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Sentient Urban Platform tor Smart City
* Main Objectives:
— Increase: quality of life, quality of services, ...

* reduce pollution, traffic congestion, ...

— Keep under control the city costs for services and operators
* mobility, energy, health, waste, environment, ...

— Reduce the risks and increase resilience
* with respect to natural and artificial threats
* Set up an ICT based Urban Platform integrated and unified data
management among services, city operators and city users:
— Control Room, Real Time Monitoring of KPI, ..
— Data analytics and business intelligence
— Reading the city: data, users behavior and needs, etc.
— Stimulate virtuous behavior of City Users
— Transform Data into value

Km4City Smart City Ecosystem, January 2017
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* Set up an ICT based Urban Platform integrated and unified
data management among services, city operators and city

SarviceMag, SmanD:

users:
— Control Room, Real Time Monitoring

* decision support, assessing and monitoring risk and resilience
— Data analytics and business intelligence

* predictions, reasoning, city users behavior analysis, ....
— Reading the city: data, users behavior and needs, ...

* 10T, Open data sensors, private data, static and real time data.
— City Strategies: stimulate virtuous behavior of City Users

* participation, totem, twitter, Apps, etc.
— Transform Data into value

e Putin action smart city innovative solutions and services,
development tools

Km4City Smart City Ecosystem, January 2017
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From Data to Services tor th
r-0

Dpen Source and inte
keep city under control via
personalized dashboards

transform data in value for the city,
influence city users

Technical details: dashboard
development and data aggregation

improve city resilience, reducing
risks and decision support

who is using Km4City
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* monitoring services’ status
of city operators

— Smart City Dashboards =
— Continuous Business Intelligence Rl

City users behaviour monitoring and

analysis/influencing/engaging:

— Sensors, traffic flow, people flows, mobiles, sensors, 10T, 4 23 RN <
IOE ¥ g\

— Wi-Fi, Tv-Cameras e e

City users participation

— social media for city services and events,
Twitter Vigilance

— Collecting contributions:
images, stars, comments

Km4City Smart City Ecosystem, January 2017
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Behavior (*) @
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16 Pub. Transport Operators

21.280 Bus stops & 1081 bus lines

210 Parking areas

796 Traffic Sensors

Info on: points, paths, areas, etc.

v mTtE: u
Dynamic/real-time

bus lines: 144 updates X day X line
NEW: Timeline PT: 1081 lines, 1-2 updates per day
parking status: 76 updates X day X sensor

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

NEW: Triage status: 96 updates per day, per hospital
NEW: Fuel stations: 1 update per day, 1600 stations
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
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Other Sensors and Actuators, 10T *©

Restricted Traffic Zone Gates

REPLICATE

* Recharge station,

— Passages, payment, alerts, Wi-Fi column
control, RFI control, etc. —  Free slots,
« Road Direction manager: panel, consumption, next
red-ligh . . .
ed-light, etc _ * Risk assessment
— Status and action — Value of the
* Environmental Sensors: buildings,
— Air quality, pollution, rain, - m:gogeomg'cal risk
aIIerge.ns, snow, ... _ earthquake risk
— humidity, temperature, ... map, ...
— water level in rivers — pegplﬂe dti.stribution
. anda location
— Status of underpass and bridges _  Position of recover
— Seismic sensors places,

* Traffic Zone Gates
— Passages, alerts,
— Wi-Fi control,
— RFID control,
— etc.

* Public Light Pillars
— Traffic flows, people flow,

— Wi-Fi, Tv-Camera, BT servers,
on/off, percentage of light, ..

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

KmA4City Smart City Ecosystem, January 2017
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Open Source an cJ ]ntarwo 2ral
keep city under control via
personalized dashboards

transform data in value for the city,
influence city users

Technical details: dashboard
development and data aggregation

improve city resilience, reducing risks
and decision support

who is using Km4City
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Produce value from data enabling to

— Stimulate virtuous behavior,

'adby 8 o 2 ' P
iy Uperators

influence engage City Users!
Increase efficiency in energy

pals and Strateqies
consumption

Strategy Editor

User Behavior

Reduce pollution and traffic congestion

Improve quality of service, quality of
life

Create an ecosystem for innovation and

put in action any smart city solutions and
services.

Engaging

‘| Any Mobile
Stimulating and Web
informingc App
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cNgagement & AssiIsStant
— —
* Detecting city users’ habits about mobility
— Private cars > 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
— entering in the restricted traffic zone
* 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, January 2017
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Monitoring movements by

— traffic flow sensors

— Spires and virtual spires
Monitoring users’ movements
— from Mobile Cells

— Unsuitable for precise tracking and
OD production

Monitoring movements via Wi-Fi

Monitoring movements and much
more from mobile Apps

KmA4City Smart City Ecosystem, January 2017
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* Aiming at improving
— quality of service,
— distributing workload

— early warning

e Traffic Flows & People Flows
- crowd , #tnumber of people

Parking Status = free slots
* Weather Forecast (LAMMA)

KmA4City Smart City Ecosystem, January 2
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Precedent.
= Attuale
Predicting City Users on Areas
|
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g © \ )
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sculpture
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Buontalenti, vero e proprio capolavoro dell
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ESERCITAZIONE MUGNONE 2016

Regions Toscana

prevede: Fironze (FI) (ZONA: A3)
RISCHIO TEMPI ALLERTA

Dalle ore 13,00

di Venerdi 27
IDROGEOLOGICO
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i 27
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Dalle ore 18.00
di Venerdi 27

0 2016
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RETICOLO MINORE
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e http://www.disit.org/tv
e http://www.disit.org/rttv

Citizens as sensors to

— Assess sentiment on services,

events, ...

— Response of consumers wrt...
— Early detection of critical

conditions
— Information channel
— Opinion leaders
— Communities
— Formation

— Predicting volume of visitors for

tuning the services

Twitter Vigilance

F keywords score 2015-05-01 18:00:00 d  Keywords
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o T
gl = me
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* Over the 5 stars data
— linked open data, RDF store + big data analytics
* Open
— Open to any kind of customization > Open Source, license free
— Open to any data source 2 Km4City DataWarehouse
* Flexible
— multiple domains data and processes =2 Km4City Ontology and Tools
— Ingesting data via any protocol and approach = Km4City DataWarehouse
e Scalable
— Sustainable and affordable = Flexible and compoundable tools

— providing support for decision support performing data analytics in real time =
Km4City Scalable Back office for Big Data Analytics

Km4City Smart City Ecosystem, January 2017
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From Data to Services for the S

DINFO

E ENTO DI
DELL NFORMAZIONE

Dpen Source and ]ntarwp erable t
keep city under control via
personalized dashboards

2. transform data in value for the
city, influence city users

3. Technical details: dashboard
development and data aggregation

4. improve city resilience, reducing
risks and decision support

5. who is using Km4City

1.

Km4City Smart City Ecosystem, January 20®
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Development tools

* Dashboard builder
— Creating personalized dashboards in few clicks

e aggregating multi-domain data and services for SMEs and city
operators
— Data /Service Aggregator: open, flexible and suitable access

* 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
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2. Technical details: SR Tak|
— dashboard development
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1 _ Smart City Dashboards
— Continuous Business Intelligence

* City users behaviour monitoring and
analysis/influencing/engaging:
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* City users participation
— social media for city services and events,
Twitter Vigilance
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16 Pub. Transport Operators

21.280 Bus stops & 1081 bus lines

210 Parking areas

796 Traffic Sensors
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v mTtE: u
Dynamic/real-time

bus lines: 144 updates X day X line
NEW: Timeline PT: 1081 lines, 1-2 updates per day
parking status: 76 updates X day X sensor

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

NEW: Triage status: 96 updates per day, per hospital
NEW: Fuel stations: 1 update per day, 1600 stations
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
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Dther Sensors and Actuators,

e Restricted Traffic Zone Gates

* Environmental

— Passages, payment, alerts, Wi-Fi Sensors:
control, RFI control, etc. — Air, temperature,
humidity,

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

— water level in rivers
— Status of underpass

— Status and action and bridges
* Environmental Sensors: * Risk assessment
— Air quality, pollution, rain, — Value of the
buildings,
allergens, temperature, _
. - — hydrogeological
— humidity,... risk map,
e Public Light Pillar — earthquake risk
— Traffic flows, environment, ! B e
o — people distribution
— Wi-Fi, Tv-Camera, BT servers, and location
on/off, percentage of light, .. — Position of recover
places,

* Waste Manager
— Level, kind, status, on/off
* Recharge station, column

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

* Traffic Zone Gates
— Passages, alerts,
— Wi-Fi control,
— RFID control,
— etc.

KmA4City Smart City Ecosystem, January 2017
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ammr City under control

http://www.disit.org

* monitoring services’ status

of city operators

— Smart City Dashboards
— Continuous Business Intelligence

! City users behaviour monitoring and

| analysis/influencing/engaging: |
| ~ Sensors, traffic flow, people flows, mobiles, sensors, 10T, IOE I
_—Wi-_Fi,T_v-C521eras_ o munnay ST o |
" City users parficipation
— social media for city services and events, =T
Twitter Vigilance

— Collecting contributions:
images, stars, comments

Km4City Smart City Ecosystem, January 2017
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% lr—\]GI \I{]E E_lélljrlrjﬁi Hﬁ!lﬂlg Dlo |;)| STRIBUTED SYSTEMS ﬁ’ifw_’_?—;’fi;xj
FIRENZE | o&f\fSivazione | TECHNOLOGIES Las o
) e http:ffwww.di;it.org
fAITIC and Feopie riow A 111
* Origin Destination Matrix
— Specific Sensors, vehicle Kits, mobile App, S
Wi-Fi Access Points, etc. o
* Assess people and traffic flows to -
— improve services o 6694
— predict critical conditions on Crit. Infra. > 202

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

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

Km4City Smart City Ecosystem, January 2017
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Monitoring movements by traffic
flow sensors

— Spires and virtual spires

Monitoring movements from Mobile
Cells

— Unsuitable for precise tracking and OD
production

Filters

Monitoring movements from Wi-Fi

Monitoring movements and much
more from mobile Apps

Km4City Smart City Ecosystem, January 2017
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* Aiming at improving
— quality of service,
— distributing workload
— early warning

e Traffic Flows & People Flows
- crowd , #thnumber of people

Parking Status = free slots
* Weather Forecast (LAMMA)

KmA4City Smart City Ecosystem, January 2
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* monitoring services’ status
of city operators

— Smart City Dashboards
— Continuous Business Intelligence

city under control

Firenze

19.4%

* City users behaviour monitoring and
analysis/influencing/engaging:

— Sensors, traffic flow, people flows, mobiles, sensors,

10T, IOE
— Wi-Fi, Tv-Cameras

f City'us€rspafticipation” — = = _

| ~ social media for city services and events,
Twitter Vigilance
| - Collecting contributions:

images, stars, comments

Il I IS S S .
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« Citizens as sensors to - -
— Assess sentiment on services, e | ||
events,.. T e o Ll
— Response of consumers wrt... -
— Early detection of critical A -
conditions S e
— Information channel . /-’/)-\',' o=: ®
— Opinion leaders '—:”__'./_ .
— Communities — b
— Formation B s e
— Predicting volume of visitors for |, fl N
tuning the services | B S — e vy 1
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Estate 2015

* 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

e public health seasonal flu
* box-office revenues for movies ° 3

* places to be visited, most visited

* number of people in locations like airports d — .,.,

* audience of TV programmes, political TV shows =

* weather forecast information - N \ SREREN
e Appreciation of services

Km4City Smart City Ecosystem, January 2017
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From Data to Services |

Dpen Source and In

1. keep city under control via
personalized dashboards

— transform data in value for the city,
— influence city users

2. Technical details:
— dashboard development

— data aggregation
— Projects contributing

3. improve city resilience, reducing risks
and decision support
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Strategies Implementat

‘ &)
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* Produce value from data enabling to

— Stimulate virtuous behavior,

— influence engage City Users! Goals and Strategies

User Behavior

Strategy Editor

— Increase efficiency in energy
consumption

— Reduce pollution and traffic congestion

— Improve quality of service, quality of

life
* Create an ecosystem for innovation and o Any Mobile
put in action any smart city solutions and stimulating and Web
services. inforg"g App
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< .J_*Jfﬂi‘fl‘, X

S }4 X
Detecting city users’ habits about mobility

— Private cars = stimulating Bus Usage & Bikes

¢ Ry
ssisstant Rules

—

.J_)

— Private cars parking = usage of peripheral parking-lot + bus

— Leave the car and take the bus twice = by using bonus, tickets
- 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

Suggesting you about

hﬁﬂ';omhii.“
8.30-13,30
16.00-20,00
— Events, Civil Protection Alerts, .....
— Closer free parking
[ ]

sccatts abbonati od anterimti

Administering questionnaires

— Getting assessment about services, city experience

Requesting ranking, photo and/or comments

KmA4City Smart City Ecosystem, January 2017
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Personalized menu on the basis
of User Category
Automated Suggestions

personalized:

— taking into account user profile
and behavior, dislikes, requests,

qgueries, etc.
Engagement

""":'_"““‘H-..

¢ Su-Mobrhty )

B

— Engine and Rule Editor

Advertising
— Engine and Rule Editor

KmA4City
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Dpen Source ,mrJ

1. keep city under control via

personalized dashboards
transform data in value for the city,

— influence city users

2. Technical details:
— dashboard development

— data aggregation
Projects contributing

3. improve city resilience, reducing risks

(] e
and decision support
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wnload from
Ml Windows Phone Store

Back Office and Dev Tools

: Development Tools for Mobile App and Web App (the ServiceMap Tool), generating Smart City API calls.

= £ N
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Services & POl in | Services & POl in in Tuscany o ) (*) analysis (*)
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Development tools

I Dashboard builder
| - Creating personalized dashboards in few clicks I

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

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

» 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

75



.

Energy (demo)

I o J y—] ,—) ;—] — ~ -
AV o o o o . - - REPLICATE
& T Firenze Wi-Fi: APs Streaming Realtime
2 DISIT. v Lab Firenze - Tuesday October 42016 13:18:05
Utenti attivi (12 ore) @
— i o ra ”
2 # Time Range: 2016-10-08 13:03:00 - 2016-10-04 13:18:00 SITS e e
i — — v [P— > 00008 15
operativi ) (e Informazioni disponibill @) i) Ser... @ (Zmin)  Accessi ai servizi singali (web e mobile) ) 19.25
. Max Opacity: < > 080 o
Numero di processi lanciati 2676 a 0300 06.00
o -y — . . Westmap (2088) ] straaming aps [ |
CPU in uso ® 2 4 2 / - — Periodo precedente Aarcpans Firenze
. 0o  + Perisdoatiule Amerigo Vespusc. ™ Y e
Memoria in uso Ve 0 ey 1B 1he 3he <be i = Turisti attivi (12 ore) @)
o Mg B e 104 2 & - e  smin [ 10min [ 15:min [ 30 min () nmin (] -
- o - == ot B s W B e o
| Par.. @ [$Esec| Smart City Engine @ (G0sec)  Ritieviwifi @ [Zmn) [URSST [ENT RS RSN | o T
CPU Mem Job e o
0 00/ 0% Totale Eseguiti e " Periado precedente 03:00 06:00
0 72094MB 2709 am B L0m 208 Lom 40w
Bus st Parchegglbert i e G e e
‘Real time position ATAF bus @) Sen._ @ (48 3nc] Previsioni meteo: FIRENZE () 292 ) . ;?:g: M
Py ] - ‘Samroay 213295
4 Toesaay wednesazy Thursaay Frcay 1066475
| rain ana sunny - 5.5ep 12.5ep 14
i cous ciouy enua ey rtenais -
Cay,
\ { R Par. @ [ onc] Twitter Trends/citazioni o [T an) QueryServicemap ) Eiae) 2 Accessial servizi singoll (web ¢ mobile)
7656
'y, Principali Twitter Trends: #firenze - e /N\ g
sfior . : 3628 Y
\ . #fiorentina #uffizi I Perindo precedeste AL ETRURIA 1914 V‘M‘ “"f’M
& =§ o 0

Linee:lé‘ @ i}
in Orario in Anticipo in Ritardo

46.2% 4.6% 49.2%

twitter) refl

Leafit| Map dala & Operiirestidap contibutors, CC-8Y-5A magery © Mapbor

Stato lince ATAF @) =)

Citazioni: @NicolodiDaria
(@acfliorentina @comunefi

Pre.. @ (5] Flencoeventi del gi.. @ (Tsc) Query Kendeity API)
A nes
o B eter dele e dela Oepes” i Pacl notrs > S
. oe97s
o D et dele “Stcee dela Genes” & Pacn .
Vel E 0 10w 208
o Vaa Wendmiamene suscestesca v I

jectories Clusters (User Profile: All) ¢

T - Heatmap and
DISIT - Distributed Syriems 3nd Internet Technologies Lab

®  Periodo precedeate
+ Periodo attuake

o=

Fireaze . Tusaday October 4 2016 131805

-

-

P

e
averes omant

G_tk

coBYEA

ueo
becio oa monres

@

st on
oich

Gardod:
ph

VA stngy ‘
o

orrega

joma 50t Intomat Tochs

ibuted Dats knweltigence and Technok

o Egincering (OINFO)

Channel active from 2009-12-06 totoday  [JSll]  Data processed from 2015-09-09 0 2016-01-21

«  Sentiment trends in channel uber

zoom 1m  3m Y1 All

12:00 ENT 12:00 14.Jan 12:00 15 Jan 1200 16.Jan 1200 17.4an 1200 18.Jan 12:00

A A A p it

Nt ik

— Tweels score  — Tweels score pos Twreels score neg Retweels score  — Relweels sore pos  — Relweels score neg

Hide All

P A
s ANyt A

5. 5ep 12.5ep 19.5ep

Query Kmicity API @)
52367 eaq
3927525
26 183.5
1309175
o

5. sey

Utenti attivi (4 orf

19. Jan 200

THRT score  — T4

26.5ep.

=E

Ewitber ¥ il

3.0a

Heshchars com

(67 sec)

76



UNIVERSITA DINFO DlSlT | | 2 é

DEGLI STUDI = &~ o B » ,

FIRENZE | Refsnor o | Sehesei e Dasnooara suliaer =
http://www.disit.org REPLICATE

|
e

© BarContent - 2x4

Dashboards Overview

1412290 85.8%
e
042 Gmn @52 (sasec) @o6x2 (S5 sec) : )
o R = parchegait62_|
100 100 100
75 0 28% 24% )
56% 75
50
25 L4600 50
e 50
Saman 1 ]
25
o vty e
imiCayion o T
0
0 4x 0us (Buet| 3
= .
— = Precedente
Frecedente ] Ataale
* Amuale , = : =
05 S 30 088 (et -1
widgetBarContent o 4:2
w 041 i 7 var
Percentuaie CPU Load RAM Daily jobs CPU Load RAM Daily jobs 48 sec
212
JoBs
v b -
E &

77

RETIECILY o0 'y Y V47



© wifi operativi © Informazioni disponibili O servizi du... O Accessi ai servizi singoli (web e mobile)
: 41632 S
51005 Servizi attivi su Firenze 23452 S ~_
20816 T — — —
; ; 2 - e ¢ o Precedent
© smartDs: via Santa Marta 3 Eventi del giorno a Firenze 2173 4 Z 4% o - -t o
= ;
0
Open Data d|spDn|b|li 138 3. Nov 4 Nov S NMowv 6Nowv T HNew B Nov 9 Nov
O Bus Attivi (29 sed 0_ (30sec) @ Parcheggi... (z9sec) @ Smart City Engine O Rilievi wifi
DAILY JOBS #0812
00609 g P =y
o = 20086 = Precedente
0 ‘: 58 _7 4863 100203 -+ Attuale
JOBS 0
3Nov 4Nov 3Nov 6Nov 7 Nov 8 Nev 9 Nov
0 Real time position ATAF bus O sensori RT O Previsioni meteo: FIRENZE
e 4 100 Wednesday Thursday Friday Saturday Sunday
|+ e 18.6%
| | 5 Lo 11"’_‘_ ._ef_,
1Q|r : 1075 light rain cloudy moderate rain cloudless cloudy
AN 7Ci13C 6°C/16°C 7°CI1E°C ! !
& 0
y © Parcheggi... (30sec| @ Twitter Trends/citazioni 30 sec) @ Query Servicemap 31 sec
e T PRINGIPALI TREND TWITTER: A 300
==\= 26% 25 &
#FIRENZE e %
e 7 : : #FIORENTINA 75 S P imsf:m
7 ; T == 0 . N ~+~ Attu
;7 |9H g | 420 #UFFI1ZI o
; . 45 .5 & o E 8
Leaflet| Map data © OpenStreetilap contributors, COBY-SA, Imagery ® Mapbo 0 CITAZIONI: " sl
© stato linee ATAF 29 sec| @ Previsioni... (30sec| @) Elenco eventi del giorno 30 sec| @ Query Km4city API 31 sec
STATO LINEE MONITORATE DATI 100 ol restauro delle "Storie della Genesi™ di Paclo | 100360 X

Uccello

o |l restauro delle "Storie della Genesi™ di Paolo
Uccello

46%

5%

49%

IN RITARDO

o Tra arte € moda
o Tra arte e moda (2)

0 Winkelmann Firenze & nli Ftruechi - Il nadre

twitter} reflxyy

15270 _
50180 N\
25090 N
i L P ———e
0
3. Nov 4. Nen 5. Now 6 Nov T.Nov 8. Nov

TT——
o=@

e itwre. disie. dinfeunifi, it

Precedente
—+— Attuale

—

9. Nov

i
| -
i

REPLICATE

78



Humidity Ps

© Humii

Humidity Py

0 Tempers|

(%]

17,40t

17,40t

éé

g [ g tweetly
REPLICATE

l

O aTAF O ATAF O ATAF O ATaF O CHECK RT OEVENTIFI
avm_lineat?_| avm_linea31_| avm_linead_| avm_linea_| check_RT Eventi_a_Firenze_|
RUNNING RUNNING

2018-11-04 18:42:31 2016-11-04 18:40:00
OPARK @om -opm @om ([255ec| @PARK @Omﬁk -

11

OME'rEo [z55ec) @ METEO [285ec) @ METEO (25.5ec) @ METEO [285ec) @ METEO (255ec) @ METEO

revi_metea_Abetone_xml_ Previ_meteo_Arezzo_xml_| Previ_meteo_Fiesole_xmi_1 Previ_meteo_Firenze_xml_l revi meteo_Impruneta_xm| Previ_meteo_Lucca xmi_|

© SENSORI  (253cc| @ SENSORI  (25scc) @ SENSORI  (265ec) @ SENSORI  [265ec) @ SENSORI  (z5:52c] @ SENSORI

sensori_AREZZO_| sensori_EMPOLI_| sensori_FIRENZE_I

sensoridinamicimetro

sensori_PISA_| sensori_PRATO_I

O FIWIF E (25 sec) @ FI WIFI [285ec) @ FI WIFI (285ec) @ FI WIFI [28'sec)
JculateAPST:
RUNNING RUNNING
2018-11-04 17:00:00 2016-11-04 10:30:07

D@TW'“WW““M"

[ ——

b .Il)\L\th

rviceMap, SmartDs
k 4 = wf 1)
o
1 t 4 hours) 9
Sﬂ o (tme) @ las ) (o) E;-I ) Engagement Sent (4 hours) @ Engagemen...
o n2 —— g \ ¥ ¥ TE(
159 htt[ 246512 o
2 1 LG Precedents 18438 ——————
0 - Atrmale
, 11526 Precedente 2 0 78
Temperature 1 e 2000 2240 230 6163 - Attuale
0 [t @ 2 (last 4 howrs) (tm) g - Engagement Sent
L T Y e o -
13
20 " Precedente 0 Enzazment Created (from Stats) ... ) Engagemen...
) 4 Atmale 106

Precedente
=4 Attuale

446

Engagement Created

O Exgazemen...

Precedente 1 7
== Attuale
Engagement Viewed
__,..—ﬂ’f.-fﬂ_‘-
— Precedente
4 -+~ Attusle
16:00 24 Ot

] 13:00

O Operatoria... O Utent attivi @ Taristi attivi

64 Z3

Utenti atiivi Turizti attivi

) Operatori attivi (4 ore)
2
u

)

o —

20:00 21:00 22:00 23:00
0 Utenti attivi (12 ore)
752
W%m
56.4
376
188
o
12:00 15:00 18:00 21:00
0 Turizti attivi (12 ore)
292

b P i . ’
219 v_/"! MH-!L"LM“V—'_’L ¥ s ¥
14.6

73
o
12:00 15:00 18:00 21:00
O Rilievi wifi al giorno
38832
29124 %MM.A“
19416
3708
o
26. Sep 3. Ot 10. Oct. 17.0ct
@ Accessi ai zervizi zingoli (web e mobile)
57072 -

79



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO | DISET

DIPARTIMENTO DI DISTHIBLF‘I'EDI:_I_SYSTEMS

INGEGNERIA AND INTERN
DELLINFORMAZIONE TECHNOLOGIES LAB
http://www.disit.org

i ] City consumption trend

4226
21635
211z

1056.5
o
17. Oct 18 Oct 19. Oct 20 Oct 21 O

Free bike c... Energy fro... |4 min
i} o 0

100 100

22 Ot 23

26% -
T Bl 1009
=0 = ’ £
0 o 70
RMACity

FirenzeWifi._..

10 656

T
7 s ! AN
4 3 5 -{313 s mm!
TH64 ~— ! —4= Attuale
0 ——
7. Now 08:00 16:00 2. Nov
O Eventi FIWIFI O Eventi FIWIFI
503812 ——
379434 /
17001 = / e
126478~ ~+- Aftuale
! “"ﬂ-___/
7. Now 0g:00 16:00 2 Nov
O AP FIVIIFI O 2P FIVIIFI
309.2
1319
1546
73
0
7. Now 08:00 16:00 8. Now
OvenirwEIwesy
11740 — o
——— ~— o
2805 ——
—_— _—
50T Precedents
W15 == Atiuale
i
1. How 1 Nw 3. Nov 4 Nov 3. Hov & Nav 7. Maw
OvemmEmersie
11740

B80S
5870
M35

-,k

= _f'resolul:_g

=

80



UNIVERSITA
UNIVERSITA | DINFO | DISIT

RealTime Values 3

DIPARTIMENTO DI DISTRIBUTED SYSTEMS - - - =

FIRENZE | S o | SENKEES Vo ned ime \ gdlUes JD
http://www.disit.org

Hide Menu

- Select @ Province -+ | |- Select @ Municipality - 9

Selezione: 43.77222662236735,11.256657889233729
Indirizzo approssimativo: FIRENZE, W14 DELLA CANDNICA 174
|F\Itra risuleati per testo

Services Categories

Regular Services| Transversal Services!

@ carpor
s Road Sensors | vehicleFlow w

| Scala

et

Real time Showing:
- traffic flow

- People flow

- Free Parking slots

- Water level, rain, etc.
Sensors values....

30 OB RN ..

http://www.disit.org/servicemap3d

" IR 81



'\’-1

uversita | DINIFO | DS B 2 2 Uk
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS A Y ) ( | { | (2SN =1\ N N reso U e
F I RE N Z E GNERIA AND INTERNET / _f‘ J _J ) j - J '
DELL'INFORMAZIONE TECHNOLOGIES LAB - - B _— = =y 2D - 9
http://www.disit.org l &
D{ 3 T WiFi Firenze Firenze - Saturday November 12 2016 20:11:59
x| Disim- and Lab
o -
=3 >0
™ > 04
= > 02
Q :?- > 03 i Palffezo Medici
72, Firenze SIS Wi ks = = > 04 | fecardi
CEEEN = °f = \ = - Basilica di 3 i
2 ; LA Lorenzo g o (@) gutfiowem
$ 0.8 y A .
sl S ] S on | ¥ O inflows
=% L 53 i = z Clean
ary Ao > 0.000240 7 B % 4 v
Sk J > o024 r —— o
fr | & Profile
o | . : v @ an
""a(/ 5 Ooid
233 pree Y 2e — -~ T o b 7 Onew
f < o, o
| | = § m% s le b e q$1, 9 VIADEI Bancyy VIA DE| CERRETAN Hum
= 9 : B bt
A GHiGedLy “ - - £Via =
. = = = Dy TR, il
e - e VIA DEI PECOR
O 23 %
o 2 VIADEI Cops; é
- e 2 = 7
%, B = C
o — 5RO B e ; B
S = Tornabug = =
o o T e = 3 <
e # Recency and frequency =TT ADEGLI STROZZI = /
——— e v Srr— S T S S Palazzo Strozz
. . ne s an L] g
DI Hmmﬁ Intaractive Poople F!w Maps A DEg 2 0D Matrix
h, BT . Dl vt Sywtorees, wrsed ol v vt Ton-trarogn. Fiannge - Wrdeeeiis Soume: 19 P10 190000 Rion e <
palazgf delle
- Palazzo Corsini al ej’I‘ 5 e Radius (km)
| ol G =it B - Parione Os O
I G 1, viA
- . : i | = ~ %O Basilica di Sang/# RORTA Ross ] Osa O 100
; ,?% rinita 2y Oz200 O s00
5, Cgoe O
; 4
1" - Palazzo Spini <, ] 2000
¥, i eron| ‘\’0&: g @an
- 7]
: — "md”oﬁr
Ll Pt Oy Zoom: 17
w 7
2 o<y, 2 S
8l _ &
# i oy, Sl v,%% &
: n Palazzodella & dhlleria degli Ufile Y&
L " C- Missione = %2
1 o I E &
Por— 262 Vemvia n. <




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

AFITIM E NTO D1
I'-.!GEG
DELL NFOHI\'!AZ IONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

Development tools

* Dashboard builder
— Creating personalized dashboards in few clicks

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

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

. development tool for fast and low cost |mplementat|on of business and
service oriented Apps

(kma[CITY]

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



| Fermate Firenze | Comuni in Toscana Ricerca Testuale ,rg

Seleziona una provincia:
FIRENZE v
Seleziona un comune:
< FIRENZE

—Actual Selection
‘ COMUNE di FIRENZE

- Nascondi Menu

Venerdi Sabato

poco nuvoloso velato
/ !

“schiarite 20°C / 33°C

aner 1 aner

23° CJ’EJ’ c

http://servicemap.km4city.org o)

= - Nascondi MEI'II..I E

e Meaices

Basllica di Saﬂ

\on '

El

oy
N _ W -
Lorer

Road Graph (Tuscany region)
132,923 Roads
389,711 Road Elements
318,160 Road Nodes
1,508,207 Street Numbers

- Services (20 cat, 512 cat.)

16 Pub. Transport Operators

21.280 Bus stops & 1081 bus lines

210 Parking areas

796 Traffic Sensors

Info on: points, paths, areas, etc.

v mTtE: u
Dynamic/real-time

bus lines: 144 updates X day X line
NEW: Timeline PT: 1081 lines, 1-2 updates per day
parking status: 76 updates X day X sensor

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

NEW: Triage status: 96 updates per day, per hospital
NEW: Fuel stations: 1 update per day, 1600 stations
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

From 600.000 to 4.5 M Tweets X day

...... + many IOT are coming

Ry T8

K.m4

Falladia

Annli V= oD

{

Ol WD

W Learlet | Map data © OpenStrestMap contributors, CC-BY-SA. imagery.® Mapbosx

T
- Nascondi Menu

Servizi Regolari | Servizi Trasversali |
| | | § —

search text into service I

Categorie Servizi

@_ De/Select All

W ﬁ Accommodation +

\Z E Advertising +

‘f. m AgricultureAndLivestock +
-7 ﬁ CivilAndEdilEngineering +
¥ g CulturalActivity +

1_7/ § EducationAndResearch +

ki G . i

¥ +

¥ D Environment 4

W_’ u FinancialService '+

‘L u GovernmentOffice +

\J HealthCare +

[l = . IndustryAndManufacturing +
‘_w/ m MiningAndQuarrying +

Z ﬁ ShoppingAndService +

\Z TourismService +

‘_1/ E TransferServiceAndRenting +
¥ m UtilitiesAndSupply +

JJ Q Wholesale +
¥ m WineAndFood +

N. risultati: Nessun Limite ~

Raggio ricerca | 100 metri

Qo

—Risultati della

|

|

ricerca l
i

pia di 4000 risultati, attivato clustering

{i Services 16858

\84



Transport systems [~
Mobility, parking

Firenze .wana

KmAaCity Smart City Engine I City Operators and DeCISI.O.n Makers
S — Dashboards Smart Decision Support

Public Services

T
7 sii-Mobility

Govern, events, ...

Big Data Analytics
il N :

Sensors, 10T
Cameras, ..

Analyzers of City User Behavior

e——
E—— — .
= X .
",
I .

Mirannnine

Smartening Tools

Recommender

Personal Assistant

Static, Slow and Real Time data flows

Tools for Final Users
Mobile e Web Apps

Social Media
WiFi, network

DISCES -- Distributed and parallel architecture on Cloud

LR TSR
Km4City Smart City API

&y B

)
Http://www.kmd4city.org
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Km4City Ontology -

Vs >84 Classes e
>100 ObjectProperties B
>100 DataProperties o -

=r- =
_____ —1

= = =
=1 E=s
= = =t

— Temporal reasoning
— Metadata on the data
— Statistics

— Risk and Resilience

— Licensing

— Open and Private Data

P

— Static and Real time

Km4City Smart City Ecosystem, January 2017

Street-Guide

Mobility and transport
Points of interest
Sensors, |0T, ..

Energy

Administration
Citations from strings

Ontology Documentation:
http://www.disit.org/6506
http://www.disit.org/6507
http://www.disit.org/5606
http://www.disit.org/6461
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— Temporal reasoning

— Metadata on the data
— Statistics

— Risk and Resilience
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— Open and Private Data
— Static and Real time
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Big Data Tools
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Development tools

* Dashboard builder
— Creating personalized dashboards in few clicks

(kma[CITY]

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

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

I development tool for fast and low cost implementation of business and

I
| service oriented Apps |
| [
: [

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

I | I | I | I | I | I | | I | I | I | I |
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http://www.disit.org/6873
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univirsita | DINIFO | DISIT  Sii-Mobility
‘ T Gl B g ~gil ey
FIRENZE DELL'INFORMAZIONE TECHNOLOGIES LAB B
http://www.disit.org

D — J

Kmé4city ServiceiViap Km4City API

e http://www.disit.org/6597

— REST API: serviceURI or Selection or
GPS ¢ 1B

— REST API: Query ID

— Receive an email PENSILINA
— Get a JSON, HTML, ... o

Linee:

* EMBED facility in third party web kel

Prossimi transiti:

p a ge S Orario Linea stato Ride

In
13:01:40| 4 5084813

* Developers may use the ServiceMap
tOOI to: 130504/ 17  Rifardo 4933186

— compose geographical and textual |
querles 150002 17 | 4848688

— THEN request an e-mail containing the R '
calls (same results in JSON and/or in
HTML) u

Km4City Smart City Ecosystem, January 2017 S

& Save your information for services.

: 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.

Insert your e-mail:

20 28 4 54

email@domain.ext
Insert a title:
Service title

Insert a description:

Prossimi transiti:

Insert a description

Save your information for services.

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.

Insert your e-mail:

In A
13.07:24 6 4829621 |

orario michela.paoclucci@unifi.it

Insert a title:
My Query
Insert a description:

Busses available at Florence station.‘
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DINFO DISIT

From Data to Serv]ca; tor the Sentient Cities
Dpen Source and inter-operable tools to
1. keep city under control via personalized ==— = Eﬁmﬁ
dashboards = | G

— transform data in value for the city,
— influence city users

2. Technical details:

— dashboard development
— data aggregation

— Projects contributing

3. improve city resilience, reducing risks
and decision support
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- Experimentations and validation in Tuscany

shttp://Iwww.Sii-Mobility.orqg

- Integration with present central station and subsystems
- DISIT lab, Universita di Firenze, is the tech-scientific coordinator
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s =2

—iresolute

0

R |orizon 2020
N 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

e Operationalize and validate the ERMG by
implementing the RESOLUTE Collaborative Resilience
Assessment and Management Support Systems
(CRAMSS) for Urban Transport Systems addressing
Road and Urban Rail Infrastructures

— Pilots in Florence and Athens

* Adoption of the ERMG at EU and Associated
Countries level

University of Florence:

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

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

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIST|FR
SWARCO Mizar SWMIZ IT
Associagao para o

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

Consorzio Milano Ricerche CMR IT

Km4City Smart City Ecosystem, January 2017
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Horizon 2020
== == European Union Funding
REPLICATE for Research & Innovation

AT & )

’ Smart ¥
Florence
® Plan 3

——— % —

* 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

Km4City Smart City Ecosystem, January 2017

w1 (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
22 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
23 COMUNE DI FLORENCE FLORENCE ITALY

#4 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

25 STADT ESSEN ESSEN GERMANY

26 NILUFER BELEDIYESI NILUFER TURKEY

o7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

28 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

9 ENDESA ENERGIA, S.A. ENDESA SPAIN

710 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

211 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

712 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
SPAIN

213 EUSKALTEL, S.A. EUSKALTEL SPAIN

114 COMPARNIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
215 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY

216 ENEL DISTRIBUZIONE, SPA ENEL ITALY

217 MATHEMA, SRL MATHEMA ITALY

218 SPES CONSULTING SPES ITALY

219 TELECOM ITALIA, SPA TELECOM ITALY

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

221 THALES ITALIA, SPA THALES ITALY

722 ZABALA INNOVATION CONSULTING ZABALA SPAIN

223 TECHNOMAR TECHNOMAR GERMANY

224 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

725 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

226 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

227 ZEETTA NETWORKS ZEETTA UNITED KINGDOM

728 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
229 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
230 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
#31 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

232 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

233 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
KINGDOM

234 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED
KINGDOM

235 ESADE BUSINESS SCHOOL ESADE SPAIN

236 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L.
SISTELEC SPAIN 103
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPAFITIMENTO Di
GNERIA
DE NFORMAZ ONE

Horizon 2020
DISTRIBUTED SYSTEMS " A
FECHNOLOGIES LAB European Union Funding
http://www.disit.org for Research & Innovation

* Integrated infrastructure: aggregation model and
urban platform

— Adoption of KmA4City solutions and tools as starting point

— Improvements of Km4City ontology, by adding:

* energy, sustainable mobility, dashboarding, urban services, 10T of
several kind

— Improving Smart City API, providing support for:

* Above mentioned domains in addition to those of Km4City for e
developing energy based APPs REPLICATE el p—

* Developing and putting in place a dashboard system
and development tool

T
a3
A I

]
»
&
..;.I i
i P
i | br ]
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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

(A Tk
HEE

Under the patronage of the
Municipality of Cagliari

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

Km4City Smart City Ecosystem, January 2017
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http://www.disit.org

‘ , . & (..‘,P‘V‘J r-*-rJ ‘ "| - »,.qr“, = s d ‘J-lJP‘H
From Data to Services ror the Sentient Cities

Dpen Source and inter-operable tools to

)
1. keep city under control via -_3 j:_mm
personalized dashboards B
— transform data in value for the city, l" -. g i

— influence city users

2. Technical details:
— dashboard development
— data aggregation
— Projects contributing

3. improve city resilience, reducing risks
and decision support

ol

z‘i P
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e S
Real Time Control Room Dashboard @

City Resilience Decision Support
System, ResilienceDS (*) @

=n l‘
@m W # Download on the
. ¢ App Store

e | _—

B‘M sl Download from \

DINFO

"\I|F‘;%RTIMENTO DI
DELL'INFORMAZIONE

EII\?S?IBUTED SYSTEMS
TECHNOLOGIES LAB

5 | Info and Docs

Monitoring Real Time
Data on 3D; traffic and
parking (=) @

0 - € Monitoring Parking
Behaviour via Mobile Areas Status in Florence

App () @

SR

City Users Recency and

(*) 0

GET IT ON

- y\G gle play

Windows Phone Store

iy Improving qattrof ~==
erg

© Tramc Fows & Peogis
+ cromd

+ parking St & free sots

Smart Decision Support

& =T W
Early Warning and System, SmartDSs (*) o

Prediction Tools @

Getting moods and
alerts via Twitter
Sentiment Analysis (*)
|

Monitoring T.'ra_fﬁcs
Sensors in Tuscany
Region (*) @

B
3 i
RS n.r..mllllHlllml |
Heatmaps and |
Trajectories of City Users
Tourists (*) @

City Users Origin
Destination Matrix via
Mobile App (*) @

Social Media Twitter

Analysing City Users' Vigilance (*) @

Behavior (*) @

Km,City

FROM DATA TO SERVICES
FOR SENTIENT CITIES

Twitter Data Analysis Tool
* 0




DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

INGEGNERIA
DELL'INFORMAZIONE

UNIVERSITA
DEGLI STUDI ,QF,IWH,TI:-D.O
FIRENZE

Improve city resilience, reducing

_J,)/ Q

V]

risks and decision support

§ assessing city resilience levelT ~ ~ =

* improving city resilience,
providing objective hints

L e = gt =

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

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.

KmA4City Smart City Ecosystem|
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 Three main layers

 Complex System modeling: function, -
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
e Data, big data access and exploitation __
— Data Analytics, Internet of Things, sensors, flows
— People flow and behavior

— Social Media
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FUriCional Re0nalnce Alialysi | neth | | =Fa
R]r_ne_: imult | Controls:
'S 1S Simultaneously a That which supervises or adjust
resource and a constraint function performance

o}

®

FRAM
Input: Functional Resonance Output:
Thatwhich engages Analysis Method That which is
function operation + Understand system produced by the
and is used to interdependencies function and
produce the ) Moni:;.’lr.tso”rces of becomes the
1 variapii .
i Sty . Investigayte system mput_for QU
architecture and events functions
d @ 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
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* Success and failure are equivalent in
the sense that they both emerge
from performance variability.

* 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
functional resonance.

Km4City Smart City Ecosystem, January 2017 119



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNMNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHMOLOGIES LAB

http://www.disit.org

* Success and failure are equivalent in
the sense that they both emerge
from performance variability.

* 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
functional resonance.
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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
sources of data and workgroup results,
Km4City

Collaborative work
* Open for all
Validated on ERMG
Web Tool
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Smart Decision Support System based on
System Thinking plus

Actions to city reaction, resilience,
smartness..

Enforcing

Mathematical model for
propagation of decision
confidence..

Collaborative work...,

Processes connected to city data: DB, RDF
Store, Twitter, etc.

Production of alerts/alarms
Data analytics process
Twitter Processes

reuse, copy past, ...

%
rcsolulce

\I H

€ = C [ smartdsdisitorg80

80/dss/home jsp;jsessionid=F5523F87FI603FI8CEDFF2587BTDT8F4#

=600VREO

Add New Model
Model: Open Restaurant

Process:viale spaaco
lavagnini

Process:via san gallo
Process:via santa marta 3
Add New Process

Model: Change position of a bus
stop

Process:line 14 in viale
morgagni 10
Add New Process

Model: Change position of a bus
stop_cloned

Processline 14 in viale
ggi[]\d

Model: TestGP
Process:/stanza Test GP2

Model: TestGP_cloned
Process:/stanza Test

5
o |
m 500m to 1Km

Name Model ~ Open Restaurant

. Name Process  via santa marta 3
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Improve city resilience, reducing

S

V]

risks and decision support
e assessing city resilience level

* improving city resilience,
providing objective hints
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mproving city users awareness
I with personal city assistants and

| participatory tools
I
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- Experimentations and validation in Tuscany

shttp://Iwww.Sii-Mobility.orqg

- Integration with present central station and subsystems
- DISIT lab, Universita di Firenze, is the tech-scientific coordinator
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R |orizon 2020
N 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

e Operationalize and validate the ERMG by
implementing the RESOLUTE Collaborative Resilience
Assessment and Management Support Systems
(CRAMSS) for Urban Transport Systems addressing
Road and Urban Rail Infrastructures

— Pilots in Florence and Athens

* Adoption of the ERMG at EU and Associated
Countries level

University of Florence:

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

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

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIST|FR
SWARCO Mizar SWMIZ IT
Associagao para o

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

Consorzio Milano Ricerche CMR IT
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Horizon 2020
== == European Union Funding
REPLICATE for Research & Innovation

AT & )

’ Smart ¥
Florence
® Plan 3

——— % —

* 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
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w1 (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
22 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
23 COMUNE DI FLORENCE FLORENCE ITALY

#4 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

25 STADT ESSEN ESSEN GERMANY

26 NILUFER BELEDIYESI NILUFER TURKEY

o7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

28 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

9 ENDESA ENERGIA, S.A. ENDESA SPAIN

710 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

211 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

712 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
SPAIN

213 EUSKALTEL, S.A. EUSKALTEL SPAIN

114 COMPARNIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
215 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY

216 ENEL DISTRIBUZIONE, SPA ENEL ITALY

217 MATHEMA, SRL MATHEMA ITALY

218 SPES CONSULTING SPES ITALY

219 TELECOM ITALIA, SPA TELECOM ITALY

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

221 THALES ITALIA, SPA THALES ITALY

722 ZABALA INNOVATION CONSULTING ZABALA SPAIN

223 TECHNOMAR TECHNOMAR GERMANY

224 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

725 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

226 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

227 ZEETTA NETWORKS ZEETTA UNITED KINGDOM

728 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
229 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
230 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
#31 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

232 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

233 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
KINGDOM

234 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED
KINGDOM

235 ESADE BUSINESS SCHOOL ESADE SPAIN

236 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L.
SISTELEC SPAIN 137



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

(A Tk
HEE

Under the patronage of the
Municipality of Cagliari

Duration: 23/09/2015 - 23/09/2018
http://sites.unica.it/ghost
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Thanks to the European Commission for founding. All slides reporting logo of i

RESOLUTE H2020 are representing tools and research founded by European '__.\._*;%.5_"rGSO|UE€ “ Eﬁﬁgp"e"aﬁfg?gjlpundmg
Commission for the RESOLUTE project. RESOLUTE has received funding from the “ o Hesearch & fnnovation
European Research Council (ERC) under the European Union's Horizon 2020 research

and innovation programme (grant agreement n° 653460).

Thanks to the European Commission for founding. All slides reporting logo of L
REPLICATE H2020 are representing tools and research founded by European =
Commission for the REPLICATE project. REPLICATE has received funding from the —
European Research Council (ERC) under the European Union's Horizon 2020 research

and innovation programme (grant agreement n° 691735).

= Horizon 2020
= European Union Funding
for Research & Innovation

REPLICATE

Thanks to the MIUR for co-fouding and to the University of Florence and companies - —
involved. All slides reporting logo of Sii-Mobility are representing tools and research -/fSFFMQ@fﬁty%; %;_},, o & o

founded by MIUR for the Sii-Mobility SCN MIUR project.

KmA4City is an open technology exploited by those projects and line of research of
DISIT Lab. Some of the innovative solutions and research issues developed into the
above mentioned projects are also compliant and contributing to the Km4City
approach and thus are contributing to the open Km4City model of DISIT lab.
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