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Researchers: 18

Current Active Projects: 20

Project in the last 4 years: 45
Research Budget (last 2 years): 1.5M€

~oreseen Research Budget (next 2
years): 2.2M€

SpinOff: 2
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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

5G =2 Industry 4.0 vs SmartCity

Green Impact = Industry 4.0, Chemical Plant
SmartBed (laid =2 smart health

Green Field Peas (soda) = Industry 4.0, Chemical plant
PISA MobiMart and Agreement = data aggregation, Living Lab
Lonato del Garda = smart parking, environment

Herit Data = tourism, culture and management
MobiMart = mobility and transport

ISPRA JRC - site management and services
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ohttp://www.Sii-Mobility.org

- Experimentations and validation in Tuscany
- Integration with present central station and subsystems

- DISIT lab, Universita di Firenze, is the tech-scientific coordinator
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http://www.sii-mobility.org/

© 00

http://www.Sii-Mobility.org

* Reduce the social costs of mobility
— minor inconvenience,
— greater efficiency,

— greater sensitivity to the needs of the
citizen,

— lower emissions,
— better environmental conditions; -

— info-training programs to help city user in —
getting virtuous habits;

— reduce transportation costs and travel 4
times for users, for operators and
administrations,

— optimization solutions.

(/ SII-MObIIIty )

‘A.__/

simplify the use of mobility systems

innovative sensors for AVM and
private transport on the territory

integrated systems for payment and
identification

driving / offline routing solutions
connect the drive, smart drive or walk

Integration of data from operators
and different type sources

advanced management of resources
measurement of flows realization of
sensors, actuators

* Testing on municipalities and provinces of Tuscany

* Contribute to the improvement of national and international standards

DISIT lab, BigDataArc 2020-21
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- o &
O C" SNAp4CITY
. enablmg large-scale co-creation I0T/IOE applications for Helsinki, Antwerp:

— Open source, standardized, data-driven, service-oriented, user-centric platform, robust,
scalable, easy to use solution, co-creation of mixt data driven, stream and batch
processing

» extending the powerful semantic reasoner of Km4cCity https://www.km4city.org,
with I0T/IOE, GDPR, and city dashboards.

* validated in multiple devices (PC, Android, Raspberry, I0T Button,..), and domains:
mobility and transport, tourism,

health, welfare, social 10T and City data World I0T Applications Dashboards

* The innovation on semantic 'é@g’é:%@ =

reasoning, |IOT interoperability, 22 l@igsc®© © 7] =
microservices, automated
dashboard production, .. thus

Applications

* smart city solutions jn a &My oT DeV'Ceﬁ Aci
SNAD ttps://www.snap4city.org

DISIT lab, BigDataArc 2020-21
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Horizon 2020
== - European Union Funding
REPﬁCA‘l‘E i for Research & Innovation

REnaissance of PLaces
with Innovative Citizenship
And TEchnology

http://replicate-project.eu/

 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

e 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

DISIT lab,

ol (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
02 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
13 COMUNE DI FLORENCE FLORENCE ITALY

04 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

05 STADT ESSEN ESSEN GERMANY

06 NILUFER BELEDIYESI NILUFER TURKEY

o7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

08 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

09 ENDESA ENERGIA, S.A. ENDESA SPAIN

010 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

011 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

012 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
SPAIN

013 EUSKALTEL, S.A. EUSKALTEL SPAIN

014 COMPANIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
015 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY
016 ENEL DISTRIBUZIONE, SPA ENEL ITALY

017 MATHEMA, SRL MATHEMA ITALY

018 SPES CONSULTING SPES ITALY

019 TELECOM ITALIA, SPA TELECOM ITALY

020 UNIVERSITA DEGLI STUDI DI FLORENCE UNIFI ITALY:
DINFO.DISIT Lab and DIEF

021 THALES ITALIA, SPA THALES ITALY

022 ZABALA INNOVATION CONSULTING ZABALA SPAIN

023 TECHNOMAR TECHNOMAR GERMANY

024 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

025 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

026 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

027 ZEETTA NETWORKS ZEETTA UNITED KINGDOM

028 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
029 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
030 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
031 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

032 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

033 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
KINGDOM

034 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED
KINGDOM

035 ESADE BUSINESS SCHOOL ESADE SPAIN

036 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L.
SISTELEC SPAIN


http://replicate-project.eu/

* g K

AN Horizon 2020
PN European Union Funding
for Research & Innovation

http://www.resolute-eu.org

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

University of Florence:

DISIT lab DINFO (Proj UNIFI IT
coordinator), DISIA and DST

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

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIS'I]FR
SWARCO Mizar SWMIZ (T
Associacao para o

Desenvolvimento da Investigacdao|ADI-ISG  |PT
no Instituto Superior de Gestao

Consorzio Milano Ricerche CMR IT

DISIT lab, BigDataArc 2020-21
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T T http: / / trafair.e U/

ol

* Objective:

— to develop a service that combines traffic
data on air quality, weather conditions,
and traffic flows in order to allow citizens
and municipalities to estimate the level of
pollution resulting from varying traffic
flow conditions.

e Where:

— Zaragoza, Florence, Modena, Livorno,
Santiago de Compostela, and Pisa

de K g
*

* *

*
* 4k

DISIT lab, BigDataArc 2020-21

TRAFAIR

Universita degli studi di Modena e
Reggio Emilia (UNIMORE) -- Italy
Universita degli Studi di Firenze -
DISIT DINFO -- Italy

Universidade de Santiago de
Compostela (USC) - Spain

Comune di Modena (CMO) - ltaly
Regione Toscana (TR) - Italy
Concello de Santiago de Compostela
(CSC) - Spain

Fundacion Publica Gallega Centro
Tecnologico de Supercomputacion de
Galicia (Fundacion CESGA) - Spain
Universidad de Zaragoza (UNIZAR) -
Spain

Lepida S.p.A. (LP) - Italy

15
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DISIT :
MODbility 4.0 for SmArt (i) City

Tools for Mobility operators
* Demand Analysis

* Prediction on Parking

* Connected Drive

e Offer Analysis

e Simulation of Mobility

* Etc.

ATTRATTIVA DIGITALE  ACCESSIBILE PULITA  EFFICENTE INTEGRATA  FLESSIBILE

<p- , A

. "‘EK'UHS s 5\\‘%‘ "_a-; UNIVERSITA

Where: in Tuscany ALSTOM &3« @ (s
S

talia Ccut

lllllllllllllllll

Regione Toscana «'ga%%
S
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* maximize the collection of WEEE in Tuscany through a new
governance model based on the involvement of SMEs and
awareness raising activities towards citizens and its replication in

Andalucia.
- 8B 8

* Actions: OHCI

— Improve the regional governance foscana

— Support municipalities in capacity building of public officials and camara
improving services to citizens. %Q C Sevilla

— Develop a system of services and incentives for SMEs REGIONE

— Develop IT tools for companies and citizens: a software and | UNIVERSITA
guidelines for the simplification of administrative and bureaucratic DEGLI STUDI
activities and an App to easily locate collection sites. FIRENZE

— Develop an awareness raising information campaign to increase
public attention on the topic.

— Test the replicability and transferability of project results through ecocervebD
the implementation of actions in the Region of Andalucia.

http://www.regione.toscana.it/-/life-weee

DISIT lab, BigDataArc 2020-21
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Green Impact Capacity / iC)

* Improve productivity of
chemical plant

 Keep GREEN the

UNIVERSITA
DEGLI STUDI

FIRENZE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO

PARTIMENTO DI
INGE NERIA
DELL'INFORMAZIONE

environmental impact

* Exploiting innovative
technologies

e Diversify the production

* Monitoring
environmental conditions

"’& POR Regione Toscana «'@“‘%ﬁ
<’1Cre° e e DISIT lab, BigDataArc 2020-21
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Sustainable Heritage Management towards
Mass Tourism Impact thanks to a holistic use
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Sustainable and
responsible Tourism
Management

Key aspect: Carrying Capacity

consider European Tourism
Indicators ETIS

Respectful of the ICZM
recommendations

Cultural heritage

Special interest on
UNESCO World Heritage
Sites

Evaluation of

impact

Big &
Open data
At service of Planners,
visitors, local

stakeholders and
dwellers

. i Fondazione per Lo ricerca
I @ Uinnovazione

interreg
/Vlediterranean e
¢) HERIT-DATA

Sustainable Heritage Management
towards Mass Tourism Impact thanks to a
holistic use of Big and Open Data

interreg M
/Vlediterranean __gwe=
€) HERIT-DATA

e

\

AL

/ ‘\‘NL‘%\JWW
s

\ f= I -~ J
y

W e cooperation area . IPA cooperation area I EU reglons newly joined the MED area
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...2022
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Energy
Industry 4.0

=
= Strate ;
Ontology 1.1 H2020 REepLICATE ‘ (2018-20) o ¥ o (2018-21) synoptics
- Tuscany, o - Smart Energy & Vio i 2018 o ..M)
IF\{/Ioaqu?raph - Sustainable Mobility O - O 2021
- WEeig - Control Room Oriai inati ~S8ehl 7 TRAFAIR
) , - Origin-Destination .. sii-Mobility 1
. - Traffic Reconstruction O- User engagement - Traffi ili
- Parkin - i : raffic and Mobility
) Servicgs . Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution O CAPELON
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Km 4C|ty 1_ 5 : IMPACT C APACITY. (2017_19) 45% _ L}w MWWN -
Km4City 1.4 _Resilience GREEN IMPACT - I0T/IOE, 10T App - Industry 4.0 et
Decision Support POR FESR 2014-2020 - Living Lab E LERIT DATA
2015 - Smart First Aid - Industry 4.0 > WELET S a5t bee smart city .
- User Behaviour - Critical Plant - 10T Edge - Smart Tourism
Analysis, predictions - Monitorin - Smart City |OT - Smart Lonato - PCP Award - 6 Pilots
- Risk Ana|ys|s = GDPR . O - Data AnalytiCS
2017 o - Privacy & Security Reverberi Enetec - Extended platform
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DISIT Iab roadmap vs model and tools’ usage
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e Laboratorio DISIT /
e Tematiche del corso
e Struttura del corso
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DISIT

D STF!IBUTED SYSTEMS

TECHNOLOG[ES LaB
httne/ hananas Aici+ Ar~

Understanding
Patterns

Advanced

WHAT IS DATA SCIENCE

PREDICTIVE

-7
Simulations and SEMABNTIC
Optimization 7 _““‘ <4
Systems T \’_I,o .
Y /.'4 AR -

Identifying Factors

DIAGNOSTICS

and Causes

Understanding
Social Context
and Meaning

Forecasting and

' Probabilities
DESCRIPTIVE H )
Mulnvanate
Stanstics
‘=|| DATA QUALITY
= 01101001
Descriptive : )

= giiggggi Statistics Business Business
=< 01101110 Intelligence Acumen

Transactional
Y

PrograYmmer % J

s 2
v Business Analyst

Y _— 1

Statistian

Strategic

: Y
Business Analyst

BIG DATA
Text analytics
Network analytics

Geospatial analytics
Social media analytics
Sentiment analysis

\

Programmer

b 4
DATA SCIENTIST
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= || Understanding Optimization W AT : .
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SV of Big Data

Variety

V’s of
Big Data

Velocity ~ Variability
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http://www.disit.org

INFO

DIPARTIMENTO DI
INGEGMNERIA
DELLINFORMAZIOMNE

Big Data "Robots
, =N
Cloud Computing L 2. -

Cybersecurity o IEIE Simulation
IOT/IOE < -

System Integration Augmanted Systan
Simulation
+ »
Additive Internet of
Manufacturing Things

Data Analytics

P. Nesi e referente per UNIFIin ~  \ 515,/ \
RegioneToscana per Cloud e Big Data i

Computing
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DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

INGEGMNERIA
DELLINFORMAZIOMNE

F I RE N Z E DIPARTIMENTO DI

UNIVERSITA
DEGLI STUDI I DINFO

* Technologies:

— Big Data Architectures: architectures for managing big data, processing, ingesting
and exploiting them in real time
* Cloud: smart cloud, cloud simulation, optimization, containers, ..
e Storage, parallel architectures, data driven, etc.....
* |OT/IOE: internet of things/everything, brokers, microservices, ..
* Mobile Computing: mobile application, user behavior analysis, ..

— Big Data and Analytics: data management, user analysis, user engagement,
prediction, predictive maintenance, early detection, anomaly detection, data
intelligence, what-if analysis, simulation, ...

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

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

e Cpap nroiectc on® httn'//www dicit orc /8501 hitnc '/ /www cnanliciyv oroc


http://www.disit.org/5501
https://www.snap4city.org/

UNIVERSITA
DEGLI STUDI

FIRENZE

DIF'AF!T[MENTO Di
INGEGMNERIA
DELLINFORMAZIOMNE

DISTRIBUTEDSYSTEM

AND INT

TECHNOLOGIES LaB

http://www.disit.org DISI I App | I Catl OI l I Iel dS

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.
* Present Domains of DISIT Big Data Analytics and Scientific Research
— Smart City
— Mobility and transport
— Environment and health
— Industry 4.0, 10T
— Energy and Govern
— Financial/Business
— Security
* Former
— Social Network — Internet Service — Web Data
— Educational

DISIT lab, BigDataArc 2020-21
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- - - hitn://ww . disit.org

Decisioni supportdtédal dati

-

periodiche ed in tempo reale
* Condivisione e Integrazione Dati
multidominio: semantica e bigdata

* Dati 22Smart City Engine = Control Room

e analisi: monitoraggio, flussi e comportamenti,
sondaggi, mining, correlazioni, cause — effetti,
etc.

Firenze

21 Serviai duplic. O 70 Accessi ai servizi simgoli (web « mobile) O

Tue 10 Nov @ 12:53:21
ServiceMap, SmartDS

Wednesasy  Thumsasy  Fdey

=8-2RDO

— Per il miglioramento di servizi
correnti

:::::

— Per reagire ad eventi,
incremento della resilienza,

Jp " { VADEe .
g - Nascondi Menu !
— Per la creazione e same

servizi innovativi
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Pipeline
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non abbiamo il tempo di pulire i dati o regolarizzarli, il sistema deve lavorare
con quello che arriva, ed inoltre deve essere:

* in grado di operare H24/7, in HA?

* in grado di reggere il carico delle richieste? e scalabile?

* in grado di lavorare alla massima precisione in predizione?
* in grado di rispondere in tempo reale?

* resiliente: recupera stabilita a fronte di eventi inattesi?
 modulare, e flessibile, e replicabile, e open, e .....

* sicuro?

* In grado di rispettare la Privacy?

DISIT lab, BigDataArc 2020-21
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4

Ira di bas

Transatio HDFS, noSQL

ns sys,
Sensors
Social
media,
ws, etc.
ETL, NIFI

Elastic
search

User
interface,
Dashboard
Drill down
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Data
Driven

DINFO

DIPARTIMENTO DI
INGEGMNERIA
DELLINFORMAZIOMNE

Stream

DISIT

DISTRIBUTED SYSTEMS

- ' | - ' JI J-I - ,.' o -
mmEes L amb SJ:J Architecture

Batch

SOLR, Elastic Facet
HDFS, noSQL search cluster

User
interface,
Dashboard
Drill down
Spec dash
ETL, NIFI P

Knowledge base | | Optionally
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Transport systems . 00
Mobility, parking . . . . / Tools for City Operators and Decision Makers
— KmA4City Smart City Engine I Smart City Dashboard Smart Decision Support
[ s Http://www.disit.org/dash Http://Smartds.disit.org

Firenze.....

Public Services
Govern, events, ...

Service map browser Twitter Vigilance
Http://servicemap.disit.org Http://www.disit.org/tv
Sensors, 10T ez =¥ = fa® ga o = =
Cameras, ..

Environment,
Water, energy

User Profiling and Suggestions
Demand

a
<
>
L~
&)
e
L
©
£
(V]
>
—
&
<
£
Z

Shops, services,
operators

Static, Slow and Real Time data flows

Tools for Final Users
Mobile e Web Apps Http://www.km4city.org

Social Media
WiFi, network

DISCES -- Distributed and parallel architecture on Cloud

(o) o oL ie) ToeTor e



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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Privati Statici Pubblici statici (open data)

statistiche: incidenti, censimenti, votazioni
* Codice fiscale

TL
* Foto non condivise e ssiallaZ
N * Aspetti legali blic
S Str\,\t’tufe P
o e Cartella clinica

(\,’b((\é\’b Pa rc.h od 5 y
SR . Cggi e aj . S .
SPENNIEN Posizione o, " Terrep U581 Pubblic; Yy O,
PO ne tax; emot; (
ST\ N " Posiziong - * Parchegp:
° (JOQ :
Privati Tempo reale Pubblici Tempo reale (open data)
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* Formati diversi, valori sparsi e discontinui anche in stream

— Data healthiness, integrity, etc.

* Tecniche: Data Lake per la normalizzazione del dato
— - big data graveyards based on HDFS
* Formati e dati non riferibili in modo preciso alla stessa semantica

delle entita in gioco: temperatur*e®, coordinat*e*, misure dei
sensori in generale, ... 2 molto dipendenti dal contesto

— Modelli ontologici =2 ontologie =2 knowledge base = expert systems, per
ricerche in chiave semantica, Riconciliazione semantica, completamento,
contestualizzazione, ...

DISIT lab, BigDataArc 2020-21
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s 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.

the system continues

to operate as expected
even with node failures

Consistancy
— Continued availability. Sl il mom curracit) |

data regardless of
updates or deletes

— Geographically distributed systems.

* Working on billions and trillions of —

day, scalability became a e
Partition
key concept. SR T——
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Key-Value DB

Col- Family/Big Table DB
Document DB

XML DB

Object DB

Mu
ACI
Gra

tivalue DB
D NoSQL

oh DB

Types of NoSQL Database

5 Neo
3‘“’9 \ rl a k .‘ the graptl!deatabase

Cassandra

e redis

Hortonworks MAR R

TECHNOLOGIES

HD

e =h DataStax

amazZLon
HADAPRPT web services
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FIRENZE | &5 tuaon | NS e SRS =l —— el = o .
| Dati Smart-aty Ontology
* Collezionamento dati statici, quasi statici e real time, : ﬂn km4C’ty |

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

ol e i

| S—
]
]

II
l|
]
]
]
]
|
I
]

il

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

WJ'

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 unificanti come
Km4City

il 5

DISIT lab, BigC
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http://log.disit.org/

| Linked Open Graph
1 =] P

€« -> [D log.disit.org/service/?graph=df5b4f67f01b7d9607 147 5d62068e0fe

“Linked Open Graph

Your data

_SiiMobility (byDISIT) v

Type of relations

spargl endpoint: (optional)
[http:rr. .

| Select all | | Deselect all | | Invert | ) Hide all inverse

uris ||"Itt p:.-"."'...

|| Request |

: Search for keyword v

| Request |

+ [

- Linked Open Graph

http: f/fwww.disit . dinfo.unifi . it/SiiMobilicy/ MUOSE =

/AR RO00N
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Shien=:EE
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ends

has
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00N
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forming
hasAccess
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sameAs

starts
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)

P

hasExternalAcce...
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4E017 24T S5ES ..
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type
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Smam—m e meaicee
- Nascondi Menu a 2
Basilica di San

Loren
Fermate Firenze | Comuni in Toscana | Ricerca Testuale Mfﬁ

FIRENZE >
Seleziona un comune:
FIRENZE -

Seleziona una provincia: '

<,
9

Actual Selection
(COMUNE di FIRENZE

Wi e

g 5ok 5‘9%

o

- Nascondi Menu

Venerdi Sabato

poco nuvoloso velato
20°C/33°C 1 /

schiarite
2ner 1 aner

23° C/27C

hitn//carvvicarmanm kkmAcifv oro

Road Graph (Tuscany region)

%+ Info on: points, paths, areas, etc.
Services (20 cat, 512 cat.)

16 Pub. Transport Operators

i 21 280 Bus stops & 1081 bus lines

o

smart Cl

I

¥

—

http://www.km4city.org

H & &

N
&

RN

132,923 Roads

389,711 Road Elements
318,160 Road Nodes
1,508,207 Street Numbers

SFrmo

P e,

~ Dynamic/real-time in Tuscany Region

Real time bus lines: 144 updates X day X line

1081 Pub Lines: 1-2 updates per day, time and path
210 parking status: 76 updates X day X sensor

796 traffic Sensors: 288 updates X day X sensor

285 weather area: 2 updates X day X area

12 hospital Triage status: 96 updates X day X FA
1600 Fuel stations: 1 update X day X station

22 Environmental data: 20 updates X day X sensor
Florence events: about 60 new events X day

Wi-Fi: > 400.000 measures X day

App mobiles: > 50.000 measures X day

more than 40.000 distinct users X day

From 600.000 to 4.5 M Tweets X day

...... + many IOT are coming

‘ﬂg
Y,

0

{

3

-1

> ——
- Nascondi Menu

| Servizi Regolari | Servizi Trasversali i

search text into service

Categorie Servizi
,@ De/Select All
(¥ u Accommodation +

] E Advertising +

[ m AgricultureAndLivestock +
+ ﬁ CivilAndEdilEngineering +
4 g CulturalActivity +

‘\/ @ EducationAndResearch +

¥ &3 En +
i) +
L\f‘ D Environment +

‘\f u FinancialService +

‘J' u GovernmentOffice +

&4 E HealthCare +

] @ IndustryAndManufacturing +
i m MiningAndQuarrying +

il: E ShoppingAndService +

i ﬂ TourismServic
i B TransferServiceAndRenting +
] B UtilitiesAndSupply +

Fd Q Wholesale +

¥ m WineAndFood +

e BB

N. risultati: Nessun Limite ~

Raggio ricerca | 100 metri

Qo

Risultati della ricerca

b

piu di 4000 risultati, attivato clustering
[l services 16858
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SO ~ R SR,

What is enabling and providing smart services

s * Smart Parking, in Tuscany
@ * Smart First Aid in Tuscany

Smart search for POl and public transport srv.
Public Transportation in Tuscany

Routing in Tuscany, simple and multimodal
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

IOT/IOE sensors and actuators

Weather forecast/condition in Tuscany
Pollution and Pollination in Tuscany

People Monitoring, in Tuscany via App
* ..People Monitoring Assessment in the City, in

g Florence via Wi-Fi

|
All Point of Interests, cultural activities, 10T, ...
Over than 1.2 Million of complex events per day!

T
,g - Nascondi Menu

Servizi Regolari | Servizi Trasversali

search text into service

Categorie Servizi ‘1
Ff‘ De/Select All f
v u Accommodation + i
v E Advertising + |
& m AgricultureAndLivestock +

v ﬂ CivilAndEdilEngineering + ‘
' g CulturalActivity + |
\é(,:é v @ EducationAndResearch +

— -

- |
+

Environment +

FinancialService +
GovernmentOffice +
HealthCare +

IndustryAndManufacturing +

igd ShoppingAndService +

|
MiningAndQuarrying + '
TourismService + ’

< K[

€4aaaaaaada

TransferServiceAndRenting +
s m UtilitiesAndSupply +

4 Q Wholesale +

v m WineAndFood +
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' k...
= — T PP TERELEY =
o [T Bl ] o 5 o [0 1

— = =y Table output 3 error

Rows Count  Filtef rows Get path Get u% Date Update date Get data mmu
: _ I:I\\
~| i SN = @ R R T O~ F
== i 1] = | -
error 2 Table output 2 Get data from XML 2 Row denormaliser Merge Join

Dummy (do nothing) €IT_java Table output

e _javaz Table %tput 10 error 8 Table %ltput =
A AT c
"H‘]': | | NN 0 S R N % N N EN | 7N
HEASE I‘) . El Dl ! hﬁ = = E:R'ZI
Prediction Select i spcess  String operations Database lookup Replace in string  Add source WSC__DaIe Split Fields 3 Splitl Fields
@
N - EE - - ) @-— ~
e HEASE = =
Selectivalues Report Get error 4 Table gutput S @‘ s 'Z" F—
Get 4'_[{” b Table qutput 7 e P Split Fields 2
9 Table output 4 error 3
H ~
I:I-g: @ I:I"E: ==
errar 6 error 4

Table output 8 error 7

Batch Processing ontaho
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inject

catch

status

link

mgtt

hitp

websocket

tcp

udp

output

debug

link

mqtt

htip response

websocket

tcp

udp

function

function
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Monitor

$5Y S/broker/load/messages/received/1min

timestamp ©

L]
RESET CHART Reset Chart

http request

RESET e http request
l ° )
http request —

timestamp o

"

Node-RED

(o] /
\ ] @
http request

O EHOSTUNREACH

RESET TASKS

N\
I T~
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$5YS/brokerfload/messages/sent/1min —\
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\

L]
DotPrettyfier

Healthy

Total

L]
Unhealthy

Reset Chart

Flow 3

chart
#msg received/min
(o]
#msg sent/min

#data stored/min

Total MSG:

Tasks:

== Deploy

info debug | dashk
Flow
MName Monitor
1D "a2af95EbEf.2c2638"
Status Enabled

Information
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ni & @ e B B ¥ > = nifguy@apschecry ==

LOGOUT ===

&% 5/5 i = 397,139 (4.36 GB) ®2 ® o > 114 |2 A0 28 £ 17:48:06 UTC Q E
@ MNavigate 8
Receive Configuration Resources Batch Analytics
Q a 3l @oRoraMoAO RO cRob 13O AT RT
= B Oueued 0 (0 bytes) o Queued 216,822 (506,84 MB)
n 0 (0 bytes) = 0 . n 53,564 (229.62 MB) + 6
- | Read/Wite 0 bytes/ O bytes e Read/Write 0 bytes / 0 bytes
- out 0~ 0 {0 bytes) Smin Qut 0= 0(0kytes)
To Tweets > Streaming Analytics 30
Mame health, analytic, unmatched
&9 Operate [S] Queued 0 (0 by o@mor2EMOAO % 15 E
i T Deliver Source Data to Analytics Translate Language (=il o R L)
—o Process Group b Find interesting tweet n 0 (0bytes) + 4 5 mir
0o@ors5MOAORDO Inc intaresting tweeta Read/Write 0 bytes /0 bytes 5 min
de5fa29d-0156-1000-FFf-ffffbc4f214d o] Fouetnanrbue | = ot 0t 0 b bytes 2
Queued 0 (0 bytes) From Prepared Tweet To Traess 2 5 oo o
o a »m === 1 e tweets To Raw Tweets S il __ From Prepared Tweets el i, 53,020 (229.54 MB) i e L Name health, analytic, unmatched
r =N T Queued 0 (0 bytes) > In 6,106 (25.97 MB) — 1 5 mir Queued 0 (0 bytes) Read/Write 0 bytes /0 bytes 5 min T e =
Read/Write 0O bytes /0 bytes 5 mir o 106,040 (455.08 MB) =
Out 1 47,967 (207.2MB) s Tasks/Time 53,023/ 00:00:10.268 s min
To HLT >
Name original, failure
Queued 0 (0 by
Unwrap HL7 Data
®o0moramMo AT %O » RouteHL7
RouteHL
. To HL7 Messages -
To Wrapped HL7 > Queuea 0.0 bytes) o
dyi| > H7 — 5 bt — ! | From Unwrapped HL7 " am 0.0 bytes) 5 mir Name metabolic-
Queued 0 (i bytes) n 010 bytes) — 1 nin Queued 6 (0 bytes) )
Read/Write O bytes / 0 bytes — FRead/Write 0 bytes / 0 bytes 5 mir Queued 0 (0 bytes)
1+ 0(0bytes) nin out 0.0 bytes) 5 mir
Tasks/Time 0/00:00:00.000 5 mir
» Gather Network Traffic From Prepared TCP Dump >
Exec To Network Activity -
n 0 (0 bytes) 5 mir Queued 40,297 (5.72 ME) o
Read/Write 0 bytes / 45.14 MB 5 mir
out 93 (45.13 M) 5 mir
Tasks/Time 620 /00:05:20.325 Bmin | T——l G Enrich Non-Loeal Traffic
Name success Lines ®@0 B O0FSMOAD%RO
Queued 20 (16.42 MB) L ext T . — 2864 (487 27 K8 L 1 From PrepareaTcP Dump
- 1 To NetworkTratfic
= e e m 95 (52.37 MB) 5 mir Name spiits —_— 331,343 (55,58 MB) — 1 5 min
T — Queued 49 (51.26 MB) — N - 343 ( 2 Queued 35,284 (5.85 MB)
/ Read/Write 52.37 MB / 0 bytes Smir Queued 13,601 (226 M) Read/Write  55.59 MB /0 bytes
out 310,885 (52.07 MB) 5 mir out 1+ 659,008 (221 54 ME) 5 min
Queued 0 (0 bytes) Taske/Time 95 / 00:00:20.476 5 mir
» TCP Traffic
Unwrap Photo Data =
02V o0r4AMOAT RO
o P T ey N e From Unwrapped Photos
D » Photos D ———— o — In To Photos
Queued 0 (0 bytes)
Read/Write 0 bytes / 0 bytes Queued 0 (0 bytes)
out 1= 0 (0 bytes)
NiFi1.0.0 » er Source Data to Analytics

Batch Processing
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LOGICAL ARCHITECTURE PROCESS FLOW
Processing: MapReduce -> N Map o B T >

Job Tracker Split O
Task Tracker Task Tracker Task Tracker Input
 ESR-> T

|
Data SIS Bl mooucco B
'l

[ Happer 'I _ ., \,
e -
o m— = g

I rcocer Bl reaucer BRI reaucer sitn -

PHYSICAL ARCHITECTURE
Hadoop Cluster

Storage: HDFS

Ll
Cl
Ll
Ll
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i

i

i

Data Node Data Node Data Node
 Block N eco N - 4
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@
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PNSOr F

QW

yeloper in R Studio, Python

Snap4City R Studio Development
File Edit Code View Plots Session Build Debug Profile Tools Help snapdcity ®
Flles  Plots  Packages  Melp  Viewer
O - - =] Go to file/functior « Addins « 1] Project: (None) «
pacly Q. Newrolder O Upload (O Delete o Bename | (G Moes +
shal Console  Terminal 0O ©)AnomalyDetection R o
= = A) Mome | SeapdCiry - SuatiticsOutovt
AreaManager | Idap -/5naj ® Source on Save | O /'« HRun | 54 fSource ¢ AL ) ST -
[1] "carpark”™ 118 anomaliestatr], "timestamp"] ¢- as.character(dataFinal[res$anoms$index ,"alignDateTime"]) a A Nome
@ Dashboards Warning in statisticsResult[indfolder]$statisticsOutputame = unbox 111 anomaliestatr], "anoms"] <- as.numeric(res$anoms[,"anoms"]) t
("Predictions") : 112
e number of items to replace is not a multiple of replacement length 113 f#table with anomalies e SoeedDayTrend
A Notificator Warning in statisticsResult[indfolder]$statisticsOutputame = unbox 114 - o "
) ("MachinelearningPredictions") : 115 setwd(outhD) B CarParksDayTrend
0 10T Applications number of items to replace is not a multiple of replacement length 116 aptlons(dlglts =1) - Y o
“geom_smooth()” using method = 'loess’ 117 tBtable <- tableGmb(anumahesMstr, rows = NULL, cols = c("Date and Time", "Anomaly"), theme=ttheme_default(base_sizi 2 ComrelatooMatrix
= |OT Directory and Devices ¥ [1] "carpark” 118 grid.drau(tBtable) . . ' ' (T PP '
: Warning in statisticstesult[indfolder $statisticsoutputiiare = unbox 119 B < convertHeight sun(tBtablesheights), "in", TRUE) 2 predctedtreearki] Click on each .PNg file to visualize the statistics: a new tab will be OPEHEd
M Knowledge and Maps ¥ ("Anomaliss") : 120 w <- convertiiidth(sum(tBtableswidths), "in", TRUE) =
b ge and Maps number of items to replace is not a multiple of replacement length 121 = SemaorsMeanierDayMoment. oo
[1] "MO ANQGMALIES ON THE SENSOR -CarParkBeccaria_free-" 122 plot <- resjplot -
Micro Applications [1] "PRESENCE OF ANOMALIES ON THE SENSOR - CarParkCareggi_free-" 123 = StatisticsBySensors png
[1] "PRESENCE OF ANOMALIES ON THE SENSOR - CarParkPieracciniMeyer fre 124 plothix <- grid.arrange(plot, tBtable, a
W External Services e-" 125 neol = 2, = Sutistic 1By SenorsAndOayMoment png
[1] "HO ANOMALIES ON THE SENSOR -CarParkS.Lorenzo_free-" 126 heights=c(5,1), "
Data Set Manager: Data Gate [1] "MO ANOMALIES ON THE SENSOR -CarParkStazioneFirenzeS.M.N. free-" 127 as. table=TRUE) = VehicleFloaOailTrend png
et Manag ate [1] "carpark” 128 setwd (outhD)
Warning in statisticsResult[indfolder]$statisticsCutputame = unbox 120 ggsave(paste(columnshame[1],"Anomalies.png”, se plotMix, width=22, height=h:5)
< Resource Manager: Process Loader ¥ ("Anonalies") : 130
number of items to replace is not a multiple of replacement length 131~ , finally = {
@ Development Tools ¥ [1] "NO ANOMALIES ON THE SENSOR -CarParkBeccaria free-" 122
[1] "PRESENCE OF ANOMALIES ON THE SENSOR - CarParkCareggi_free-" 133 n
N V—— [1] "PRESENCE OF ANOMALIES ON THE SENSOR - CarParkPieracciniMeyer fre 134 statisticsResult[[indfolder]]$resultFiles]indResult]$sensor=NULL
G U] e-" 135 statisticsResult[[indfolder]]$resultFiles[[indResult]]$sensor-unbox(as.character (columnshame[1]))
[1] "NO ANOMALIES ON THE SENSOR -CarParks.Lorenzo_free-" 136 statisticsResult[[indfolder]]$resultFiles|[indResult]]$png=unbox(paste(outhD, paste(columnsName[i], "Anomalies.png”, st k.3 '
Help and Contacts * [1] "NO ANOMALIES ON THE SENSOR -CarParkStazioneFirenzeS.M.N._frea-" 137 indResult = indResult + 1 N RE AR
138 ok e
D Documentation and Articles ¥ 139 i )
Fils |{Plrs | Peckages | Help] | Viene? =0 14? ms?ft( te("NO ANOMALTES ON THE SENSOR Tumnshame[1] > ® 0
14 rint(paste(" ", "-", columnsName[i], "-", sep=
& MyProfile ¥ @ New Folder | O] Upload | © Delete =) Rename | {Z§ More - 14 | pranti ? pees
: ®*eoe .
A4 Home 143
24 Y LK J
A Name Size Medified 145 . . o .
nohup.out 728 Mar 30, 2018, 9:47 AM 146 setwd("~/Snap4City”) LY X .
® 147 urite(jsonlite::toJSON(statisticsResult[[1]]), "JsonStatisticsResult.json”) =
148 return(statisticsResult[[1]]) *ee
SnapdCity 13} PO
$nap4CityDEMO ig? N oo
Snap4Cityold 144:4 @ anomalyDetection(anomalyDate) & R Script ¢ - : ® @ : : .
Environment  History ~ Connections. =0 ® . o® |
# [ | % mport Dataset - | List » oo
% Global Environment « N X )
OdataFinal 2794 obs. of 18 variables - Ll B
O dataset 35539 obs. of 12 variables
(O dataTest 97 obs. of 15 variables
(D dataTestFinal 97 obs. of 3 variables
(O dataTrain 2793 obs. of 15 variables
O meltDataTest 97 obs. of 4 variables
Op3 Large gtable (784 elements, 9.2 Mb)
Oplt List of 9
DstatisticsResult List of 1 -
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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
Industrie farmaceutiche

Mobilita e Trasporti

Turismo e Cultura

Smart City, Innovation Lab, Living Lab
Servizi alla persona
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Figure 5: Comparison among the selected predictive models discussed and presented in
Tables 2 and 3 with respect to the real number of visitors. Both training and validation

periods are reported.
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* 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 Cirit.
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— take real time decisions and sending
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— Increase city resilience
— optimize traffic flow
— take decision of routing
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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

University of Florence:

DISIT lab DINFO (Proj UNIFI IT
coordinator), DISIA and DST

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

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIS'I]FR
SWARCO Mizar SWMIZ (T
Associacao para o

Desenvolvimento da Investigacdao|ADI-ISG  |PT
no Instituto Superior de Gestao

Consorzio Milano Ricerche CMR IT

DISIT lab, BigDataArc 2020-21

74


http://www.resolute-eu.org/

UNIVERSITA
DEGLI STUDI

FIRENZE

AFITIMENTO DI
IN.GEG

DINFO

DELL INFORMAZ[ONE

AMND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

DISTRIBUTED SYSTEMS

Careggi car park

Model

BRNN model results

features

R-squared

RMSE

MASE

Baseline

0.974

24

1.87

Baseline + Weather

0.975

24

1.75

Baseline + Traffic sensors

0.975

24

2.04

Baseline + Weather + Traffic
Sensors

0.975

24

1.87

* Active on Apps
— «Firenze dove cosa»

— «Toscana dove cosa»

———

¢ sii-Mobility

A Parcheggio "
N Stazione
Firenze
S.M.N.

== Parcheggi X

Piu vicini ® Piu vicini Q Posti liberi

Tempo reale
Parcheggio Stazione Firenze S.M.N. 527 08-0620:00
< Parcheggio auto e
® 2546 m Q 263 m 537 08-0600:15

< Parcheggio Stazione Firenze SM.N. ¥

Andamento Giornaliero

DISIT lab, BigDataArc 2020

75



UNIVERSITA
DEGLI STUDI EEF!’IMNENTEDIO
FIRENZE

MNERIA
DELL INFORMAZIOMNE

- Hide Menu
Select 3 Province -« ||- Select 3 Municipality - 9
Selezione: 43.77222662236785,11.256657889233729

Indirizzo approssimativo: FIRENZE, VIA DELLA CANONICA 1/A
| |filtra risultati per testo

| Services Categories
Regular Services Transversal Services
@ car park
E E Road Sensors | vehicleFlow v
| Scala
N, resuts:

g XN .

www.disit.or

servicema

DIS

DISTRIBUTE

TECHNOL O
http://www.

Real time Showing:
traffic flow
People flow
Free Parking slots
Water level, rain, etc
Sensors values....


http://www.disit.org/servicemap3d

UNIVERSITA
DEGLI STUDI

FIRENZE

* Spire and Virtual Spires (cameras), Bluet;
* Specifically located: along, around, ..

DINF

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT fi=

DISTRIBUTED SYSTEMS -

AND IN ENTO |

TECHNOLOGIES LAB  {lA
RMAZ

Jif’l

nN

Dis1
&C

hup?y

—
L
C

Jh e 2
JC IOV

[
%

[A15 ]

RZz]

[RAB |

| Regular Services | Transversal Services i

Raver

.

aa
H

<

asacea goscaces

Hide Menu

\search text into service ’

Services Categories
[ De/select All

D @ Area +

D @ DigitalLocation +
= Y

o3 A~

search text
Services Categories
[ De/select All

@ Accommodation +
["] &3 Advertising +
[”] B AgricuttureaAndLivestock +
[_] B} civilandedilengineering +
[ B cutturalactivity +
B educationAndResearch &
v &

nto servic

+

1

Environment &
FinancialService

| B Governmentoffice &
HealthCare 4
IndustryAndManufacturing +
MiningAndQuarrying '+
ShoppingAndService

o o

TourismService #

KO
aecRSa0aaceooa

TransferServiceAndRenting -
Boats_and_ships_rental ~
BusStop
Bus_tickets_retai

B Cargo_handing
Car_park
Car_rental_with_driver

QC

%

Charging_stations
Charter_airines.

ORRROR

Civi_airport v

77

=
]

DISIT lab, BigDataArc 2020-21 o

[C] 3 utititiesAndsupply &
= s




N>
2|
+

UNIVERSITA
DEGLI STUDI
FIRENZE

DINFO

DISIT

BN

O [2018-02-01T00:10:00 |

Polo Scientifico
e Tecnologico

a Last sensors measure
- R > ’ { - 2018-02-01T00:10:00
.
\ ‘;,0‘\\ gof 7 -
N N Sl A oet S/ == Free street
= N : 4 A
(A1 | y Ospedale PRy < & "
(A1 pegiatrico v L Fluid traffic
[sps) o
o === Heavy traffic
4 \ vy
q("c‘ "x,
Oy, === \Very heavy
3 s
y, 2 - =
“s Aeropugtg Eirenze () Sensor position
= Amerigof pucct - 7,,; - ~
= . I
P | " > (
Quaracchi gretola "/4@ /’
- ri v
o S,
VIA e/ NN ‘5‘8 v
°
E - L] S g .
g % 5
- s A R O z
\ j P
3‘,‘ \ Parco delle Poggio =
2 ascine Gherardo Settignano
3 Ugnano Manti NONZ,
Z) antignano, 78 VIA GABRIELE D P (=]
= gy
~ &
=
= A\
4 é P = Caserma Perotti
> SAS 2 -’
! g /
\ g——— / '
Solicciane . Firenze A £
Pontea @réve A &) / Rovezza
A y, Caserma
VIA PISANA LS e o T —
. LI & ] ay s - e o ;
. Casellina A '/" e ] [} { GNA
' O
g . lslélu(n 20:1
- - nocchi
- P irS r—‘ b = !
v e OWWKFRCOne
As \J \ i = 2

S, -
/%LJ LINIVERSITA I BILI_EAJ_B_I_Q_I:I'

-

DISIT lab, BigDataArc 2020-21

uction, rEaltim

Predieri
arca /
dell’Anconelld

o
VIAPAN j émr )
o
Leaflet | Map data @ OpenStreetMap contributors, CC-BY<SA, Imagery i; ¥ Mapbox

78


http://firenzetraffic.km4city.org/

B .
' 1 I gar
Id: openlink- 'ﬂ:@ua ”@’
Iua:l:l.@'nre-ﬂ . . . et e
gemesrscinEmme | oo nmg&a@ﬁ}l'ﬂd:@’n:meE Number of triple: . - -
; P 57785989183 S —— 9%11'@%{@(
. } Dwt-connecticon: 13
) nr:;ad—m@ﬁ—:azb";: In-connection: 0 _
» = | i .
. & ; DISIT lab, BigDataArc 2020421 . nefEmposites E“*G } 79

dat=-ino —eoiOEsThEn
p— D:E'rﬁl?’.&s o PR . T

datz-ino



UNIVERSITA
brauisrupt | DINFO | EDISEE

FIRENZE | BERER . | RERERRTE Feedback Project

http://www.disit.org

ServiceMap, SmartDS

KmACity ...

J oE:lglgemut Sent (4 hours) OF_nElgen..
4 4 J 1348.9
rerson f// sSIstant =
J J J @ Eng (;r.-.ml(ﬁnmShis) @ Engagemen...

Operators w446

a = Engagement Created

N etwork I ) Engazement Viewed (4 hours) @) Engagemen...

Strategy Editor and feedback

18

Sensor Manager I

Manager 135
—_ — s Precedente I ?
E—— as Attuale
- €3 Bluetooth’| ... () ~ ! )
: = “SHART Yy o 200 Engazement Viewed
- -~ - \
4 . — -— o @ Engagement Sent (daily)
B ' S d Mark
- Precedents
5 Astusle
o
23 Oct 0E:00 16:00 24 Oct
@ Engazement Viewed (daily) (22 min)
20
Rule name Type #sent #viewed "'"‘n‘: edlani L ipTion 15
1o Precedente
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0% Suggest (in german) an event currently on in Flore; 5 Attule
dailv event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.07% Suggest (in english) an event currently on in Florence = s> o '31; oa 06:00 200 18500 24, Oct
- commuter 5 (0.29%) 0 (0%) 0 (0%) @ Engagement Seat (weekly)
- student 14 (0.81%) 0 (0%) 0 (0%) 26132
19509
- tourist 1462 (85%) 25 (35.71%) 25 (1.71%) B
1306.6 Precedente
- citizen 113 (6.57%) 39 (55.71%) 30 (34.51%) 6533 Attuale
0
- eperator 0 (0%) 0 (0%) 0 (0%) 17.0ct 180t 190a 200ac 210t 2.0a 23 Oa
- disabled 0 (0%) 0 (0%) 0 (0%) ) Engagement Viewed (weekly)
- all 119 (6.92%) 6 (8.57%) 6 (5.04%) 2
daily_event_es ENGAGEMENT 6 (0.01%) 4 (0.41%) 66.67% Suggest (in spanish) an event currently on in Florence
daily_event_fr ENGAGEMENT | & (0.01%) 0 (0%) 0% Suggest (in french) an event currently on in Florence.
daily_event_it ENGAGEMENT | 5459 (6.73%) 296 (30.02%) | 5.42% Suggest (in itslian) an event currently on in Florence ~—
parking_en ASSISTANCE | 141 (0.17%) 128 (12.98%) | 90.78% Alert (in english) if the user parked in a residential parking zone Apps and Tags ‘\,
pariir parked in a residential parking zone
== ) €
parkir] I nform arked in @ residential parking zone (.mn)
shoot jon for a nearby point-of-intarest

Engage

Stimulate / recommend
Anomalies Detection
Provide Bonus, incentives

IOT/IOE

DISIT lab, BigDataArc 2020-21 80



s | DEEQ KT ) o o
ENZE | BREOSCEEEElTOOVE COSd, e

http://www.disit.org

J s Pisa
+ StazioneFs2 % . dipio Crea s
T4
L4 Tutta Ia Tosca na FIRENZE ZE ESERCITAZIONE MUGNONE 2016 e V4% e e
Berviz e @ .
. . 13) e o —— ivorno
* Personalizzabile e el = e
Suggerimenti = = ey
PY P f' I H d 1 Rimuovi .
rofilata per tipo di utente s
i _~m =
Regione Td —
P LCCING = STAZIONE MERCATU CENTRALE Lt
— Grosseto
+  Trasporto pubbli IIEE : |
rasporto pubblico e L g
- prevede Firenze (FI) (ZONA: A3)
O ffu . . . ';::"‘(":;::::_’I” = Massaia RISCHIO [ TeEmPI ALLERTA
Traffico, percorsi, navigazion .. e e B
| e . —
. e . Parcorsi Ciclabili. 305 S Oistanza ©.433m RETICOLO MINORE | ™™
*  Parcheggi liberi e e
Ristanza @ oge
. . Ditanes O 317 m ioROGEOLOGICO
* Costi benzina
& Assistente *®
* Suggerimenti S g—"

AIUTACI

Pusi contribuire con una recensione del
"LAVANDERIAANMA DI PANTIFERI ROSALBA™ 7

Tipo: Lavenderie & tintorie

Timeout: 2016-10-18 07;30:20

e Assistenza

=55 Finenze i a =

Sala Operativa Comunale

*  Protezione civile

= - =55 FiRenze : a = E58) ( rirenze i a @
~ ‘ \ )< T rmenze oL@ I 2= : = Vita Suggeriments @120 3 © 4| S
4;':1 fimenti Suggerimenti Servizi: 30 o - ) Firenze (FI) (ZONA: A3)
s M eteo Gzl What do you want to do? - et i \ ;' EVENTI in giornata -— RISCHIO
i hrediy oS RSS2 88 S TN E] & Bus N E] P PR *Ad Usum Fratris - Miniature nei ml IDROGEOLOGICO IDRAULICO RETICOL]
2 e = — e B Susaerrentl 2 laurenziani di Santa Croce (X1 - X1l IDROGEOLOGICO IDRAULICO RETICOL]
P . = & P o + Suggerimenti : o oL oTECA MEDIEA LauRENz1AN (1 s
ipo: Mostre =
Q Blgl Iettl b u S | EE— e *2 Posti Vicini A Timeout: 2016-10-18 10:37:42 »: 9 =
Public transport| _ Bus Ticket Car Park jera Per Biciclette S Tviiiar Nawis * H < YA
™ e ——— o Y
° Suggestions A GIOVAMBATTISTA G| Distanza © 296 °
Events Near You  We Recommend E 20304 Distanza ©. 68808 Vota Suggerimento 19020394 P
4 2 Indirizzo: VIA LAMBRUSCHINI 52 50134 FIRENZE F (o] R s S
> @ ¢ fencate 010203 tm = - El ' r
A

Per info Protezione Civile di Firenze
Vota Suggeriment 1020304

) ‘ e 2 tel 055/7890 —
ingirizzo: % i & MONTESPERTOLI protezionecivile@comune.fi.it-
- - - Diremare Teatro

| 4 ‘ Tipo: Theatre

e Contributi degli e e T
utenti e [ = ST -
! beicneato S Vota Suggermentc 102 : a@a In:m:o Q RUSCHINI, 28 50134 FIRENZE F :

MBATTISTA G

Alert Civil Prot Settings Vote APP! Mostra Tm " Vota Suggenmento < 1 . =
o D(;'-\T ormunefs - 20161025 21-54:07 W
> A RT @muoversintoscan: $Terremot
Information About Us ¥

DISIT lab, BigDataArc 2020-21 81


http://www.km4city.org/app
http://www.km4city.org/app

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DI F'AFITIMENTO DI

INGE!

DElJ_ INFOHMAZIONE

axkmAaCityMobile App: all stores

http://www.disit.org

/

KM E}cmm
R “w

Forte di
Behedere

Leafiet | © OpenStreetM

4448gdaadaaa

Accommodation +
CulturalActivity +
+
+
Entertainment +

FinancialService [+

HealthCare +
Shopping +
TourismService +
Transferserwvice +
WineAndFood +

web application

http://www.kmd4city.org

=g

moiapy 03pPEL LA

A @%% T

{vvvvvywy

>
. >
>
>
>

Q =

® 0O C
Accommodation
Cultural Activity
Education
Emergency
Entertainment
Environment & Ag
Financial Service
T™
Bank
Financial Instituts

0
=
[}
[}
]
1]

m

Insurance
Government Officy
Healt Care
Shopping
Tourism Service

Transfer Service

JRARRAQRRARRRRARR
Hoaoee0gqgp0oacaaa
b

.ﬁ'

Ldafietie OpenStreetMap contributorg]

DISIT lab, BigDataArc 2020-21

82


http://www.km4city.org/

UNIVERSITA DINFO r)'S.T . = , © | . :
FIRENZE | EEEEL. |EEEIOMItY Suggestion Architecture

http://www.disit. org

Categorie Servizi
De/Select All
E E Accommodation +

E E Advertising +

E m AgricultureAndLivestock +
E ﬂ CivilAndEdilEngineering +
E E CulturalActivity +

E EducationAndResearch +

V] +

¥ B +

Proximity
search

Sugges

{ Cose da fare 20:30
= Tocca per vedere nuovi suggerimenti

1 Mobilita 20:30
=-= Tocca per vedere nuovi suggerimenti

Km4City Smart\City API

. @m ®E 3+ gJga 27T [*] =] W [ B NG T Lal 0
E Environment [+ . . C—
Suggestions Suggerimenti x
E E FinancialService + -
Fi G tOffice & Weather : Posti Vicini :
overnmen IcCe FIRENZE
. Martedi Mercoledi Giovedi Venerdi Sabato 3 il
¥ B Healthcare + Suggestions on Demand, . Siaere W
. . s > Scalzo
E Industwnnduanufacturing -+ maChlne Iearn’ng 20C 17°¢ 17°6 X ITlpo‘:_Monumenl
13°C 14°C 14°c > jocation
- . Distanza ®:1678 m
E m MlnlngAndQuarwmg + lndiri::o: VIA CAMILLO BENSO
Events H CAVOUR,54-58 50121 FIRENZEFI % &2
E ShoppingAndService + e
@ B Tourismservice User Profiling Qo pmte e e——
: . Collective Profilin Description: i meglio della produz £ ety
v E TransferServiceAndRenting + filing ‘ florentina In vendita nel cuore di Firenze. TooiMusanry
Un temporary mall all'internc del bel Indirizzo: VIA PIER ANTONIO MICHELI,3
HH complesso barocco dell’'ex Tribunale di
E m UtIIItIESAndsuppl‘f = — San Eirenze, nella Sala della Musica. irf s FI?ENZE ol sty
E h I I Partecipano numerose aziende di vari Telefono: 0852757402
Wholesale + settori (moda, artigianato,
E enogastronomia, casa, meccanica e - i i oo “ Museo Di ﬁ
. innovazione) con una rotazione ~ e
E m WineAndFood + Show All Categories Mostra Tutte le Categorie

DISIT lab, BigDataArc 2020-21



UNIVERSITA
DEGLI STUDI

DINFO

DIPARTIMENTO DI AND INTERN EI_SYSTEMS
F I RE N Z E DEGLEEISNFOFIMAZJONE TECHNOLOGIES LAB

DISIT

Recommender

http://www.disit.org

-0 ﬂ e
-0 Chi
-0 -
lsru i 13
-5 I 8
o mmmmw  Quando e chi - i
74 I - . : : - )
= =t - o =
= = & = -
-9 |
mo-vs | Requested Groups =
-5 | = Things o d
ings to do
-1 I R e Cosa
40
-5 |
- 1305 | I A 20
-9 | N . B e . B
o [ | [ | — — — ||
-5 | S o I o & & & & & & < <& & & Sy 5 &
& < o < € & & & < = < < L
ot | S S & o 8 < & «
<€ N & <& <
s | I #
-k N Sones Fiows (=anars SiG9= TS5 =5

[FA0-

[E9HD-

T840 18

it N S VN S
4 | o N
3 I S

Tlws

Dove = come, perché.......

-5 | N -o

-5+ | I I N ‘oo
Do-1:%5 | N |
-

L — G
BT I s s BT o = P s o s e
- o 3 = = - = = = = o == = s = e = = = o ~ = = == o
s L B S L e - P v T g P = (e e T -~ -~ I = = e — P LSS e~ B -
]1-][]-[|\.;35E.‘ﬂ B - o PR o L - =55 5 . =5 =5 < L P =5 P T ot e — e e m S -]
Sl = e I i P PP = o g = o= i I Pt BT T =5 T =S <5 = = N T ] AT e e
et e, ey P P P e Py P P = s e = P P e T s P i B S T S ke Py Py e

[T v 5 T T O I T

DISIT lab, BigDataArc 2020-21




UNIVERSITA DINFO | DIS) = e . ' - ' '
FIRENZE | RESHENS | | REaes e DUrISTS 1IN rliOrence

http://www.disit.org

R7, —_ = o s N P = e
£ ” -
o % A i) = m < U > o
\ ol ' ~- # Casino Mediceo
~ L. L &I San Marco B > 01
. -
_ - ~ Convento di San — -
> 2 € S ‘ b Mar«/: B < > 02
Firenze PortaCPRE A — S ' 3 7 ’ ; -~ . m < — > 03
Prato = s . \ eot. < > o0a
<
: < < > 05
Flrenze_‘st‘ag_ta'h'a'nq. B < > 086
| NSvenn -, < U= > oz
- m < > o0s8
£ Hl < = > 093
. < > 1
7N - b [}
P Ragius: < ) — > 0.000220
Max Opacity: < LJ > 0.61
Ve
o, Scase Radius:
G"‘Q’
“4, Uss Local Extrema:
W ciustersd markers: EI
w EEEE ke ¢, - e ) o
- "‘ﬂ':‘;w ae A - Teauodena W ' .‘a,o : o = g
y - . 4 Pergola = > -
T 4 & s = 2
.‘ =Y < . < & 59 ; -
L8 d e ; S 2
< , Tt ~ = = ain N
3 — ST e
A - < \
=3 v . N
= BORGO DEGLI ALBIZ] = WE IA PIETRAPIANA BORGO ¥ .E"?o
. - LS G557 £ * CE
2" ——— € = = & e .
; 2 ] e 4 ™~ & / v §
5o = | A GHIBE L 1x;, & 3 ' o~ I
=1 £ = e V""os‘b‘A / " Facalts di
Vigan GNOy o Archiiettura
Og; e

‘A'D,
Via Y €L 5
Skig GNo
"BEC ey Lo

PNy VA
w0 FIA

5

(¥y13d 073

LUNGARNG SERRISTOR,
Giardino Torngiank

N

» s
Via o) sard MICCOr s«
S = t‘ O \\,\ \(QO\-()'

o
~
2

GI.)f}ﬂanird&ni

DISIT lab, BigDataArc 2020-21 e

“‘Am“““

g
»

S 8

Leaflet | map otz © OpenStreetiMap comrioussors. CC-BY-5A. mageryo Mapbox |

O




UNIVERSITA
DEGLI STUDI

FIRENZE

3,

@ S
N
rroporto Firenze
nerigo Vespucci.

‘ S
JALE ETRURIA_

‘DA MONTELUPO

Istituto Don
Gnocchi

Torregalii
\

'

— Soffiano

DINFO

DIPARTIMENTO DI
INGEGN
DELLINFORMAZIONE

DISIT

ISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

ot WiFi in Florence

“MASALyiary LD

% 24 -\,
\‘ . ‘
Leaﬂet | Map data ® OpenStreetMap contributors, CC-BY-SA. Irnagely e Mapbox

DISrIab BlgDataArc 2020-21

86



ouvesis | DINFO | DIS) ™ o b ey o3
DEGLI STUDI —~ b J P o “ / o =
FIRENZE | Resianor | REheRes s SEI DeNavior AlNalveer
http://www.disit.org

3 T Personal Recommender
P DISIT - Distributed Systems and Internet Technology Lab

3 ¥ > - <
& g ?(‘« \ . ;? q“’l N 9 Sv vo(‘ Global I—
N § < & & 2 2 m < U >0
T, & &y = < < D > 01
S \
) » : Bl o B o< Dl_ > 02
5, 2
Casino Mediceo A < ) > 03
. & di SanMarco 4 < Ij > 04
Conventdil San e D
Mafo = < > 05
. L Glardine dells % < D >
Pee Portaal =) Gherardesca 0.6
_ Prato o m < U > 07
| Citeslo det = & O
Tentis Firenze & & B < > o0s
. L Slardino Corsini G Y | <« O > 08
4 T, , m < J >4
o, Gia o del
3 s . ,’c,% PBorge Raaus: € D = > 0.000330
“ ¥y YL max Opacity: € '\J > 080
S &
7 04\ thmp:@
O
§‘* seas Racwss: |V
Y, s Uss Local Extrama: ||
G, 27
23 g 5
‘e o/ Prares Dhsep,  Clustsrsa marwers: ]
coled din g T4, O,
comae o Z Yy Distinct peopés clustsrsd marksrs: [
nmercio ‘-'ro
3 Trajectorias (2567): Drnjoctmm ™
{min_sength: 2}
.
%
o,
. by
Piazza “iy
fenza ) . 3
Duomo Signoria g
80

Duom
o 14 prg Suggerimenti
A
3 m Pos| H
60 2
8 sg Via v’“"‘h'”(‘lo
& 5 <
so o } | 3 =
’VG,‘,?;: " ) =
Og, < 1
£ w0 | . - . = S VIAGiorro'g o
§ ! : @ Stazi vs Santa 2% 8 - 5
- | a ™ 4 Annunziata E
4 |- s Tipo: Squares
‘ G 84 Maria'Novella om0
’ F < R Indirizzo: £ = R .
. e — Piazza Santissima
1 U Annunziata =
‘Ybo:squues 1A AR
= Distanza ©1949 m y NO g
10 ARSI iz £ @ @
a 2 | Vino e Cibo H
E (D LUNGAR
NEN > AL NO DE.
I —— Crowmo
R fasd ORI ) » 5% « o 9] Glardino
EV g Srf o S S = SEmEl ~ S
N[ & LB Y 65 (5 TULS P s IS A9, (8 G5 S 3 S GARNO - m = 4 Caponnetto
,@‘",6?’:: F AN SIS PSR TIS A e A SERRISTOR ] N =- . VAN
LT8O T O L8/ > & EE X
= 67.’:3\“ (e U7 LR G R g NI G IR el (5 SRR AR > V"«D:sm' NG o5t g . 87
2 i < & =
f Y o, 3 ISIT lab, BigDataArc 2020-21 = &8
Cle £Op. NO FRANCSCCO FERRL



PN

N Per maggiori informazioni visita il

Sii smart.
Sli-Mobility! |

Scarica, viaggia, vincil

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica I'app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.

3 sito info.sii-mobility.org

BUSITAL/A S | o DINFO DISIT
/4 H.l r ‘ FIRENZE | SEEDS, | RRR

GRUPPO FERROVIE nmo suvo ITALIANE

"|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl !

—
—



coogos
. " e 7o

d otk . . 1 gar
= Id: openlink- 'ﬂ:@oa ”@d
lod-cache

gemesnssnEnne || lie-T nMEE@ﬁB-IEJ:@’n:meE Mumber of triple:

mna@—nne-ﬂ
) STTE5989163 .\ W o @-ma-.-.-@nymg@.
dﬁ_hﬁ_@_mg_ ’ T}D—@da:- Out-connection: 13
i :-rl'é\ad—:-u-ak@'n—:azb;éa In-connection: 0
P . @ : ; DISIT |ab, BigDataArc 2020421 e = YR, - 90
-claz—h..@—mcla: L - ' » Blg o @ . %@EJ



Prepare
Absorb
Recover

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

INGEGN
DELLINFORMAZIOMNE

DIPARTIMENTO DI
ERIA

Consequence

Adapt

damage

System
resilience




)

_EI\ Dl FO' _‘l . ,IJ r“, ~ . | ﬁ
PradictiGibhl dRidiEntification of anomalie Cresoise

— =

http://www.disit.org S5

Guessing number of users of Wi-Fi Access Points

#of Users

= # of Users

<0~ AP forecast time series AP average time series AP Range

/Cluster confidernce

AP average and confidence

Actual AP trend for today

%, | UNIVERSITA
Zz | DEGLI STUDI

FIRENZE

DINFO

DIF‘AH’TIMEI\ITG DI
RMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

AP prediction for the next time slot in the @ay on the basis of past weeks

DISIT lab, BigDataArc 2020-21 92



RESOLUTE Dashboard 4XHD v5

. (i} @0 TV-RT Firenze (i ]
ESB Mobility Resources ores
Twitter Vigilance Real Time
L Dashboard
o Alarms Bus Lines Status o Planned events G
’\ rrOTEZIONE - 3 Last crawling: 2017-06-21
@ ® - ‘ civiLe YRS e Lo E 1966 - 2016 - LA BELLEZZA SALVATA - PROROGATA FINO AL 2 12:44:30
8= e SRR 8 2016-92-01 & 02
TEST - ALLUVIONE MUGNONE cenenaL | meTeo 2 2 ULTIMO AGGIORNAMENTO: i S
MAIOR Q9 NULLE Basso mepio RN \ 2016-08-04 23:59:03 o VIA CAMILLO CAVOUR 3
gmna SRS RISCUIO TORAULICO ce NESPLORATLLE BIBLIOTECHE DELL'UNIVERSITA DI FIRENZE IN
ALLUVIONE ARNO COVERCIANO
- CRITICAL 9 RIscHIO TEMPORALE 221 Underpass Viale Mariti m
3 0A2017 -a. P
~= o 154731 niscuio 1omossoLOGIce s | R W (| Aperto s Firenze
ALLUVIONE ARNO VIA PETRIOLO
- ey 9 R1scHIo NEVE Zoom 1 m YT 4 = 7| To [lun21, 2017
&
~~— 1e4e:11 RISCHIO GHIACCIO 24 2 0
TEST - SCONTRI ALLO STADIO 7 . vasuos | quares
- B ) nrsczo veute co % Underpass Fortezza  © o e ® @wuseoriRenze == = 5
— 151082017 09:50:04 - RISCHIO MAREGGIATE Aperto 2 0 3 3 v@® @COMUNEFI
) Traffic events . |68 Pluv. Flore..(5| [ Pluviometer Florence City - last 24h [ @ Parterre Paim) € SMN n W @  @NAZIONE_FIRENZE
@ ® 1= R * & %% 24 num. 33 = num. ¥ @ @PROTCIVCOMUNEFI
v @ @UNI_FIRENZE
SEVERE ACCIDENT S~ a1
‘, P weamewi(S) Q - 76.2% 65.7% © Flagmucs b st skle stabia = 4 @HUBFIRENZE #Aarsoporto #Firenze - #Aarsoporto FFiranza funii - #Aaroporto #Firenze
[='S] e = e (1) Arno Nave ~last s o Yellow v ® NOVEDAFIRS" Pamecicani SFiranza = Shagello - Pcronaca ffiranza - Scultura Miranza
5 ¢ o) B A6 ol code [ENEEREEEERE W e code a B ccorapor  — Twsetsscorsmeg  — Reswests score = fduomo Fhranza - Farpo2015 fFiwnze - FExpo2OlSFiranza - Franze
ROAD WORKS 20 Yy® @usie Ratwants score meg T+RT scora T4RT scora pos 58 i #hiranze adai #hiranze Fhottigha
ROADWORKS 30/0) I3 ag #Firanza Fcantrostorico #hiranze Fdacorourbano #hiranza Frifiuti
A e . o . BAE ol | 7 14 1 o M - Py oot
i o M.S.2:1s uovA L B = #firanze GUNESCO - Fhiranzacard #Floranca Fzmartcity #UibariamoFiranza
ORD 2017-001302 - SP NA*17 A2?ALTO VALDARNOA??IST TR [P e T friranza = #naws Firenze
? RESTRICTIONS. 9 0 (] 0 - Bk = pssan 6 - #notiziafirenza FODDITIS #Firanza Fopandata firanzs - #OpenDataDay #Firanze
- = stovanta #riranza
130 s 24 oo 2 10 24 2 a a e I e
INTERVENTO URGENTE PUBLIACQUA s G :
cLosED AneaD Q i 4% | -
20082017 10:00:00 10 _ ) Hydromete...ic:. (1 Hydrometer Mugnone Ponte alle Mosse - Last 24h 1s:| amea 10 27 ﬁ . .
(i} Evacuation plans 582)
® IR 24 B0 D) % 280 m Firenze
m.s.z.l. AT - -
PLAN N.1497263867 (i) ESB events Firenze Wi-Fi - Access Points Clusters Coverage Map (3 ) Firenze Wi-Fi - APs Streaming Realtime
AE + I G e - snewhionu [ ) i-Fi: Access Points Clusters Coverage Map w Di{.. 31 Firenze Wi-Fi: APs Streaming Realtime &
= d Systems and Internet Technologies Lab Firenze - Wednesday June 21 2017 12:49:12 A ; DISIT - Distributed Systems and Internet Technologies Lab Firenze - Wednesday June 21 2017 12:

PLAN N.2000000000

+ ¥ "/

"\64 st > 7

4] Tram position m - . P
Q) : b ,
> 5
TRAM/ " v
=) Q L -
£ > ® . 2
S . ® °
. TRAMZ . - A N ok o
0  wwear 4 = . ® - Sf
- . s ¥
Y i .
¢ i
; . ¢ R i
Network Analysis s . ' @ - .
FM0495 & = & & 2 4
(NORMALIZED) NODE EETWEENNES™ y -
1.0000 ! & ~ = »
FMos” .

(NoRMALIZED!

(NoRML

(NoRMALIZED
0.
FMO.

(NormaLIZED) NODE.
0.7825
FMa701

O0O00O0-~



http://dashboard.km4city.org/dashboardSmartCity/view/index.php?iddasboard=MTI5

UNIVERSITA ‘ DlNFo :
DEGLI STUDI DIPARTIMENTO DI Eﬁgﬁléggebé§Y5TEMS

FIRENZ rfl "r)\:tg"z.gchgrlﬁ'r ZiIghiEy ) TES OLoGH & Las B , = B ' B , T
441718 / / ’/'Il htt) //ww 1.d it.d g | ) :/ o | s / | ' B ,/ 18 y -~ |
Jl l “ l 4/ - ‘ I 4/ ! / #/ Jl _J
y J

A" A" TIJAJ R ey N

— o J

* Smart Decision Support System

based On System Th in king plus €« C' | [ smartds.disit.org:8080/dss/home.jsp;jsessionid=F5523F87F9603F98C6DFF2587B7D78F4# S
* Actions to city reaction, =EOVYe@O
reSi I ience, Sma rtness- . Add New Modet DECISION: 15.56%G 34.14%W 50.40%R E
. Model: Open Restaurant @
EﬂfOfClng Process:viale spartaco C
. lavagnini .
i Mathematlcal mOdel for Process:via san gallo e “-‘276
propagation of decision Process viasatamarta3 |

CO nfid e n Ce . Add New Process |

Model: Change position of a bus
stop 5 0333

 Collaborative work..., \

Process:line 14 in viale e ing dimension TPL flow
* Processes connected to city data: T J ;J

DB, RDF Store, Twitter, etc. T p————

. stop_cloned . . - -
i P rOd u Ct I O n Of a Ie rtS/a |a rm S Process:line 14 in viale e o e = et
morgagni 10_cloned 4 L L 4

e Data analytics process Mode: TestGP
° TWitte r P rocesses Process:Istanza Test GP2

0187

Model: TestGP_cloned Name Model ~ Open Restaurant Date creation ~ 15-06-2015 16:45:08 @
o re u Se’ CO py past’ o Process:Istanza Test ® . Name Process via santa marta 3 Date last modify 15-06-2015 17:01:13
Start execute  15-06-2015 17:01:19
End execute 15-06-2015 17:01:20

DISIT lab, BigDataArc 2020-21 94



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGMNERIA AND |
DELLINFORMAZIOMNE

e http://www.disit.org/tv

e (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

Twitber Vigilance

DISTRIBUTED SYSTEMS
NTERNET

TECHNOLOGIES LAB

http://www.disit.org

2
$
w— T s i ——

B dei primi 10 utenti attivi nel canale @ 3D pie ricerche attive sul canale = CALDO
- [fun ueente =i pug acceders al profilo utente Distribuzione percentuale utenti per ricerca
- sul canale
I orrido —__
®=: - e kv  anic lone
1 rischio D
- 4 | e
eeeeeeeee S
P temperature '-1‘
\
nnnnnn N
.......... \
Fsol
aaaaaaaaaaa
kylie_cald \
afa
M _RM
- calde Wl afa ondata di calore Fcaldo
el xfactor10 srTEslEr Il disagio caldo [l estate rovente
emergenza caldo [l allerta caldo [l #sole
W Tm Numero messa irenze Channel DISIT Evento 1 agosto Firenze
Tweers 2 | i
\ A —
- I 5/ I
P NN
" - [T /\\ VA
Voo A~
AV IV
7\
= [V
& A /,
20:00 22:00 7. 0ct 02:00 O 0600 - ."‘ v
- \/
(SR guns VN — L ‘\/\\"’
7 T T T
I I h = s
! 3 U n 1Y
T
core pos Tweers score neg Rerweers score — Rerweers score pos —— Rerweers score neg T+RT score = T+RT =core pos

DISIT lab, BigDataArc 2020-21


http://www.disit.org/tv

-

Preaic

=

A=

IMIOUCIS

carly warning

Firenze Channel DISIT Evento 1 agosto Firenze

Estate 2015
Hot flows

/ \/ W\ : TS Marco Morabito CNR Ibimed]
/ ; ) 3 : B

IV 4 St : =

- | i s ‘ Attend t long lasti ts: EXPO2015
: A\ et = = = g enaance at long lasting events:
|Florence downburst| /\/ "j a : P =
T L PN i g )| = “rewe —— Expo Visitor TS
T T I L A A A AR R R N3 L A © ] i’ain gig:mix
Jul 3. Aug 1 ago01 ago01 ago01 ago01 ago01 ago01 ago02 > 5 ] 2 = Tost SARIMA.
1215 1349 1515 16:38 17:47 18:46 20008 21:09 22:09 2309 00:09 For-= = \ = = 8 - — Test SARIMAX
3 z ) o =2
£ 2 & I
] 7 &
B a5 ™ - —= oy ” L Py -
> w =2 . 44
S DA ,f v
- S _| -
oS g AN
- TTT T T T T T T
Stazione Firenze Universita’ - Firenze (FI} 84.80 n ago 01 ago 11 ago 25 set 08 set 22 ott 06 ott 20
180 350 2015 2015 2015 2015 2015 2015 2015
13m0 Training: 01-08-2015/02-10-2015 63 DD
160 | Test period: 03-10-2015/25-10-2015 22 DD
q 300 Figure 5: Comparison among the selected predictive models discussed and presented in
140 | i P Tables 2 and 3 with respect to the real number of visitors. Both training and validation
periods are reported.
-~ 120 [ 4 240
3
4210
Attend t t ts: TV, footbal
3 i endance at recurrent events. , TOOTDa
g 0 30000,00
£ o b 1420 —+—f#tdivanorolling -=-fteleonora —»—ftelioperilsociale
——#enrica ——#giosada ——#moseek
H a0 25000,00 #urbanstrangers -=-#xfoLive «-@urban_strangers
a @xfactor_italia —elio fedez
18 20000,00 —mika sciortino skin
20 1a
15000,00
o Ly |
00 02 04 06 05 10 12 14 16 18 20 22 00 0Z 0d 06 0B 10 12 14 16 18 20 22 00 |
01/08/2015 02/06/2015 . 03/08/2015 10000,00
Linea temporale [orel
— Welocita” [km/hl  — PRaffica [km/hl Direzione [°] 5000,00 ],\
Centro Funzionale Regione Toscana http:/w.cfr. toscana.it 0,00 ﬁ.
_ i 4 S e
on
o° RS

DISIT lab, BigDataArc 2020-21

96



« B . = L s .
E&@Tu 1 o - K . IH@"ar
q Id: cpenlink- 'ﬂ:@ua = o
Ina:l:l.@’nre—ﬂ lod-cache

-.e’nae‘ns-,"ﬁb:&ll_h}"ﬂ@s—a B@B—Imn@’n Sloumals Mumber of riplhe: _ ) )
STTE5989163 e e»-ma-.-.-@ugﬂ@.

Dwt-connecticon: 13
,@—wmele‘ '.‘#D-@daﬂ' i In-connecticon: 0

nrlm—m@ﬁ—mbgm .
' (s DISIT lab, BigDataArc 2020421 e @

’ ' 99
aEE-Ins -t S iy - Y - N . %@EJ



UNIVERSITA
DEGLI STUDI DINFO DlSlT

! DIPARTIMENTO DI DSTF!IBUTEDSYS’I'EMS r) S i o \
FIRENZE | B inmone | RS0t e D J J Jata VS Q f /
e AWS 10T o e oo et et e
e Store everything i@ .\ @ .

\

: T AWS SERVICES
e Shadow (Data =0 s
/7 hY Transform device messages - deliver mess: g s to
MESSAGES MESSAGES o000 .Emed on rul' 3 r.'n.'..’ routeto ! svery AWS se
° G q *3 AWYS Sey :
Indexing and storage) Y |
of d'ent Libraries to connect, & AUTHORIZATION Communicate with devices via
mrh onti ca e and exchange messages - Socure with mutual MQTT, WebSockets, and

* Access to external = ( | =52

AWS loT DEVICE SDK AUTHENTICATION DEVICE GATEWAY

. ? ? /’\ DE\HCE SHAoows 5 A APrleIIONS o
services r: @ _ o

ﬁyst de & st . shado ary time using an AP/

connectio.

e Access to external W%E@S -l
context of the - |

te r rito ry ? ? Azure |loT Suite remote monitoring

I I :z::.z i) ing maps
* |OT Applications?? scive [l bBingmap

e Data Traffic @T

M O n |t0 r| n g ? ? Devices Solution

!
Storage blob 2 DocumentDB

— Back-end

T L ;t ’ -
C# simulator loT Hub Stream Event Hubs  \webh Job hosting Logic App processes

Analytics EventProcessorHost

DISIT lab, BigDataArc 2020-21 100



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGMNERIA
DELLINFORMAZIOMNE

@
DISTRIBUTED SYSTEMS Sna 4 Cl t m
AND INTERNET
TECHMNOLOGIES LAB

http://www.disit.org

* |[n una certa misura minor problemi di volume nei casi specifici
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* HA: High Availability,
DRS: Distributed Resource Scheduler
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Cloud computing e Virtualizzazione
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* Motivations for Cloud computing and Virtualization
* Virtual Machine concepts: emulation, para-virtualization, snapshots
* Cloud Computing, cloud vs grid, goals of cloud computing

* High Availability, Workload Balancing
* vSphere Infrastructure, Vmotion, Power Management, Resource Scheduling, Fault Tolerance
e Security on the Cloud

* Conversions among VM and physical machines
— Covnersions: P2V, V2V

e vCenter, datacenters and cluster management

— Performance analysis for the cloud

 Comparison among Cloud computing solutions

* ICARO prOjECt DISIT lab, BigDataArc 2020-21
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4 I‘]et'.:ruri. Clients
* Three separate networks

cards ((:]
— Front end ===
— Heartbeat

— Database NAS/SAN Public LAN

 UPS/APC solutions with

Heartbeat Connection _ r

— 2 UPS, each of which with =2
network card B | .
* NAS/SAN == H ==
— Raid 5 or 6, 60 — — ———
SQL Node 1 SQL Node 2

— Fiber connection
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Simulate Data Center TEST-022 Faster 2014-11-18 16:08:41

| nagiosi nagios

eclap-bp64dnet.eclap.eu-running@192.168.0.132 / SNMP WIN CPU AVG

Tue 00:60 Tee 06:00 Tee 12:00
526.2500 a% Last 4682.9167 m\ Max 1627.9771 s\ Average

Default Tesplate
Cossand check_snap_load_pl

DINFO | DISET

IN1'ERNET
NOLOGIES LAB

otidd Simulator

SYSTEMS

192.168.0.103 ] 22 | Just/local/pnpdnagios/var/perfdata/ Simulate

eclap-bpbénet. eclap. eu-running@192.168.0.132 / SNMP WIN Net Traffic |

Hon 13:00 Tee 00:60 Tee 06:00 Tee 12:00
2.4847 Mops Last  9.4934 Mbps Max  3.6060 Mdps Average

O Warning 800000000
B Critical 960060000
Intel(R) PRO/1060 MT Network Connection #2 In
check_snap_int
Comsand check_snmp_ m J\

«lap-bp6dnet.eclap.eu-running@192.168.0.132 / SNMP WIN Physical Memory Usl
3.0k

2.0k
2
L0k

&8 Mon 18:00 Toe 00:00 Tue 06:00 Tue 12:00

Bnynn\nuo 2.2541 kMB Last 2.7057 kMB Max 2.2500 kMB Average
O Warning
B Critical «n
Default Template

Comsand check_snap_storage

localhost:8080/CloudSimulator/datacenter/dataCenterSimulationFaster. jsf2cid=6%

Identification of optimal configurations o

allocations on the basis of effective
workload

eclap-bp64énet.eclap. eu-running@192.168.0.132 / SNNP WIN Volumes

Hon 18:00 Tee 00:00 Tee 06:00 Tee 12:00

O C__Label _S... 55.2480 kM8 Last Arena Master Development - [cloud v2 5.doe - Run Mode]
O warning 82548 Lnn Edit View Tools Arrange Object Run Window Help

S CeAtican a2857 Do b @@ @05 o o 3] 02

DR N N TR T VI R
v.,‘m:-»nfw/\\.‘-a.-A [~ = me-E-meme o | 0w | o b e e

To simulate complex cloud
configurations

http://www.cloudicaro.it

o |we |

NETWORKING

B Top-Level
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N
\
sronce 9
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Internet

-
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o
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* Laboratorio DISIT

* Tematiche del corso/
* Struttura del corso

* Infrastruttura del DISIT Lab

* Modalita dell’'esame
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Overview del corso e del Lab (queste slide)

Cloud: virtualizzazione, HA, DRS, FT, architetture
— Container: Marathon, Mesos, Docker = kubernetes

Hadoop, MapReduce, Spark

Indexing and Search: SOLR, SOLR Sharded, Elastic Search
Big Data Storage Confronto: Hbase, Mongo

Visual Analytics: Business intelligence, Dashboard

Big Data Analytics

Batch and Data Stream processing: NIFI, Kafka, ETL, ...
— |OT Architecture: AWS, Azure I0T, Google IOT,

— SnapA4City I0T/IOE

— |OT Industry 4.0

— SnapA4City architecture for Living Lab

Tensor Flow for traffic reconstruction, and simulation

DISIT lab, BigDataArc 2020-21
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* Tipicamente per ognhi argomento sono presentati:
— Requisiti e motivazioni dello sviluppo dell’largomento
* Punto di vista dell’'utente e del gestore
— Stato dell’arte
* Basi teoriche e tecnologiche, Eventuali standard
* Prodotti di mercato (leader), pro e contro
— Recenti Innovazioni e tendenze
— Confronti fra le varie tecnologie e nuove soluzioni, pro e contro
— Dettagli progettuali
— Aspetti prestazionali e di scalabilita
* Seminari di altri studenti e/o esperti, ....
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* Ricevimento per la didattica frontale

— Skype, cercatemi come: Paolo.nesi@unifi.it
— qualsiasi ora, rispondo in chat se necesario fissiamo via skype

una call

* Ricevimento per elaborati
— Come sopra, a qualsiasi ora vi Skype

 Modalita’ per il superamento dell’esame
* Eventuali stage e tesi anche collegati fra loro e con il Lab


mailto:Paolo.nesi@unifi.it
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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/bigdata.ht
ml
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e Laboratorio DISIT
e Tematiche del corso

* Struttura del corso /
e Infrastruttura del DISIT Lab
e Modalita dell’esame
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* Research group since 1994
* Cloud and data center with >700 TByte storage in raid 50/60,

—>800 CPU cores, >15000 GPU cores, >8 Tbyte RAM
—Managing several infrastructures
* Snap4City.org: development and testing platform

* |OT center: reference center
* Open Data and Linked Open Data center
— Integration of more than 800 different Open Data

—LOD for global linked data https://LOG.disit.org
* Nodo CINI per: Big data, Smart City, Security
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* Triennale
— Sistemi Distribuiti — Prof. Paolo Nesi
— Sistemi Operativi — Pierfrancesco Bellini
— Fondamenti di Informatica per Ingegneria Gestionale — Michela Paolucci
— Fondamenti di Informatica per Infermieristica — Gianni Pantaleo

 Magistrale

— Big Data Architectures — Prof. Paolo Nesi (Big Data, Data Analytics, Architecture,
Cloud, loT)

— Security and Knowledge Engineering — Prof. Pierfrancesco Bellini (Knowledge
Engineering, Web Security, Natural Language Processing)

e Altri corsi:
— Data Intelligence — Corso di Intelligence e Sicurezza Nazionale — Prof. Paolo Nesi

— Master in Big Data-MABIDA: architetture, Big Data, Knowledge engineering, Natural
| ancuace Processine cloud etc DISIT lab, BigDataArc 2020-21
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e Laboratorio DISIT
e Tematiche del corso
e Struttura del corso

e Infrastruttura del DISIT Lab
* Modalita dell’'esame
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http://www.disit.org/5492

* Gli elaborati (singoli o coppie di studenti) possono essere di tipo
e (Tipo A) con sviluppo di software, moduli singoli come descritto in seguito.

* (Tipo B) con sviluppo algoritmi di Data analytics.
e (Tipo C) con sviluppo di moduli e processi di data warehouse.

Lo studente puo
— chiedere la sostituzione dell'elaborato e/o del tutor di laboratorio tramite email al

docente.
— decidere di interrompere I'elaborato in ogni momento chiedendo la valutazione e

consegnhando la relazione breve di alcune pagine.


http://www.disit.org/5492
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« Contributo su strumento visuale per la programmazione di IOT Applications,
node.js, node-red

« sviluppo di strumento di simulazione e calcolo della domanda vs offerta di
mobilita con diversi tipi di matrici origine destinazione

« studio di simulatori Open Source per lo studio di movimentazioni logistiche di
materiali in citta anche con uso di Droni, e guida autonoma

« inserimento soluzione per Cut/Past di widget nel Dashboard Builder, con
possibilita di export/import in JSON neutro.

« sviluppo di un sistema di serious game per sharing (bike and car), con lock-
unlock, booking, tracking, etc.

« mobile app per Node-RED come IOT Edge, IOT Applicaton on mobile

« studio e applicazione di strumenti per la generazione di report in ambito IOT
e smart

« Estensione di widget mappa per la ricezione di dati da visualizzare su mappa
« connessione di dashboard a sistemi di supporto alle decisioni come SmartDS.

DISIT lab, BigDataArc 2020-21
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« soluzioni e modelli predittivi per lo studio di eventi di
movimenti del terreno potenziali basandosi su dati di
pluviometri

« soluzioni e modelli predittivi per la manutenzione di
impianti industriali

« soluzioni e modelli predittivi per la manutenzione di
flotte di trasporto

» soluzioni per |la gestione e la riduzione di consumi
energetici in edifici, distretti e citta

 valutazione del comportamento di flussi di persone su
base PAX Counter.

» Correlazione fra tweets e numero di persone in citta
» Etc.

DISIT lab, BigDataArc 2020-21
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« creazione di una IOT Application che possa simulare il
comﬁortamento di un plastico lego o simil lego di una citta' con
parchegqgi, luci, panchine, cassonetti, camion nettezza, autobus,
semafori, flu55| acqua e I|veII| etc. in modo da simulare col
plastico i problem| | smart parklng, smart biking, traffic routing,
etc.

« Simulazione in sinottico completo

» processi IOT per ingestion dati da servizi di raccolta rifiuti o pulizia
strade, che tracciano ogni azione del camion in coordinate gps

- valutazione di nodi JS per node-red per I'ambito energia, e altri

protocolli per la comunicazione con condizionatori, e centrali
elettriche.

DISIT lab, BigDataArc 2020-21
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