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General Info regarding BMCS students

• Course Web Page:
http://hit.unipd.it/towards-hyper-connected-world-opportunities-and-challenges

• Course requirements: None

• Examination modality: None

• Course material, enrollment and last minute notifications

Made available by the teacher on Moodle for BMCS classes



Aim

The exponential growth of connected devices, big data

and edge/cloud computing is creating an hyper-connected

world, fostering innovative use cases, opportunities and

challenges in our society and daily lives. The successful

advent of this hyper-connected scenario depends on the

capability to integrate technologies such as Internet of

Things, Mobile-to-Mobile communication, connected

vehicles/drones, cloud computing, edge computing, data

gathering/dissemination and social networks.

This course discusses various case studies in this field in

order to understand its (interdisciplinary) research

potentiality.



A Mobile World

in 2020



A brief History of Computing



The Smartphone as a Computing Platform



A Mobile World



Internet of Things (IoT)

A technology able to connect everyday things embedded 

with electronics, software and sensors to the Internet 

enabling them to collect [elaborate] and exchange data



From IoP to IoT



Core Stages of an IoT Architecture



Sharing and Reusing – “Free or Paid”



Smart Home Scenario – Interactions

in Sensing-as-a-Service Model

[Source: “Sensing as a Service Model for Smart Cities Supported by Internet of Things”, Charith Perera et. al., Transactions on Emerging Telecommunications

Technology, 2014]



Efficient Waste Management

Supported by the Sensing-as-a-Service

[Source: “Sensing as a Service Model for Smart Cities Supported by Internet of Things”, Charith Perera et. al., Transactions on Emerging Telecommunications

Technology, 2014]



IOT Application Scenario - Shopping

(2) When shopping in the market, the goods will

introduce themselves.

(1) When entering the doors, scanners will identify the

tags on her clothing.

(4) When paying for the goods, the microchip of the

credit card will communicate with checkout reader.

(3) When moving the goods, the reader will tell the

staff to put a new one.



Collaborative Research Supported

by Sensing-as-a-Service Model

The sensing-as-a-service model allows researchers to

share resources across borders and understand

phenomenon which are not available in their own

countries.



https://youtu.be/i5AuzQXBsG4

The Social IoT (Internet of Everything)

https://www.youtube.com/watch?v=i5AuzQXBsG4


Food for Thought



Food for Thought



An Overlay of Networks

802.15 PAN, ZigBee, BLE ...

+ e.g., 802.11 WLAN

+ e.g., 802.16 MAN (WiMax)

+ e.g., satellite, cellular



On-going research: Nano-Satellites

Figure: CubeSat taxonomy

Figure: In-space backhaul scenarios.

Thousands of  CubeSat launched so far



https://youtu.be/4G2d3ek7PTQ

Internet of Space Things (IoST)



Evolution from 1G to 5G

5G service & use cases – Nov 2017 – 5G America White Paper



5G Challenges &

Enablers



https://www.youtube.com/watch?v=GEx_d0SjvS0

Everything you need to know about 5G 

(accordingly to IEEE)



Cellular Data Traffic

Ericsson Mobility Report



Mobile Subscriptions by

Generation

Ericsson Mobility Report



5G Use Cases &

Requirements

5G service & use cases – Nov 2017 – 5G America White Paper



5G Use Cases

5G service & use cases – Nov 2017 – 5G America White Paper



https://www.youtube.com/watch?v=6Eho04iCMxw

Use Case: 5G car connectivity V2V, V2X



https://www.youtube.com/watch?v=L4nGXopLK8w

Use Case: Robot Surgery, Tactile Internet



https://www.youtube.com/watch?v=bMaDhf0LKAY

Use Case: The 4th Industrial Revolution 

(Industry 4.0)



https://www.youtube.com/watch?v=nNIRV8Xr19A

Use Case: Automation of Everything



Towards 6G: A Driver



Towards 6G: A Driver



Digital Inclusion: Killer 

App for 6G


