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Connectivity of Pervasive Systems

• Wireless Protocols

• Infrared

• Bluetooth

• NFC

• Wi-Fi

• ZigBee

• WiMax

• Mobile IP

4G



iBeacon

• Some devices that use the Bluetooth LE protocol are 
iBeacons, a technology proposed by Apple and made by 
several manufacturers to communicate with mobile devices 
that are close by.

• With iBeacons, proximity applications can be created in 
closed rooms.

• An iBeacon has a unique universal 
identifier that can be used for 

many classes of applications.
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iBeacon

• Communication takes place between an iBeacon device and 
a receiver (a smartphone app).
– The IBeacon connects when the receiver is close to it and sends its 

unique identifier;

– The receiver detects the iBeacon sensors and also performs its 
operations based on how close or far from them they are.

• The radio coverage is about 70 meters in radius and it is 
possible to manage different distance beams that can trigger 
different operations.
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iBeacon
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Near Field Communication 

• Near Field Communication (NFC) is a short-range contactless
communication technology that enables simple wireless
interconnections between electronic devices.

4G



Near Field Communication 
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Wireless Protocols : ZigBee

Home uses of ZigBee

• Based on the IEEE 802.15.4 
protocol a standard for wireless 
networking.

• Operates at 2.4GHz.

• Applications requiring not very 
frequent data exchanges in areas of 
about 100 m2.



Internet of bicycles
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Internet of animals
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Internet of museums
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IoT & Industry 4.0
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IoT & Agricolture 4.0
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Internet of Things and Internet of People

• Today:

The Internet connects all the computers on Earth.

• Tomorrow:
Each computing system (wherever it is inserted) and each
communication device can be connected regardless of where it is
located.

INTERNET OF THINGS 
&

INTERNET OF PEOPLE
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Internet of Things and Internet of People

The term Internet of People (IoP) includes all Internet-capable personal devices.
Many of these are worn, inserted into fabrics, contained in different types of
products.
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Internet of Things and Internet of People
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The term Internet of People (IoP) includes all Internet-capable personal
devices. Many of these are worn, inserted into fabrics, contained in different
types of products.



IoT & Big Data
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Big Opportunities

The production and business 

processes will be profoundly 

transformed.

You have to be ready

Internet of Things
has a big potential

social impact.
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… also Big Risks
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Conclusion (?)

• Digital technologies are changing our present and 

will change our future more deeply.

• Technologies and applications of the Internet of Things will 

profoundly transform our work and our lives.

• The application areas are many and the innovation 

opportunities based on IoT hardware/software solutions 

concern every scientific and technological discipline.
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Prediction is very difficult, 
especially about the future.

Niels Bohr

The best way to predict the future 
is to invent it.

Alan Kay

From Present to the Future
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