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* Produce value from data enabling to
— Increase efficiency in energy consumption
— Reduce pollution and traffic congestion
— Improve quality of service, quality of life

— Create an ecosystem for innovation and punt in action any
smart city solutions and services.

* Perform integrated and unified data management and
data analytics by a set of tools at service of city
operators and city users, to:

— Perform predictions, reasoning, business intelligence, city
users behavior analysis, ..;

— Control Room, Real Time Monitoring tools, ....
 Aggregate & integrate data and streams of any urban
system, operator, provider, user, .., exploiting
— open data, IOT, sensors, internet of everything,
— cloud, mobile devices, Wi-Fi, social media,
— big data analytics, ecc;
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1. keep city under control =—= =
via personalized
dashboards

2. improve city resilience, |-==-® —
reducing risks and
decision support

3. transform data in value . . @7
4. Technical details BB
5. Who is using Km4City

A




UNIVERSITA
[
DEGLI STUDI [RR!IEQ‘ED]O DISTRIBUTED SYSTEMS
FIRENZE | Siior . | 2isse. Cl y unaer contro

http://www.disit.org

\ /

e RS R 1
e

* monitoring services’ status
of city operators — = —
— Smart City Dashboards ’ :
— Continuous Business Intelligence ==l =

* City users behaviour monitoring S,

and analysis:
— Sensors, traffic flow, people flows, mobiles,
sensors, 10T, IOE
— Wi-Fi, Tv-Cameras
* City users participation
— social media for city services and events,
Twitter Vigilance | e e
— Collecting contributions: = | ot S SRR L ELE
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132,923 Roads

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

Uiy Services (20 cat, 512 cat.)
W AE 16 Pub. Transport Operators
o 21.280 Bus stops & 1081 bus lines
0 1 210 Parking areas
1., 796 Traffic Sensors
Info on: points, paths, areas, etc.

e = s S 17 O N S A4 GE RS

OXD Dynamic/real-time

bus lines: 144 updates X day X line

T

- Nascondi Menu,

Servizi Regolari | Servizi Trasversali

search text into service

Categorie Servizi

[Vl De/Select All
v g Accommodation +

v E Advertising +

s E] AgricultureAndLivestock +
v a CivilAndEdilEngineering +
' g CulturalActivity +

v EducationAndResearch +

ol O ‘ +

s

v @ FinancialService +

i u GovernmentOffice +
v @ HealthCare +

5t

¥ IndustryAndManufacturing +

v MiningAndQuarrying +
vice +

¥

wndRenting +

ly +

parking status: 76 updates X day X sensor
traffic Sensors: 288 updates X day X sensor
weather: 2 updates X day for 285 areas

events: about 60 new events X day

Wi-Fi: > 350.000 measures X day
mobiles: > 50.000 measures X day

more than 35.000 distinct users X day o
From 600.000 to 4.5 M Tweets X day

o

tivato clustering

......many other sensors .... see next slide

X
-8A. Imaoery © Mapbox
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Restricted Traffic Zone

Environmental
Gates Sensors:
Wi-Fi control, RFI control, humidity,
etc. — water level in rivers
Road Direction manager: — Status of underpass
panel, red-light, etc. ] and bridges
— Status and action Risk assessment
. _ — Value of the
Environmental Sensors: buildings,
— Air quality, pollution, rain, — hydrogeological
allergens, temperature, risk map,
—  humidity,... — earthquake risk
Public Light Pill Ml
ublic Light Piltar — people distribution
— Traffic flows, environment, and location
—  Wi-Fi, Tv-Camera, BT — Position of recover
servers, on/off, percentage places,

Traffic Zone Gates
— Passages, alerts,
— Wi-Fi control,

— RFID control,
— etc.

of light, ..
Waste Manager
— Level, kind, status, on/off

Recharge station, column

— Free slots, consumption,
next time slot, ...

¥ . Km4City Smart Cimsystem, November 2016
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Improve city resilience B
reducing risks and '

decision support

e assessing city resilience
level
* improving city resilience, =
providing objective hints

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

E Km:City Smart City Eco
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Monitoring movements by
traffic flow sensors

— Spires and virtual spires
Monitoring movements from

Filters

Mobile Cells

— Unsuitable for precise tracking
and OD production

Monitoring movements from

Wi-Fi
Monitoring movements and
much more from moblle Apps

{:‘-/’ o ,_-/

,_.i:i‘— ér.l'l i ...‘.
: Km;Qty Smart City Ecos m, November 2016
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* Produce value from data enabling to

070
. [} ] / f/ ‘ “-‘// j .Jf ‘/ i i/‘ [ s A
— Increase efficiency in energy o e

consumption

Strategy Editor  User Behavior
Engager Analyzer

— Reduce pollution and traffic
congestion

‘-‘—.\s i

— Improve quality of service, quality i ¢
of life

Engaging

* Create an ecosystem for innovation
. . . Stimulating
and put in action any smart city nforminge
solutions and services.

AER ARER SRER M

- ® "
“ Km4City Smart City Ecosystem, November 2016
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Detecting city users’ habits about mobility
— Private cars = stimulating Bus Usage & Bikes
— Private cars parking = peripheral parking-lot + bus
— Leave the car and take the bus twice = get a bonus..
— - 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
— entering in the restricted traffic zone

. - gratta e sosta ]
- schede elottroniche |*
- schede magnetiche ||
tariffa oraria € 1,00 |
8,30-13,30
16,00 - 20,00
eccetto abbonati ed autorizzati
con pass settore

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

Requestilﬁnking, photo'and/or commients

Km4cCity Smart City Eco m, November 20 .
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Aiming at improving
— quality of service,

— distributing workload |

— early warning

0 Utenti attivi (giorno)
44 Precedente
Attuale
Predicting City Users on Areas
$ 8- o /\W
P L
G g A WA m/& ,/J/\ V

Trafflc FlOWS & People Predicting at EXPO2015

set 08 set 22 ott 06 ott 20
2015 2015 2015 2015

Flows = crowd
Parking Status = free slots

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

Figure 5: Comp
Tables 2 and 3 Firenze Channel DISIT Evento 1 agosto Firenze

]
Early Warning Water Bomb

Weather Forecast
(LAMMA)

i

Estate 2015

r— -

Early Warning Hot in Tuscany
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Development tools

\7
=

* Dashboard builder
— Creating personalized dashboards in few clicks

* development tool for fast and low cost implementation of
business and service oriented Apps

— access to aggregated data = Smart City API
— ServiceMap = Smart City API
e aggregating multi-domain data and services for

SMEs and city operators
— Data /Service Aggregator: open, flexible and suitable
access

“ Km4City Smart City Ecosystem, November 2016
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Tipo: Digital Location

Descrizione: The Prince s Way ends in the Giardino
di Boboli, near the Grotta del Buontalenti, that is a
very masterpiece of the Mannerist architecture and
sculpture
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 DISIT lab is one of the excellence of the

University of Florence: Http://www.disit.org (TR . St S s Tttt 20 ol | 2o
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monltorlng services’ status

of city operators

— Smart City Dashboards
— Continuous Business Intelligence

and analysis: P e

— Sensors, traffic flow, people flows, mobiles,
sensors, 10T, IOE
— Wi-Fi, Tv-Cameras
City users participation
— social media for city services and events,
Twitter Vigilance

— Collecting contributions:
images, stars, comments
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Restricted Traffic Zone

Environmental
Gates Sensors:
- Passages, payment, a|ertS, — A|r’ temperature’
Wi-Fi control, RFI control, humidity,
etc. — water level in rivers
Road Direction manager: — Status of underpass
panel, red-light, etc. ] and bridges
— Status and action Risk assessment
. _ — Value of the
Environmental Sensors: buildings,
—  Air quality, pollution, rain, — hydrogeological
allergens, temperature, risk map,
—  humidity,... — earthquake risk
Public Light Pill S
ublic Light Pillar — people distribution
— Traffic flows, environment, and location
—  Wi-Fi, Tv-Camera, BT — Position of recover
servers, on/off, percentage places,

Traffic Zone Gates
— Passages, alerts,
— Wi-Fi control,

— RFID control,
— etc.

of light, ..
Waste Manager
— Level, kind, status, on/off

Recharge station, column

— Free slots, consumption,
next time slot, ...
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* monitoring services’ status

of city operators

— Smart City Dashboards
— Continuous Business Intelligence

I+ “City users behaviour monitoring =~ phme-tumi

| and analysis: e
— Sensors, traffic flow, people flows, mobiles, s .

| sensors, 10T, IOE

(™ —_ VV_I-FIth-CimEES I S S e s ..

* City users participation
— social media for city services and events,
Twitter Vigilance

— Collecting contributions:
images, stars, comments
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— predict critical conditions
on Crit. Infra.
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— Increase city resilience
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Filters

* Monitoring movements by
traffic flow sensors

— Spires and virtual spires
 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
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0 Utenti attivi (giorno)

* Aiming at improving

— quality of service, precedent
. . . Predicting City Users on Areas
— distributing workload | il

— early warning HE /\W ‘\&M

A A m"
set 08 set 22 ott 06 ott 20

¢ Trafflc FlOWS & People Predicting at EXP02015

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

Flows = crowd O e
* Parking Status = free slots

200000

Expo 2015 Visitors

00

]
Early Warning Water Bomb

Estate 2015

L‘ \NI NI‘ \ ago 01 ago 01 ago01 ago0l ago 01 ago01 ago01 ago0l ago 0@
1515 1638 1TAT 1846 2009 2100 2209 2309 0009

Early Warning Hot in Tuscany
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e

monitoring services’ status

of city operators

— Smart City Dashboards
— Continuous Business Intelligence

and analysis: N
— Sensors, traffic flow, people flows, mobiles, 51 N o

sensors, 10T, IOE
— Wi-Fi Tvﬁameras

City users participation
— social media for city services and events,
Twitter Vigilance

— Collecting contributions:
images, stars, comments

KmA4City Smart City I:cosystem, November 2016
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* interested to encourage participation from
citizens

e city operators can analyse the user’s activities
and the city context/situation with the aim to
define a set of rules to engage the user in city
participation.

* Via mobile App

— Systems of gamification and rewarding are

possible in ad-hoc scenario to stimulate © Assistente
VirtUOUS behaviou r. Piis vicini Pil1 recentil®
- . . AIUTACI
— citizens are stimulated to provide s ——
information about services dysfunctions, T 101014073920
unexpected events, etc. contributing by
uploading photos or scoring services in the R — '
city. trensiant  Sevtn Groce (- X1 2) - press
B:::I?Li?; MEDICEA LAURENZIANA (fino a 2017-01-07)
— authorities provide information where it’s
needed rather than force citizens to
looking for that, reducing the cost of - e

servicw improving their qualities. ﬂ “_rg
@ o' e

Km4City Smart City Eco m, November 2016




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB
http://www.disit.org

* Public parts accessible on: http://www.disit.org/tv

* Monitoring twitter channels with
— high reliability & precision, following slow, fast and explosive events
— Multiuser managing multiple: public and private channels
— Access to data, advanced search, data analytics, sentiment analysis,

e A channel is a set of real time adaptive
searches on twitter.

— Each of them may have a complex syntax according to twitter API
and service

— Each user may manage a number of channels and searchers
* Active since April 2015 with data collection, since Sept. with big
data analytics with Sentiment Analysis
— Over than 110 Million of tweets, May 2016

.....

Twitter Vigilance

Km4City Smart City Ecosystem, Novemkj ' NG




Twitter Vigilance Dashboard 2 admin~
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* http://www.disit.org/tv | | .

 http://www.disit.org/rttv EPpe— :g\\l

* C(itizens as sensors to T — = | ~ N
— Assess sentiment on —
. schio — s W\
services, events, ... — MU — :
srzmn I B :g“;s;ﬂxt"& e fe 11560 O 3
— Response of —
consumers wrt... | e—
— Early detection of eixfal e
critical conditions = = oz 1= -
— Information channel o=
— Opinion leaders
— Communities
N Form atio n 20:00 22:00 7. 0ct 02:00 :
— Predicting volume of | f :
visitors for tuning the || - :
services ] . N ERIRRY A

Twitter Vigilance
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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

Jl - Sentiment trends in channel Firenze

Zoom 1H 3H 6H T2H 1D IW M

S e crmpinisinds )

1500 18:00 21:00 4. Nov 03:00 06:00 09:00 1200 5:00

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB
http://www.disit.org

Twitter Vigilance Real Time Dashboard

Last crawling: 2016-11-05 18:34:25
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L
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DT 09 Sent. Score: 0.0625

@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
PARTECIPA: https:/ 3FfM...

0 3713 0% Sent. Score: 0.0113636
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Hide All
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o3 0¥
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Twitter Vigilance

* Football game results as related to the | R
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 e
* box-office revenues for movies -
* places to be ViSited’ mOSt ViSited é— ag;:\vii:wﬁ jj:% set 08 set 22 ott 06 ott 20

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

* number of people in locations like airports | .. ... csccssedd
e audience of TV programmes, political TV

Tables 2 and 3 with respect to the real number of visitors. Both training and validation
periods are reported.
S h OWS —=—Hdivanorolling = Heleonora «Helioperilsaciale
—Nenrica — Hgiosada —#moseek
25000,00 banstrangers == ixfaLive @urban_strangers
tor_italia elio fedez
o skin

* weather forecast information —
* Appreciation of services -
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From Data to Services for tnhe Sentient Cities
Open Source and mter operable tools to
1. keep city under control =—=— "";i"';.;:““_“ EEE D QO

via personalized
dashboards

improve city resilience, |8
reducing risks and
decision support

transform data in value ‘fﬁ'-' AT
for the city
4. Technical details

5. Who is using Km4City

Kma4City Smart City ESS o



Sentient City Control Room

GET IT ON
o\ rGoogle play
s | DINFO | I o

FIRENZE | REisroo | gamagmpswreus [ ®& AppStore
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e
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i e [~ ||
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|mprove city resiliencej ¥t
reducing risks and ..
decision support

Fiam stance

assessing city resilience
| level

I improving city resilience,
L providing objective hints

il '

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

Km4City Smart City Ecosystem, November 2016
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* C(ities include critical
infrastructures strongly related /
depended each other:

Transport, energy,
communication, cyber, health...

* Risks for these Critical
Infrastructure (safety and
security) may be due to natural
and/or human made events.

 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.
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Prepare
Absorb
Recover
Adapt

Consequence

Critical functionality

System
resilience
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* Three main layers

1. Complex System modeling: function, processes,
resources, time, events, etc..

— Functional Resonance Analysis Method, FRAM
— Resilience Analysis Grid, RAG

2. Decision Support System, DSS \[]J
— System Thinking, Goal Models T *resolute
— Risk analysis EZ—
— UTS/ITS decision supports

3. Data, big data access and exploitation
— Data Analytics, Internet of Things, sensors, flows
— People flow and behavior
— Social Media

Km4City Smart City Ecosystem, November 2016
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Tlme_: _ Controls:
This is simultaneously a That which supervises or adjust
resource and a constraint function performance
FRAM
Input: Functional Resonance Output:
That which engages Analysis Method That which is
function operation « Understand system produced by the
and is used to interdependencies function and
produce the ' MO!“E?{. tsources af becomes the
i variabilll :
Tigtoniouipit . Investiggte system |nput-f0r other
architecture and events functions
Resources:
Preconditions: That which is needed and/or
System conditions that must be consumed by the function to
met before function can be process the input jﬂ_l
carried out 7= ?rcsolute

15 '**ﬂ = Jt_

ﬂ’ ’_..
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* 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 of the }ﬂj‘l
phenomenon described by ~ “resolute
functional resonance. o=

A
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* 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 of the
phenomenon described by e
functional resonance. diSS——
e
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— Connection with Smartbs .~ i
— Connection with BigData open to — exr=—
multiple sources of data and ey B g
workgroup results, Km4City . < e
Collaborative work = N s
Open for all
Validated on ERMG e
Web Tool =

JM%HZ%J LO O

FRAM Model

DIPARTIMENTO DI DISTRIBUTED SYSTEMS

http://www.disit.org

r -

Macro FRAM processes

Metrics for Process complexity
assessment

Operational Semantic for
executing FRAM model o=

Km4City Smart City Ecosystem, November 2016



UNIVERSITA

DINFO

DEGLI STUDI | SpasTivenTo o DISTRIBUTED SYSTEMS s i1 ’g 11 i '/‘ ':J C ; J Q 1
FIRENZE | S8R Sanzone | rEciNoLoGiEs Las -
http://www.disit.org
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= A JJ sl §
* Smart Decision Support
System based On & C | [ smartds.disit.org:3080/dss/home jspjsessionid=F5523F87F9603F8CADFF2587B7D78F4#
System Thinking plus =0 PRE0
* Actions to city reaction, |umems
ofe Model: Open Restaurant
resilience, smartness.. R
E nfo rCi ng ::r:j:si:ivia san gallo
* Mathematical model for | s
propagation of decision | =™ ‘
. el: Change position of a bus
confidence.. so
. hpcea e L 1 st o tkm Parking dimension Parking Type TPL flow
 Collaborative work..., Ll
Add New Process
¢ P rocesses CO n nected to Model: Change position of a bus 03 o 0187 1333
city data: DB, RDF Store, |5 - ‘ =
TWitte r’ etc . morgagni 10_cloned
Model: TestGP
> P rO d U Ctl O n Of Process:Istanza Test GP2
a I e rtS/a Ia rm S Model: TestGP_cloned Name Model ~ Open Restaurant Date creation  15-06-2015 16:45:08
. Process:Istanza Test Name Process via santa marta 3 Date last modify 15-06-2015 17:01:13
¢ Data a n a |yt I CS p rocess Start execute  15-06-2015 17:01:19
. End execute  15-06-201517:01:20
* Twitter Processes

reuse, copy past, ...
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Flood Event Flood Observation Traffic Observation Damage analysis Layers panel  Vuinerability info  Service Observation M fation
1
T - . E )
Colonica ‘Eﬂ - ; e H La Fabbrica
n 7 o . Montorsoli Stazione -
= SAN GIORGID A COLONICA Limi Colonnata PLAK D SAN BARTOLO Caldine /i J‘D—% o ORI
% & | / Fmitero di t“’ o 1
Fespiono 3
f o SERVICE cose  |Trespiano & ﬁ
) &
= 3 i NAME:vila maria teresa hospital... g E
Flood sensors observations: ADDRESS:\VIA DELLA CERNAIA FIRENZE, € ek
n di Castello di Torre
FIRENZE M Caraalle Decima
From Data mm/h SERVICE TYPE: hitp://www.disit.org/kmdcity =l
@  Firenze Genio Civile 2016-04-11T15:59:00 12 /schemaiiPublic_hospital
; SERVICE CLASS: http://www.disit. - :
@  Firenze Peretola 201604-11T155900 205 pbrvedult o/ hmicly reo Traffic observations:
@ Frenze Universita 201604-11T155900 105 {heynal lorone
SERVICE: http//www.disit.org/kmdcity/resource § Damenica From Date - e s
Threshold: 10 /7ab1bcd5bB435THT27dd671e6081d2db Dominico T et 5’ . s
From: 2016-01-01 00 00 VALUE: 100
LUNGARND AMERIGO VESPUCC! 2016-10-10 18.01:08 ® 5 1842
To: . b .
calotli ol WKT DESCRIPTION: POINT (11.2561 43.7866) VIA CAMILLO CAVOUR 2016-10-10 18.01.08 o 12 2000
VIA VALFONDA 2016-10-10 18.:01:08 7 ] o7
o o VIA VITTORIO ALFIERI 2016-10-10 18.01:08 2 8 2108
VIA SENESE 2016-10-10 180108 7 & 216
) VIA GUELFA 20161010 180108 o8 3 420
Load predefined region: Firenze j
~ VIA DELLA SCALA 2016-10-10 18:01:08 60 13 2157
PIAZZA DI SAN FELICE 2016-10-10 18:01:08 62 10 1697
Mean praciplation: 14.333333333333334 BORGO SAN FREDIAND 2016-10-10 180108 & I 290
VIA VITTORIO ALFIERI 20161010 18.01:08 ® 7% 195
VIA DEL CAMPUCCIO 2016-10-10 180108 80 12 2157
GetObearvations Analyzo VA DEI BENG 2016-10-10 180108 5 267
& PIAZZALE DI PORTA ROMANA 2016-10-10 180108 6 8 1361
Rimidi\h\ g
P sl Relevant Services
i Vicuno Min asset vaiue: 90
£
E - = =
Service Straet T Val
@ vila delle terme case di cura VIALE MAZZINI GIUSEPPE, FIRENZE Public_hospital
N
PoMo G vita del pini sl VIA FOSCOLO UGO. FIRENZE Public_hospital
Maosciano @  Poggio Secco VIA INCONTRI, FIRENZE Public_hospital
@  [stituto di neuroscienze. . VIA DEI BASSI, FIRENZE Public_hospital
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- Fermate Firenze | Comuni in Toscana | Ricerca Testuale fg ]1 Roa d G ra p h (Tu Sca ny regio n) |

,0 Seleziona una provincia:

- FIRENZE
2 Seleziona un comune:
./(1 FIRENZE
—Actual Selection
COMUNE di FIRENZE ii? E

DE| CORs)

»- OoNavyNdOoLl |30

Previsioni Meteo per il comune di FIRENZE:

.
Martedi Mercoledi Giovedi Venerdi Sabato € &m

°
poco nuvoloso  pioggia debole e poco nuvoloso  poco nuvoloso velato q e
23°C 1 27°C schiarte 20°C/ 33°C ! I - v
20°C 1 30°C | E .
LINKED OPEN GRAPH W
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http://servicemap.kmdcity.org .

132,923 Roads

389,711 Road Elements

318,160 Road Nodes G
1,508,207 Street Numbers |

Ofy’ Services (20 cat, 512 cat.)
o AE 16 Pub. Transport Operators L
D 21.280 Bus stops & 1081 bus lines
0 . 210 Parking areas
T, 796 Traffic Sensors .
Y@ Info on: points, paths, areas, etc. ﬁ

e = s S 17 O N S A4 GE RS

OXD Dynamic/real-time

bus lines: 144 updates X day X line

T

- Nascondi Menu,

Servizi Regolari | Servizi Trasversali

search text into service

Categorie Servizi

[Vl De/Select All
v g Accommodation +

v E Advertising +

s E] AgricultureAndLivestock +
v a CivilAndEdilEngineering +
' g CulturalActivity +

v EducationAndResearch +

ol O ‘ +

s

v @ FinancialService +

i u GovernmentOffice +
v @ HealthCare +

5t

¥ IndustryAndManufacturing +

v MiningAndQuarrying +
vice +

¥

wndRenting +

ly +

parking status: 76 updates X day X sensor
traffic Sensors: 288 updates X day X sensor
weather: 2 updates X day for 285 areas

events: about 60 new events X day
Wi-Fi: > 350.000 measures X day
mobiles: > 50.000 measures X day

more than 35.000 distinct users X day WHW

From 600.000 to 4.5 M Tweets X day

o

tivato clustering

{-5A. Imagery © Mapbox

......many other sensors .... see next slide
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Restricted Traffic Zone

Environmental
Gates Sensors:
- Passages, payment, a|ertS, — A|r’ temperature’
Wi-Fi control, RFI control, humidity,
etc. — water level in rivers
Road Direction manager: — Status of underpass
panel, red-light, etc. ] and bridges
— Status and action Risk assessment
. _ — Value of the
Environmental Sensors: buildings,
—  Air quality, pollution, rain, — hydrogeological
allergens, temperature, risk map,
—  humidity,... — earthquake risk
Public Light Pill S
ublic Light Pillar — people distribution
— Traffic flows, environment, and location
—  Wi-Fi, Tv-Camera, BT — Position of recover
servers, on/off, percentage places,

Traffic Zone Gates
— Passages, alerts,
— Wi-Fi control,

— RFID control,
— etc.

of light, ..
Waste Manager
— Level, kind, status, on/off

Recharge station, column

— Free slots, consumption,
next time slot, ...
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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

Jl - Sentiment trends in channel Firenze

Zoom 1H 3H 6H T2H 1D IW M

S e crmpinisinds )

1500 18:00 21:00 4. Nov 03:00 06:00 09:00 1200 5:00

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB
http://www.disit.org

Twitter Vigilance Real Time Dashboard

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

-100

18:00 21:00 5. Nov 03:00 06:00 03:00 12:00 15:00 18:00

L
=

Tweets score = Tweets score pos Tweets score neg Retweets score

A Most Significant Twests for Sentiment In the period

/ [ f @Mariostmg- 20164105 182010 ¥
|| @alessiarotta FRENZE Lanciodi bottiglie e pietre, cariche della polizia, transenne che volano, fumogeni e petard...
https://t.co/553jRty7aX
DT 09 Sent. Score: 0.0625

@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
PARTECIPA: https:/ 3FfM...

0 3713 0% Sent. Score: 0.0113636

@repubblicait-2016-11-0518:20:12 ¥

R& Firenze, scontri e contusi al corteo anti Renzi: cariche e lancio di bottiglie hitps
117 09 Sent Srarer(l

=

RAICIOU0

~ Retweets score pos = Retweets score neg

T+RTscore = T+RTscorepos = T+RT score neg

Hide All

Al Lasttwests per channel Firenze

I @BettoGigliola - 2016-11-05 18:35:05 ¥
|u: Firenze, scontri e feriti al corteo dei manifestanti per il No: cariche e lancio di bottiglie https://t.co

70

@Awlcecchini - 2016-11-0518:35:04 ¥

Prato, inchiesta sul pellet: forniture pagate e mai consegnate, pronto maxi esposto dell Aduc hitps:/t.co
/padFTJBWa7 via @repubblicait

o3 0¥

@Alientit- 2016-11-05 183504 ¥
eopolda RIOTS. Scontri Firenze, manifestante colpisce poliziotti con un segnale stradale hitp:

yia @renuihhlicait

o/0EfELg3arG

Twitter Vigilance
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Firenze Channel DISIT Evento 1 agosto Firenze
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Improve city resilience Faits
reducing risks and

decision support

e assessing city resilience
level

* improving city resilience,
providing objective hints

L~ improving city users
| awareness with personal
| city assistants and

participatory tools
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What do you want to do?

*x O 2

Favourites Chronology

A | &

Alert Civil Prot.

o

Information

&

Settings

About Us

! & gl
s 2

uviscover ue Foinws Ui
City Interest Search
Public transport.  Bus Ticket Car Park
el
& Suggestions
Events Near You We Recommend
s
‘>
Weather Assistant Navigator

Latest Reviews

Vote APP!

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

OpenStiof

—h\ll @ S
DISIT
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB
http://www.disit.org

SAsLeS

FIRENZE i 1 &

s\ | Choose Services & 0C

. :

Accommodation
Advertising
Agriculture
Civil And Ed
Cultural Act —
Education A ¥ L
Emergency
Entertainmg
Environmen|
Financial S¢
Governmenf
Health Care
Industry And ~
Mining And
Shopping A
Tourism Ser|
Transfer Se
Utilities And

dacaaaa

)000000000000000000

lédQacaaaanadad

Tipo: Digital Location

Descrizione: The Prince s Way e

Serpiolle

di Boboli, near the Grotta del Buontalentl, that 1s'a
very masterpiece of the Mannerist architecture and
sculpture

Descrizione: |l Percorso del Principe termina nel
Giardino di Boboli, nei pressi della Grotta del
Buontalenti, vero e proprio capolavoro dell
architettura e della scultura manierista

Indirizzo: VIALE DELLA MERIDIANA, 50125
FIRENZEFI ¥ = &

Suggerimenti

Post

"”"" il Tipo: Squares
[ 3> po: 5q r‘
& Distanza ®:19

Indirizzo: %

Calimala

Faz @‘;f“"‘ - B

Q
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| Orsanmichele |

di Santa

b Seqlia

gl i

,{\\‘} -

tm //www k. Aeit ;%rg

& 0 C

web applicati l&z‘m

w ¥ & B Cultural Activity

Calimaruzza

Piazza Santissima  {fj
Annunziata

Tipo: Squares

Distanza ®:1949 m

T e

Indirizzo:

ase

¥ Trattoria Gozzi
Tipo: Trattoria
= Distanza &:1975 m

Mostra Tutte le Categorie

=1

art iy ecosystern,

movermper 2016

& 0 atM
& B Bank

W
gy s,

& V

2 ek

Loatlet|©.

> @ ¥ Environment & Ag
~' ¥ @ B Financial Service
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Regione Toscana

prevede: Firenze (FI) (ZONA: A3)

RISCHIO TEMPI ALLERTA
Dalle ore 13.00
IpRoGEoLoaIco | O Venerdi 27
maggio 2016
IbRauLico [ M9 S P elaLLo
RETICOLO MINORE| ™" = " "
maggio 2016
Dalle ore 18.00
IDROGEOLOGICO ::er"zrg:}fz
IDRAULICO | & grg 1200 1| ARANCIONE
RETICOLO MINORE|" -0 © %
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Suggerimenti X

@intoscana - 2016-04-12 09:30:03 W
== Da lerl a domenica c'¢ la
#FlorenceCocktailWeek a contendersi il

primato il dei barman
https://t.co/rWdAlqOgiH https://t.co/S54z9hdbix
oLl 0%

* Personalized menu for
Operators

* Providing information

Firenze (FI) (ZONA: A3) Twitter Alert
RISCHIO

a n d S u ggest i O n S to IDROGEOLOGICO IDRAULICO RETICOLOMS

IDROGEOLOGICO IDRAULICO RETICOLOSE

C i t i Ze n S . ;Lnki)rticité
— Civil Protection Page

Idrogeologico

Sala Operatlva Comunale

B, @ProtCivComuneFi - 2016-04-12 15:15:02
N v

W Tmp ratura attuale misurata
Firenze Aer Dr‘[ 1212

BR,,  @ProtCivComuneFi - 2016-04-12 14:16:03
,/\,x. J
ona

B Temperatura attuale misurata

Firenze Universita: 20.6
0oL3 0%

L]
I W I tte r I nfo Norme di comportamento Idraulico (‘.% S eEECRA SRR
. ” g o B ¥ Temperatura attu ale misurata
Per info Protezione Civile di Firenze 8 | == Frenze per eopom .
tel 055/7890 - 0tl oW

— G e O I O Ca | i Ze d I n fo protezionecivile@comune fi.it-

* Tracking people and
operators flows

e Collecting information
from citizens
— Comments

n Oraelo 1 8 o
s
2264 per giomo == 1378 per gi igilance o, MREET e

Mostra Tutte le Categorie

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

et g e ¢ e @
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From Data to Services for tnhe Sentient Cities
Open Source and mter operable tools to

1. keep city under control =—=— "";i"';.;:““_“ EEE D QO

via personalized
dashboards

2. improve city resilience, === —
reducing risks and
decision support

3. transform data in value |. . 77
for the cit 05 Eme

4. Technical details

5. Who is using Km4City /_L_HH.H_J 't f”'“'”' _ L

nnnnnn

Kma4City Smart City ESS o



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB
http://www.disit.org

Filters

* Monitoring movements by
traffic flow sensors

— Spires and virtual spires
 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

Km4City Smart City Ecosystem, November 2016
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* Produce value from data enabling to

070
. [} ] / f/ ‘ “-‘// j .Jf ‘/ i i/‘ [ s A
— Increase efficiency in energy o e

consumption

Strategy Editor  User Behavior
Engager Analyzer

— Reduce pollution and traffic
congestion

‘-‘—.\s i

— Improve quality of service, quality i ¢
of life

Engaging

* Create an ecosystem for innovation
. . . Stimulating
and put in action any smart city nforminge
solutions and services.

Km4City Smart City Ecosystem, November 2016
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Detecting city users’ habits about mobility
— Private cars = stimulating Bus Usage & Bikes

— Private cars parking = peripheral parking-lot + bus
— Leave the car and take the bus twice = get a bonus..
— - 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 - |

— entering in the restricted traffic zone @":ﬁffﬁ?

16,00 - 20,00

see ] .en::o:‘“m@
Suggesting you about

— Events, Civil Protection Alerts, .....
— Closer free parking ...

Administering questionnaires
— Getting assessment about services, city experience

Requesting ranking, photo and/or comments

Km4City Smart City Ecosystem, November 20
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r.l‘ J (e Ir—‘r‘r"Jr‘ - - L \ \ J’ r_J r — » - - ".‘
Strategies Implementation via Engagement
Transport systems
obility, packing, TN o , .
alllia;, naildag Km4City Smart City Englne ' City Operators
r=s N Strategy Edltor Engager User Behawor Analyzer

Public Services
Govern, events, .

Sensors, |I0T
Cameras, ..

Environment,
Water, energy

Shops, services,
operators

KmA4City SNart City API

Tools for
Final Users
Any Mobile )
and Web
App

Static, Slow and Real Time data flows

Social Media
WiFi, network

b%%%awm%

DISCES -- Distributed and parallel architecture on Cloud
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| + - Nascondi Menu H %
| ] @ Basllica ¢
Lorer

- Fermate Firenze | Comuni in Toscana | Ricerca Testuale fg ]1 Roa d G ra p h (Tu Sca ny regio n) |

,0 Seleziona una provincia:

- FIRENZE
2 Seleziona un comune:
./(1 FIRENZE
—Actual Selection
COMUNE di FIRENZE ii? E

DE| CORs)

»- OoNavyNdOoLl |30

Previsioni Meteo per il comune di FIRENZE:

.
Martedi Mercoledi Giovedi Venerdi Sabato € &m

°
poco nuvoloso  pioggia debole e poco nuvoloso  poco nuvoloso velato q e
23°C 1 27°C schiarte 20°C/ 33°C ! I - v
20°C 1 30°C | E .
LINKED OPEN GRAPH W
l - [

http://servicemap.kmdcity.org .

132,923 Roads

389,711 Road Elements

318,160 Road Nodes G
1,508,207 Street Numbers |

Ofy’ Services (20 cat, 512 cat.)
o AE 16 Pub. Transport Operators L
D 21.280 Bus stops & 1081 bus lines
0 . 210 Parking areas
T, 796 Traffic Sensors .
Y@ Info on: points, paths, areas, etc. ﬁ

e = s S 17 O N S A4 GE RS

OXD Dynamic/real-time

bus lines: 144 updates X day X line

T

- Nascondi Menu,

Servizi Regolari | Servizi Trasversali

search text into service

Categorie Servizi

[Vl De/Select All
v g Accommodation +

v E Advertising +

s E] AgricultureAndLivestock +
v a CivilAndEdilEngineering +
' g CulturalActivity +

v EducationAndResearch +

ol O ‘ +

s

v @ FinancialService +

i u GovernmentOffice +
v @ HealthCare +

5t

¥ IndustryAndManufacturing +

v MiningAndQuarrying +
vice +

¥

wndRenting +

ly +

parking status: 76 updates X day X sensor
traffic Sensors: 288 updates X day X sensor
weather: 2 updates X day for 285 areas

events: about 60 new events X day
Wi-Fi: > 350.000 measures X day
mobiles: > 50.000 measures X day

more than 35.000 distinct users X day WHW

From 600.000 to 4.5 M Tweets X day

o

tivato clustering

{-5A. Imagery © Mapbox

......many other sensors .... see next slide
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* Restricted Traffic Zone Gates

— Passages, payment, alerts, Wi-Fi control,
RFI control, etc.

* Road Direction manager: panel, red-light,
etc.

— Status and action

* Environmental Sensors:

— Air, pollution, rain, allergens, temperature,
humidity, water level in rivers and
underpass, status of bridges, ...

* Public Light Pillar
— Traffic flows, environment, Wi-Fi, Tv-

Camera, BT servers, on/off, percentage of
light, ..

* Waste Manager
— Level, kind, status, on/off

* Recharge station, column
— Free slots, consumption, next time slot, ...

Km4City Smart City Ecosystem, November 2016



UNIVERSITA
DEGLI STUDI

FIRENZE

‘a . | [KM 4CITY|

Vi degl Strazs

fena)a i1y

What do you want to do?

*x O 2

Favourites Chronology

A | &

Alert Civil Prot.

o

Information

&

Settings

About Us

! & gl
s 2

uviscover ue Foinws Ui
City Interest Search
Public transport.  Bus Ticket Car Park
el
& Suggestions
Events Near You We Recommend
s
‘>
Weather Assistant Navigator
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Vote APP!

DINFO
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DELL'INFORMAZIONE

OpenStiof

—h\ll @ S
DISIT
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AND INTERNET
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FIRENZE i 1 &

s\ | Choose Services & 0C

. :

Accommodation
Advertising
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Civil And Ed
Cultural Act —
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Emergency
Entertainmg
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Financial S¢
Governmenf
Health Care
Industry And ~
Mining And
Shopping A
Tourism Ser|
Transfer Se
Utilities And
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)000000000000000000
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Tipo: Digital Location

Descrizione: The Prince s Way e
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di Boboli, near the Grotta del Buontalentl, that 1s'a
very masterpiece of the Mannerist architecture and
sculpture
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Giardino di Boboli, nei pressi della Grotta del
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architettura e della scultura manierista
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FIRENZEFI ¥ = &
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Post
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T e

Indirizzo:
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=1
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| er
e Personalized menu on the

basis of User Category e »

* Wine and Food ® Transfer Semnices S.AS.

Type: Cinema
* Places Mearby * Wine and Food Distance ®.1759 m
Distance Q: 445 m

e
 Automated Suggestions = =
gg * Events * Weather Eerrerre Entertainment S.R.L. i}

Type: Cinema

Student Tourist Suggestions ®

Distance @:1792 m

* Transfer Services * Events
[ J Distance @: 2682 m
[ ] N N Om 0727 ™.
* Hotel ® Tun
o © Assistente
* Education ¥ Se|
Pidvicini | Pili recentilt
* Bus * Byl
. .
AIUTACI
— taking into account user
Puoi contribuire con una recensione del O DT IR [Tos) O M (e
_ — “LAVANDERIA*ANNA DI PANTIFERI ROSALBA" ? -
* Weather * Fird Tipo: Lavenderie e tintorie
[} [ ] Timeout: 2016-10-18 07:39:20
: w446
profiie an enavior . —
’ -0 I @arpd O Esgagimant Viewsd (4 beary) ¥ e | O Engagomsn... [1-n
. Vata Suggerimenta 1 2 3 4 5
° . ° ! ¢
Islikes, requests, queries =
’ ’ ’ E *Ad Usum Fratris - Miniature nel manoscritti Exgapimeat Viewsd
laurenziani di Santa Croce (X1 - XIll sec) * presso .
BIBLIOTECA MEDICEA LAURENZIANA (fino a 2017-01-07) - [
Tipe: Mostre
e ‘ : Timeout: 2016-10-18 10:37:42
. [—
-neeen- Vednservizm
S 0 Engaprment Viewsd (daily)
Vota Suggerimento (0102030405
-
. n g a ge m e n rrrrr
ey
I
—— 0 Exgaprment Sent (weekly)
. .
Engine and Rule Editor =
—
— O Excagrment Viewed (neekly)
— "
a I l [ ] [ ] Trmnbesn

— Engine and Rule Editor
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User Engagement, Monitoring &

© Assistente

AIUTACI

Puai contribuire cor

Tipo: Lavenderie e tintorie
Timeout: 2016-10-18 07:39:20

EVENTI in giornata

Tipo: Mostre
Timeout: 2016-10-18 10:37:42

Km4C ity ServiceMap, SmartDs
O Enzazement Sent (4 hours) oEngagmtn. ]
City Operators
yop F v 2078
o - Enszazement Sent
Strategy Editor Engager T
706
" v 446
0 U Enzazement Created
name Type #sent #viewed ::ent on Description 0 Enzazement Viewed (4 hours) (¢ min) @ Engagemen...
18
_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0% Suggest (in german) ar] P Precedsate 17
45 Attuale
event_en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4,07% Suggest (in english) an 2100 Engagement Viewed
O Enzagement Sent (daily)
- commuter 5 (0.29%) 0 (0%) 0 (0%) 2458
- student 14 (0.81%) 0 (0%) 0 (0%) e e
L]
pitvicini | Pia recentilt - tourist 1462 (85%) 25 (35.71%) 25 (1.71%) =0 va00 15 -0
)
R - citizen 113 (6.57%) | Inform 1
T v - operator 0 (%) You have parked out of your residential I Precsent
AP — arking zone I
e e Piu vicini Pil ti _ disabled a (UD.-{G) p g . ) . ) 0 1800 o
EVENTI in giomata The Road cleaning is this night J
vt szl B b G e - e The waste in S.Andreas Road is full : -
BIBLIOTECA MEDICEA LAURENZIANA (fino a 2 ;‘:::::2;&;67‘ = . nt_ES ENGAGEMENT E (U.Ul%) Engage Attuale
’ . E 200a 21.0oc 220a Oa
=3 Iint_fr ENGAGEMENT | 6 (0.01%) . Provide a comment, a score, etc.. -
TR - Stimulate / recommend
: nt_it ENGAGEMENT | 5459 (6.73%) ] ) ]
e e Events in the city, services your may be et
oo e v en ASSISTANCE | 141 (0.17%) .
interested, etc.. R N N
: = ASSISTANCE | 3 (0%) Provide Bonus P
it ASSISTANCE | 187 (0.23%) Since you have parked here you we can dential parking zone
 photo_de | ENGAGEMENT | 68 (0.08%) get 1 Bonus point-of-interest

We suggest you to leave the car out of
the city, this bonus can be used to by a

bus ticket
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From Data to Services for tnhe Sentient Cities
Open Source and inter- operable tools to

%Mw

F|renze R
] e '\.‘ N N ]

1. keep city under control =—=— &= —
via personalized THE-
dashboards

2. improve city resilience, ==-®
reducing risks and
decision support
3. transform data in value . .« 777
for the cit “Eaali




Back Office and Dev Tools

GET IT ON

—“
UNIVERSITA |
DEGLI STUDI DINFO # Download on the
: DIPARTIMENTO DI DISTRIBUTED SYSTEMS ' A St ore
F [ RE N Z E INGEGNERIA AND INTERNET pp

DELL’INFORMAZIONE TECHNOLOGIES LAB

Home Sentient City Control Room _ Back Office and Dev Tools | Info and Docs

Development Tools for Mobile App and Web

App (the ServiceMap Tool), generating Smart City API calls

-

ap (visual |POI densitity in Florence| Events ik lotence () Serlices POl Services & POl in Services & POl in Pisa it Li|‘|11eT5u.2|c1;:Iﬂtm(1iel|nes Green Areas in Florence el BatEin Elbrence Seardion Aree analsis Se:—;r;:‘ a;);l(g!)me
query development Downtown (*) @ Florence (*) @ (*) 0 : (x 0 yeling i

Tuscany (*) @ (*)

to\) (*) O

Dashboard development tools

e e T
s il 112 - PSS
Smart City AP, Linked Open Data, RDF Store tools, 5 Stars Data

(] |
=1
M

=1

Linked Open Craph LOD SPARQL &Raaa Licenses
Km4City Ontology, SVG|  ZIP File: Download ()0 *

File KmyCity Ontology,
multiple formats

Smart City Main Data,
10T, Sensors in Tuscany

Web page: Km4City
Smart City API
documentation

- ey i |
| ==L i : gy
Smart City General Programming User Web Page: Data Web Page: DISCES, Web Page: RDF store
Architecture Engagements Ingestion Manager, DIM{ srare City Engine, Big Indexer, RIM, and

data broker tool

Data Process manager | VEFsIONIng manager

v

s
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Development tools

d Dashboard builder
| — Creating personalized dashboards in few clicks I

* development tool for fast and low cost implementation of
business and service oriented Apps

— access to aggregated data = Smart City API
— ServiceMap = Smart City API

e aggregating multi-domain data and services for SMEs and
city operators

— Data /Service Aggregator: open, flexible and suitable
access
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e To create Control Room based on several views
— Public and private single Dashboard

— Higher level Dashboard with Web Browser composition:

* Dashboard, OD matrix, flow map, heat map, Twitter Vigilance, WiFi
« Recommendations, Engagment, flow, ....

e Several ready to use widgets and custom widgets as:
single data or %, maps, real time data, POl maps, social
media, gauge, speedometer, Italian Flags, AVM data,

buttons, iframe web page, status, time trend compare,
etc.

— See http://www.disit.org/6935
 Main Widget Feature:

— Automatic update data values on the screen
— Managing alarms, providing info,
— Interactive widget via URL

INGEGNERIA
DELL'INFORMAZIONE
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Development tools
* Dashboard builder
— Creating personalized dashboards in few clicks

4 development tool for fast and low cost implementation-'
| of business and service oriented Apps I
| —accessto aggregated data = Smart City API |
I_— ServiceMap = Smart City API |

e aggregating multi-domain data and services for SMEs and
city operators

— Data /Service Aggregator: open, flexible and suitable
access
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* Only Data Aggregation with semantic support may
provide reasoning services on integrated data

* Five Stars Linked Open Data, RDF Stores
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Development tools
* Dashboard builder

— Creating personalized dashboards in few clicks

* development tool for fast and low cost implementation
of business and service oriented Apps

— access to aggregated data = Smart City API
— ServiceMap = Smart City API

y aEgregating multi-domain data and services for SMEs |
| and city operators ]

| — Data /Service Aggregator: open, flexible and ]
| suitable access
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operators

Social Media
WiFi, network

Static, Slow and Real Time data flows

DISCES -- Distributed and parallel architecture on Cloud

2D 90%‘%523&

. . . / Tools for City Operators and Decision Makers
Km4C|ty Smart Clty Engme I Smart City Dashboard Smart Decision Support

o Http://dashboard.kmdcity.org/ Http://Smartds.kmécity.org

Km4City Smart City API

Flrenze

ServiceMap browser Twitter Vigilance
Http://servicemap.kmdcity.org  Http://www.disit.org/tv
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Tools for Final Users
Mobile e Web Apps  Http://www.kmd4city.org/webapp

Http://www.kmdcity.org

Http://www.km4city.org/épp
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>84 Classes — Street-Guide

>100 ObjectProperties - — Mobility and transport

» different aspects:

>100 DataProperties == — Points of interest

= 1—] — Sensors, 10T, ..

= = ~ Energy
e R — e — Administration
= ] e = {-] = == - ;
=1l == | - = — Citations from strings
== =F — Temporal reasoning - |
— Metadata on the data ‘ =
— Statistics - &

— Risk and Resilience

Ontology Documentation:
— Licensing http://www.disit.org/6506

— Open and Private Data __ http://www.disit.org/6507

proparties

= http://www.disit.org/5606

— Static and Real time =
= http://www.disit.org/6461

.y e e ”
- it
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 Smart City APl are grounded on LOD
* Service map is grounded on LOD Big Data Tools

. VLR TE T
 KmACity reasoners tools are
smartening the city

¢ Km4City iS a RO } il reasoners
new generation of = | [
an Urban Platform - o
wu] 999
LA
- o
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Data In

Transport systems
Mobility, parking

Sensors, 10T
Cameras, ..

Environment,
Water, energ

Shops, servic
operators

Other
SPARQL
End points

Km4City
Ontolog

R2RML
Models

Hbase Store

=

—

RDF Store, Validation,

y
RDF
Store +
Static Data 00 indexes:
i c
harvesting £ sPARGL
[} End
-g point
Real Time =
Data 0 é
Ingestion :

.econciliation, Enrichment
Data Analytics,

' Su estions,..

DIM: Data Ingestlon Manager |

S sy

DISCES: Distributed SCE Scheduler

Km4City Smart City Ecosystem, November 2016

Smart City API (a part

gestion and Mining

Mobile App, Totem,
Web APP

I Service Map I
I Linked OBen Graph I
| SPARQL RDF Store Interface '

Smart City Developer
Environment: ETL, Java, Big data
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Ganaral infermations Ingestion
QT
MR
Resource Real
launch Concatenate process Resource Class Category Format Automaticity Process_type Access Time Source | path
I Welfare_csv Welfare Senizi_cevl  Senizi c5v automatic ETL HTTP n DOpendata regiong sh b prog id: g hen.sh
Toscana file=horme/uburtu/SiMabality Trarsformazioni
R
Concatenate
pOpTpy | Viste_guid "ﬂ S
R
JQleTey  Uneersita_e_conservaton_csv 5 8
R
Concatenats
" r [ /
' ¥ | y v N . /
/ / / ,} r / ;‘} AF_J / — /] | f
. S wae y S 8 - — y . 'Y ¥ ™
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Example of Ingestion process

Q @ - Shiie souassPPaassssnsatttey @_—-_[: oo
= - = Table output 3 error
Rows Count  Filtefrows et path Get u@c Date Update date ™ Get data from XML o

= 4@ ;4._@ ...... ~o-JFE - ;_U\..@:

error 2 Table output 2 Get data from XML 2 Row denormaliser Merge Join

Dummy (do nothing) €m_java Table output

err java2 Table %Pm 10 error 8  Table I%{[plut 9
t‘l"ﬂ I% ':;,,:* E A @ E A ¥ l% cC E g ﬁ,
HEASE = = - ?:E’; [%' .. B D l —__‘%_h = = R’
» m n = =
Pr&%%tinn Select%alues 2 Get B ess String operations Database lookup Replace in string  Add source Wa3C: Date Split Fields 3 Spligl Fields
= = = o H
N EE: .y ) -@--- 1 : ~
o HEASE — - X
Selectivalues Report Get error 4 Table gutput 5 e 'Z'l‘ "
Get %ur 5  Table dutput 7 e P ‘5 Split Fields 2
o x Table output 4  error 3
5 b
Table ut & .‘ - =
p L @ -
:..‘ Table output 8 error 7
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DISIT

DISTHIBUTED SYSTEMS

TECHNOLOGIESLAB
http://www.disit.org

DINFO

IPARTIMENTO DI
INGEGNE RIA
DELL'INFORMAZIONE

From Data to Services for tnhe Sentient Cities
Open Source and mter operable tools to
1. keep city under control =—=— "";i"';.;:““_“ EEE D QO

via personalized
dashboards

2. improve city resilience, === —
reducing risks and
decision support

3. transform data in value | . 77"
for the city
4. Technical details

5. Who is using Km4City | = y

Kma4City Smart City ESS o




Info and Docs

GET IT ON

Km,CiTy
FROM DATA TO
FOR SENTIENT C

UNIVERSITA DINF
DEGLI STUDI [ pesgmvenTo Dlo DISTRIBUTED SYSTEMS
FIRENZE | S&ENEtazone | TEGHNGLOGIS Lag

# Download on the

| App Store

mll Download from
®E windows Phone Store

Home Sentient City Control Room | EENENEEISNONE =-ck Office and Dev Tools | Info and Docs

KméCity In?ormafion,borcumientation; TIIIEr}aI, Training

. e r— — e = To=——xt: B :“_-,;_ ?”.‘_._.'Z'.NE' o ===
Km,Citv ' =
st FIRENZE, Where, What =
Eria) 0 S p=sm= =
\\ Klﬁinty tobile i iti : ) = Km4City Video ; E a : ’ Roadmap of
§ S ’ App Video KmyCity Slides explloitnjg & Web Page: DISIT 2015 Web Page: Km4City| web page: Data W_’eb Page: GitHub development
& " : i contributing to  |Web Page: Km4City| | ab (who we are) | related Articles | |neestion Trainine | 1Nk Open Source
T Kmg4City Information & : and tools; ETL Code
Documentation | programr’ning

page - { |  Develoment
| Environment

by
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DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB
http://www.disit.org

DISIT lab is one of the excellence of the
University of Florence: Http://www.disit.org

Active since 1994 on parallel and distributed
architectures for HPCN, GRID, Cloud, and Big
Data

Track record of huge number of research and
innovation projects and infrastructures,
working with almost all major international
firms and institutions. See list on the portal.
— Presently involved in 15 projects and
challenges most of them on Smart City and

user behavior analysis and engagement, Big
Data Analytics

Contributing to standards as MPEG, and to
the research on several areas:
— Coordinating and participating to several
European Commission projects, national

project, innovation projects with industries
and public administrations

Several International R&D&I Awards

D uted Systems a dirrnerT

;; '3 T uted Data Intelligen dT
k J Dprtmetﬂfrmar Eg

% J
S

University of Florence
http:/fwww.disit.dinfo.unifi.it

HOME  ABOUT RESEARCH INHOVATION

EDUCATION AND COURSES

chno .'gesLb \\-ah

h ologies Lab p:
ing (DINFO) }ﬂf}

HOWTO

EVENTS

DISIT LAB OVERVIEW
: .unifi.i

Big data

Bl Datggnalytlcs v

Social Media,._
< e-learning—~

_______
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Balth, Bike sharing
- Tuscany Map - Cultural Heritage £/ . Stahstms Energy. ICT, ..
- ‘S\m\nues - Enrinhmeﬂr:t cities Km4City 1.5 § RESOLUTE H2020 * E-vehicles
- - Event in the city - SmartDS 2015-2018 - Started _ :
-Sensors - Digital Locations ) K:ZEHV " B/20177 ¢ Risk analysis
- Parking - Fresh places - * Environmental, water
Km4City 1.4 « Data Licensing models
- Embed e * Energy Meters <)
- More API 0 0000 7 S;M@l:;) * Fi-Ware compliant f1007R
- iBeacon hetp/ /wwewsii-mobility:org Tu d E
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- http:/ /smartds.kmécity.org 2016 - Mobiity and transport
- Resilience Decision Support
- Weather REPLICATE H2020 GHOST SIR
Cultural Heritage | Z20/6-207/- Started IIE-2019 - Started
Ll B U | i kol | 0 000
2006 Frens i the city e - User Behaviour Analysis

- Trajectories and 0D
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- Experimentations and validation in Tuscany http://www.S__i__i-MobiIitv.orq
. Integration with present central station and subsystems g'“j_jb{,_’_@
- DISIT lab, Universita di Firenze, is the tech-scientific coordinator £ @ 06
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Sii-Mobility
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Social Media Wik _ ﬁ
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Merci

Sensorl su %

trasporto Privato

Sensori <>
Parcheggi

Sensori, | Tyl 7l
sistema monitoraggio

Infomobility

=

Telematici, ZTL
mergenze,
polizia, 118 |

Monitoraggio
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 Reduce the social costs of * simplify the use of mobility
mobility

minor inconvenience,
greater efficiency,

systems

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
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http://www.disit.org

Horizon 2020
European Union Funding
for Research & Innovation

http://www.resolute-eu.org

@ E University of Florence:

DISIT lab DINFO (Proj UNIFI IT
e Develop European Resilience Management SEEME IR0, DSl End ST
Guideli?\es (EI;’MG) & THALES THALES (T
Sevel f » , ATTIKOMetro ATTIKO GR
- e\{e OP a conceptua ramework ror creatlng/ Comune dl Firenze CDF |T
maintaining Urban Transport Systems
o _ Centre for Research and
* Enhance resilience through improved support of CERTH GR

Technology Hellas

Fraunhofer-Gesellschaft zur
Forderung der angewandten FHG DE
Forschung e V.

human decision making processes, particularly by
training professionals and civil users on the ERMG
and the RESOLUTE system

* Operationalize and validate the ERMG by HUMANIS
implementing the RESOLUTE Collaborative HUMANIST . FR
Resilience Assessment and Management Support  [S\WARCO Mizar SWMIZ T
Systems (CRAMSS) for Urban Transport Systems Associacdo para o
addressing Road and Urban Rail Infrastructures e i

. . D . ADI-ISG  |PT
— Pilots in Florence and Athens Investigacao no Instituto

« Adoption of the ERMG at EU and Associated Superior de Gestdo

Countries level Consorzio Milano Ricerche CMR IT
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, L. 2 ' ,
Arcnitecture

RESOLUTE RESILIENCE Dashboard .
Visualization

Presentation&

User

s ‘: FRAM
guidance i FRAM 9 RESlllenCEDS CRAMSS i operalization
e support =
]

f
|

-

Application Algorithms and models em

User Profiler APIs Integration
Data Integration APIs
User profiler framework
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»1 (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
Horizon 2020 2 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN

= === = European Union Funding »3 COMUNE DI FLORENCE FLORENCE ITALY
for Research & Innovation =4 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

REPLICATE »5 STADT ESSEN ESSEN GERMANY
REnaiss=ance of PlLaces »6 NILUFER BELEDIYESI NILUFER TURKEY

»7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

»8 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

"9 ENDESA ENERGIA, S.A. ENDESA SPAIN

210 EUROHELP CONSULTING, S.L. EUROHELP SPAIN
il e
< 4L FIRENZE 211 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

* 5 X

with Innovative Citizenship
And TEchnology

. 212 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
Smart
Florence 713 EUSKALTEL, S.A. EUSKALTEL SPAIN
) PI an 214 COMPARIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
LS 215 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY
demonstrate Smart City technologies in energy, 216 ENEL DISTRIBUZIONE, SPA ENEL ITALY
A 217 MATHEMA, SRL MATHEMA ITALY

transport and ICT in districts in: -18 SPES CONSULTING SPES ITALY

#19 TELECOM ITALIA, SPA TELECOM ITALY

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

p21 THALES ITALIA, SPA THALES ITALY

San Sebastian, Florence and Bristol,

— follower cities of Essen, Nilufer and Lausanne

Cities are the customer: con sidering local 222 ZABALA INNOVATION CONSULTING ZABALA SPAIN
g ey 223 TECHNOMAR TECHNOMAR GERMANY
SpECIfICItIes 224 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

#25 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

Solutions must be replicable, interoperable and 126 BRISTOL IS OPEN. LTD BIO UNITED KINGDOM

scalable. +27 ZEETTA NETWORKS ZEETTA UNITED KINGDOM
»28 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
— Integrated /nerStrUCturE’.’ deployment Of ICT 29 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
architecture, from internet of things to »30 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
R »31 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM
applications 32 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM
.. »33 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
— Low energy districts KINGDOM
— Urban mobility: sustainable and smart urban onopom Y OF THE WEST OF ENGLAND UWE UNITED
services »35 ESADE BUSINESS SCHOOL ESADE SPAIN

#36 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L.
SISTELEC SPAIN
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