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• Corsi triennale e magistrale
– Big Data Architecture – Prof. Paolo Nesi (Big Data, Architecture, Cloud, IoT)

– Knowledge Engineering and Security- Prof. Pierfrancesco Bellini

– Sistemi Distribuiti – Prof. Paolo Nesi

– Sistemi Operativi – Prof. Pierfrancesco Bellini

– Fondamenti di Informatica per Ingegneria Gestionale – Michela Paolucci

– Fondamenti di Informatica per Infermieristica – Gianni Pantaleo

• Altri corsi:
– Master in Big Data-Mabida: architetture, Big Data, Knowledge engineering, Natural 

Language Processing, cloud, etc. (P. Nesi, G. Pantaleo, P. Bellini, D. Cenni, M. Paolucci)

– Master in Industria 4.0 (PISA): Big data Analytics (P. Nesi)

– Data Intelligence – Corso di Intelligence e Sicurezza Nazionale – Prof. Paolo Nesi

UNIFI, DINFO, DISIT lab, 2021

Corsi di docenti afferenti al Disit
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MobiMart: mobility in the mediterraneous
Herit-Data: Tourism and Mng. 

Snap4City: IOT/IOE smart city www.snap4city.org

Trafair: CEF project with several Cities

REPLICATE H2020, SCC1, EC flagship
http://replicate-project.eu/

Feedback: retail and GDO Big Data analytics

Sii-Mobility SCN MIUR: http://www.sii-mobility.org

5G with 3G-Wind, Open Fiber, Estra

ENELX, ISPRA JRC, SODA, WEEE Life, etc…

Mosaic: Mobility and transport model

Km4City: http://www.km4city.org

Coll@bora Social Innovation, MIUR:
http://www.disit.org/5479

RESOLUTE H2020, EC:
http://www.resolute-eu.org

TRACE-IT, RAISSS, TESYSRAIL, …

Mobile Emergency:
http://www.disit.org/5404

UNIFI, DINFO, DISIT lab, 2021

Trace-IT

RAISSS 
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• Big Data

• Cloud Computing

• Cybersecurity

• IOT/IOE

• System Integration

• Simulation

• +

• Data Analytics

• P. Nesi è referente per UNIFI in 
RegioneToscana per Cloud e Big Data

UNIFI, DINFO, DISIT lab, 2021 8

Industria 4.0 vs DISIT Lab
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• Technologies: 

– Big Data and Analytics: data management, user analysis, user engagement, 
prediction, predictive maintenance, early detection, anomaly detection, data 
intelligence, What-IF analysis, …

– Data Mining: artificial intelligence, machine learning, natural language processing, 
semantic computing, semantic reasoner, expert systems, statistic analysis, ..

– IOT/IOE: internet of things/everything, brokers, microservices, ..

– Cloud: smart cloud, cloud simulation, optimization, containers, ..

– Mobile Computing: mobile application, user behavior analysis, ..

– NLP and Sentiment Analysis: response vigilance, interaction, answering, Personal 
Assistant, NLP, SA, ..

• See projects on: http://www.disit.org/5501
UNIFI, DINFO, DISIT lab, 2021 9
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• Open Data: 

– Data gate, federation of Open 
Data Portals

– IOT App, ETL proc(PULL)

• IOT Networks:

– IOT Application processes, data 
driven or PULL

– IOT Brokers (Push) → IOT 
Shadow

• Web Pages:

– Web scraping, crawling 
processes

• Satellite data

• Social media: Twitter, Facebook,..

– Twitter Vigilance, IOT App 

• Mobile Apps

– Smart City API

• Files upload: CSV, Excel, etc.

– IOT Applications, ETL

• REST API, WS, FTP, LD, LOD, etc.

– IOT Applications, ETL

• Data base accesses

– GIS: WFS, WMS

– ETL, IOT Application UNIFI, DINFO, DISIT lab, 2021 10

My Files

IOT App
ETL

IOT Broker

IOT Device

IOT Broker

Web Scraping

DataGate

API, External Services

Rest Call …….MS

GIS data, Maps, …

Sensors/
Actuators IOT Edge

IOT Device

External Data Stores

Any kind of data and flows

LD, LOD
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https://www.snap4city.org/dashboardSmartC
ity/view/index.php?iddasboard=MzA1NA==
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Smart City Control Room 
Florence Metropolitan City

• Multiple Domain Data 
• mobility and transport, accidents, public transport, 

parking, traffic flow, Traffic Reconstruction, …
• civil protection, gov data, covid-19, social & social 

media, people flow, tourism, energy, …

• Multiple dash/tool Levels & Decision Makers

• Historical and Real Time data
• Billions of Data
• Predictions, what-if analysis

• Services Exploited on:
• Multiple Levels, Mobile Apps, API

• Since 2017

UNIFI, DINFO, DISIT lab, 2021 13



Main Dashboard of the Control Room in Florence
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Mobility and Transport
Traffic Flow Analysis
• Multiple Domain Data 

• Traffic Flow sensors, city structure, 
weather

• Decision Makers Multiple Locations

• Historical and Real Time data
• Dashboards, What-IF analysis
• Traffic Flow Predictions, 
• Reconstructions, routing
• Mobile App, people flows

• Services Exploited on:
• Dashboards, Mobile App

• Since 2017, 2019

UNIFI, DINFO, DISIT lab, 2021
16
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Sii-Mobility Project

UNIFI, DINFO, DISIT lab, 2021 18

Sii-Mobility
http://www.Sii-Mobility.org
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY1MQ==

COVID-19 time

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY1MQ==


http://www.disit.org

User 
Story

UNIFI, DINFO, DISIT lab, 2021 20
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Alert Registration
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Bus Stop Analysis: identification of criticalities
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• Smart Decision Support System 
based on System Thinking plus

• Actions to city reaction, 
resilience, smartness, ...

• Enforcing Mathematical model 
for propagation of decision 
confidence..

• Collaborative work, …
• Processes connected to city data: 

DB, RDF Store, Twitter, etc.
• Production of alerts/alarms
• Data analytics process
• Twitter Processes
• reuse, copy past, …

UNIFI, DINFO, DISIT lab, 2021 24

http://smartds.km4city.org

Smart Decision Support , system thinking

http://smartds.km4city.org/


Snap4Altair Decision Support
supervision and control, Industry 4.0
• Multiple Domain Data 

• Distributed Control System: energy, flows, storage, 
chemical data, settings, ..

• Cost of energy
• Orders
• Production Parameters
• Maintenance data

• Multiple Levels & Decision Makers
• Historical and Real Time data

• Billions of Data
• Optimized planning on chemical model
• Business Intelligence on Maintenance data

• Services Exploited on:
• Multiple Levels, 

Mobile Apps, API

• Since 2020
UNIFI, DINFO, DISIT lab, 2021 25
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Altair 
Chemical (I)



Green Inpact project
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Green Impact 
Capacity (GIC)
Altair Control room



Green Impact Capacity (GIC)
• Improve productivity of 

chemical plant

• Keep GREEN the 
environmental impact

• Exploiting innovative 
technologies

• Diversify the production

• Monitoring 
environmental conditions

UNIFI, DINFO, DISIT lab, 2021 28
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Optimized
Production 

Planner

Possible
Plan

Production 
Plant

Management
Energy Service

AS400

Orders

Real Time Production Synoptic

Production vs Planning

Possible Plans

Plant
Management

Data Storage Decision Support

Plant
Status

Transportation

Data 
Ingestion

Production 
Parameters
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People Control on Pub Services
DIGIPOLIS Antwerp
• Multiple Domain Data 

• PAX Counters: museum, pub services, COVID-19

• Multiple Levels & Decision Makers

• Historical and Real Time data
• 20 fixed PaxCounters

• 2 Mobile PaxCounters

• Business Intelligence Dashboards

• Services Exploited on:
• Dashboards, Mobile Apps, API

• Fully Controlled Devices by Digipolis

• Since 2019

UNIFI, DINFO, DISIT lab, 2021 31



Antwerp
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Smart City / Smart Parking + Environment
Reverberi, Lonato del Garda

UNIFI, DINFO, DISIT lab, 2021 33

• Multiple Domain Data 
• Smart Parking, Environment, Wi-Fi

• Multiple Decision Makers
• City Officer, operators

• Historical and Real Time data
• Dashboards

• Services Exploited on:
• Dashboards, API

• Since 2019



Smart Light Control of Capelon

• Energy Domain
• Smart Light

• FiWare Orion Broker

• Dashboards
• Map coverage on Sweden

• Monitoring and real  time control

• Historical and Real Time data

• Services Exploited on:
• Multiple Levels, API

• Since 2020

UNIFI, DINFO, DISIT lab, 2021 34
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Dashboards and Apps

IOT Apps

Data Analytics, 
Artificial Intelligence

Big Data

GIS

IOT Broker
IOT BrokerIOT Broker

LD, LOD

WorkFlow

Web Scraping

API, External Services

KPI, POI, MyKPI, …BIM

KB

Concept
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Data Analytics
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Predicting at EXPO2015

Early Warning Water Bomb

Early Warning Hot in Tuscany

Predicting City Users on Areas

Predicting Pollution

Traffic Flow Reconstruction/prediction

Peopl Flow prediction

What-IF Analysis



From R studio data analytics to MicroService

R Studio algorithms 
are automatically 
transformed into 
MicroServices for 
your 
IOT Applications

37



Twitter Vigilance

UNIFI, DINFO, DISIT lab, 2021

Early Warning
Predictive models

Hot flows

Attendance at long lasting events: EXPO2015

Attendance at recurrent events: TV, footbal

38
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Smart-city Ontology km4city

UNIFI, DINFO, DISIT lab, 2021 39

https://www.snap4city.org/19

Knowledge Base
Semantic Reasoners

https://www.snap4city.org/19
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Snap4city Data Ingestion Flow Diagram
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IOT Orion Broker
IOT App

Knowledge Base
Semantic Reasoners

Indexing and Aggregating
NIFI, Elastic Search

IOT DirectoryIOT Broker Registration

IOT Orion Broker
Real Time

IOT Device Model Reg.

subscription note

Static or quasi Static
Data: POI, etc. IOT App

(1c) static

IOT Device

push

pull

IOT Device

Real Time data in Pull
Any gateway, server

push

pull

push

IOT Device Registration

sporadic

sporadic

Automatic

periodic

IOT App Adapter
Information, File
IOT Apps
Snap4City Tools
IOT Device/GatewayIOT Brokers IOT Apppush AdapterIOT Brokers

IOT Devices

IOT App
Dynamic NGSI

NGSI

NGSI
NGSI
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Controlling Energy Power

IOT Edge: 
Node-RED 

+ 
Snap4City

Alexa: Voice Commands

Measuring any kind of sensors values

Contextual (smart city/home) data, Data Analytics
Historical Data, Remote Control, Mobile App

Local Control

Measuring
Energy Consumption

UNIFI, DINFO, DISIT lab, 2021 41

DCS

Any kind of notification channel

Administrative Servers

https://www.snap4city.org/369

https://www.snap4city.org/369
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Snap4Home
Sonoff: Controlling Energy Power

IOT Edge:

Raspberry
pi: Node-

RED + 
Snap4City

Philips Hue: Controlling Lights

Hue Hub

Hue: Motion Control / Alarm

Alexa: Voice Control 

TP Link: Controlling / Measuring Energy Plugs

Measuring Temperature and Humidity

Garage Door

Controlling Motors

Window 
Roller Shutters

Controlling
Irrigators

Alarm sound 
and light

Environmental Contextual data from the city
Historical Data, Remote Control, Mobile App

Local Control

Measuring
Energy Consumption

UNIFI, DINFO, DISIT lab, 2021 42https://www.snap4city.org/620

https://www.snap4city.org/620
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IOT Devices                 IOT Edge Devices

Snap4City (C), November 2020 43

LoraWAN + 
Arduino + 
I2C, NGSI

IOT Edge 
NodeRED:
Raspberry Pi, 
NGSI, WiFi, 
RJ45,..

Sensors/
Actuators

Arduino, 
Wi-Fi, NGSI

Snap4All 
IOT Button 
ESP, NGSI, 
Wi-FI, BT

IOT Edge 
NodeRED:
Android, LINUX, 
Windows, …

Snap4All PAX 
Counter
LoraWAN
WIFI, NGSI, 
GPS

LoraWan
Gateway:
IOT Edge, NGSI, 
WIFI, RJ45, GPS

Any Sensor / Actuator
Open to other protocols
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Standards and Interoperability

UNIFI, DINFO, DISIT lab, 2021 44

Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, 
UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX II, SOAP, WSDL, Twitter, 
FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE, SOLR, SPARQL, EMAIL, FTP, FTPS, 
WebSocket, WebSocket Secure, ModBUS, OPC, GML, RS485, RS232, WFS, WMS, ODBC, 
JDBC, Elastic Search, Phoenix, XML, JSON, CSV, db, GeoJSON, Enfuser FMI, Android, 
Raspberry Pi, Local File System, ESP32, Libelium, IBIMET/IBE, OBD2, SVG, XLS, XLSX, TXT, 
HTML, CSS, KNX, Enocean, Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, 
TALQ, Copernicus, Protocol Buffer, IFC, XPDL, etc.

https://www.snap4city.org/65

https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65
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Integrated Node-RED IOT App development

UNIFI, DINFO, DISIT lab, 2021 45

Integrated Node-RED development

Event Driven, real time data ingestion
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Two Snap4City Libraries
Nov. 2020 collection

https://flows.nodered.org/search?term=snap4city
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IOT App, Data 
event firing,
event detection
and firing
Critical event
management

OpenMaint: BPM Workflow 
management, team assignement, 
material control, …

Business Intelligence 
Maintenance

Consumptions/productions

Events/actions

Dashboards and actions
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Control Room
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Main running instances
• Sii-Mobility →mobility and transport, sustainability
• REPLICATE → ICT, smart City Control room, Energy, IOT
• RESOLUTE → Resilience, ICT, Big Data
• GHOST → Strategies, smart city
• TRAFAIR → Environment & transport
• MOSAIC →mobility and transport
• WEEE Life → Smart waste, environment
• Smart Garda Lake → Castelnuovo del Garda, SMARTEA
• 5G → Industry 4.0 vs SmartCity
• Green Impact → Industry 4.0, Chemical Plant
• SmartBed (Laid) → smart health
• Green Field Peas (Soda) → Industry 4.0, Chemical plant
• MobiMart and PISA Agreement → data aggregation, mobility and 

transport, Living Lab
• Lonato del Garda → smart parking, environment
• Herit Data → tourism, culture and management
• ISPRA JRC → site management and services
• Capelon (Sweden) → smart light solutions

UNIFI, DINFO, DISIT lab, 2021 49
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