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* 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€
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* 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
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* Smart manufacturing

* Personal assistants

 Autonomous engines, semantic reasoners
* Experts systems, decision support systems
* Smart Cloud, elastic computing

* Services and microservices integration

* |ndustrie farmaceutiche

* Mobilita e Trasporti

e Turismo e Cultura

* Smart City, Innovation Lab, Living Lab

e Servizi alla persona



UNIVERSITA — DISIT Lab, Distributed Data Intelligence and Technologies
(&

DEGLI STUDI v | N7 Distributed Systems and Internet Technologies
= y U Department of Information Engineering (DINFO)
http://www.disit.dinfo.unifi.it

DEGL ST
FIRENZE

Aree di Intervento DISIT = @ =

* Big data introduction:

— NoSQL, graph database, .. 20 AN -
e Web crawling, XML, text analysis ERINS e
: : . MASTER BIGDATA ANALYTICS
— Natural Language Processing, Sentiment Analysis  AND TECLUNOLOGIC S
— Case Study: OSIM, TV CORMANAGEMENT
. . GOVERNARE LA DECISIONE NELL'ONDA DEI DATI
* Semantic computing
— XML, RDF, PWL, logic, Reasoning and inferential
e Social Media:
— user profiling, recommendations
— Case Study: Twitter Vigilance, sentiment analysis
* Architecture:

— Parallel Architecture, cloud/container, Hadoop, GPU

* General case study:

— smart city, |0T, smart mobility, smart parking, user
behavior analysis

— smart Cloud

-
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It's estimated that

40 ZETTABYTES
| ABYT 2.5 QUINTILLION BYTES

of data will be created by BYTE
2020, an increase of 300

times from 2005

The
FOURV’s
of Big

Data

From traffic patterns and music downloads to web
history and medical records, data is recorded,
stored, and analyzed to enable the technology
and services that the world relies on every day.
But what exactly is big data, and how can these
massive amounts of data be used?

of data are created each day

6 BILLION
PEOPLE

have cell
phones

Most companies in the
U.S. have at least

100 TERABYTES

A

WORLD POPULATION: 7 BILLION of data stored As a leader in the sector, IBM data scientists
break big data into four dimensions: Volume,

Velocity, Variety and Veracity

Modern cars have close to

The New York Stock Exchange

captures - 100 SENSORS
11B UF TRADE ( that monitor ite_ms such as
INFORMATION ( \ fuel level and tire pressure

during each trading session

Depending on the industry and organization, big
data encompasses information from muitiple
internal and external sources such as transactions,
social media, enterprise content, sensors and
mobile devices. Companies can leverage data to
adapt their products and services to better meet
customer needs, optimize operations and
infrastructure, and find new sources of revenue.

g Velocity

ANALYSIS OF
STREAMING DATA

By 2015

4.4 MILLION IT JOBS

will be created globally to support big data,
with 1.9 million in the United States

By 2016, it is projected
there will be

18.9 BILLION
NETWORK
CONNECTIONS

- almost 2.5 connections i

per person on earth

Do~
e
e
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ae<
ae<
Do
o<
o<
e

As of 2011, the global size of
data in healthcare was
estimated to be W\

By 2014, it's anticipated
there will be

are watched on
. YouTube each month

Variety
DIFFERENT q
FORMS OF DATA

are shared on Facebook

every month

are sent per day by about 200
million monthly active users

Poor data quality costs the US
economy around

don't trust the information
they use to make decisions

Veracity

UNCERTAINTY
OF DATA

in one survey were unsure of
how much of their data was
inaccurate

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, IBM, MEPTEC, QAS
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5V \ Big Data...or more?

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

* |[n 2011, grew up in 1,8ZB.
* |n 2013 came to 2,7ZB.
* The prediction for 2015 is about 4,8ZB.

[FeL 0 |,000,000 bytes
CFcL)0 0 |,000,000,000 bytes
IC AN |,000,000,000,000 bytes
EC AN |,000,000,000,000,000 bytes
>N 1,000,000,000,000,000,000 bytes
FA-<-1 O |,000,000,000,000,000,000,000 bytes

(<=1 1,000,000,000,000,000,000,000,000 bytes
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Big Data High-level Architecture RCG 5

GLOBAL SERVICES™(

Data | Data Stream Big Data  |Big Data Search
Sources Analysis Cluster & Query

Transaction Apache Spark, Apache Hadoop Apache Drill, D3,
systems, sensors, Storm, and others and/or NoSQL and others

social media, third - Data Analytics Architdeture
arties, and others
P Data

Transformation

W Data Acquisitipn Architecture =————p

ELT to standardize
and transform data
in place

Data Management
Data Governance, Metadata, Data Quality, Master Data
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How Quickly Data is Generated
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Click here to watch as these internet giants accumulate wealth in real-time
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2016 INTERNETMINUTE?

150 MILLION

Emails Sent

YoulTy

2.78 MILLION

527,760

Photos
Shared

“60'

SECONDS o

2.4 MILLION

Search Queries

Goaogle
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2 0 1 7 This Is What Happens In An
Internet Minute

facebook.

Google

900,000
Logins
3.5 Million
Search
Queries

NETFLIX

70,017
Hours

Watched
@ $75171,522
Spent Online
GIFs Sent via
°Messenger

1.8 Million
Snaps
Created

15,000

120
New Accounts
Created

Linked [[})

50
Voice-First
Devices Shipped

amazon echo l @ Spotify

16 Million

Text
Messages

YoulTH

4.1 Million
Videos Viewed

ANOROID APF.ON
y\ Google play

@& App Store
342,000
Apps Downloaded

46,200 @)

Posts Uploaded Instagram

452,000

Tweets Sent y

990,000
Swipes

tinder

156 Million
Emails Sent
40,000
Hours v
Listened M Created By:
wW @LorilLewis
W @OfficiallyChadd
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plication 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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CAP theorem

 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. SaR e
— Continued availability. s re it

updates or deletes even with node failures

— Geographically distributed systems.

 Working on billions and trillions of
data every day, scalability became a S e s

Partition

key concept. Tolerance

the system continues to
ect:

Master MABIDA, overview DISIT lab, 2017
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Environment-
friendly design Regional EMS Smart Buildings
i buildings (Control center) linked through
Wind farm : Regional EMS
Battery storage . /

systems
Next-generation vehicle \
center(operation center) MegaSolar
N

o
NN
Intelligent Transportation O i Smart House
System (ITS) > T ~
- S\ T e
* ) Biomass fuels
Multi-energy X /\
station ~ WX

EV car
sharing
EVear
sharing =
I ——— Smart House
. Electric bus

Small / Medium-scale

Solar panel Smart Buildings

Offshore wind farm Multi-energy station
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Privati Statici Pubblici statici (open data)

statistiche: incidenti, censimenti, votazioni

siallaZTh
NIF

* Codice fiscale
* Foto non condivise
Q * Aspetti legali
& >
O e Cartella clinica

statistich® aCC\s\s‘\c\ne v
Strutture pub

Privati Tempo reale Pubblici Tempo reale (open data)
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* |OT/IOE, Internet of Thing/Internet of
Everything vs Industria 4.0

* QOggetti intelligenti, oggetti che (conoscono
come si) producono/lavorano, collaudano, ...

e Sensorizzazione di impianti per 'automazione
e il maggior controllo

e Sistemi mobili, e soluzioni di distribuzione
integrati
* Algoritmi e soluzioni per
— Ottimizzazione della produzione, anche =
decentrata o P,
— Visual Analytics, Business Intelligence
— Manutenzione, prevenzione, controllo | =
» Tecnologie di base
e Architetture parallele
e Data Analytics SAMOPROS
* |0T/IOE

08 G EERI B B Beelss @
| i Eemy 8 om B .
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— Solutions for Rty
= = —— Test SARIMA
— Predicting models o 5 s
— Early detection g N AA
. Y8 | AW\ ;
— Anomaly detection i e b AN S S M S S S—
. ago 01 ago 11 ago 25 set 08 set 22 ott 06 ott 20
— Data Analytics T Teeesormdsiomsepn T T
— Data mining, Clustering | Figues:s Bl v STR—r veE W
120000
— Semantic computing 100000 Sii-Mobility
M h. I o 80000
— Machine learning <0000 N S e Y e

— Natural Language Processing, | oo
Sentiment Analysis 00
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— Architetture parallele
— Hadoop, Spark, Kaftka, map reduce

— Hdfs, Hbase, Mongo, — |OT/IOE [

Virtuoso, RDF stores _ Protocols 4 -
— Distributed Scheduling _ DBevis =
\/ GPU l\/IasterI\/IABIDA,;/ervB\/aD.ItSﬂlg, g;egatln

REPLICATE




NIVERSITA
EGLI STUDI

DINFO

DIF'AFITIMENTO DI
INGEGNERIA
DELL INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

P~

J A

=

1

REPLICATE

LLINA°

-

Horizon 2020
European Union Funding
for Research & Innovation

© Reai tme position ATAF b

nssu,

o

© stat0 ines ATAF

@@@

refll

DT Dt uted vt an2 ket Technciogies

o T Recommendet - Heatmap and Trajectories Clusters (User Profile: Al) &

535 © smart Crty Engine 353 © Rilevi win
e mM  DanYJoms
(-\/ 587 4863
VT S
18.6%

+25) O Guery servicemap

5i102) © Query Kmdcity APY

37 Recommendsr - Intoractive People Flow Maps &
reara tcrecioyes

DISIT e onmes smerm s

PN =

Fri 17 Feb @ 16:30:31

ot ‘.Agi‘.,,..‘.g

¥

C

ollt

FirenzeWifi ...

Ute.. @

1948

Uteati FIWIFI

Eve...Q

2822

Eventi FIWIFI

222

AP FIWIFI

Uteati FIWIFI (weekiy) @)

Utenti FIWIFI (measile) @

Smart City

Sperimentale

. aV e L
Mg A, overview DISIT lab, 2017

o) Utenti FIWIFI Q)

me) Eventi FIWIFI Q)

w APFIWIFIQ

Data Overview 2

Energy (demo)



http://www.km4city.org/

Firenze Ambiente e Salute HD

Dati ambientali su Firenze

Sat 10 Jun @ 22:48:16

Previsioni Meteo su Firenze
Saturday Sunday. Mondey Tuesey  Wednesday
"« 4 2

eluess
20/ 32°C

Temperatura - Andamento giornaliero

dodess  chuess

it coudy cloodess
16/ 3T 16/ 33T [ i

€9 pM10 [pg/... )| ) PM10 andamento settimanale . 20
2 ) %

=) Livell di

Substances
/

Quarters

0IN~

[ 120

33

) Fast Recharge Status s | €) Fast Recharge Week trend

10

pg/m3 Temperatura - Andamento settimanale

PM2 andamento settimanale

€02 andamento settimanale

o

GENEAL WETRO

Temperatura - Andamento mensile

Ozone andamento settimanale

pg/m3

€) no2 Gram... 5

102

NO2 Gramsci - andamento settimanale

==

NULLO Basso wepro [RERE
RISCHIO IDRAULICO

RISCHIO TEMPORALI
RISCHIO IDROGEOLOGICO
RISCHIO NEVE
RISCHIO GHIACCIO
RISCHIO VENTO

RISCHIO MAREGGIATE

) EMM Actual Status 7 |€) EMM Week trend

Hg/m3

) Disponibili... 5 | €) Disponibili... i ||} Disponibili... & | ) Disponibil....

[ 3P

Temperatura - Andamento annuale

-

PS SAN
GIOVANNT
01010
TORREGALLI

PSAD
CAREGGI
PS SANTA

MARIA
KUOVA

TRIAGE Florence - Overview fm
Vellow code Green code Bluecode  White code

1

2

0

9 costasancionsn 2

'ROBOT FEVER - L SAMURAINELL'ERA DEL CHOGOKIN

9 i reoenco stesest

EMM position

IR s < soonsems

= Fiesole
o & »

Lastraa

EMS position

Signa e N ‘ ‘Accumulated Energy @ |€)

== o - . \

3803

Accumulated Energy Weekly Trend

71(€) Energy Consumption 7 |€)

N

Energy Consumption Weekly Trend

enze Mobilita e Trasporti HD

demo, dati non completi

Posizione Bus ATAF Flusso traffico in Firenze

s

Previsione giornaliera disponibilita parcheggi

ce[cfe]c[w[w]«]e
CICIICICICI I

Cam Firenze 1

Cam Firenze 2

Traffic Flow Reconstruction in Florence

tree oC

14:10:00
INCIDENTE IN EMPOLL, VIALE FRANCESCO...
o1 9

m 11:19:00
TRAFFICO BLOCCATO IN FIRENZE, ViA PIETRO...
A 08052017 0

MATERIALE OLEOSO SULLA STRADA IN FIRENZE...

- &s ll‘.‘l’é."57 o

€) Disponibilita Parcheggio SMN =
55.04%

free 8 Complementary

Previsione disponibilita parcheggio SMN (in %)



http://www.km4city.org/?controlRoom#realtimeData

First aids overview - Tuscany

Service status of main first aids Thu 25 May @ 11:00:34
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tRhd People Flow Assessient
http://www.disit.org/6694

* Origin Destination Matrix

— Specific Sensors, vehicle rours e
Kits, mobile App, Wi-Fi i
Access Points, etc. e

* Assess people and traffic | "
flows to e

— improve services e

— predict critical conditions |- ...
on Crlt. Infra. San Francisco Traffic Flow 8 - 10

— take real time decisions
and sending messages in
push to population

— Increase city resilience
— optimize traffic flow
— take decision of routing

017
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Transport systems

Mobil?ty, pe:/rking P . . . / Tools for City Operators and Decision Makers
V Km4City Smart City Engine Smart City Dashboard  Smart Decision Support
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Public Services
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| Dati

* Collezionamento dati statici, quasi statici
e real time, stream

— Dati open: geo localizzati, servizi,

km4c:ty ==

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,

Rl

web, etc.

il

[

* Integrazione dati per renderli
semanticamente interoperabili, ed
operare deduzioni (time, space...)

— | tradizionali collettori di open data danno

visioni statistiche ma non sono adatti a

produrre servizi integrati

— Integrazione con modelli semantici
umﬂcantl come Km4cCity

E t Master MABID’
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- Experimentations and validation in Tuscany
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Merci mkedm AVM trasporto _—

Sensori su %

trasporto Privato

Sensori <>
Parcheggi

Sensori, | %l 71
sistema monitoraggio

Infomobility

*
Varchi

Telematici, ZTL
mergenze,
polizia, 118 |

Monitoraggio
traffico, autostrade

Ordinanze: eventi,
lavori pubblici,




2 @ 00 Obiettivi Generali (sintesi)

* ridurre i costi sociali della mobilita
per le persone

—_—

=~
« sii-Mobility

consentendo minori disagi, maggiore
efficienza,

maggiore sensibilita verso le
necessita 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, peri
gestori e le amministrazioni, tramite
soluzioni di ottimizzazione.

« semplificare I'uso dei sistemi di
mobilita

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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fresolute

T

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

71 N
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