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* Aggregate & integrate data
— Multiple protocols from urban operators, ... |45 Jsatd =
. . Qe s
— open data, I0T, sensors, internet of everything, I =~ &dei .

cloud, mobile devices, Wi-Fi, social media, ...

* Data Exploitation performing
— predictions, reasoning, business intelligence, ..
— users behavior analysis, decision support system, ..
— Control Room, Real Time Monitoring tools, ....

* Produce value from data enabling to
— Stimulate virtuous behavior, influence City Users!
— Put in action CITY Strategies
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* Dashboard and Notifications for Decision Makers
— Control Room Dashboard, Notifications, personalized
— Widgets in third party web pages
* Development Tools for Applications
— Development of Web and Mobile App, HTML5, Open
— Development of IOT Application for all
— Smart City API to access and exploit the city knowledge KmA4City
— Easy upload of Data Set and Data Analytics/Processing Processes

— Development Environment for Data Analytics
« Sand Box, VM for developers: ETL, Phython, C/C++, Java, etc.

DISIT lab, Gennaio 2018
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Static, Slow and Real Time data flows

Static, Slow and Real Time data flows

KmA4City

Big Data Analytics

Service Tools

Km4City Smart City API

DISCES -- Distributed and parallel architecture on Cloud

Big Data Analytics

Service Tools

Km4City Smart City API
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 The Km4City model consists of an ontology and documentation to

populate and reasoning on a GraphDB. fsﬁMobzli?//

* ServiceMap tool

— with KmA4City are substantially a Smart City Expert System, SCES
— includes the Smart City API

— is a for developers to: search and browse on Smart City Knowledge, also
to generate examples of the Smart City API call to be used in the
development of Web and Mobile Apps

* Final users tools exploiting Km4City are:
— Web and Mobile Applications and Dashboards

DISIT lab, 15 Agust 2017
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* Dashboards can render data coming from multiple data sources:

SQL, noSQL, RDF Stores, etc.

— Each Dashboard is based on a number of Widgets that can be fully
configured for color, size, style, etc. and connected to data sources

— Each Widget can show in different manner multiple metrics, taken from
multiple sources

— Widget can be created and changed at source level in PhP and JavaScript

e At each metric of a Widget, a number of Notifications can be set
up with multiple firing conditions

* You can access to the Dashboard Manual via Km4City docs web
pages
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Florence data overview

A table based overview over city main data Wed 18 Jan @ 19:19:10

Air Quality Index 39 Weather stations Citiziens satisfaction index

Criteria - o -

Da . Availability time Emergency
;a Wind speed . . Temperature Humidity (%) Rain today Pressure Vs Quality (%)~ Cost (%)~ i ‘; %anr handling (%)~

PM2~ PM10~ . (km/h)~ (°c)~ umidity = fmm)- (mbar) Services ndling

Station
0-->4
u : Water

Sesto Fiorentino 50 10 > 20 0 922 Public
120 41 36 20 --> 25 transportation

Livorno 65 25 --> 20 0 876
20 = 50 Public safety

33 25 66 123 45
----- managemenr

Follonica 0 913 Welfare

Public 58
Giglio 0 957 administration
39s

Florence events 2017 overview

Tourists flow

Categories Frelds
/ i Winter

Total arrivals Overnights ;
Categories

I
Vehicle

Classical music, opera,
Airplane 36 ballet

Train 81 Exhibitions

Guided tours
Car

Film festival

Bus
Markets, fairs

Cruise
Readings, conferences

Boat =
Contemporary music

Sport

DISIT lab, 15 Agust 2017



Smart City Data Overview

Sperimentale
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Smart City Data Overview 2

Sperimentale Thu 16 Mar @ 02:24:52
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Real Time Sensors via ServiceMap3D
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Environment and Weather
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Notificator monitoring

Data about events received by Notificator Sat 30 Sep @ 18:17:50
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Twitter \l'igilance - Total events - Day i1 @ Same data for too much time - WifiStream_Users @ @ Import data error - Wifi_Operative Import data error - Bus_Active TT &
@ Import data error - Wifi_Power_5Ril @ @ Data too old - Wifi_Remark_Day Data too old - DCHum1 @ © DB reading KO - Database access object @
@ Data too old - DCTempl Same data for too much time - DCTempl 0 Import data error - DCTempifioat @ @ Data too old - DCTemp2
@ same data for boo much time - DCTemp2 Value >= 24.5 - Temp 10 @ Value >= 100 - Utenti attivi {12 ore) ©
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@ Import data error - Events FI_Day @  Import data error - Meteo Rt @ @ Data too old - Park_Free 8 © Import data error - Park_Free @
Import data error - Park_Free FortezzaFiera @ O Import data error - Park_Free MercatoCentrale § @ Import data error - Park_Free Parterre ©
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Statistics on API Mon 5 Feb 23:55:07

SM - Accesses top 10
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Bcalls 4
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@ results
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SM - API use today 28m SM - API use - Time trend - Today SM - API use today - Time trend - Month
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e Cities aims at providing new Smart Services to city users:
— operators, final users, etc.

* In most cases via Web and Mobile Apps which exploit data:
— Structural data, open data, real time data, etc., private data from companies

— to be aggregated and transformed in services (providing: prediction,
information, early warning, relations)

— at reasonable cost for: developers, operators, and SME to realize new Apps
and services.
* [f cost is not affordable, Services and Apps are not developed, in most
cases the Apps are also provided for free, so that high costs are not
sustainable = Public Private Partnership

DISIT lab, 15 Agust 2017
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e Case A) Data may be accessible as single non-Aggregated Data Sets

— -2 very expensive for App builders or

e Case B) Services and microservices may become accessible via Smart
City API, providing a view on Aggregated Data and Services.
— -2 Affordable for App builders
Case B ) Smart City APl on aggregated data is as solution

— PROS: May abstract from the underlined data model, but can exploit it to
provide insight, inference, reasoning about the aggregated data and services

— CONS: may be complex and difficult to use without training and without
knowing the context.

— CONS: they have not been standardized yet.

& 1 " DISIT lab, 15 Agust 2017
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Search data: by text, near, along, etc...
— Resolving text to GPS and formal city nodes model

Empowering the city users

Access to event information

Supporting City Users in using Public Mobility
Supporting City Users in using Private Mobility

New Experience to access at Cultural and Touristic info
New way to access at health services

Access at Environmental information

Profiled Suggestions to City Users

Personal Assistant

Sharing knowledge among cities

DISIT lab, 15 Agust 2017
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Street and geoinformation of the territory and
details for routing, navigation, ...

Mobility and Transport: public and private,
public transport, parking status, fuel
stations prices, traffic sensors, etc.

Culture and Tourism: POI, churches,
museum, schools, university, theatres,
events in Florence

Environmental: pollution real time,
weather forecast, etc.

Social Media: twitter data

Health: hospital, pharmacies, status
of the first aid triage in major hospitals, ...

Alarms: civil protection alerts,
hot areas, ...

DISIT lab, 15
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*
2 ... 9x "

i Regular Services i Transversal Services |

Services Categories

De/Select All 20 Service Macro Classes

v E Accommodation +
E Advertising +
m AgricultureAndLivesto

ﬂ civilAndEdilEngineering - SerVICe CIaSS

B Architectural_consulting \
m Building_construction v

Cartographers

Civil_enaineering

Engineering_consulting

u Atcommodation -

Other_specialized_construction
a Specialized_construction
u Surveyoar

\ @ Technical_consultants )

g Cultural Activity +
EducationAndResearch +
+ ¥

L ¥

|:| Environment +

Agritourism

n Bepch_resort

m Bed and _breakfast
H Bodyding_house
E Camping

E FinancialService +

u GovernmentOffice +

E HealthCare +

@ IndustryAndManufacturing +
E MiningAndQuarrying +
ShoppingAndService +

ﬂ TourismService |+

ﬂ TransferServiceAndRenting +
ﬁ UtilitiesAndSupply +

E Wholesale +

m WineAndFood +

m Day_care_centre
H Farm_house

H Historic_residence
- W

INARARARA IS
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* POI: point of interest

* type: macro and subcategories

e Position: GPS, address, telephone, fax, email, URL, ..
* Description: textual, multilingual, with images, ...

* Link to dbPedia, Linked Open Data

* Links to other services

* Real time data if any: sensors data, timeline, events,
prices, opening time, rules of access, status of
services, status of queue, etc..

* See transversal services on ServiceMap

— Regular and in test platform

- Hide Menu

Regular Services | Transversal Services

w

ervices Categories
e/Select All
+

)

DigitalLocation +
HappeningNow +
Path +

Public Transport Line
Road Sensors

Bus Stops
Tram_stops

[ Train_station

B Ferry_stop

= OOO000000000000o0
- dddddaasaeadcaaas

a
-

search text into service

results for each:
earch Range | 100 mt b

Q -
;] —d
Vit FIETrraTE

A J

w | 2
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AURORA

LINKED OPEN GRAPH
Tipology: Accommedation - Hotel
Email: infoi@hotelaurora.info

Website: www. hotelaurcra.info
Phone: 055210283

Address: VA L ALAMANNIL, &
Cap: 50100

City: FIREMZE

ZCS_1_D

LINKED OPEN GRAPH

Address: VIA GUSCIANA
Cap: 50124

City: FIRENZE

Prov.: Fl

Remove from map

Glardino

% k Torrigiani

UNIVERSITA
DEGLI STUDI

FIRENZE

Tipology: TransferServiceAndRenting - Controlled_parking_zone

DINFO | DISIT

DIPARTIMENTO DI

INGEGNERIA

DELL INFORMAZIONE TECHNOLOGIES LAB
http://www.disit.org

TPL STOP : Piazza Stazione (Fr. Cc)
Vaibus

LINKED OFEMN GRAPH
Lines:

FI-LU | FI-VG

Mo available routes

Display Bus per page

Search: |
Time Line Direction
T 08 3E00 20170330 FI-LU Fiazzale Verd -~
08:18:00 2017-03-20 FI-LU Piazzale Verdi
10:09:00 2017-03-20 FI-LU Piazzale Verdi
g
J017-03-20 FI-LU Piazzale Verdi
01 7-03-20 FI-LU Piazzale Verdi
L

e 1ot

Jata currently not available

Loggia San Paolo

LIMKED OPEM GRAPH

Tipology: CulturalActivity - Monument_location
Address: WA DELLA SCALA, 3

Cap: 50123

City: FIREMZE

Prow.: Fl

Photos:

Description: The rounded arches, the stone
skeleton and the glazed temracotta medallions
recall the model of the Loggiate degli
Innocenti. The medallions in glazed temracotta
by Andrea della Robbia and his sons Marco
and Luca contain seven polychrome figures of
Santi Francescani and two works of mercy
Cristo conforta un Giovane and Cristo conforta
un Anziano. Beneath the portico can be
admired the expressive embrace between San
Domenico Guzman and San Francesco d Assisi
by Andrea della Robbia

DISIT lab, 15 Agust 2017

Giardino di piazza dell Indipendenza

LINKED OPEN GRAFPH

Tipology: Entertainment - Green_areas
Address: PIAZZA DELLA INDIFENDENZA, 15
Cap: 50128

City: FIRENZE

Prov.: FI

Note: sreeverdi228
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o A E -‘*‘W““” - Hide Menu
° SearCh by tEXt for POIS VIa ‘ Florence Bus | Tuscan Municipalities | Text Search | Events

Search by Text: | |

— Full text: description, title, macro and R — A
CategOry na me |’|Quck address/location search

exclude PoI: (] AND mode: []
Via romagnosi 3,ﬁrenze|

— Filtering by macro-cat and subcategory Bimocessos - et rmoe -
d EOPERA 3 5.R.L. - FIRENZE
A gEx 3 Gavinana - FIRENZE 3

- Fi |te ri ng O n d iSta n Ce a n d geo m et ric [ vIA FRANCESCO DOMENICO ROMAGNOSI GELLO, 3, SAN GIULIANO TERME

[)viA GIAN DOMENICO ROMAGNOSI, 3, ROSIGNANO MARITTIMO

S h ad pe — | [JVIA GIAN DOMENICO ROMAGNOSI, 3, PRATO

[JvIA GIAN DOMENICO ROMAGNOSI, 3, SESTO FIORENTINO
EROMAGNDLI PALMIRO - FIRENZE

* Search by text with assisted | Blronsgros- e

LU vIA MARIO ROMAGMOLI, 3, PISTOIA

® PELLE'I—I'ER_IA EVA DI ROMAGNOLI LORENZO - FIRENZE
Suggestlo n to get: DCampo di calcio "Romagnoli - FIRENZE
ESTEFAND DI ROMAGNOLI STEFANO - FIREMNZE
L] vIA GIANDOMENICO ROMAGMOSI, 34, FIRENZE

- St re ets a n d CiViC n u m be rs’ O r PO |’ [JviA GIANDOMENICO ROMAGNOSI, 35, FIRENZE

[JvIA GIANDOMENICO ROMAGNOSI, 36, FIRENZE

I ti n [JVvIA GIANDOMENICO ROMAGNOSI, 19, FIRENZE
Oca O S [ vIiA GIANDOMENICO ROMAGNOSI, 23, FIRENZE
[ vIiA GIANDOMENICO ROMAGNOSI, 18, FIRENZE

=
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olyline

' & )

)

—t

Each request or search in the Km4City model
can be referred to a point and a ray, to an area,

Inside a closed polyline
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Search: provides a set of different searches on MAP and LOG

Save & Get API Call: saves the performed visual query to send via
e-mail the Rest call to the developer

Save & Get QuerylID API Call: saves the performed visual queries
and send via e-mail a Rest call with a simplified syntax referring to
a QuerylID and not reporting the complexity of the query.

Save & Get Embed Code: saves the visual query of the user in
visually recall smart city elements on the map, and gives the
HTML Iframe code for embedding the view on a third party web

Page,;

DISIT lab, 15 Agust 2017
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Empowerin

e Allow city users to

— provide comments, images and scores

associated with a certain Service (or place,
via GPS)

— Get list of last contributions of the same kind
provided by other users

* They can be:
— used as feedbacks
— moderated by a back office personnel

l

0Q

LIty Users

* In the future (=) connection with a more
powerful server based on 311 standard
would be possible

DISIT lab, 15 Agust 2017
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cess to Event intformation |-+

80 events found.

|| Florence Bus | Tuscan Municipalities | Text Search | Events '!
l ¥

Plautilla Nelli. Arte e devozione in convento sulle orm
Savonarola.

LINKED OPEN GRAPH
Event Type: Mostr=

!
Tra arte & moda
‘ Place: MUSEQ SALVATORE FERRAGAMO ad Arcetri

L4 T L] Date: da 2016-05-19 a 2017-04-07
ett I n g ra I c Eve nts | |Time: 10.00 -18.30; chiuso 1/1, 01/05, Sorsi di Musica
| 15/08 e 25/12
| N ZOOLOGIA LAl LINKED CFEN GRAFH
| Tra arte & moda (2) Event Type: Musica classica, opera e balletto

| |Place: MUSED SALVATORE FERRAGAMO Place: VILLA BARDIN
Date: da 2016-05-19 a 2017-04-07 [eo; 25-268/12e § Address: COSTA SAN GICRGIO, 2

[ ] [ ] [ ] | .
G ett I n C rlt I Ca Eve nts | |Time: 1000 -19.30; chiuso 1/1, 01/05, | |iempsrenes! /208 Date: da 20170321 2 20170221
| 15/08 e 25/12 Time: 17.00
scientifica da ¢ bardinipeyron.it
5 668206

Price: &

| La Divina Commedia di Venturino Venturi -
| PROROGATA AL 2 APRILE

¢ Getting Events in the City e I .
— Theater, museum, show, sport, etc.

— Getting Event details
* Event kind, and thus ordering
* in the day, week, and month

* Location, and thus ordering, or selecting events
per area, per residence

 General information
e Opening and cost (if any)
* Etc.

DISIT lab, 15 Agust 2017
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* Public Transport, PT
— Getting tickets

— Getting bus stops, lines, and timelines for
bus, train and tramline (GTFS, ETL, ..)

— Searching Services along a Pub. Transport
line or closer to a stop

— Searching the closest bus stops
— searching for BUS stops via name
— real time delays of busses

— modal routing for Pub. Transport

DISIT lab, 15 Agust 2017
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supporting City Users using Private

* Private Transport
— Getting closer parking
— Getting parking forecast PARKING
— Getting closer free space on parking

— Getting fuel stations location and fuel product
prices

— Getting bike sharing rack status

— Searching Services along a path or closer to a
point or Service as Hotel, Restaurants, square,
etc.

— Getting closer cycling paths
— Recharging stations: location and status
— Getting traffic information

DISIT lab, 15 Agust 2017
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¢ Sii-Mobili

Natass 9
e

——

—
‘—_“_

Y

—

=
t

Florence Bus

s =

Tuscan Municipalities

- Hide Menu

Text Search | Events

Select an agency:

|— Select an Agency -

Select a line:

- Select a Line - ~

| Select a route:

- Select a Route - ~

Select a bus stop:

Fortezza da
Basso

s
o
o <
- Select a Stop - ~ & o3
&
=

| Position of selected Busses

||

Quick address/location search =
Sl
1

i . =
exclude POL: [ Yo &
| 2 ‘e 4% Mercato
4 o "E-;’, Centrale
5, 2
. Actual Selection | /S
O e ( a I O I I l WO Coord: 43.7681,11.2537 b :
Address: LUNGARNO DEGLI ARCHIBUSIERI, 18, FIRENZE 9 by \
tolimoda 49‘( N,
A2
Path from here Path to here <Y, >

(] % %g
L . T . 'PG
O I l l S S Sports_facility: Area sportiva Canottieri di Firenze (dist:0,0001) ~ 0_,,6_
[ | | Tourist_trail: Firenze Card (dist:0,0002) Y e
Tourist_trail: II percorso del Principe - The Prince s way |

(dist:0.0000%

| “Path

ORGo o i
From: PIAZZA DELLA STAZIONE, 42, FIRENZE HSay ey, Ring
|| To: LUNGARMNO DEGLI ARCHIBUSIERI, 18, FIRENZE g

ks
|| Route via: | foot_shortest ~ fio & 5
i A

1
&
| &
Search Path | &
a
I

—Shortest for pedestrian
— Quietest for pedestrian
—Shortest for private vehicles

* Search for POls along the ,
identified Path!

* http://www.disit.org/ServiceMap

DISIT lab, 15 Agust 2017

4
| Found 1 paths (in 5.959s) S
Length: 1262m arrival time:12:58:12 (00:14:24)

1.nd 305m (12:43:33) Giarding
1.foot 13m (12:43:42) Ly o
2.foot 15m (12:43:53) Q9‘5&
3. foot 29m (12:44:14) o :
4. foot 35m (12:44:39) | v el BT
5. foot 16m (12:44:50) | &

an.aa.CC I
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Getting location and description of Point of
Interests, POls: culture and tourism first

— Location, images, phone, URL, etc.
— Get image, video, audio, ...
Search for POls in areas and closer

Get routing to reach location or POI by
walking downtown

— searching Services along the path
Search for location, full text assisted
Leave a score, take a picture, etc..

DISIT lab, 15 Agust 2017
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FIRENZE | bSEhiS mzone | f05NOTSSiEs Las  Sii-Mobility.
http://www.disit.org %éw __é
JJE’J’/ \J'/';J/ LO dCCE55 CJCHECJJCH 2SI VICES aQ =
- 1 mfer\fiz\i:2.su2_di_sponibilitr 3 g{ i
. . », . 3 ==corso = resmmp,and, &
* Searching for pharmacies and T . . el
b i " | ‘ 8l - Al . "’."A. 3e 1 "&,s"sﬁo
hospitals Al Ly l, DA B
* Getting the closest hospital first = © & T e x

Pit vicini ®
aid locations and status

Triage

222 s

o

* Getting real time updated =
information about the first aid S TR
status of major hospitals (triage) sz [ | oeeiees I

4° 5°
Con Destinazione 0 1 0 0 0
In Attesa 0 1 0 0
In Visita 3 10 11 2 0
Oss. Temporanea 2 11 10 1 0
Casi in condizioni non gravi Totali 5 23 22 3 0
CODICE AZZURRO
NON URGENZA La prestazione sanitaria 20-03-2017 00:37
¢ differibile

e . — — —3

Casi con problematiche risolvibili dal
medico curante, dalla quardia medica
CODICE BIANCO 0 da ambulatori specialistici
- Tempi di attesa molto lunghi
DISIT lab, 15 Agust 2017
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Access at Environmental intormation

Codice Allerta Meteo =0l

* Getting weather forecast for the next hours
and days

Situazione attuale

Citta Temp. Pioggia
Arezz 14
Firenze 12

* Getting alert information from Civil
protection

* Getting air quality status L

* Getting pollination status N

e getting actual weather status: == =] 8 -
temperature, humidity, pressure, rain level,

aaaaaaaa

*@0-&‘1
YIRS

Frassino

Graminacee
+ MONTESPERTOLI x
Oleacee
2016-12-18T08:52:00401:00 Olivo

. Pinacee
e C Plantaginacee
[ )
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* Personalized suggestions

— The server provide suggestions in the user
context (location and time) arranged in a
number of categories

* Culture, mobility, food and drink, etc.

* Alerts: civil protection, city council, twitter data, etc.

— The city user may reject some of them, thus
the suggestion engine learns about preferred
topics and category

DISIT lab, 15 Agust 2017
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 The user are profiled to learn habits:
— Personal POl and paths
— Mobility habits
* Information and engagements sent to the city

users are programmed according to the user
evolution to:

— Stimulate virtuous habits | |

— More sustainable habits e e

— More healthy habits, etc. | - | SRS . o

— Get feedbacks - g

— Provide bonus and prices, .... E,m = e
— Send alerts, .... o

DISIT lab, 15 Agust 2017
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Semantic Service Search

www.disit.org www.disit.org

A quale servizio sei

interessato...? | | Select Language:

Cosa vuoil fare? Dove?

Specificare Coordinate Utemte | tirudine:| |  Longitudine:| |

{opzionale):

Submit

Il servizio permette la ricerca tramite query in linguaggio naturale di servizi di interesse per l'utente nella provincia di Firenze, restituendo le aziende legate al tipo di servizio cercato
attraverso interrogazione del repository semantico di Em4City, piattaforma Smart City 1deata, progettata e realizzata da DISIT Lab dell Universita’ di Firenze Se l'utente accetta di
inviare le coordinate relative alla sua posizione attuale, il sistema restituisce 1 risultati dei servizi considerati attinenti alla ricerca effettuata ordinati in base alla vicinanza con la
posizione dellutente stesso. In alternativa, &' possibile per l'utente specificare una coppia di coordinate negli appositi box; in questo caso, le coordinate inserite verrannogprese come
riferimento di posizione al posto delle coordinate di posizione rilevate. Se moltre I'utente inserisce nella query di ricerca il riferimento geografico ad un luogo di intcks {(via,
comune, quartiere), 1 risultati restituiti saranno ordinati per vicinanza con tale destinazione e non piu’ in base al riferimento posizionale dell'utente.

Esempi di domande:
Esempio 1: "Vorrei vedere un museo in centro” | Submit
Esempio 2- "Sono in Via di Novoli e voglio fare la manicure” | Submit

Esempio 3: "Mi fanno male 1 denti” | Submit ‘\“

Esempio 4: "Voglio tagliarmi 1 capelli a Firenze” | Submit



http://paval.disit.org/Paval/

2 | orciisroo | DINFO
FIRENZE

s onaring with other Cities

http //wwwd t g

DELLINFORMAZIOMNE

* Collaboration can be performed in terms of data, tools,
Application, Apps, Dashboard, process, etc.

* Machine to Machine connections via
— Sharing and gathering data via DataGate API, CKAN API
— Reusing IOT from other cities via DataMapper
— Sharing Dashboard models
— Sharing Notifications, alerts...

— Exchanging knowledge with KB interconnection Smart InterCity
API with Public/Private datasets/graphs

* See Tuscany €—>Sardegna

DISIT lab, 15 Agust 2017
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Trattic Fic

irtual Spires (cameras), Bluetooth, .
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W TQQ
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Rz

| RAB | Hide Menu

| Regular Services | Transversal Services - ag'

‘search text into service ’ =

Raver Services Categories
|| U De/select All

FIRENZE +| FIRENZE -0
Soiesane COMURE & FABGE
22 sporcssmaivo

B arve

# B olgitaltocation

0 racin_sbes -

@ Heppeninghow #

Wran s
) Public Transport Line
@ I Road sensors
) bus stops

N tes | No Limt v

Search Range 100 mt ¥
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L CASONE

dell'Acqua

Hide Menu|

| Regular Services | Transversal Services [

search text into service
Services Categories

[ De/select All

[[] @ Accommodation +

["] &3 Advertising +

[”] B AgricuttureAndLivestock +
[_] B civilandEdilEngineering +
[ B cutturalactivity +

B educationAndResearch #

+

ZDDD

Environment +

FinancialService +
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HealthCare +

E]

IndustryAndManufacturing +
MiningAndQuarrying '+
ShoppingAndService #

+E
2
19
5]
c GovernmentOffice +
g2
W)
B
g

]

O

B vourismservice &

[“] @ TransterserviceAndRenting -
& Boats_and_ships_rental "
& @ usstop

1 @ Bus_vckets_retai

(1 8 cargo_fanding

& @ car _park

2 B car_rental_with_drver

K

2 B charging stations
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Free Parkin

)

pac

=

L

rend

Careggi car park trend

‘Beccari

289898884986

S. Lorenzo

12 parking areas in Florence
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Careggi car park
Model BRNN model results
features R-squared | RMSE | MASE
Baseline 0.974 24 1.87 N o
Baseline + Weather 0.975 24 1.75 + Parcheggi %
Baseline + Traffic sensors 0.975 24 2.04 PR O PRk O ] Pt R

Tempo reale

. W Parcheggio
N Stazione
Firenze
S.M.N.

) - Parcheggio Stazione Firenze S.M.N. o s
+ + archeggio auto . Oé-?o o
Baseline + Weather + Traffic 0,978 1 187 s gl i

Sensors
# Parcheggio Stazione Firenze SM.N. %
* Active on Apps ——
— «Firenze dove cosa»
~ — «Toscana dove cosa» ll ’
s s::_a@bqﬁT// P o0 02 0 o R i
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* Origin Destination Matrix Hows .y
— Specific Sensors, vehicle Kits, mobile App, e
Wi-Fi Access Points, etc. e
* Assess people and traffic flows to s 2t
. . i A
— improve services 669
— predict critical conditions on Crit. Infra.

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

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

DISIT lab, 15 Agust 2017
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Filters

* Monitoring movements by traffic
flow sensors

— Spires and virtual spires

[{, 31 Recommender - Interactive People Flow
A% .| DISIT- Diatributed Systems and intermat Technologies Lab

* Monitoring movements from

Mobile Cells

— Unsuitable for precise tracking and OD
production

* Monitoring movements from Wi-Fi

* Monitoring movements and much
more from mobile Apps

DISIT lab, 15 Agust 2017
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. . . . 0 Utenti attivi (giorno)
* Aiming at improving :
— quality of service, distributing workload — e
Predicting City Users on Areas |

— early warning

| =
L _ _ |=EEE | W
* Predictions: Short (15 min, 30 Min) e J&,MWM\@\JW

and mid Term (1 week) Predicting at EXPO2015 [ ™oL L

2015 2015 2015
Training: 01-08-2015/02-10-2015 63 DD

200000

Expo 2015 Visitors

00

Test period: 03-10-2015/25-10-2015 22 DD

* Data Analytics: ML, NLP/SA, Clust... e -

— Traffic Flows = multiflow reconstruction Early Warning Water Bomb |||,

Estate 2015 JAVIR

— Parking Status =2 free slots ‘

— People Flows (WiFi, Twitter)
- crowd , #tnumber of people

DISIT lab, 15 Agust 2017
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Monitoring of Wi-Fi network [=Zresoue

Firenze - Friday December 16 2016 20:20:24
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Predicting City Areas Crowd level
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* Exploiting Km4City Smart City API o

— Open Source (/S" Mob:h
— Multiplatform: exploiting Apache Cordova Framework 2
— Active since 2015

— Adopted by a community of several Projects, Cities and SME.

S

ty//

* Respecting user privacy:

— Anonymous usage vs Authenticated usage (OAuth, email, ..)
* Modular & Dynamic:

— loading new modules from the WEB, and/or creating App by modular approach
* Personalization and Profiling:

— personalized menu, proposed POl for search,

* Reaching City Users:
— alerting and notifications by location, by user behaviour
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* Suggestions....
— ML, clustering..

* Engagements.... =
—Rules systems, ML, city strategies A

« User behavior analysis ~ \‘ \z

— Reconstruction of user behavior on t he
move
and in the city in general

— Pedestrian, TPL, Bike, private, etc.

...............................
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Y T Recommender - Real Time City Users - positions and movements

® F ro m m o b i I e a p p : D \,‘_“ , DISIT - Distributed Systems and Internet Technologies Lab

— Resolving GPS location: GPS, cells,
wifi-network, ..mixt =

— Noisy, different kind of devices, ..

— Smart algorithm on devices for location
acquisition

— Anonymized data, terms of use on mobile
* |ssues and Filtering

— Gps Accuracy, kind of measure (GPS, mixt)

— Jump in time, space, velocity

— General noise (diff. devices)

— Knowledge of precision map

* Clustering: time, space, user kind, etc.

X area, x user type
Velocity,, Direction
Time, acceleration
Vehicle kind ??

Record and Replay, ... Pozzslaic

DISIT lab, 15 Agust 2017
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f/
strategies Implementation via Engagement
* Produce value from data enabling to . | %,
— Stimulate virtuous behavior, iy QJQ Cractors fo””%o
— influence engage City Users! Goals and Strategies
— Increase efficiency in energy z_::;g: Editor Kf‘zv'z::'a"i” |
consumption ‘~—f* == —{rere
— Reduce pollution and traffic congestion "
— Improve quality of service, quality of
life

WiiTTl

3
()
B
S,
. . 3 ?0
Create an ecosystem for innovation and . ‘| Any Mobile
put in action any smart city solutions and stimulating and Web
Services informingc

App
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e User influencing, engaging, monitoring &
ollow Up

City & City Operators
Strategy Editor

+ Risultati

Arena Estemo Notte Poggetto
Tipo: Cinema
Distanza @ 351 m

Auditorium Flog
Tipo: Teatro
Distanza @351 m

ServiceMap,

SmartDs

© Assistente
i seny

Pitivicini | Piu recenti

EVENTI in giornata

“Ad Usum Fratrs - Miniature nel manoseriti

[xl XIll sec) " presso
Tipo: Mostre

Distanza @ 2671 m
imeout: 2016-10-18 10:37:42

Ved servizio

Vota Suggerimente 0102030405

fill this survey!

survey about turist came back home
Timeout: 2016-10-18 18:01:04

Vota Suggerimento ()1 02030405

Any Mobile
and Web

App

O Engagemen...

2078

Engagement Sent

Precedente
Attuale

O Engagemen...

Precedente
Attuale

446

Engagement Created

@ Engagemen...

Precedente
Attuale

BIBLIOTECA MEDICEA LAURENZIANA (fine a 2017-01-07)

Km4City ...
0 Enzazement Sext (4 hours)
-y
6163
! 1100
OE Created (from Stats) ...
Rule name Type #sent #viewed ::;er:ed on Description _-\;;:
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0% Suggest (in german) an event currently on i 63
Mdaily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.07% Suggest (in english) an event currently on inf oEﬂg.g!m:‘l:“ﬂ P
- commuter | 5 (0.29%) 0 (0%) 0 (0%) P“f
- student 14 (0.81%) 0 (0%) 0 (0%) 4
- tourist 1462 (85%) 25 (35.71%) | 25 (1.71%) 100
- citizen 113 (6.57%) | Inform
- operator | 0 (0%) You have parked out of your residential parking zone
- disabled | 0 (0%) The Road cleaning is this night
- all 118 (6.92%) The waste in S.Andreas Road is full
daily_event_es ENGAGEMENT | & (0.01%) Engage
daily_event_fr ENGAGEMENT | 6 (0.01%) PrOVIde a Comment, da SCOI‘e, etc“
daily_event_it ENGAGEMENT | 5458 (6.73%) Stimulate / recommend
. resteTAnce | 141 (017%0) Events in the city, services your may be interested,
. etc..
parking_es ASSISTANCE | 3 (0%)
— Provide Bonus
parking_it ASSISTANCE | 187 (0.23%) ]
Since you have parked here you we can get 1 Bonus
shoot_a_photo_de | ENGAGEMENT | 68 (0.08%)

We suggest you to leave the car out of the city, this

bonus can be used to by a bus ticket

&

DISIT lab, 15 Agust 2017
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* Detecting city users’ habits about mobility
— Private cars =2 stimulating Bus Usage & Bikes
— Private cars parking = usage of peripheral parking-lot + bus
— Leave the car and take the bus twice = by using bonus, tickets..
— e - different solutions for moving...
* Assisting by notifying when one is
— parking out of the residential parking zone

— parking in a zone subjected to cleaning in the next two days ,r;“;'{?m
— entering in the restricted traffic zone 7] R
* Suggesting you about e [657]

— Events, Civil Protection Alerts, .....
— Closer free parking ...
* Administering questionnaires
— Getting assessment about services, city experience

* Regquesting ranking, photo and/or comments

DISIT lab, 15 Agust 2017
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CURRENT NUMBERS """
00

500
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300
* From |° September 2016 22
— Detected 2108 PPOls on 1080 users o
0 #PPOls
« 437 HOME I 2 3 4 >5
 285WORK
won wonc
» 34 SCHOOL r;<;| 300
 [350 EXTRA HOME.
PPOI- HOME
— 130 PPOls are feedbacked PPOI 279%
— 460 survey responses 25%
* From |° August 2017 HOME-
WORK
— Built 524 Markov Networks about user’s 8%
trajectories
UNIVERSITA [ %¢g7s ia
DEGLI STUDI [BR!IM\HE Dlo DISTRIBUTED SYSTEMS (@Q:'.Mﬁﬂi[fty\%)y
FIREN ZE llg\jé?_EL’(lal\r}llEglg?\AAZIONE %EANBEL%%%S LAB \« QRS AR 73

www.disit.org www.sii-mobility.org www.kmdcity.org
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* http://www.disit.org/tv SN o AP [
e http://www.disit.org/rttv | e,
e Citizens as sensors to B

— Assess sentiment on services, -] | [ |
events, ... - " : |
— Response of consumers wrt...
— Early detection of critical -
conditions
— Information channel
— Opinion leaders
e, o Channel DISIT Evento 1 agosto Firenze L£ E
— Communities

50

20:00 22:00 7.0c 02:00 04:00

— Formation ~ | i B

— Predicting volume of visitors for j ,i : AW
tuning the services R - -] W E’

I
Ay
\/

ECOre pos Tweets score neg Rerweets score  — Retwee AN /\/\/J V ps

ol 1 N
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http://www.disit.org/tv
http://www.disit.org/rttv
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Distributed Systems and Internet Technologies Lab

tributed Data Intelligence and Technologies Lab =
Depariment of Information Engineering (DINFO)
University of Florence

al - Sentiment trends in channel Firenze

Zoom 1H 3H 6H 12H 1D W 1M

15:00 18:00 21:00 4. Nov 03:00

DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGNERIA AND INTERNET
DELLINFORMAZIONE TECHNOLOGIES LAB

http://www.disit.org

Twitter Vigilance Real Time Dashboard

Last crawling: 2016-11-05 18:34:25

Channel active from 2016-06-27 to 2016-11-05 18:30:00 Data processed from 2016-06-28 08:10:00 to 2016-11-05 18:20:00 -n

-100
06:00 09:00 12:00 15:00 18:00 21:00 5. Nov 03:00 06:00 09:00 12:00 15:00 18:00

al - Most Significant Tweets for Sentiment in the period

i @Mario34mg - 2016-11-05 18:20:10 W

https:/t.co/553jRty7a)
013 0% Sent. Score: 0.0625

PARTECIPA: https://t.co/M3Fn...
0 3711 0¥ Sent. Score: 0.0113636

@repubblicait - 2016-11-05 18:20:12 ¥

Tweets score  — Tweets score pos

@alessiarotta FIRENZE Lancio di bottiglie e pietre, cariche della polizia, transenne che volano, fumogeni e petardi...

@ReTwitStorm_ita - 2016-11-05 18:20:10 W
RT @marcotravaglio: #Leopolda2016. Stasera alle 21.00 sono all'Obihall di Firenze con "Perché No". Vi aspetto

Firenze, scontri e contusi al corteo anti Renzi: cariche e lancio di bottiglie https://t.co/jR4ICjOUjO

Tweets score neg Rerweets score Retweets score pos Retweets score neg T+RTscore — T+RT scorepos — T+RT score neg

Hide All

al - Last tweets per channel Firenze

@BettoGigliola - 2016-11-05 18:35:05 W

RT @augustoillu: Firenze, scontri e feriti al corteo dei manifestanti per il No: cariche e lancio di bottiglie https://t.co
/Bcz5tMESI via...

0

@Awlcecchini - 2016-11-05 18:35:04 W

Prato, inchiesta sul pellet: forniture pagate e mai consegnate, pronto maxi esposto dell'Aduc https:/t.co
/padFT|BWa7 via @repubblicait

o3 0"

N @Alieniit-2016-11-0518:35:04 W
o\ ¢ #Leopolda RIOTs. Scontri #Firenze, manifestante colpisce poliziotti con un segnale stradale https://t.co/0EfELg3arG

bauy,a103s

Twitter Vigilance

bayy
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10

Firenze Channel DISIT Evento 1 agosto Firenze

A

T
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12:15 13:49 15:15 1638 17:47 1846 2009 2109 2209 2309 00:09
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Football game results as related to the volume of Tweets

Number of votes on political elections,
via sentiment analysis, SA

Size and inception of contagious diseases
marketability of consumer goods

public health seasonal flu

box-office revenues for movies

places to be visited, most visited

number of people in locations like airports
audience of TV programmes, political TV shows
weather forecast information

Appreciation of services

DISIT lab, 15 Agust 2017
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Twitter Vigilance su Firenze

(sperimentale)

ENZE

Twitter Vigilance Dashboard

QUOTES
Last crawling: 2016-12-24 12:34:51 Last crawling: 2016-12-24 10:32:33 @NICOLODIDARIA

@COMUNEFI
cessed from 2015-05-22 6-12-02

@ACFFIORENTINA

@NAZIONE_FIRENZE

From MNov 24 2016 To Dec 24, 2016
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hexrilvalue -

#Accademia
#irenze
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~ @DarioMardella aereoporto @Discover Tuscany igi
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Development Tools

http://www.kmdcity.org/?devTools "

http://www.km4city.org/?infoDocs :
_,__...lnttQ:[/www.km4city.org_[?agg
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http://www.km4city.org/?controlRoom
http://www.km4city.org/?devTools
http://www.km4city.org/?infoDocs
http://www.km4city.org/?app
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http://www.disit.org

* Smart City API:
— Several kind of APIs

* Generator “ServiceMap”,
http://servicemap.kmd4city.org
— Call per web and mobile App
— Embedding in web pages

or2 Table output 2 Get data from XML 2 Row denormalis

— Collaborative work — o
 Load new data: manual and automatic &E

— PO, 10T, etc.
— Load of Shape & Paths
— Collaborative work

 Dashboard builder

— Production of dashboard per control room

— Embedding view of any other analytics of Km4City or of third
party: wifi, 3D, flow, recommend, engager, etc.

— Collaborative work

Ej
pcess  String of e
]
>—flo- (31—
wion
values Report  Get error 4 Table gutput 5
e
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http://servicemap.km4city.org/
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1
3T Firenze Wi-Fi: APs Streaming Realtime 0
- DISIT - Distributed Systems and Internet Technologies Lal Firenze - Tuesday October 4 2016 13:18:06
i Utentl attivi (12 ore)
z ¥ - 7 77
‘ +] 2 § Time Range: 2016-10-04 13:03:00 - 2016-10-04 13:18:00 5775 — =
= = = = 2 Y . 385
Wifi operativi Q) Gmn Informazioni disponibili €) [Zmn) Ser... @ Fmin) Accessl ai servizi singoli (web ¢ mobile) @) 70500 & P ' aprieN 19.25
N Max Opacity: < L} > 080 S
/I MNNNNNNNNNM  Numero di processi lanciati 2676 4 + 4 0 03:00 06.00
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, ; % oo Turisti attivi (12 ore) @)
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[o load data into Km4Cit
. ° Kmd4city is a knowledge base and a research line of DISIT lab
m O e I n S O rt t I I I l e mainly developed before the start of Sii-Mobility, RESOLUTE
L REPLICATE projects

* Upload your CSV, XLS, XLSX directly  Poumdy
on our CKAN DataGate.

www.km4city.org

DataGate allows you

— fastening the data ingestion, from o e Data Gate
your CKAN to our model

Your

— formatting and improving your data Soto Gate
R . Module
. =data assisting you in the process AW
/f S"-Moblllty > http://DataGate.disit.org
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* ServiceMap tool

—with Km4City are substantially a Smart City Expert
System, SCES

—includes the Smart City API

—is a for developers to: search and browse on Smart City
Knowledge, also to generate examples of the Smart City
API call to be used in the development of Web and
Mobile Apps
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REST API: serviceURI or Selection or
GPS

REST API: Query ID
Receive an email
Get a JSON, HTML, ...
Call SPARQL

EMBED facility in third party web
pages

Developers may use the ServiceMap
tool to:

compose geographical and textual
gueries

— THEN request an e-mail containing the

calls (same results in JSON and/or in
HTML)

art City APl S

& Save your information for services.

j FERMATA : STATUTO 04

You can save this service on ServiceMap. Please insert a valid e-mail, and you will
receive a link that could allow you to access at the results and share it with your friends.

LINKED OPEN GRAPH
& Linee:

Insert your e-mail:

20 | 28 4 54 8

email@domain.ext
Insert a title:
Service title
Insert a description:

Prossimi transiti:

FERMATA : STAZIONE
PENSILINA

Insert a description

LINKED OPEN GRAPH
Linee:

11(/17|(22123 (36| 4| 52|/ 54| 6
Prossimi transiti:

Orario Linea Stato  Ride

. ,

In -
13:01:40| 4 . 5084813 Save your information for services.

orario

130504 17 Ritardo | 4933186 You can save this query on ServiceMap.

Please insert a valid e-mail, and you will receive a link that could allow you to
access at the results and share it with your friends.

In '
13:07:24 |6 4829621 % N
orario : Insert your e-mail:

michela.paolucci@unifi.it

In L
13:09:02/| 17 s 4848688 Insert a title:

ro My Query
YA cort 2 qescronon
1312026 | Anticipo| 4867907 nsert a description

Busses available at Florence statioﬂ

In
13:12:20| 6 4829654

orario ¥ '
-
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T Linked Open Graph

“« > € [ logdisitorg/service/7graph=df5b4f67f01b7d9607 1475d62068e0fe

“Linked Open Graph

Type of relations

spargl endpoint: (optional)
[http:#/ ‘

wriz |hnp.~.. || Reguest |

Search for keyword A

htep: //www.disic.dinfo.unifi.ic/5iiMobility/MUSE ~

http://...

+ I

- Linked Open Graph

| selectall | | meselectall | | 1nvert | [ wide ol inverss
belongTo coincidewith -
contains depiction
ends forming
has hasAccess
hasExternalAccess hasMunicipality
hasProvince hasRule
hasStreetNumber inMunicipalityOf
isIn isPartOf

isPartOfProvince
managingAuthority.
placedIn

seehlso

isPartOfRegion
ownerAuthority

samehs

starts -

hasProvines balongTo

istn type
i=PartOfR=gion
coincidawith

hasStreetNumbRI04801702380T0...

@ (2]

type

FIRENZE

hasMunicipality...

ispartof placedin

isP=rtOfRrovine. . inMunicipalityO... . .

ovmerAutherity containe RT04801723454E5..
type
managingAutheri... e —
type
RT04801708551EEI04801724784e8T94801724785ES.... 0
managingAuthori... man=gingAuthori
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- -m

mMum(ipEl\ty@

hasRuls
forming

hasExternzlacee...

hasAccess

tves

o

RTD48017017682A...

museo ferragamo

5| Relztions of Museo Ferragamo vith the road
grapl

Querying the knowledge
base in SPARQL

ttp://log.disit.org/spalquery/

Flint SPARQL Edit

3

New Edit View Help
MmO e 9 ™~ 4 6 0 @
Dataset  KM4CITY - Mode SPARGL1.1Query - Qutput SPARQL-XML -

Prefixes

O Quev: 3 [ 4

Properties Classes

Samples

SPARQL

1 PREFIX rdf: <http://www.w3.o0rg/19989/02/22-rdf-syntax-ns#>
2 PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>

Select all municipalities names.
SELECT * WHERE {

25 ?p 20
}
LIMIT 10

R TR

Browsing the knowledge base

Linked Open Graph

disit.or

PREFIX kmdcr: <http://www.disit.org/kmdcity/schema#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
SELECT * WHERE {
' ?s a kmécr:Municipality;
rdfs:label 2?1.
} ORDER BY 21

Bus stops near the Florence SMN train station

The bus stops within 100m of the Firenze SMN

PREFIX kmdcr: <http://www.disit.org/kmdcity/schemat>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-achemas> -

Line: 1; Position: 1; Query is valid

o

Query Results Visual Results Made
# s p o

1 http://www.w3.0rg/1999/02/22-rdf-syntax-ns£type http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type http://www.w3.0rg/1999/02/22-rdf-syntax-ns#Property

2 http://www.w3.0rg/2000/01/rdf-schema#subPropertyOf http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type http://www.w3.0rg/1999/02/22-rdf-syntax-ns#Property

3 http://www.w3.0rg/2000/01/rdf-schema#£subClassOf http://www.w3.0rg/1999/02/22-rdf-syntax-ns£type http://www.w3.0rg/1999/02/22-rdf-syntax-ns£Property

4 http://www.w3.0rg/2000/01/rdf-schema£demain http://www.w3.0rg/1999/02/22-rdf-syntax-ns£type http://www.w3.0rg/1999/02/22-rdf-syntax-ns£Property

5 http://www.w3.0rg/2000/01/rdf-schema#range http://www.w3.0rg/1999/02/22-rdf-syntax-ns£type http://www.w3.0rg/1999/02/22-rdf-syntax-ns£Property

6  http://www.w3.0rg/2002/07/owl£equivalentProperty http://www.w3.0rg/1999/02/22-rdf-syntax-ns£type http://www.w3.0rg/1999/02/22-rdf-syntax-ns£Property
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- 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/

D Tl L 1o
$& o o (/ SII-MObIIIty .
nhttp://www.Sii-Mobility.org St =
* Reduce the social costs of mobility * simplify the use of mobility systems

— 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
times for users, for operators and =
administrations,

— optimization solutions.

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, 15 Agust 2017
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Il

PA

Tipo di atto

Provincia di Prato

Delibera di Giunta n.267 del 30.10.2012

Comune di Prato

Delibera di Giunta n.474 del 30.10.2012

Provincia di Firenze

Delibera di Giunta n.147 del 06.11.2012

Comune di Firenze

Delibera di Giunta n.403 del 06.11.2012

Provincia di Pistola

Delibera di Giunta n.156 del 08.11.2012

Comune di Pistoia

Delibera di Giunta n.321 del 08.11.2012

Comune di Pisa

Delibera di Giunta n.203 del 06.11.2012

Comune di Arezzo

Delibera di Giunta n.498 del 07.11.2012

Regione Toscana

Delibera di Giunta n.249 del 15.04.2013

ohttp://www.Sii-Mobility.org
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* 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

DISIT lab, 15 Agust 2017

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



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

RESOLUTE Architecture

RESOLUTE RESILIENCE Dashboard Presentation&
Visualization

resolute

==

User ( i FRAM
guidance : FRAM -> ResilienceDS CRAMSS | operalization
i :
R B ./ support
| Application Algorithms and models . system
- framework ~ ———M0——m—8F+7+-+—-—-———"HFT7—"7— _}

Data Integration APIs

Integration
framework

User Profiler APls

User profiler

DISIT lab, 15 Agust 2017
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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

* 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, 15 Agust 2017

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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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

* 5
o *a Horizon 2020
DISTRIBUTED SYSTEMS * * . .
FECHNOLOGIES LAB * - EUFDFJEEII”I Union Fundmg
http://www.disit.org * % x for Research & Innovation

* Integrated infrastructure: aggregation model and

urban platform

— Adoption of Km4City solutions and tools as starting point

— Improvements of Km4cCity ontology, by adding:

* energy, sustainable mobility, dashboarding, urban services, 0T of
several kind

— Improving Smart City API, providing support for:

* Above mentioned domains in addition to those of Km4City for Firerzs
developing energy based APPs REPLICATE —
. n U8 o=
* Developing and putting in place a dashboard system | m
and development tool -

http://replicate-project.eu/
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Transport systems Ny Http'//WWW.km4CitV org /

Mobility, parking

Tools for City Operators and Decision Makers
Km4C|ty Smart C|ty Engme Smart City Dashboard Smart Decision Support

Http://dashboard.kmA4city.org/ Http://Smartds.kmé4city.org REPI.ICATE

I
-

|
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COMUNE DI

FIRENZE

Public Services
Govern, events,

COMUNE DI

FIRENZE

ServiceMap browser Twitter Vigilance
Http://servicemap.km4city.org  Http://www.disit.org/tv
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t.eu/
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Cameras, ..
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Environment,
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Analyzers of City User Behavior
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C-distribuzione

ICa

Shops, services,
operators

KmA4City Smart City API

Static, Slow and Real Time data flows

Tools for Final Users

Mobile e Web Apps  Http://www.km4city.org/webapp

//repl

Social Media
WiFi, network

http

2D ?o‘a%cﬁ%

DISCES -- Distributed and parallel architecture on Cloud
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http://smartds.disit.org/
http://www.disit.org/tv
http://servicemap.km4city.org/
http://dashboard.km4city.org/dash
http://www.km4city.org/webapp
http://www.km4city.org/app
http://www.km4city.org/
http://replicate-project.eu/

General Objectives

Offer a comprehensive framework for
measuring and reassessing urban smart
development and related rankings

Critical assessment of Smart City ranking index
existence

Definition of an enabling technology
supporting the action plans for strengthening
multi-level place-based governance, applied in
the tourism context

Definition of strategies for good smart
governance, with the purpose of providing
recommendations to start or implement an
institutional and development process leading
towards smart city governance.

Partners:

University of Cagliari (Coordinator) DICAAR
and DM

University of Florence SAGAS and DISIT
University of Turin ESOMAS
University of Sassari DADU

NEmm
el

Under the patronage of the
Municipality of Cagliari

Duration: 23/09/2015 - 23/09/2018
http://sites.unica.it/ghost

DISIT lab, 15 Agust 2017
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HHHHHHHHH
NNNNNNNN
OOOOOOO



http://www.km4city.org/?controlRoom
http://www.km4city.org/?devTools
http://www.km4city.org/?infoDocs
http://www.km4city.org/?app

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

INGEGNERIA
DELLINFORMAZIONE

F l RE N Z E DIPARTIMENTO DI

UNIVERSITA
DEGLI STUDI ‘ DINFO

Improve city resilience, reducing

.
=),

risks and decision support

b assessing city resilience level” —

:- improving city resilience,
providing objective hints

* improving city users awareness
with personal city assistants and
participatory tools

DISIT lab, 15 Agust 2017
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DINFO
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INGEGNERIA
DELLINFORMAZIONE

e Cities include critical infrastructures
strongly related / depended each
other:

— Transport, energy, communication,
cyber, health...
e Risks for these Critical Infrastructure
(safety and security) may be due to
natural and/or human made events.

e UTS, Urban Transport System, is one
of the most challenging since UTS is
the via by which many problems may
propagate but also the path used by
solutions and the recovery actions. e

S _
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li:]) FCI} }",]E ;{—?LIJ%‘A; EBFI! IQQ'EDIO DISTRIBUTED SYSTEMS - j‘“
INGEGNERILA AND INTERNET = 5
FIRENZE DELLINFORMAZIONE hlf;:?/r:ﬁl/_v?(j:;ts (l)_;néa 1 \r e§OIUE¢
| = U
 Three main layers —
 Complex System modeling: function, . O o= o

processes, resources, time, events, etc.. |-
— Functional Resonance Analysis Method, FRAM -
— Resilience Analysis Grid, RAG =
* Decision Support System, DSS
— System Thinking, Goal Models
— Risk analysis
— UTS/ITS decision supports
* Data, big data access and exploitation

— Data Analytics, Internet of Things, sensors, flows |
— People flow and behavior
— Social Media

DISIT lab, 15 Agust 2017
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e Success and failure are equivalent in
the sense that they both emerge
from performance variability.

e Variability, intended as a way for
people to adjust tools and
procedures to
match operating conditions.

 Emergence of either success
or failure is due to unexpected
combination of variability from
multiple
functions.

 The unexpected “amplified” effects
of interactions between different _
sources of variability are at the origin \Nw
of the phenomenon described by e resolutz
functional resonance. ] j

re
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* FRAM Model

— Macro FRAM processes
— Metrics for Process complexity assessment

— Operational Semantic for executing FRAM
model

— Connection with SmartDS

— Connection with BigData open to multiple e
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e Actions to city reaction, resilience,

Model: Open Restaurant
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e Mathematical model for

Model: Change position of a bus

propagation of decision v
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Add New Process

* Collaborative work...,

stop_cloned

* Processes connected to city data: DB, RDF

morgagni 10_cloned

Store, Twitter, etc. R
* Production of alerts/alarms
e Data analytics process o
* Twitter Processes

* reuse, copy past, ...
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e assessing city resilience level

* improving city resilience,
providing objective hints

[ improving city users awareness
| with personal city assistants and
| participatory tools
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KmA4City, Sii-Mobility, RESOLUTE, REPLICATE: smart city big data open source tools. Km4City is a knowledge base and a research liné
DISIT lab mainly developed before the start of Sii-Mobility, RESOLUTE, REPLICATE projects. While it has been mainly improved by them.
Those projects are complementar each other and almost all of them use and contribute the Km4City research line.ServiceMap smart city
knowledge base tool: smart city service tool (mainly developed for Sii-Mobility project) for accessing to km4city knowledge base, for service
browsing and query, for Smart City API for mobile and for mobile development tool, http://www.disit.org/km4city

Km4City ontology model and files are accessible from http://www.disit.org/km4city improved with the support of projects as Sii-mobility,
REPLICATE and RESOLUTE

SCE, Smart City/Cloud Engine front end interface, SCE is part of DISCES a Distributed SCE Scheduler Tools (SCE: Smart City/Cloud Engine), a
DISIT tool for smart environments. It is currently in use in Km4City tools, and in ICARO Cloud project and service, see CLOUD page. Developed
for ICARO, and then improved for Sii-Mobility, and used in many other projects

SCE, Smart City/Cloud Engine backend, SCE is part of DISCES a Distributed SCE Scheduler Tools (SCE: Smart City/Cloud Engine), a DISIT tool
for smart environments. It is currently in use in Km4City tools, and in ICARO Cloud project and service, see CLOUD page. Developed for
ICARO, and then improved for Sii-Mobility, and used in many other projects

DIM-RIM: Data Ingestion Manager and RDF Indexing Manager, WEB page on DISIT lab with user manuals, DIM and RIM area used in Km4City
and tools, Sii-Mobility smart city national SCN project, RESOLUTE H2020

Dashboard Builder and executor: a tool for creating dashboard for smart city. See Km4City example of dashboard as reported in
http://www.km4city.org/controlroomtools.html for the documentation see http://www.disit.org/6935 which is manual with examples
regarding widgets. Developed for REPLICATE Project, and used in others as Sii-Mobility, RESOLUTE.

Sii-Mobility Dev Kit Mobile AppKm4city: Open Source version of the Sii-Mobility mobile and web app, open modular (the full version is
operative and accessible on all stores as "Firenze dove cosa", or " Toscana dove cosa", you can install from http://www.km4city.org/app ).
Developed for Sii-Mobility, adopted for the training and development meeting of the 24 janaury 2017, and as a basis for the Hackathon of 7-
8 April 2017 in Florence.
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https://github.com/disit/servicemap
http://www.disit.org/6597
http://www.disit.org/km4city
http://www.disit.org/km4city
https://github.com/disit/sce-frontend
http://www.disit.org/6746
http://www.disit.org/km4city
http://www.disit.org/5482
https://github.com/disit/sce-backend
http://www.disit.org/6746
http://www.disit.org/km4city
http://www.disit.org/5482
https://github.com/disit/dim-rim
http://www.disit.org/6764
http://www.disit.org/km4city
http://www.sii-mobility.org/
http://www.resolute-eu.org/
https://github.com/disit/dashboard-builder
http://www.km4city.org/controlroomtools.html
http://www.disit.org/6935
https://github.com/disit/siiMobilityAppKit

Thanks to the European Commission for founding. All slides reporting logo of RESOLUTE H2020 \j .

are representing tools and research founded by European Commission for the RESOLUTE > resquEe Horizon 2020 g
project. RESOLUTE has received funding from the European Research Council (ERC) underthe =" i+ WHI for Research & Innovation
European Union's Horizon 2020 research and innovation programme (grant agreement n° o

653460).

Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020 _ = = RS orizon 2020
are representing tools and research founded by European Commission for the REPLICATE = R Curopean Union Funding

for Research & Innovation

project. REPLICATE has received funding from the European Research Council (ERC) under the REPLICATE
European Union's Horizon 2020 research and innovation programme (grant agreement n°

691735). _
Thanks to the MIUR for co-fouding and to the University of Florence and companies involved. ffSu-Moblllty// *{} o : o
All slides reporting logo of Sii-Mobility are representing tools and research founded by MIUR B

for the Sii-Mobility SCN MIUR project.

R
Thanks to the European Commission for founding. All slides reporting logo of Snap4City ! I w]
. H i+ i a Rk Hori 2020
http://www.snap4city.org of Select4Cities H2020 are representing tools and research founded for Cities Ejrrfp"enan Union Funding
for Research & Innovation

by European Commission for the Select4Cities project. Select4Cities has received funding from Snap4Clty
the European Research Council (ERC) under the European Union's Horizon 2020 research and
innovation programme (grant agreement n° 688196)

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 SeEsEy
to the open Km4City model of DISIT lab.

5 an .- "'ﬂ
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