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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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. enablmg large-scale co-creation IOT/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 Km4City 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 I0T and City data World IOT 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 — Dewceﬁ -
SNAP ttps://www.snap4city.org
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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

e 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
o3 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 COMPARNIA 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
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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 HUMANIS1]FR
SWARCO Mizar SWMIZ (T
Associacao para o

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

Consorzio Milano Ricerche CMR IT
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Cloud Computing e .1 -

Cybersecurity o IEIE Simulation
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Internet of
Things
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Manufacturing

Data Analytics
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RegioneToscana per Cloud e Big Data

Cybersecurity
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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, Personal
Assistant, NLP, SA, ..

* See projects on: http://www.disit.org/5501
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tnts A PP lication 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.

Mobility and transport

Energy and Govern

Data Analysis — Scientific Research

Industry 4.0

Healthcare and Medicine

Social Network — Internet Service — Web Data
Educational

Financial/Business

Security
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* Condivisione e Integrazione Dati = g

multidominio: semantica e bigdata
e Dati 2Smart City Engine = Control Room

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

etc.

— Per il miglioramento di servizi
correnti

:::::

— Per reagire ad eventi,
incremento della resilienza,

Jp " { VADEe .
g - Nascondi Mcnu!
— Per la creazione e e aee |

servizi Innovativi DISIT lab, BigDataArc 2018-19
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INGEGMNERIA
DELLINFORMAZIOMNE

F I RE N Z E DIPARTIMENTO DI

UNIVERSITA
=z | DEGLI STUDI | DINFO

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 2018-19
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INGEGNERIA
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4

Ira di bas

Transatio HDFS, noSQL

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

Elastic
search

User
interface,
Dashboard
Drill down
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Data
Driven

Stream

DISIT

DISTRIBUTED SYSTEMS

AND INTERNET — : I -
TECHNOLOGIES LAB = J f f J Q ( p J
http://www.disit.org _ 2 s

Batch

HDFS, noSQL search

ETL, NIFI

SOLR, Elastic

~—
\

—
I

SN ——

Knowledge base

e

DISIT lab, BigDataArc 2018-19

Facet,
cluster

User
interface,
Dashboard
Drill down

Spec dash

Optionally
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Transport systems . 0-n

Mobility, parking . . . . / Tools for City Operators and Decision Makers
— KmA4City Smart City Engine I Smart City Dashboard Smart Decision Support
i 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 e = ot d¥a® g. Vo~ = |=rEz
Cameras, ..

Environment,
Water, energy

User Profiling and Suggestions on
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 or ie) ToeTer 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 _riche ssi alla -
. : gtatistic che UNIF
N * Aspetti legali rure P blic
oF * Cartella clinica Stru

ﬂ‘fb@é\’b Pa rc.h od Sy %
" & . -eggi € ai myca; S .
o -\’o\& O POSIZione taxi * Terremoti Sel Pubblic; b’e,- 8;2
. 900 &60 A ] POSiZione C i Parche .
° (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 = ontologie 2 knowledge base = expert systems, per
ricerche in chiave semantica, Riconciliazione semantica, completamento,
contestualizzazione, ...

DISIT lab, BigDataArc 2018-19
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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 S e
Partition
key concept. A ——

DISIT lab, BigDataArc 2018-19 31
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DINFO

AFIT
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DELLINI OFIMAZ OMNE

U

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
§«»" 2 I'ICI k .-’ {l\mleegg}flt]database

Cassandra

“A- »

e redis

AP, e

Hortonworks MAR R

TECHNOLOGIES

=h DataStax

amazZLon
HADAPRPT web services
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS c Sii-Mo ﬁ é % _% (KM[4[CITY]
FIRENZE | &5 tuaon | NS e SRS =l —— el F 7 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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-Circle: it is RDF Store that contains
et RDF triple

brge—oou@!bmﬂhﬂ
Lnl.ersﬁl—plj‘r.—reaclhg—llsla
h -Line: the starting RDF Store contains
at least one RDF triple belonging to
the ending {ammow) RDF Store

sr.'l: -LightBlue: the RDF Store is present in
- LOG Database. With double-didk goes
to the selected RDF Store on LOG

~Orange: the RDF Store is not present
laumz!re.ncpallles = =

m@,ﬂm in LO'G Database

To show RDF Store information go on
_d..a it with mouse

i Sg=r
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| 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

tities: 1
Shien=:EE

PISTOLA

hasProvince

l.%d Open

belongTo
i=Im

Grapf?

type

hasStreetMumbaRIT04801702380TO...

contains

managingfAuthori... FIRENZE

RTO42017 0899 1EELO48017 24754

managingAuthori..
ewmerfAuthority
inMunicipality

belongTo

contains

ends

has
hasExternalfccess
hasProvince
hasStreetMumber
isIn
isPartOfProvince
managingfuthority
placedIn

zeehl=o

RRNAANOWN

00N

coincidewith
depiction
forming
hasAccess
hasMunicipality
hasRule
inMunicipalityOf
isFartof
isPartOfRegion
ownerfuthority
sameAs

starts

type

)

P

hasExternalAcce...

MUSEQ SALVATORE...

RTO48017234934ES ..

4E017 24T S5ES ..

placadIn

type

placaedIn

QP

managingAuthori

hasRule

forming

o

RTO48017017682A...

YOG HE e

museo ferrag Ao

Relaticns of Musec Ferragame with the road

graph
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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 C

I

¥

—

http://www.km4city.org
TG

H & &

N
&

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

Mmoo

|| =

l


http://www.km4city.org/

UNIVERSITA
DEGLI STUDI DINFO DISIT

g | . |mmuce-  Coverage: examples

http://www.disit.org

IT4070011 —
C-2PS — Vi
<

&

Advertising +
AgricultureAndiivestock +

Rt [ e e e ey
cunurancin]
: i DT — -

o

@ NRRRORANRRRRENERRERRE

Viterbo

* Search all services in the area
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DELLINFORMAZIONE
—— E ¥ VT Sy
+ I - Nascondi Menu|
- Fermate Firenze | Comuni in Toscana | Ricerca Testuale l:%
O‘ Seleziona una provincia:
- FIRENZE -
Seleziona un comune:
/(1 FIRENZE -
—Actual Selection

COMUNE di FIRENZE

- 8 ..--mM?

(s crry

Giovedi Venerdi

poco nuvoloso poco nuvoloso
- 20°C/33°C /
20°C /30°C

https://servicemap.km4city.org

- Nascondi Menu

Sabato

velato
/4

DISTRIBUTED SYSTEMS
AN

D INTERNET

TECHNOLOGIES LAB
http://www.disit.org

H & % e meaicee

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!

—y i z ) 2 B
b | -2 & ST

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 +

L)

N. risultati: Nessun Limite ~

&

5 Raggio ricerca | 100 metri

Qo -

atl della ricerca
pia di 4000 risultati, attivato clustering

Services 16858
o Ko wOf=
| = o =

a © OpenStreetMap contributors, CC-BY-SA. Imageny,. © Ma-bpgox
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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

DISIT lab, BigDataArc 2018-19
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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

DISIT lab, BigDataArc 2018-19
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FIRENZE | REGne o | BB RRer s NdUOop alil dPnRCUulc
http://www.disit.org
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
Cl
Lol

i

i

i

Data Node Data Node Data Node
 Block N eco N - 4
BLOCK BLOCK BLOCK

@

|

i
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Snap4City

shapécity
AreaManager | Idap

@ Dashboards

& Notificator

0 10T Applications

P 10T Directory and Devices ¥

M Knowledge and Maps ¥
Micro Applications

W External Services

Data Set Manager: Data Gate

2 Resource Manager: Process Loader ~

@ Development Tools *
& Management ¥
Help and Contacts *

D Documentation and Articles ¥

& MyProfile v

UNIVERSITA
DEGLI STUDI

FIRENZE

INGE!

@ File Edit Code View Plots Session Build Debug Profile Tools
O - CRf - & Go to file/functior - Addins -

Console  Terminal =0
~/Sna

®

[1] "carpark”™
Warning in statisticsResult[indfolder]$statisticsOutputame = unbox
("Predictions") :

number of items to replace is not a multiple of replacement length
Warning in statisticsResult[indfolder]$statisticsOutputame = unbox
("MachineLearningPredictions") :

number of items to replace is not a multiple of replacement length
“geom_smooth()’ using method = 'loess’
m "carpark"
Warning in stcthn(sREsth[1rdFolder]5statlsnfs(}LtJLtName = unbox
("Anomalies”) :

number of items to replace is not a multiple of replacement length
[1] "MO ANQGMALIES ON THE SENSOR -CarParkBeccaria_free-"
[1] "PRESENCE OF ANOMALIES ON THE SENSOR - CarParkCareggi_free-"
[1] "PRESENCE OF ANOMALIES ON THE SEMSOR - CarParkPieracciniMeyer fre
e-"
[1] "HO ANOMALIES ON THE SENSOR -CarParkS.Lorenzo_free-"
[1] "NO ANOMALIES ON THE SENSOR -CarParkStazioneFirenzeS.M.N. fres-"
[1] "carpark™
Warning in statisticsResult[indfolder]$statisticsCutputame = unbox
("Anomalies”) :

number of items to replace is not a multiple of replacement length
[1] "HO ANOMALIES ON THE SENSOR -CarParkBeccaria free-"
[1] "PRESENCE OF ANOMALIES ON THE SENSOR - CarParkCareggi free-"
[1] "PRESENCE OF ANOMALIES ON THE SENSOR - CarParkPieracciniMeyer fre

.
[1] "HO ANOMALIES ON THE SENSOR -CarParkS.Lorenzo_free-"
[1] "NO ANOMALIES ON THE SENSOR -CarParkStazioneFirenzeS.M.N._frea-"

Files Plots Packages Help Viewer =0
© | NewFolder | @ | Upload | @ Delete 4| Rename | {3 More +

4} Home

A Name Size Modified

nohup.out 728 Mar 30, 2018, 9:47 AM
R

SnapdCity

Snap4CityDEMO

Snap4Cityold

DINFO

DI F'AFITIMENTO DI
DELL INFOF!MAZIONE

Help
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R Studio Development

© | AnomalyDetection.R

118
111
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131~
132
133
134
135
136
137
138
139
149~
141
142
143
144
145
146
147
148
149
158
151
144:4

Source on Save | 4/ +Run

anomaliestatr], "timestamp"] ¢- as.character(dataFinal[res$anoms$index ,"alignDateTime"])
anomaliestatr], "anoms"] <- as.numeric(res$anoms[,"anoms"])

#table with anomalies

setwd (outhD)
options (dlglts =1)

snapdcity
R Project: (None) »

=0

o4 #Source +

tBtable <- tableGmb(anumallesMstr, rows = NULL, cols = ¢("Date and Time", "Anomaly"), theme-ttheme_default(base_siz

grid.drau(tBtable)
h <- convertHeight (sum(tBtabletheights)
w <- convertiidth(sum(tBtableswidths),

"in", TRUE)
in", TRUE)

plot <- res$plot

plothix <- grid.arrange(plot, tBtable,
neol = 2,
heights=c(5,1),
as. table=TRUE)
setwd (outhD)

ggsave(paste(columnshame[1],"Anomalies.png”, se plotMix, width=22, height=h+5)

, finally = {

b
statisticsResult[[indfolder]]$resultFiles|indResult]$sensor=NULL
statisticsResult[[indfolder]]$resultFiles|[indResult]]$sensor-unbox(as.character (columshame[i]))

statisticsResult[[indfolder]]$resultFiles|[indResult]]$png=unbox(paste(outhD, paste(columnsName[i],

indResult = indResult + 1

Telsel
Jelse{

print(paste("NO ANOMALIES ON THE SENSOR ", "-", columnshame[i], "-", sep=
1

L

¥

setwd("~/SnapdCity”)
urite(jsonlite::to)SON(statisticsResult[[1]]),
return(statisticsResult[[1]])

I

"JsonStatisticsResult.json”)

anomalyDetection(anomalyDate) &

Environment  History ~ Connections.

& H

# Import Dataset » | §”

2 Global Environment «

D dataFinal 2794 obs. of 18 variables

D dataset 35539 obs. of 12 variables

D dataTest 97 obs. of 15 variables

(D dataTestFinal 97 obs. of 3 variables

D dataTrain 2793 obs. of 15 variables
OnmeltDataTest 97 obs. of 4 variables

Op3 Large gtable (784 elements, 9.2 Mb)
Oplt List of 9

DstatisticsResult List of 1

"Anomalies.png”, s¢

»
R Seript ¢

=0

List «

DISIT lab,

o

—

Flles  Pots  Packages
Q. Newrolder O Upload (O Delete o Bename | (G Moes +
/.\n:me JeapdCiey  SantcyOutput
A Nave

t
RO >

CarParksDayTread png ‘

Melp  Viewer

A}

: CormelationMatrix

‘.! 1}

SamorsMeanferDayMoment. ooy
5 StatisticsBySensors pnp

Saatistic s BySensorsAndOuyMoment png
2 VehicleFloaOaiTrend pog

LB

maaserad Click on each .png file to visualize the statistics: a new tab will be opened
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Energy (demo)

ServiceMap, SmartDS

Sun 23 Oot @ 22:3325

(5min) OQS 4 min

2 Florence data overview
A table based overview over city main data

Air Quality Index 20| B Weather stations

e wind spead Temperature. Rain today Pressure
. (hmyhy. iection focy. | Humidity (98- ) mbar) Sertces

Statise

Smart Ciy Data Overview 2

Sperimentale

Tuscany cmes pollutions - Pie chart « 1 Internet connestions (% per city quarters) - Racar sern

22

O City consumption trend (Gasee
2226

amin

Bus state knes (%) - Pie chart
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Smart Benches

Smart waste

ZTL gate




UNIVERSITA
DEGLI STUDI

DISIT

T e
AND INTERNET METEO

IF'AFITIIEENTO DI

F l R_E N Z E ngLLINFCF;‘I%lAMAZIONE TECHNDLOGIES LAB | .
http://www.disit.org Nu._._a BASSO MEDI! »7
-\ r- 17 1 —~ = mne €' - B o 9 adhen RISCHIO IDRAULICO
ata Kinds vs Widgets: Special Widgets N

RISCHIO IDROGEOLOG

* Complex Event RIscHIO NEVE

RISCHIO GHIACCIO

RISCHIO VENTO

 External Service

‘lg * MicroApplication .
= * Special Widget
@ °* POI, Point of Interes

>

Q - KPI, Key Performance

c Indicator
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My Personal Data
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PM2 @ Q4
Value: 221
No th sholds defined

e Complex Event =
° External Ser\nce ; 3 heat = ,  3 DL : : e O Cem (D o
* MicroApplication 7 N TR ErS

Sitatus

« Special Widget ot B
* POI, Point of Interest e
KPI, Key Performance "  —t
Indicator H S e e e e
° S ensor — T i e ANy (umination KO Sewer problem

bl Wind speed
(km/h)~

Temperature
(°0)~

today Pressure

Direction Humidity (%)~ R‘;mm )e (mbar)

* Sensor-Actuator
My Personal Data

High Level Types

Urban faults - Stacked areas

\Sesto Fiorentino 50 N 7 32 0 922 400

liomo 65 NE 55 37 0 876
200 122
* Dashboard-IOT App oo [l 0 0 n [am
ashboar —
Vada n s 6 0 895 !
: 22770 | - 1
. T K | ica N 72 1 0 013 | 100 =3
Real Time | : : =
| ko 0 3 19 0 057 o 22 12 17,
. Reported Taken over Work in progress
Eve nt D r I ve n Dirty road @ Road surface hole Illumination KO Sewer problem

@ Hygienic conditions wWater leak
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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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— Solutions for

— Predicting models

— Early detection

— Anomaly detection
Data Analytics

— Data mining, Clustering

UNIVERSITA DINFO
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FIRENZE | 585\ wazone | TEGHNOLOGIES LaB

Expo 2015 Visitors

200000

100000

Expo Visitor TS
Train SARIMA
Train SARIMAX
Test SARIMA
Test SARIMAX

o\ e

/U\,OJWM

ago 01
2015

ago 11
2015

ott 20
2015

ott 06

ago 25 set 08 set 22
2015

2015 2015 2015
Training: 01-08-2015/02-10-2015 63 DD
Test period: 03-10-2015/25-10-2015 22 DD

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.

I Semantic CompUting —e—ElIl —=—VII EEI ——VEI VEE VVE
— Machine learning o Sii-Mobility
— Natural Language Processing, 80000
Sentiment Analysis 00000 SneRneaieEs 0 SRS
Architetture parallele //M
— Hadoop’ Spark’ Kafka, map reduce 1 2 34 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25
— Hdfs, Hbase, Mongo, _ ==
Virtuoso, RDF stores IOTCOE I REPLICATE y =
— Distributed Scheduling : D:/tiz(cez 2 e — .
,.// \\\\“\\:\w“w‘

P — Data aggregation T —— o
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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.
Infra.

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

— Increase city resilience
— optimize traffic flow
— take decision of routing
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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 HUMANIS1]FR
SWARCO Mizar SWMIZ (T
Associacao para o

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

Consorzio Milano Ricerche CMR IT
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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
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Strategy Editor and feedback

Rule name Type #sent #viewed ;“‘n‘: edon | peccription
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0% Suggest (in german) an event currently on in Flore:
daily_event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.07% Suggest (in english) an event currently on in Florence

- commuter 5 (0.29%) 0 (0%) 0 (0%)

- student 14 (0.81%) 0 (0%) 0 (0%)

- tourist 1462 (85%) 25 (35.71%6) | 25 (1.71%)

- citizen 113 (5.57%%) 3o (55.71%) | 39 (34.51%)

- operatoer 0 (0%) 0 (0%) 0 (0%)

- disabled 0 (0%) 0 (0%) 0 (0%)

- all 119 (6.92%) 6 (8.57%) 6 (5.04%)
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 | 6 (0.01%) 0 (0%) 0% Suggest (in french) an ewvent currently on in Florence
daily_event_it ENGAGEMENT | 5459 (5.73%) 296 (30.02%) | 5.42% Suggest (in italian) 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

parked in a residential parking zone

parir

shoot,

=1 Inform
Engage
Stimulate / recommend
Anomalies Detection

Provide Bonus, incentives

2arked in a residential parking zone

ion for a nearby point-of-interest

4
— — —
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* |[n una certa misura minor problemi di volume nei casi specifici
 Maggiori problemi di real time, event driven
 Maggiori problemi di non uniformita

— degli stream data in ingresso
— Formati e protocolli diversi per devices e pacchetti di comunicazione dati

* Problemi di tracciabilita del dato
* Problemi di licensing del dato

* Problemi diffusi di security nelle soluzioni ICT: comunicazione,
storage, accesso e monitoraggio, etc.
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= ) importDatsset - | List - o®oe
7 Global Environment « oy <« .
ataFinal 2794 obs. of 18 variables - N, .2 bl .3
) dataset 35539 obs. of 12 variables * 900 b
57 obs. of 15 varisbles - . oo .
57 obs. of 3 variables w—— - L X J A
2793 obs. of 15 variables otm—— s . - e
97 obs. of 4 variables . . > . - L J ..
Large gtable (784 elements, 9.2 Mb) - - . R
List of O
List of 1 .
—
! . B
- |
. : | —————
[ L ! ‘e
.
‘. — —— e -
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Cloud computing e Virtualizzazione

NFO

DIPARTIMENTO DI
INGEGMNERIA
DELLINFORMAZIOMNE

 Motivations for Cloud computing and Virtualization
* Virtual Machine concepts: emulation, para-virtualization, snapshots
* Cloud Computing, cloud vs grid, goals of cloud computing

* High Availability, wWorkload 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 2018-19 ' 98



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGMNERIA
DELLINFORMAZIOMNE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB 4
http://www.disit.org /_
L *

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 :gg T H :EE
— 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

[ e

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 | DISIT

IN1'ERNET
NOLOGIES LAB

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

Hen 18:00 Tee 00:00

2.4847 Mops Last
O Warning 800000000
B Critical 960060000

Intel(R) PRO/1060 MT Network Connection #2 In
check_snap_
Comsand check_snmp_ m J\

Tee 06:00
9.4933 Mops Max

3.6060 Mps Average

| /usr/local/pnp4nagios/var/perfdata/

Tee 12:00

Slmulator

192.168.0.103 | 22

To simulate complex cloud
configurations

Simulate

)_int

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

2.0k
2
L0k

&9 Mon 18:00

O Physical ! Ih.o
O Warning
B Critical «n

Toe 00:00 Tue 06:00 Tue 12:00
2.2541 kMB Last 2.7057 kMB Max 2.2500 kMB Average

Default Template
Comsand check_snap_storage

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

Identification of optimal configurations

allocations on the basis of effective
workload

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

: Tee 00:00
__S... 55.2480 kM8 Last

B Critical 92857

Tee 06:00

Toe 12:00

http://www.cloudicaro.it

H Trana Master Devalopment - [cloud v2.5.dos - Run Modal
File Edit View Tools Arrange Object Run  Window Help
Do el | | &5 e |-

) O W P @ A \.‘-ﬂ.-A

- =] 8 20m e[ T (s | e e 1w [ '!IN’E|
[~ = me-E-meme o | 0w | o b e e

Internet
NETWORKING

= i)

N
\
sronce 9

@@@@@

= =
(o H e - - ()
=
]
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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 costo e del Lab (
Hadoop, MapReduce, Spark

gueste slide)

Batch and Data Stream processing: NIFI, Kafka, ETL, ...
Indexing and Search: SOLR, SOLR Sharded, Elastic Search
Cloud: virtualizzazione, HA, DRS, FT, architetture

Container: Marathon, Mesos,
Big Data Storage Confronto: H
|OT Architecture: AWS, Azure

Visual Analytics: Business inte

Docker
nase, Mongo

OT, Google 10T, Snap4City IOT/IOE
ligence, Dashboard

DISIT lab, BigDataArc 2018-19
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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

—|n ufficio: Via S. Marta
—Tutti i Venerdi dalle ore 11:00 alle 13:00

* Ricevimento per elaborati
— Ogni giorno, dalle 8:00 alle 20:00, inviate una email

* Nuova Modalita’ per il superamento dell’'esame

* Eventuali stage e tesi
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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

e 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, 3800 GPU cores, >4 Tbyte RAM
—Managing several infrastructure

* |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
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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, Architecture, Cloud, 10T)
— Security and Knowledge Engineering — Prof. Pierfrancesco Bellini (Knowledge
Engineering, Web Security, Natural Language Processing)
* Altri corsi:
— Data Intelligence — Corso di Intelligence e Sicurezza Nazionale — Prof. Paolo Nesi

— Master in Big Data-MABIDA: architetture, Big Data, Knowledge engineering,
Natiiral | anciiace Proces<ine clotid P'ediee: BisbataArc 2018-19
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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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* Gli elaborati (singoli o coppie di studenti) possono essere di tipo
— (A) con sviluppo di software, oppure di tipo

— (B) compilativi che non implicano lo sviluppo di software (per esempio: confronti fra
prodotti, progettazione su carta di soluzioni, valutazione delle prestazioni di prodotti
e soluzioni, etc.).

— Possono essere o meno completati con successo raggiungendo o meno gli obiettivi
proposti.

— |l voto viene stimato sulla base del lavoro svolto su base qualitativa e quantitativa
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
consegnando la relazione breve di alcune pagine.
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European Union's Horizon 2020 research and innovation programme (grant agreement n° =
653460).

Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020
are representing tools and research founded by European Commission for the REPLICATE
project. REPLICATE has received funding from the European Research Council (ERC) under the REPUCATE
European Union's Horizon 2020 research and innovation programme (grant agreement n°

691735). N
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All slides reporting logo of Sii-Mobility are representing tools and research founded by MIUR "
for the Sii-Mobility SCN MIUR project.

Horizon 2020
European Union Funding
for Research & Innovation

Thanks to the European Commission for founding. All slides reporting logo of Snap4City of
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KmA4City is an open technology exploited by those projects and line of research of DISIT Lab.
Some of the innovative solutions and research issues developed into the above mentioned
projects are also compliant and contributing to the Km4City approach and thus are contributing
to the open Km4City model of DISIT lab.
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