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DISIT Lab
• Researchers: 20
• Current Active Projects: 10
• Project in the last 4 years: 19
• Research Budget: 1.2M€
• Foreseen Research Budget 

(next 2 years): 2.2M€
• Record: 

– 17 progetti Europei
– + regionali, nazionali, 

convezioni, etc..
– Active since 1994

http://www.disit.dinfo.unifi.it

http://www.disit.dinfo.unifi.it/
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Con chi lavoriamo

https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI PER LA PROGETTAZIONE E TECNOLOGIE PER IL SEGNALAMENTO FERROVIARIO.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 logo segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
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DISIT: Competences
• Technologies:

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

– 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, ..

• See projects on: http://www.disit.org/5501
Master MABIDA, overview DISIT lab, 2017
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Big Data analytics Aree Applicative 
DISIT Lab

• Smart manufacturing
• Personal assistants
• Autonomous engines, semantic reasoners
• Experts systems, decision support systems
• Smart Cloud, elastic computing
• Services and microservices integration
• Industrie farmaceutiche
• Mobilità e Trasporti
• Turismo e Cultura
• Smart City, Innovation Lab, Living Lab
• Servizi alla persona

Master MABIDA, overview DISIT lab, 2017
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Aree di Intervento DISIT

• Big data introduction: 
– NoSQL, graph database, ..

• Web crawling, XML, text analysis
– Natural Language Processing, Sentiment Analysis
– Case Study: OSIM, TV

• Semantic computing
– XML, RDF, PWL, logic, Reasoning and inferential 

• Social Media: 
– user profiling, recommendations
– Case Study: Twitter Vigilance, sentiment analysis

• Architecture:
– Parallel Architecture, cloud/container, Hadoop, GPU

• General case study: 
– smart city, IOT, smart mobility, smart parking, user 

behavior analysis
– smart Cloud 

Master MABIDA, overview DISIT lab, 2017
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5V of Big Data…or more?

• In 2010 it was estimated a production of 1.2 
zettabytes of data (1ZB = one trillion GB).

• In 2011, grew up in 1,8ZB.

• In 2013 came to 2,7ZB.

• The prediction for 2015 is about 4,8ZB.
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http://pennystocks.la/internet-in-real-time/
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http://www.webpagefx.com/internet-real-time/

http://www.retale.com/info/retail-in-real-time/

http://pennystocks.la/internet-in-real-time/
http://www.webpagefx.com/internet-real-time/
http://www.retale.com/info/retail-in-real-time/
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Application Fields
Increasing investments in Big Data can lead to interesting 
discoveries in science, medicine, benefits and gains in the 
ICT sector and in business contexts, new services and 
opportunities for digital citizens and web users.

• Healthcare and Medicine

• Data Analysis – Scientific Research

• Energy and Transportation

• Social Network – Internet Service – Web Data

• Educational

• Financial/Business

• Security

• Industry 4.0
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• The CAP theorem (Consistency - Availability -
Partition tolerance) is essential to understand the 
behavior of distributed SW systems, and how to 
design the architecture in order to meet stringent 
requirements, such as:

– High performance.

– Continued availability.

– Geographically distributed systems.

• Working on billions and trillions of                                
data every day, scalability became a                         
key concept.

Master MABIDA, overview DISIT lab, 2017

CAP theorem
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Privati Tempo reale  Pubblici Tempo reale (open data)

Pubblici statici (open data)Privati Statici
statistiche: incidenti, censimenti, votazioni

• Codice fiscale
• Foto non condivise
• Aspetti legali
• Cartella clinica
• ..

Master MABIDA, overview DISIT lab, 2017
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Big Data & Analytics
• IOT/IOE, Internet of Thing/Internet of 

Everything vs Industria 4.0
• Oggetti intelligenti, oggetti che (conoscono 

come si) producono/lavorano, collaudano, …
• Sensorizzazione di impianti per l’automazione 

e il maggior controllo
• Sistemi mobili, e soluzioni di distribuzione

integrati

• Algoritmi e soluzioni per 
– Ottimizzazione della produzione, anche 

decentrata
– Visual Analytics, Business Intelligence
– Manutenzione, prevenzione, controllo

• Tecnologie di base
• Architetture parallele
• Data Analytics
• IOT/IOE

Master MABIDA, overview DISIT lab, 2017

SAMOPROS
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Big Data & Analytics
– Solutions for

– Predicting models
– Early detection
– Anomaly detection

– Data Analytics
– Data mining, Clustering
– Semantic computing
– Machine learning
– Natural Language Processing, 

Sentiment Analysis

– Architetture parallele
– Hadoop, Spark, Kafka, map reduce 
– Hdfs, Hbase, Mongo, 

Virtuoso, RDF stores
– Distributed Scheduling
– GPU

Master MABIDA, overview DISIT lab, 2017

– IOT/IOE
– Protocols
– Devices
– Data aggregation
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Sii-Mobility
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Dashboard: Control Room

http://www.km4city.org

http://www.km4city.org/
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http://www.km4city.org/?controlRoom#realtimeData
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http://dashboard.km4city.org/dashboardSmartCity/view/index.php?iddasboard=MTIy
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Early warning, detection
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Smart City
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Km4City  in Tuscany AreaWhat is enabling and providing smart services
• Smart Parking, in Tuscany
• Smart First Aid in Tuscany
• Smart Fuel pricing in Tuscany
• Smart search for POI and public transport srv.
• Public Transportation in Tuscany
• Routing and multimodal in Tuscany
• Social Media Monitoring and acting
• Traffic events and Resilience in Florence
• Bike Sharing in Pisa and Siena
• Recharge stations for e-vehicles
• Entertainment Events in Florence
• Traffic Sensors in Tuscany
• Weather forecast/condition in Tuscany
• Pollution and Pollination in Tuscany
• People Monitoring Assessment in the City, in 

Florence via WiFi
• People Monitoring, in Tuscany via App

All Point of Interests, cultural activities, IOT, …
Over than 1.2 Million of complex events per day!

http://servicemap.km4city.org

http://servicemap.km4city.org/
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Smart City
• Smart City of Florence Metropolitan 

Area
• Km4City: http://www.km4city.org
• RESOLUTE H2020, EC:

– http://www.resolute-eu.org

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

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

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

• TRACE-IT, RAISSS, TESYSRAIL, ….
• Mobile Emergency:

– http://www.disit.org/5404

Master MABIDA, overview DISIT lab, 2017

Trace-IT

RAISSS 

http://www.km4city.org/
http://www.resolute-eu.org/
http://replicate-project.eu/
http://www.sii-mobility.org/
http://www.disit.org/5479
http://www.disit.org/5404
http://www.disit.org/5485
http://www.disit.org/5481
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Personal Assisstant
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Decisioni supportate dai dati
periodiche ed in tempo reale

• Condivisione e Integrazione Dati 
multidominio: semantica e bigdata 

• Dati Smart City Engine  Control Room

• analisi: monitoraggio, flussi e 
comportamenti, sondaggi, mining, 
correlazioni, cause – effetti, etc. 
– Per il miglioramento di servizi 

correnti

– Per reagire ad eventi, 
incremento della resilienza, 

– Per la creazione 
servizi innovativi

– …

Master MABIDA, overview DISIT lab, 2017
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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, …

Master MABIDA, overview DISIT lab, 2017
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1) General view with top 
explosive events on 
commenting tv Serials

2) This is what there in the ground when 
the top explosive events are hidden
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Modelli
predittivi
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Twitter Vigilance
• http://www.disit.org/tv

• Citizens as sensors  to
– Assess sentiment on 

services, events, … 
– Response of consumers 

wrt… 
– Early detection of critical 

conditions 
– Information channel
– Opinion leaders 
– Communities 
– Formation
– Predicting volume of 

visitors for tuning the 
services 

Master MABIDA, overview DISIT lab, 2017

http://www.disit.org/tv
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Toscana dove cosa, …..

• Tutta la Toscana

• Personalizzabile

• Profilata per tipo di 
utente

• Trasporto pubblico

• Traffico, percorsi, 
navigazione

• Parcheggi liberi

• Costi benzina

• Suggerimenti

• Assistenza

• Protezione civile

• Meteo

• Biglietti bus

• Punti di Interesse

• Contributi degli 
utenti

Master MABIDA, overview DISIT lab, 2017

http://www.km4city.org/app
http://www.km4city.org/app
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Tourists in Florence
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http://www.disit.org Hot WiFi in Florence

Master MABIDA, overview DISIT lab, 2017



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.itTraffic and People Flow Assessment
• Origin Destination Matrix

– Specific Sensors, vehicle 
Kits, mobile App, Wi-Fi 
Access Points, etc.  

• Assess people and traffic 
flows to
– improve services
– predict critical conditions 

on Crit. Infra.
– take real time decisions 

and sending messages in 
push to population

– Increase city resilience
– optimize traffic flow
– take decision of routing 
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http://www.disit.org/6694

http://www.disit.org/6694
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Km4CityMobile App: all stores

Master MABIDA, overview DISIT lab, 2017

http://www.km4city.org

web application

http://www.km4city.org/
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Transport systems
Mobility, parking

Smart Decision Support
Http://Smartds.disit.org

Twitter Vigilance
Http://www.disit.org/tv

Flow and Origin Destination Matrix
Http://www.disit.org/odsf

Service map browser
Http://servicemap.disit.org

Smart City Dashboard 
Http://www.disit.org/dash
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Shops, services, 
operators

User Profiling and 
Suggestions on Demand

Http://www.km4city.org

Km4City

Tools for Final Users

Tools for City Operators and Decision Makers

Km4City Tools for Developers

Collective User behavior Analyzer

http://smartds.disit.org/
http://www.disit.org/tv
http://www.disit.org/odsf
http://ervicemap.disit.org/
http://www.disit.org/db
http://www.disit.org/odsf
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Example of Ingestion process
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RDF KB life cycle methodology
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I Dati
• Collezionamento dati statici, quasi statici 

e real time, stream
– Dati open: geo localizzati, servizi, 

statistiche, censimenti, etc.
– Dati privati degli operatori: con licenze 

limitate per non permettere di fare 
profitto ad altri operatori sulla base dei 
loro dati

– Dati personali delle persone: profili, 
comportamenti tramite APP, IOT, sensori, 
web, etc. 

• Integrazione dati per renderli
semanticamente interoperabili, ed 
operare deduzioni (time, space… )
– I tradizionali collettori di open data danno 

visioni statistiche ma non sono adatti a 
produrre servizi integrati

– Integrazione con modelli semantici 
unificanti come Km4City

Master MABIDA, overview DISIT lab, 2017
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http://log.disit.org
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Linked Open Graph
http://log.disit.org

http://log.disit.org/
http://log.disit.org/
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Km4City Roadmap
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WEEE

2017-2020
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• Experimentations and validation in Tuscany

• Integration with present central station and subsystems

• DISIT lab, Università di Firenze, is the tech-scientific coordinator 

Sii-Mobility

Master MABIDA, overview DISIT lab, 2017

http://www.Sii-Mobility.org

ECM; Swarco Mizar; 
Inventi In20; Geoin; 
QuestIT; Softec; 
T.I.M.E.; LiberoLogico; 
MIDRA (autostrade, 
motorola); ATAF; 
Tiemme; CTT Nord; 
BUSITALIA; A.T.A.M.; 
Effective Knowledge; 
eWings; Argos
Engineering; Elfi; 
Calamai & Agresti; 
Project; Negentis

http://www.sii-mobility.org/
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Obiettivi Generali (sintesi)

• ridurre i costi sociali della mobilità
per le persone
– consentendo minori disagi, maggiore 

efficienza, 
– maggiore sensibilità verso le 

necessità del cittadino, 
– minori emissioni, migliori condizioni 

ambientali; 
– percorsi info-formativi in modo che il 

cittadino cambi le abitudini non 
virtuose; 

– ridurre i costi di trasporto ed i tempi 
di percorrenza per gli utenti, per i 
gestori e le amministrazioni, tramite 
soluzioni di ottimizzazione. 

Master MABIDA, overview DISIT lab, 2017

• semplificare l’uso dei sistemi di 
mobilità
– sensori innovativi per AVM e mezzi 

privati sul territorio
– Sistemi integrati di pagamento e di 

identificazione
– soluzioni di guida/percorso connesso 

(connect drive, smart drive o walk)
– Integrazione di dati provenienti da 

gestori e sorgenti di tipo diverso
– Gestione avanzata di mezzi
– misurazione di flussi
– realizzazione di sensori, attuatori

• Sperimentazione su comuni e province della Toscana

• Contribuire al miglioramento degli standard nazionali ed internazionali
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RealTime Values 3D

http://www.disit.org/servicemap3
d

Real time Showing:
- traffic flow
- People flow
- Free Parking slots
- Water level, rain, 

etc. 
- Sensors values….

http://www.disit.org/servicemap3d
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Traffic Flow 
data 
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Traffic Flow 
Reconstructio
n

http://www.disit.org/siimobilitytrafficflow2/

http://www.disit.org/siimobilitytrafficflow2/
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• Develop European Resilience Management 
Guidelines (ERMG) 

– Develop a conceptual framework for creating/ 
maintaining Urban Transport Systems 

• Enhance resilience through improved support of 
human decision making processes, particularly by 
training professionals and civil users on the ERMG 
and the RESOLUTE system 

• Operationalize and validate the ERMG by 
implementing the RESOLUTE Collaborative 
Resilience Assessment and Management Support 
Systems (CRAMSS) for Urban Transport Systems
addressing Road and Urban Rail Infrastructures 

– Pilots in Florence and Athens

• Adoption of the ERMG at EU and Associated 
Countries level

Master MABIDA, overview DISIT lab, 2017

http://www.resolute-eu.org

University of Florence: 
DISIT lab DINFO (Proj
coordinator), DISIA and DST

UNIFI IT

THALES THALES IT
ATTIKOMetro ATTIKO GR
Comune di Firenze CDF IT
Centre for Research and 
Technology Hellas

CERTH GR

Fraunhofer-Gesellschaft zur 
Förderung der angewandten 
Forschung e.V.

FHG DE

HUMANIST
HUMANIS
T

FR

SWARCO Mizar SWMIZ IT
Associação para o 
Desenvolvimento da 
Investigação no Instituto 
Superior de Gestão

ADI-ISG PT

Consorzio Milano Ricerche CMR IT

http://www.resolute-eu.org/
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Origin Destination Matrix 
Estimation

Wi-Fi 
based

Master MABIDA, overview DISIT lab, 2017
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Characterizing City 
Areas

Predicting City Areas Crowd 
level
characterizing Users’ 
Behaviors

Wi-Fi 
based

Master MABIDA, overview DISIT lab, 2017
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• demonstrate Smart City technologies in energy, 
transport and ICT in districts in:

– San Sebastian, Florence and Bristol, 

– follower cities of Essen, Nilufer and Lausanne

• Cities are the customer: considering local 
specificities 

• Solutions must be replicable, interoperable and 
scalable.

– Integrated Infrastructure: deployment of ICT 
architecture, from internet of things to 
applications

– Low energy districts

– Urban mobility: sustainable and smart urban 
services

1 (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN

2 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN

3 COMUNE DI FLORENCE FLORENCE ITALY

4 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

5 STADT ESSEN ESSEN GERMANY

6 NILUFER BELEDIYESI NILUFER TURKEY

7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

8 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

9 ENDESA ENERGÍA, S.A. ENDESA SPAIN

10 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

11 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

12 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA 

SPAIN

13 EUSKALTEL, S.A. EUSKALTEL SPAIN

14 COMPAÑÍA DEL TRANVÍA DE SAN SEBASTIÁN DBUS SPAIN

15 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY

16 ENEL DISTRIBUZIONE, SPA ENEL ITALY

17 MATHEMA, SRL MATHEMA ITALY

18 SPES CONSULTING SPES ITALY

19 TELECOM ITALIA, SPA TELECOM ITALY

20 UNIVERSITA DEGLI STUDI DI FLORENCE UNIFI ITALY: 

DINFO.DISIT, DIEF

21 THALES ITALIA, SPA THALES ITALY

22 ZABALA INNOVATION CONSULTING ZABALA SPAIN

23 TECHNOMAR TECHNOMAR GERMANY

24 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

25 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

26 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

27 ZEETTA NETWORKS ZEETTA UNITED KINGDOM

28 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM

29 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM

30 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM

31 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

32 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

33 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED 

KINGDOM

34 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED 

KINGDOM

35 ESADE BUSINESS SCHOOL ESADE SPAIN

36 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L. 

SISTELEC SPAIN
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REPLICATE a Firenze: Energia, ICT e Mobilità

Master MABIDA, overview DISIT lab, 2017
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MatchMaking: demand vs offers
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Knowledge analysis

http://OSIM.disit.org

Master MABIDA, overview DISIT lab, 2017
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Socializzazione Esternalizzazione

Interiorizzazione Aggregazione

tacita esplicita

tacita

esplicita

gruppi, forum, 
chat, meeting, 
workflow

aggregazione,  
associazioni, 
annotazioni, 
Natural Lang. 
Processing

studio, 
apprendimento,
newsletter, 
e-learning

pubblicazione, 
produczione, 
indicizzazione

A
DA

Mapping Nonaka & Takeuchi, 1995, model
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Semantic Flows: ECLAP

•User Profile

•Dynamic User Profile

•User behavior

•Use data

•Content 

•DC+IDs

•AXInfo: ver, prod., 

rights,..

•Descriptors

•Groups: users, content..

•Ontology/Taxonomy Domain

•Suggestions on the basis of:

• Static and dynamic user 

profile,  decriptors, domain

•Local User Profile

•Local Dynamic User Profile

•Local User behavior

•Local Use data

•Content 

•DC+IDs

•AXInfo: ver, prod, rights, 

....

•Descriptors

•Groups

•Taxonomy classification

•Local Suggestions on the 

basis of user profiles, local 

content, local collected data

contributions, 

actions on 

content, 

social actions,

preferences, 

queries, 

use data,..

Front End Portal

Content Organizer and Players Users

Grid Scheduler

Grid Node

Grid Node

Grid Node

AXCP backoffice

•Rule based system

•Automated formatting

•Inferential engine 

processing

•Adaptation

•enrichement

•Multilingual index and  

search

•Text Analysers

•Indexer

•Fuzzy search

•Suggestions

•Similarity distances

•Clustering

AXCP BackOffice

Content Organiser



Knowledge Management and Protection Systems (KMaPS): 2015-2016 71

La validazione

-0,4

0,1

3,2

1,6 1,3

0,3

-1

0

1

2

3

4

5

contenuti
fruiti

categorie
di

interesse

età lingua località gruppi

Incidenza sul voto

Voto ≥

3
70%

Voto < 
3

30%

Voto ≥ 
3

91%

Voto < 
3

9%

Tipologia Serendipity
✓ Competenze 

✓ Gruppi di appartenza

Tipologia Strategici
✓ Popolarità

Statistica della regressione

R multiplo 0, 9624

F - Value 131,7795

Significatività di F 2,3389E-33
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Cloud Supervisor & Monitor

• Monitoring real business 
configuration, SLA

• Uplayer wrt classical
monitoring tools

Master MABIDA, overview DISIT lab, 2017

http://www.cloudicaro.it

http://www.cloudicaro.it/
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Smart Cloud Engine
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P. Bellini, M. Di Claudio, P. Nesi, 
N. Rauch, "Tassonomy and 
Review of Big Data Solutions
Navigation", in "Big Data 
Computing", Ed. Rajendra
Akerkar, Western Norway
Research Institute, Norway, 
Chapman and Hall/CRC press, 
ISBN 978-1-46-657837-1, eBook: 
978-1-46-657838-8, july 2013, in 
press. 

http://www.tmrfindia.org/bigdat
a.html

Master MABIDA, overview DISIT lab, 2017

http://www.tmrfindia.org/bigdata.html
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Main & Recent Projects

http://www.disit.org/6588

http://www.disit.org/5530

http://www.disit.org/5479

http://www.cloudicaro.it

http://www.disit.org/foddhttp://www.sii-mobility.org

http://www.axmedis.org

http://www.eclap.eu

RAISSS 
Trace-IT

http://www.apretoscana.org

http://osim.disit.org

Master MABIDA, overview DISIT lab, 2017

http://www.disit.org/6588
http://www.disit.org/5530
http://www.disit.org/5479
http://www.cloudicaro.it/
http://www.disit.org/fodd
http://www.sii-mobility.org/
http://www.axmedis.org/
http://www.eclap.eu/
http://www.disit.org/5481
http://www.disit.org/5485
http://www.apretoscana.org/
http://osim.disit.org/

