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KMA4City: Integrated Urban Plattonr
 Aggregate & integrate data L
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— Multiple protocols from urban operators, .... ‘?""** Pl

— open data, IOT, sensors, internet of everything, ”—‘f{?f“ =
cloud, mobile devices, Wi-Fi, social media, ... ke
« Data Exploitation performing u-—
— predictions, reasoning, business intelligence, .. T
— users behavior analysis, decision support system, .. == '
— Control Room, Real Time Monitoring tools, .... =
* Produce value from data enabling to

— Stimulate virtuous behavior, influence City Users!
— Put in action CITY Strategies

.....
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What is enabling and providing smart services

Smart Parking, in Tuscany

Smart First Aid in Tuscany

Smart Fuel pricing in Tuscany

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

Routing in Tuscany

Social Media Monitoring and acting

Traffic events and Resilience in Florence

Bike Sharing in Pisa and Siena

Recharge stations for e-vehicles
Entertainment Events in Florence

Traffic Sensors in Tuscany

Weather forecast/condition in Tuscany
Pollution and Pollination in Tuscany

People Monitoring Assessment in the City, in
Florence via WiFi

People Monitoring, in Tuscany via App

All Point of Interests, cultural activities, 10T, ...
Over than 1.2 Million of complex events per day!
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* Dashboard and Notifications for Decision Makers
— Control Room Dashboard, Notifications, personalized
— Widgets in third party web pages
* Development Tools for Applications
— Development of Web and Mobile App, HTML5, Open
— Development of 10T Application for all
— Smart City API to access and exploit the city knowledge Km4City
— Easy upload of Data Set and Data Analytics/Processing Processes

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

DISIT lab, Gennaio 2018
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Transport systems [~

Mobility, parking KmaCity Smart City Engine I City Operators and DeCISI.O.n Makers
——— Dashboards Smart Decision Support

Public Services
Govern, events, ...

7 sii-Mobility. )

Sensors, 10T
Cameras, ..

Environment,
Water, energy

Smartenlng Tools

Recommender

il
HII”!”H!!I

|
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Km4City Smart City API

A SR oo (asi. [Sse

Personal Assistant

Shops, services,
tors

Static, Slow and Real Time data flows

Deve[opment_ T°°'§ Tools for Final Users

Mobile e Web Apps

Social Media
WiFi, network

DISCES -- Distributed and parallel architecture on Cloud

2928 Qo'o%cﬁ%

(s .~
Http:/ /www.km4citv.org

DISIT lab, 15 Agust 2017
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e At different levels: o

Km4City Smart City API

—Among cities/regions »
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Static, Slow and Real Time data flows
DISCES -- Distril and parallel i on Cloud
Service Tools Big Data Analytics

—Among data providers N &

)
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—Among Operators

* By Means of: ;
_Smart City APl > Apps
—Km4City Smart City Ontology 5 il
—Dashboards/data analytics
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— Multiple DOMAINS
— Geospatial reasoning

Kmd

— Temporal reasoning
— Metadata
— Statistics
— Risk and Resilience
— Licensing

— Open and Private Data

— Static and Real time

Ontology Documentation:

»

—

DaSe

Street-Guide

Mobility and
transport

Points of interest

http://www.disit.org/650
http://www.disit.org/6507
http://www.disit.org/5606
http://www.disit.org/6461
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132,923 Roads
389,711 Road Elements
318,160 Road Nodes
1,508,207 Street Numbers
Info on: points, paths, areas, etc.
Services (20 cat, 512 cat.)
16 Public Transport Operators
21.280 Bus stops & 1081 bus lines

: Dynamic/real-time in Tuscany Region

Real time bus lines: 144 updates X day X line

1081 Transport Pub Lines: 1-2 up per day, time-path
>210 parking lots status: 76 updates X day X sensor
>796 traffic Sensors: 288 updates X day X sensor
285 weather area: 2 updates X day X area

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

22 Environmental data: 20 updates X day X sensor
39 Bike Sharing data: Pisa and Siena

12 Pollination data

140 recharging stations

Smart benches, waste mng, irrigators, lighting,...
Florence ent.events: about 60 new events X day
Different kinds of Florence traffic events,

Wi-Fi: > 400.000 measures X day

App mobiles: >50.000 measures X day

more than 40.000 distinct users X day

From 600.000 to 4.5 M Tweets X day

many IOT ...... DISIT lab, 15 Agust 2017
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Dther prou erJ Actuators,

Restricted Traffic Zone Gates

O
=

* Environmental

— Passages, payment, alerts, Sensors:
— Wi-Fi 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
e Environmental Sensors: * Risk assessment
— Air quality, pollution, rain, - \blililljdeir?gsthe
aIIer.ge.ns, temperature, _ hydrogeological
— humidity,... risk map,
e Public Light Pillar - fna;;hquake risk
— Traffic flows, environment, _ peop;lgdistribution
— Wi-Fi, Tv-Camera, BT servers, and location
on/off, percentage of light, .. - P?sition of recover
places,

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

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

* Traffic Zone Gates
— Passages, alerts,
— etc.

DISIT lab, 15 Agust 2017
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* The Km4City model consists of an ontology and documentation to
populate and reasoning on a GraphDB. ¢ sit-nobility
e ServiceMap tool
— with Km4City are substantially a Smart City Expert System, SCES
— includes the Smart City API

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

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

DISIT lab, 15 Agust 2017



UNIVERSITA
DEGLI STUDI

DINFO | DiSET

Ol

Position of selected Busses

Actual ]

Coord: 43.7803,11.2548
Agdre .
Routw: 12 (dist:0,0001)
Route: 81 (dist:0,0001)

T e o

Farerire Porta sl
Prate

ResTgon | peTRUTEp sSTEMS Pueling Pathe
FIRENZE | bSEiimzone | 128NGSELs e CIINE Fatns
http://www.disit.org - - - -
S VG e e ]

hawc e s
) T | ———— —————
i “ ,’ [anﬂal Services IlansversaISerumI

’ o Services Categories

[ De/Select an
O @ area &
] @ oigitalocation +
D a HappeningNow +
2| | 4@ path =
& . Cycle_paths

[ @ tourist_trait
O B vamiine

[ B Fresh place
] ﬂ Public Transport Line

0w

Search Range .T

Q10

Gilarding defls
Gheradeica

Vs X
Al 10
NECRNIR OO
BTN TR
Plasea O Aenghis j Z_
— £y ¥
S kN 5
5 2 S
i I o
13 &
2 &
ié’néo‘uan
-l
3
=1

L. ﬁ]g'?;ﬁ_éi

- VA
CC-BY-54, imagery & Mapbox




UNIVERSITA
UNIVERSITA | DINFO | DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS -

9
FIRE INGEGNERIA AND INTERNET -y P J \/J o B
NZE | S&ENFSkMazione J:;:?Pou.oﬁissg?gs > ) r A / J ey (_J p

‘I ] | ® of p—— —
l?‘ e b ‘% Search for lr—=
S ; Geo Located i
2 Services '
? e 2 S
a @

e nemt b ity 6 ST

a GPS point o : ______

St — e

e e - p—
e fhrrd .

weather
forecast

| (public busses, car parks,
sensors, traffic flows)

DISIT lab, 15 Agust 2017



NIVERSITA
EGLI STUDI

DINFO

DIPARTIMENTO DI

DISIT

DISTRIBUTED SYSTEMS

IRENZE | ReZnesnor o | RN s AIONEZ & LJIJE

http://www.disit.org L)

aa Mana

Ragutar Sersses | Wanwvarssl Servicts ]

Sarces Categorien
|| H persslen st

P i
.
iy,
Bouring 0w

Vi il rarth 4

ocooa

Garvarmmentiics &

FieaBhare o

MiningAnd(marrying &
ShopplsgAndServics &
Trasslerserds ehsdRanting +
utliiestadSupply s
Whatesal &

AR AR SR IR R SR M AR R

e
- [ Forence Bus | Tuscen Murcpasties | Tast Search | Eventa |
£
x
Lpid > St I
e toe Z # 7 e
et e
. 5 ol
e hams =
) Vo 2
Total number of results: 1175
| | Search Range [speche sren =]
| | sesrchacas ~
2. | Qo F
| || D Services 1118 o 1627 avallable
—— T
b
. f £ 7 3 o 3
L v ‘ ; e
b ’ /’ b o A yr =
i - ’
S
4 Koo ;
F—_ : 3 I 4
B . 7 i
4 ) == g e > 2
- ; . = Fih s
— == ¥ i % Ee
Seandicei £ =7 Hres = ¥ 1 £
4 \ : k
. e =
\ 2 . > x
/ V. a — = -




HREN | B | ?‘":::Km4 City in Toscana

- = b ™ 57 {',:P'_ |-|--

Fermate Firenze | Comuni in Toscana | Ricerca Testuale

| Servizi Regolari | Servizi Trasversail |

search text into service |

Seleziona una provincia:

FIRENZE v
Seleziona un comune: Categorie Servizi
FIRENZE - | De/Select All

H Accommodation +

¥ E Advertising +

Bl AgricultureAndLivestock +
[¥| B} CivilandEdilEngineering +

B culturalActivity +

. EducationAndResearch +

n Emergency &

5 Entertainment 5

g Environment +

ﬂ FinancialService +

u GovernmentOffice +

) HealthCare &

E IndustryAndManufacturing +
¥ [} MiningAndQuarrying '+

. ShoppingAndService +

B TourismService +

B TransferServiceAndRenting +
¥ B UtilitiesAndSupply +

B Wholesale +

[@ wineAndFood +

Ca

Actual Selection
{Coorﬂ: 43.7760,11.2609

Indirizzo Approssimativo: PIAZZA DELLA SANTISSIMA ANNUNZIATA, 13, FIRENZE

N. risultati: _!\Tessun IJmlte -

Raggio ricerca area visibile ~

Qo -

Previsioni Meteo per il comune di FIRENZE:
Martedi Mercoledi

Giloved) Venerd
Sk 3t e e ~Risultati della ricerca
b -3 2 & 3
e pin di 4000 risultati, attivato dustering
poco nuvoloso  pioggiadebole @ poco NUVDIOSO  POCO NUVDIOSO velato ESu'\ncgs 50581
23°C127°C schiarite 20°C/33°C ! !
20°C/30°C { :
Uttimo Aggiomamento: 2015-08-15T09,07.00+02:00 ,‘4, a—’f

B "\rdherra

Search all services in the area - —




UNIVERSITA
UNIVERSIE | DINFO | DISET

FRenZE | e (e Km4City in Firenze

P e e e : e
- Nascondi ll.lll“
Fermate Fi T Ricerca T Luale. NS [
[ ermate u'anzei Comuni in Toscana [ cerca Tes 5 s Servizi Regolari I Servizi Tram i -
Seleziona una provincia: X FLR | r
FIRENZE - Giardino di piazza dell Indipendenza ¢ search text into service
| Seleziona un comune: LINKED OPEN GRAPH C"alegorie Servizi
FIRENZE = Tipologia: Entertainment - Green_areas. #i De/Select All
bl sbcicoctioitinabay
r Actual Selection |k Lacation] 4] u DigitalLocation =
N | i el Indirizzo: PIAZZA DELLA INDIPENDENZA, 15 i -
— = Gag: 80129 % B controlied_parking_zone
. City: FIRENZE " B cycle_paths i_
Prov.:Fl i B Gardens =
Note: areeverdi23s ¥ [ Green_areas
a 3 1 B mistorical_buildings
e i -8
& 1 u Literary_cafe

LINKED OPEN GRAPH
Linee:

14

B Local_nealth_authority
W vonument_location

19 23 ¥

F Mg m =
FERMATA : T1 ALAMANNI
m u Fresh Place I
4] ' Road Sensors
4] ﬂ Bus Stops

Route:

LINKED OFEN GRAPH
Linee:

2 52 54

Dati Real Time al momento non dllpom%

Linea Percorso

28

6A  NOVELLI -+ OSPEDALE TORRE GALLI

60 INGVELLI - OSPEaALE TOREE GALLI N. risultati for each: Nessun Limite -

QR o=roxs vore cwis » sove|

6B  OSPEDALE TORRE GALLI - NOVELLI

Raggio ricerca area visibile ~

rRisultal delia ricerca

Bl Bus Stops: 21 - Linea Bus: 25
Direction: LA PIRA - PIAN DI SAN BARTOLO

Dati Real Time al momento non disponibili

POCO NUVOIOSO  Pioggia dedole & POCO MUVOIDSS  POCO RUVDIOSO
23'ciz2r°c schiarite 20°C/33'C ) ]
20°C 1 30°C
Uttima Aggscenisments: 2015-02-15T02.07 00+02 00
s ic] -
=

* Areas, Bus lines, bike lanes, tram, RTZ, etc.

DISIT lab, 15 Agust 2017



Eile Mods izza Cronclogia Segnalibni Tile i Aluto - fa ] *
U 5o KmdCity Development an... iceMap x U
D disit.org/ Wk o $ 0B QO 4 5 - =
EE, ",
F + 100 Hide Menu 4 4%#‘({! i
L
- Florence Bus | Tuscan Municipalities | Text Search | Events m 40y
| P | i s "»g,qq | Regular Services | Trans
0 Select a province: s @ y
1 [prsa [ m AZZA DEL : Services Categories
Select a municipality: a B4 De/select Al
PISA Lt il o | E u Accommodation +
IF Y E Advertising +
g =] .
¥ T Polo Fibonacel L\_/] a AgricultureAndLivestock +
E En' CivilandEdilEngineering +
o
> (o T Pold Ospedaliero = M B cutturalactivity +
5 .S T “Santa Chiara & ¥ R
3 = § B Bl educationandresearch +
v
X =y \ | .
= ViA SAv) g f ppE PARING E @ ; £
el ﬁ Vi GIUSER @,\ i e
o 1 Bl DoniBosco =2
o
& @ . % +
B
! E]' GovernmentOffice +
|' = m 5 VA pye 5 ] HealthCare +
) o SRSoge, > {
f) g 5! EMENTG, fd’. %) IndustryAndManufacturing +
1 » 3
J /" (v

MiningAndQuarrying +

ShoppingAndService +
TRENTG

(H]
/U U0 ]

osurismService +

TransferServiceAndRenting +

o L.
a r

Ed UtilitiesAndSupply +

L+
RRRRRE
fEecaagaau

Wholesale +
<
¥ M m wineAndFood +
-
=]
r ‘z’:; Filter:
JU ) % |
/ =]
J o/ o : e
- Sesto Reggimento kS N. results: |No Limit ~
di Manovra % :
Search Range | 100 mt -
Search Area
\ Qo -
\ 1€
\ - u - [ services 1058
: \ m :
VIA NIN o - — e S =
[:S-\“.—} NOBixio : u ViA E@ILO MATT
A} ™ . — H(SAR( BATTisy, wiBoe
Hide Menu 3
== Porta a Piagge l
| Weamer Forecast for Mucipality of : PISA I -*;,',(
€ 2
Saturday Sunday Monday Tuesday Wednesday z G,
$ 7
Z 4
z
=}
@ I @
cloudless cloudy overcast light rain bit cloudy = f-"?_—l"ﬂ“l_ll“
aciie 2'C110 8'C/10°C I [ 2, ﬂ 2l ﬂ
v e 1] e,
o =
INKED OPEN GRAPH o 'L% o </ ] H / 0




UNIVERSITA
DEGLI STUDI

DINFO | DiSET

PAHT!MENTOD'

FIRENZE | S8fNSEMazione %84 EsLAB
http: //www.disit.o

Km4City in Sardegna

¢ Q Cero

+ #

Actual Selecton

Coord: 39.2329,9.11890
Addresa:

[ path from here | | Path o here |

Total number of results: 3955

ttern number for each category

| Regular Services ] Transvarsal Services I

Qg0

rSearch Resulls

Filter:
search text into categones ]

B} civitandedilEngineering +
A B culturalactivity +
) educationandresearch &

B emergency %
BB enter ‘o
Eg[ﬂvlmlll et

E u FinancialService +

E B GovernmentOffice +

B Healthcare +

A B industryAndManufacturing +
m MiningAndQuarrying +

E . ShoppingAndService +

n TourismService +

E . TransferServiceAndRenting +
[ B3 utititiesandsuppty +

[ @ wholesale +

@ wineandfood +

Filter:
search text nto service

N. results: [No Limit ~
Search Range | visible area  ~|

Search Area  seloct...

[} services 3690 of 3690 available




Select an agency:

- Select a Line -

Select t a route:
|- Select a Route - .

Select a bus stop:

[~ Select a Bus Stop -

Bus Stop: Sorgane Piazza Rodolico

Florence Bus lTuscan Mumicipalities | Text Search | Events ‘ o

" o

] Quaracchi

Weather Forecast for Mucipality of : FIRENZE

Wednesday Thursday Friday Saturdey Sunday
dloudy light rain and doudy bit cloudy light rain
17'C/21°C  sunny intecvals  12°C7 18'C ¢ f

13'c/19C

:’1,
i
s
té'
o
o
Aeroporto Firenze
_Ameriga Yespuccl
L)
Peretola
1=
=

AL

e — Chi,,

TPL STOP : Sorgane Piazza Rodolico
Atal&Linea
LINKED OFEN GRAPH
Lines:
kN

Display .[

10 V]wawm
Sesrch

Time Direction

08:00:00 2018-11- Grassing

08:10:00 2018-11- Sorgane Plazzs Redalice

08:15.00 2018-11- Onteria Nuovs

08:20:00 2018-11- Grassine

06:42.00 2018-11- Sorgane Piszzs Rodolico

sasmngwuloﬂli 2 3 L

Realtime data currently not available

.

L.

3

y g

[
oy a0

Caterma
Predien

Bagntre

Santa Tereia

DA RIROY

Ripoli

—
Hide Menu
i R_egular .é»ewlcesl Transversal Services '
Services Categories
[ pe/select Al
e Accommodation +
Advertising +
AgricultureAndLivestock +
B civilAndEdilEngineering +
B cutturalactivity +
B EducationAndResearch +

Emergency #
2 +

Q Environment

0 FinancialService 4
e GovernmentOffice +

HealthCare +

Indust:

yAndM facturing +

ﬂ! MiningAndQuarrying +

s ShoppingAndService +
TourismService +

- Tr f viceAnd R +

a utilitiesAndSupply +
Wholesale +

m WineAndFood +

Flter:

|search taxt into sarvice

N. results: |10 o
Search Range | 100 mt o

Search Area | select...

Qo)

e

(L

pow e,

A Prap,
Paterno

NS ﬁ:]él;g

Leafiet | Map data ® OpenStreethlap contributon, CC-HY-5A, Imagery & Mapbox



Fle Modfica Veuslkeza Cronologia Ssgnaliri Tie Strumenti Auto

= (s ] *

= KmaCity Developmentan... > ServiceMap ® 4
disit.org/WebAppGraf 3 ¢ 4, Cerca 4+ f 8 U 4 B =
+ i . Hide Menu . ; ; o Hide Menu

ance Bus | Tuscan Municipalities | Text Search | Events §|

| Regular Services | Transversal Services |
Q Select a province:

| [prsa
Select a municipality:
- Seleziona un Comune -

Services Categories |
B4 De/Select Al
%] u Accommodation +

E E Advertising +

= 551 E m AgricultureAndLivestock +
Coord: 43.7086,10.4105 £ . . :
! - CivilandEdilEngineering +
Addrass: VIALE DELLE PIAGGE, 0, PISA fa % B g 9
= o i +
'ﬁ E CulturalActivity
% EducationAndResearch +
& +
™
J +

Fale |

(=2

FinancialService +

o

Pola Fibonacct

GovernmentOffice +
HealthCare +

yAndr facturing +
MiningAndQuarrying +

ShoppingAndService +

ourismService +

TransferServiceAndRenting +

utilitiesAndSupply +
Wholesale +
E m WineAndFood +

RRRRRRRRARRRRRR

aaasagaaaa

!
Filter:
N. results: | No Limit ~ |
= r -
J,J e ] Search Range | 5 km b t
— — Search Area select

Ql€io W

N r,:J fJ J Q f‘ J Show Al

[} services 1849 of 1855 available

A - —
& e
Hide Menu =
Wiather Forecastfor Mucipality of : FIRENZE :
‘ ? == =~ Saturday Sunday Monday Tuesday Wednesday
Sea moM Flage
 Sii-Mobility
S I e g cloudless bit cloudy overcast light rain bit cloudy
T e PG A'Cre 3CI1C | / ; e
: 281 g =——Taz] _— = ss1 |
LINKED OPEN GRAPH ) = I
¥




http://www.disit.org

UNIVERSITA [ ] [ ]

brot st | DINFO | DISET Km4c't n

FIRENZE S M MAzioNE | TECHNOL OGIES LAB 00
: L R L o T

relcerrn Lo LN
. g

SRR

Total numbes of resulty 1955

i i H
s
“ r s )

P A
s S
y,

&




Smart City Control Room

1 'I I T |
..lIlI llIIIl- ||||||| =
[ 1 1

B,
e
S| G b
¥l | FIRENZE

{] N

- y IR ™ =a = .
) THE W oo .
. RRNRER =="= Weniug o -~ i
DN | BERNEN ID. 1 |_|"i;1]-; :::: = p—— 1 B
llll ||| m Il et LY FisHE mED

http://www.km4city.org/?controlRoom
‘4d‘§illlh.

P

mOEEN

i
HUER

.-Il]'

).

[
) NN

1 DR
ak Ak a2 &

DINFO

INGEGNE.Hm
DELLINFORMAZIONE

UNIVERSITA
DEGLI STUDI

DISIT

DINTEF!NET

TECHNOLOGIES LAB




ofeRn|

:‘.. . .




Horizon 2020
European Union Funding
for Research & Innovation

UNIVERSITA
DEGLI STUDI DINFO | DisSiT % ‘___,-%..___ =X

DIPARTIMENTO DI DISTFl.lBUTED SYSTEMS
FI RE W NERLA AND INTERNET
TECHNOLOGIES LAB

http://www.disit.org

S % Firenze
gt | SMARTOITY |==m = o Shps
ataine, | CONTROLROOM ™\, " o, === B
Mobility, Parking Y e — '
O[OJOE'O]G) Ry -_ ' operators
— ) =l -

Social Media,

Sensors, 10T WiFi, Network

Cameras, ..

_Public services, Environment,

D J D fJ r_) Q Jf J _)Euvern Events Water, energy

DISIT lab, 15 Agust 2017



Firenze Ambiente e Salute HD P Firenze Energia e Colonnine HD
Dati ambientali su Firenze (demo @ 22:49: e

Frevision] Meteo su Firenze

€3 vast Recharge Status (5

0] Liwedli di

Fast Recharge Week trend

an
) P (pgs.. 5w | O PHLD andamento settinsanabe | |

2

s | - f8 : - ——r Q
0 e rﬁ PHZ andamento settimanale = L} i & .

30

NULLG Basso mEDIo ARG =]
RISCHIO IDRAULICO o
ooz 02 andanvento settimanale |

- - : s - RISCHIO TEMPORALT

pg/m3
o o

86 “ - . . - - _: - o e Signa : Shli LA ) Accamulated Energy ()
pg/m3 3 ¥

ranmr.nm.. 5 i TRIAGE Florence - Dverview ! L ! — m
2 » . . . . . . I - ot Crown code  Bhus o vnine code =

CIovaNRL

i 3 UMM 3 week trend
= oo &

e : TORREGALLE .
o -

/) Energy Comsumption | ) Lnergy Comunption Weekly Trend

P50
camtcel

S SanTA
MARTA

MUaVA

Firenze Mobilita e Trasporti

(demo, dati non completi

Sat 10 Jun @ 22:46:34

Posiziane Bus ATAF hussa traffics in Firense o Lwvent] traffico Virense =

= & LA

CHIUSURA TRATTD STRADALE
TN °
A 14:10:00
MAMIFESTAZION: SPORTIVE
Ll o
3 i i - : & 14:10:00
[ - 8 | B + CHIUSURA TRATTO STRADALE
: P watemn Q
e : A ' AL 1500
Presisione giommaliera disponibilits parchegel = el sl ' 3 _ - ﬂiﬁmﬂ?ﬁr
5 2 h l 11:15:00 I °

wmn FIRENZE. VA PIETRO..

w07 (-]

Fireénze

11:18:00
MATERSALE GLEOSO SULLA STRADA IN FIRENZE

Traffic Flaw Reconstruction in Fosencn

- prowss
; e ' - (8.0 s |9
[Wnllliiu.u‘!wul L ") <

[ R p— . - e — =
I | > d b\~
g - i |




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTI ME—NIO[)
INGEG
DEL LINFORMAZIONE

j‘-'EH

DISTRIBUTED SYST M
AND INTERNET
TECHNOLOGIES LA |
http://www.disit.org

‘ﬁ,,
A - )g

REPLICATE
Dashboards can render data coming from multiple data sources:

SQL, noSQL, RDF Stores, etc.

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

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

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

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

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

DISIT lab, 15 Agust 2017
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Irenze (sperimentale) Tue 17 Jan @ 19:52:49
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Florence data overview

A table based overview over city main data

Wed 18 Jan @ 19:19:10
Air Quality Index Weather stations

Citiziens satisfaction index
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Wind speed Temperature Rain today Pressure Quality (%)~ Cost (%)~
(km/h)~ Direction °C)~ Humidity (%)~ e (mbar) (%)~ handling (%)~
B o>+

10 --> 20 922
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=N &

30 --> 50

4 22 1022
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Florence events 2017 overview
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Smart City Data Overview
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Smart City Data Overview 2 o@)
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Pilot dashboard Mon 23 Oct @ 14:55:54

100 (4a) 100 (4b)
61.5% 66.6%

50 < 60 50 < 60

..—--s

v
&/

100




UNIVERSITA

DINFO

DISIT

e

R, ahie

| é

\ J <
DEGLLSTUD! | pevmwroo | gemmeumsrerene W/ =] (0))[1)
F l RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB F
http://www.disit.org |
D&&jT E’iul:! Firenze ? = S

a ﬂ“-

78 WQ ‘_\._f n“
- ‘5

Rece ncy and frequency

-
oa it ELREL

\
. &
O
.\‘\
NN

.

Dl“"“ wmmq«rmu

A Dy
LPARIGN
Palazzo Corsini ol
Parione

Carwr i
Koy Basilica di Sonj
oy, Trinita
514,
4

Feroni

dcasnRes

Palazzo dell¥
. Missione

T PTET

v

L
o=

VIA DE) BANCH;

=Vig
ADE( TREB,

Cappelle Medicee

Basilica di
Lorenio

=
ViA DELCERRETAN

(—-

| Lresolute

Firenze - Saturday November 12 2016 20:11:59

VIA DEI PECOR

=
VIA DEI Copg) =
Palarzo
Tornabi

RE! TORNABUON| INOTMGNEOL 130 VIA

Palazzo Spinl &
%

VIA DEI BR

A DEGLI STROZZI

Palarro Strozs

VIA PORTA Reyssp wg]_-

¥
A DE ¢ Ten

By

L1
Hiny 5
o

o,

Radius (km)

X
=

&
A
R VIA e

" Onew

0D Matrix )

Zoom: 17

-
Grid

Oon
OF

Ooot km?

Flows

(@) gutfiowmm—

O inflowes m—
Clean

Profile
(OF"]
O ola

Hour

Qoo Qo1
Qo2 Ow
Oos Oos
Qo Oor
Oog Ooa
O On
O Ow ]
O1s O1s
O O
O1s O1a
Oz O2n
Oz O
® an




NIVERSITA

DINFO

ocC

DISIT

EGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS - | =
FIRENZE INGEGN AND INTER r
DELL'INFORMAZIONE TECHNOLOGIES LAB r_‘ r ( !_] (
http://www.disit.org ) S — ) O
DESTINATION » = : . . — . . . . . - Distributed S and h Technol g Lab \‘_‘\ 57, UMIVERSITA
‘9" BOREACE o N T S N O T2 B T Distributed Data Intlligonce and Technologies Lab SIN% | RENZE
Fo ST NG RS A E e Dep of Inf g ing (DINFO) Zxgifis | owro
University of Florence Ui | —"
http: waw disit.dinfo.unifi.it visl
HOME  ABOUT RESEARCH INNOVATION - EDUCATION AND COURSES HOWTO EVENTS

Powered by www.kmdcity.org ‘-’u‘

RISULTATI DELLA R[CERCA

(1-10 of 857 in 2723 ms)

| qualsiasi tipo ~| Q [J deep search

Log in/Create account

FILTRI DI RICERCA

DS1 DISIT n

; problemi di neve!

Informazioni sui mezzi di trasporto pubblico disponibili, per una mobilita
sostenibile nell'ateneo fiorentino

Sceqli il raggio di ricerca - Choose the search distance Scegli altr servizi da
visualizzare

Choose other services to

show

2500 m® 1um O 2 km

Kmdciey WebApp indicaziond stradal - Dk

[] Rasiresens bici - Bike racks
[0 Pste cxiabd - Cycle paths
£ [ Struflure UNIFI - UNF] Depts
[ Linee Tpi- Bus mutes

Clicca sul nome dolls fermata qul
sottn por avere il dettaglio delle
lince

Click the stop name for more details
on the roul

[Fuassaia
4
[Fuaseaia 2
s
Etnppu:c'uli
".
1 [Suwsca

" 4
Emnmrl

a0

# sl

e 1

5 Leatat] Map data © OpanSirestliag contrbescrs. CO-EY.5A, magery © Magpbot

DISIT in dlfﬁcolta per la neve nel 2010!

za 0.35

ella conoscenza, anal...

dati e conoscenze mining,
io naturale, intelligenza artificiale,

za 0.3

lalisi comparativa dei ...
tion system and besides it, the

B key issues such safety of the
za 0.3

i di sistemi collaborat...
i, & benefici per gli studenti del
figitali, DRM e CAS Parte 2:

0.28

astrutture el

za 0,28

turismo e la formazio...
minerana, ‘jer‘-crn delle

§ gestione dei dati;? strumenti per il

za 0.28
Itiple SPARQL entry ...

ibih popolane il mando linked
ti sta diventando ogni giorno

CONTENUTI

« In primo piano

* Most Viewed (last 500)

* Most Viewed All (last 500)
» Ultimi caricati

= Piii votati

« Risultati della Ricerca

CLASSIFICAZIONE

Lista dei termini
application fields (3425)
content kind (962)
models and systems (3014)
project kind (809)
research topics (7453)
standard (501)

Powered by LaMMA

-

5°C/10°C
Sab 27 Gen Dom 28 Gen Lun 29 Gen Mar 30 Gen
1°C/14°C 1'C/15°C Temp N/A Temp N/A

» _ oS

Sereno Nuvoloso Coperto

Powered by www.km4city.org ﬂ

DTOTTTTOU O TTIT OO EUrTTy




Vv re

——'C

rl

—

1

]

resolute

R

“lal e
e U U e

(e

Firenze Tue 10 Nov :@ 12:53:21
ot ServiceMap, SmartDS
18 e © n P— o » ] -
x1an | JER—
[
& e =
B T — e e
PLEREF
i L T e~ . A T SN . B [ (-~ i e et T - M
@ 7 S O Engee @ ' Qe e @
o Mem dabs
LR Tatale Forguiri
048 A ™
o e ey Kamieim AH O
Limes: '8 17 (4
i Ovarte b Auticipe s Ritarde
» ‘-: 0 .A 171% po2 L
Eusitber W 2264 per giorno ™= 1378 per giomo Twatter Vigilar s==s-




http://resilienceds.disit,.org

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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City Monitoring: Notificator

Events log

: | EVENTS
- GENERATORS

MESSAGE
BOOK

ADDRESS - REST

BOOK

EVENTS
LOG —

CLIENT
APPLICATIONS

= marazzini

G Dashboard Manager d’ ToolAdmin

On l RT events

Text filter Start date End date Application
2017-07-31 00:00.00 = 2017-08-11 092200 = All v
Generator container =~ Generator name Generator type User Event time Event type Application Link
; ; . -08-09 =50 - S

ToolAdmin - Public Ataf RT Ataf_Rt marazzini #017=08-0g Value:z2 50 Restboard S
17:38:03 Bad Manager

ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2017-08-09 27 < Value < Dashboard S
17:37.32 54 - Ok Manager

ToolAdmin - Public Ataf RT Ataf Rt marazzini 20770809 Value<-50-  Dashboard g
17:37:02 Bad Manager

ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2017-08-09 27 < Value < Dashboard S
17:36:28 54 - Ok Manager

ToolAdmin - Public Ataf RT Ataf_Rt marazzini| 2070809 | Value<-50- Dashboard SN
17:36:02 Bad Manager

pagement .. 2017-08-09 Value <= 11 - Dashboard
Newoarr ey EngagementCreated marazzini 17:3558 Low Manager %
Generator Event Time

Ataf RT Value <=50-Bad  2017-08-11 09:2341 Temp DCTempt R, 2017-08-09Q 6 < Value <= Dashboard %
17:35.42 30- 0k Manager

se - Speedo Park_Free marazzini| 200770800 | 27¢< Value <= Dashboard Gy
17:35:25 54 - Ok Manager




Notificator monitoring

Data about events received by Notificator

Sat 30 Sep @ 18:17:50

Notificator - Client applications list

Ts Notificator - Total events of to... 7s

Notificator - Total events number per application 8
Has local users  Mas idap users  Container alias  Generator alias Soneraia fype 1
e
Events 3849
Dazhboard 165
. yes yes Dashboard title Widget title Metric type ‘e
Twitter Vigilance -~ yaa Metric page Metric name Metric type [ 25k Sk 7.5k 10k 125k 1Sk 175k 20k 225k 25k 275k 30k 325k 35k 37.5k 40k 42
© Twitter Vigilance @ Dashboard Data Process  Dashboard Manager ServiceMap 0 © ServiceMapTest 0
Dashboard Data
P no yes contest name type
Notificator - Total events number per event type s
—— | ™ v seconsp name Trpe events
o Bk - a & 10507
Taat no yes tap name Type
Dashboard Builder - Total events - Day 8s ® 103
38472 342
2885.4 e a—
19236 el sl T
-
961,: 162 855
30. Sep 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 1534
e — — — i .S i i s s s f——. 508
Dashboard Process - Total events - Day Bs 'sa
38209.2 666
28 656.9
19 104.6 L] 1k 2k 3k Ak Sk 6k Y Bk 9k 10k 11k 12k 13k 14k 15k
95523
) DB connection KO - Database access object @ Same data for 100 much time - Bus_Active_Rt Same data for too much time - Sce_Mem
© Same data for too much time - Sensors_Rt @ Import data error - Bus_Active_Rt © @ Import data error - Services_Duplicate O
30, Sep 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 Import data error - Service_Active_F1 0 @ Same data for too much time - SmartDS_Process @ Import data error - SmartDS_Process 0
Import data error - TralficEvents 0 Same data for too much time - TweetsRet_Florence_Day 0 @ Data too old - WifiStream_Aps
' Same data for too much time - WifiStream_Aps @ © Same data for too much time - WifiStream_Events 0
Twitter Ulgilance Total events - Day © Same data for too much time - WifiStream_Users 0 @ Import data error - Wifi_Operative  © Import data error - Bus_Active_TT 0
@ Import data error - Wifi_Power_SRil 0 @ Data too old - Wifi_Remark_Day Data too old - DCHum1 @ © DB reading KO - Database access object O
@®Data too old - DCTempl ' Same data for 1oo much time - DCTempl  © Import data error - DCTemplficat 0 @ Data too old - DCTemp2
® Same data for too much time - DCTemp2 Value >= 24.5 - Temp 1 0 @ Value >= 100 - Utenti attivi (12 ore) O
@ Value < 30 - Utenti attivi (simultanei) 0  Value < 30 - Utenti attivi (12 ore) 0 © Value > 100 - Utenti attivi (simultanei) 0
0 @ Value >= 25 - Temperatura 1 (last 4 hours) 0  Value <= 20 - troppo pochi - AP FWIFI 0 © Exceplion - Error @ @ Exception - Error O
@ Import data error - Events_F1_Day 0  Import data error - Meteo Rt © @ Data too old - Park_Free 0 @ Import data error - Park_Free 0
Import data error - Park_Free_FortezzaFiera @ 0 Import data error - Park_Free_MercatoCentrale 0 @ Import data error - Park_Free_Parterre 0
* Import data error - Park_Free_StazioneSMN © © Import dats error - PollineF1 0 @ Import data error - PollutionF1 0
30, Sen 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 @ Import data error - QAria_F1_GRAMSCI_NO2© © Same data for too much time - Sce_lob_Day 0
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e Cities aims at providing new Smart Services to city users:
— operators, final users, etc.

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

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

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

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

— -2 very expensive for App builders or

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

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

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

— CONS: they have not been standardized yet.
« B —Z % DISh‘Iab, 15 Agust 2017
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Search data: by text, near, along, etc...
— Resolving text to GPS and formal city nodes model

Empowering the city users

Access to event information

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

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

Access at Environmental information

Profiled Suggestions to City Users

Personal Assistant

Sharing knowledge among cities

DISIT lab, 15 Agust 2017
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Street and geoinformation of the territory and

details for routing, navigation, ...

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

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

Environmental: pollution real time,
weather forecast, etc.

Social Media: twitter data

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

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

DISIT lab, 15
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lReguIar Services I Transversal Services i

Services Categories

g pa/ovlectAll 20 Service Macro Classeg
¥ [ Accommodation +

L E Advertising +
J m AgricultureAndLivesto,
J g CivilAndEdilEngineering - Service Class
f n Architectural_consulting \

m Building_construction

\4

Cartographers

ﬂ Civil_engineering
Engineering_consulting
Other_specialized_construction

ﬂ Specialized_construction
Surveyor

k a Technical_consultants j

J E Cultural Activity +
) @ EducationAndResearch +

n Emergency +
af ] +
J g Environment +
) E FinancialService +
il u GovernmentOffice +
J g HealthCare +
) @ IndustryAndManufacturing +
J m MiningAndQuarrying +
J m ShoppingAndService +

J u TourismService +

El Historic_residence
- 24

INRRARARRARARA K

ol ' TransferServiceAndRenting +
J E utilitiesAndSupply +
J u Wholesale +

J m WineAndFood +
wiJi IGIJ’ 15 Agust 2017
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* POI: point of interest
* type: macro and subcategories

- Hide Menu

Regular Services | Transversal Services

* Position: GPS, address, telephone, fax, email, URL, .. | s s
. . L . . 8 arcs E
* Description: textual, multilingual, with images, ... R
* Link to dbPedia, Linked Open Data Bl ek
. B (] B public Transport L
* Links to other services W i e
* Real time data if any: sensors data, timeline, events, = oginis
prices, opening time, rules of access, status of ([ g —
services, status of queue, etc.. o8
. . 08
* See transversal services on ServiceMap i
— Regular and in test platform r—

DISIT lab, 15 Agust 2017
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FIRENZE

AURORA

LINKED OPEN GRAPH

Tipology: Accommaodation - Hotel
Email: info@hotelaurcra.info
Website: www. hotelaurora.info
Phone: 055210282

Address: VIA L. ALAMANNI, &
Cap: 50100

City: FIRENZE

Prowv.: Fl

4 zc5.1D

LINKED OPEN GRAPH

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET

DINFO

DELLINFORMAZIONE TECHNOLOGIES LAB
http://www.disit.org

TPL STOP : Piazza Stazione (Fr. Cc)
Vaibus
LINKED OPEN GRAPH
Lines:

FI-LU FI-VG

No available routes
Display Bus per page
Search: I

Time Line  Direction
083600 20170320  FILU  Fiazzale Verar

08:18:00 2017-03-20 FI-LU @ Piazzale Verdi

10:09:00 2017-03-20  FI-LU = Piszzale Verdi

FI-LU @ Piazzale Verdi

FI-LU @ Piazzale Verdi

Digital Location|
Address: VIA GUSCIANA
Cap: 50124
City: FIRENZE
Prowv.: Fi

Remeve from map

Tipology: TransferSeni ing-

|_parking_zone

ta currently not available

Loggia San Paolo

LINKED OPEN GRAPH

Tipology: CulturalActivity - Monument_location
Address: VIA DELLA SCALA 2

Cap: 50123

City: FIRENZE

Prov.: Fi

Photos:

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

DISIT lab, 15 Agust 2017

x

Giardino di piazza dell Indipendenza

LINKED OPEN GRAPH

Tipology: Entertainment - Green_areas
Address: PIAZZA DELLA INDIPENDENZA, 15
Cap: 50129

City: FIRENZE

Prov.: Fl

Note: areeverdi228

Remove from map
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'J%fJ:ifCJJ 1@XTL DedlClil reatures

o i g "'"f"'" - Hide Menu
« Search by text for POlIs via R e SIS

— Full text: description, title, macro and e G ([

r~Quick address/location search
category name axchyia 56111 48 odes 1
|Via romagnosi 3,ﬁrenzel
. . — [ VIA GIANDOMENICO ROMAGNOSI, 3, FIRENZE
— Filtering by macro-cat and subcategory S
CPJOPERA 3 S.R.L. - FIRENZE
J“*gla-c 3 Gavinana - FIRENZE

- Fi Ite ri n g O n d iSta n Ce a n d ge O m Et ri C QVIA FRANCESCO DOMENICO ROMAGNOSI GELLO, 3, SAN GIULIANO TERME

| | KJVIA GIAN DOMENICO ROMAGNOSI, 3, ROSIGNANO MARITTIMO |
S h a p e : [ VIA GIAN DOMENICO ROMAGNOSI, 3, PRATO -
[ ViA GIAN DOMENICO ROMAGNOSI, 3, SESTO FIORENTINO
2 - EROMAGNOLI PALMIRO - FIRENZE
* Search by text with assisted Comagnon - Frcnze
LU I VIA MARIO ROMAGNOLI, 3, PISTOIA
° EPELLETTERIA EVA DI ROMAGNOLI LORENZO - FIRENZE
S ugge St I o n to get: [_-_jCampo di calcio "Romagnoli - FIRENZE 170w

ESTEFANO DI ROMAGNOLI STEFANO - FIRENZE
[ VIA GIANDOMENICO ROMAGNOSI, 34, FIRENZE

- St re ets a n d CiVi C n u m be rS’ O r PO I ) UVII\ GIANDOMENICO ROMAGNOSI, 35, FIRENZE

L] VIA GIANDOMENICO ROMAGNOSI, 36, FIRENZE
Iocati O n S EJVIA GIANDOMENICO ROMAGNOSI, 19, FIRENZE
u\J’IA GIANDOMENICO ROMAGNOSI, 23, FIRENZE
fJVIA GIANDOMENICO ROMAGNOSI, 18, FIRENZE

=

DISIT lab, 15 Agust 202,  ~



UMV | DINFO | DISIT el bas | | T P
FinEnzE | EREDn. |EmEr- Search by Shape and Distance

http://www.disit.org
Each request or search.m the Km4City model (/s"Megm\ty//
can be referred to a point and aray, toan area, S ii=
to a polyline

Inside a closed polyline

Along a polyline

Insid

€ an area

i

DISIT lab, 15 Agust 2017
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Search: provides a set of different searches on MAP and LOG

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

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

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

Page,

DISIT lab, 15 Agust 2017
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empowering City Users

* Allow city users to

— provide comments, images and scores
associated with a certain Service (or place,
via GPS)

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

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

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

DISIT lab, 15 Agust 2017
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| |
ii Florence Bus | Tuscan Municipalities | Text Search | Even

d af =1 « - -1 o 1T -r‘ 1 4 -} I | | setect o time interval O bay Oweek @ mont
ACCesS 1o tvent iIntormation |-

80 events found.

rte & moda
MUSEQ SALVATORE E RAGAMO

D d DISDS ‘3 20 7-04-07

Getting Traffic Events ==

arte & moda (2)

Getting Critical Events f;u;”fiﬁ*“m

{ ..o Divi urnr'\ed di Venturing Venturi

CO lE

Getting Events in the city ==, 'x =
— Theater, museum, show, sport, etc.

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

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

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

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

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

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

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

— modal routing for Pub. Transport

DISIT lab, 15 Agust 2017
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supporting City Users using Private Vi
* Private Transport
— Getting closer parking
— Getting parking forecast PARKING

— Getting closer free space on parking

— Getting fuel stations location and fuel product
prices

— Getting bike sharing rack status

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

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

DISIT lab, 15 Agust 2017
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* To get the path from two
points/POls:
—Shortest for pedestrian
— Quietest for pedestrian
—Shortest for private vehicles

e Search for POls along the
identified Path!

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

D|5TR|BETEDSYSTEMSK/ 5" MOb’hty ,}

!i_l 552 - Hide Menu

| Florence Bus |

—_..

Tuscan Municipahties | Text Search | Events §

Select an agency:
- Select an Agency -
Select a line:
| |- Select a Line - ~
.Seie_ct a route:
|- Select a Route - ~
Select a bus stop:
|- Select a Stop - ~

Position of selected Busses 7

r—Quick address/ocation search

=

\\\

—————

exclude POL [] H

Coord: 43.7681,11.253
Address: LUNGARNO DE Ll ARCHIBUSIERI, 18, FIRENZE
Path from here Fath to here

Sports_facility: Area sportiva Canottieri di Firenze (dist:0,0001) -
Tourist_trail: Firenze Card (dist:0,0002)

Tourist_trail: | parcorso del Principe - The Prince s way

felist:n.NONNY -

| ~Path
|| From: P1AZZA DELLA STAZIONE, 42, FIRENZE
|| To: LUNGARNO DEGLI ARCHIBUSIERI, 18, FIRENZE

Route via: | foot_shortest ~

Search Path

=

Found 1 paths (in 5.9595) ~
Length: 1262m arrival time:12:58:12 (00:14:24)

1.nd 305m (12:43:33)
1.foot 13m (12:43:42)
2 fool 15m (12:43:53)
3. foot 29m (12:44:14)
4, foot 35m (12:44:39)
5, foot 16m (12;44:50)

£ faal Ton (4004 4T

AErcato
Centrale
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v Experience to access at Cultura
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Getting location and description of Point of
Interests, POls: culture and tourism first

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

Get routing to reach location or POI by
walking downtown

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

DISIT lab, 15 Agust 2017
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e Searching for pharmacies and Sem oy . ekl
hospitals

e Getting the closest hospital first
aid locations and status

Pili vicini ®

‘ ccorso Azienda Ospedaliera Careggi

* Getting real time updated
information about the first aid
status of major hospitals (triage)

< @ e x0Tt =8

stato | Priorita [ 2 - 4 5°
Con Destinazione 1] 1 (i} 1]
In Attes 0 1 1 0 1]
In Visita 3 10 1 2 0
Oss. Temporanea 2 1 10 1 0
Totali 5 23 22 3 0

i i condizioni non gravi
CODICE AZIURRO
NOH URGENZA La prestazione sanitaria 20-03-2017 00:37
& ditferibile )

Cani con problematiche risolvibili dal -
medico curante, dally quardia medica
CODICE BIANCO o da ambulatori specialistici
Tempi di attesa malto hunghi

DISIT lab, 15 Agust 2017
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Access at Environmental information

Codice Allerta Meteo = 0

e Getting weather forecast for the next hours
and days

Situazione attuale

* Getting alert information from Civil
protection

e Getting air quality status S

e Getting pollination status

:m““ E .,, s :
* getting actual weather status: = o | = :
temperature, humidity, pressure, rain level, L s 'gl == :
-
* etc. sas || =
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Personalized suggestions

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

* Culture, mobility, food and drink, etc. W os=- T
* Alerts: civil protection, city council, twitter data, etc. E:“ | —
— The city user may reject some of them, thus . o
the suggestion engine learns about preferred -l
topics and category E . 1 I=E i

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

users are programmed according to the user
evolution to:

— Stimulate virtuous habits | _

— More sustainable habits =TT

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

— Get feedbacks :

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

DISIT lab, 15 Agust 2017
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e Semantic Service Search s
www.disit.org www.disit.org
A quale servizio sei
interessato...? [ ] Select Language:

Cosa vuoi fare? Dove?

- - I
Specificare Coordinate Utente Yatiindine: I:I Longitodine: l:]

(opzionale):

Submit

Il servizio permette la ricerca tramite query in linguaggio naturale di servizi di interesse per l'utente nella provincia di Firenze, restituendo le aziende legate al tipo di servizio cercato
attraverso interrogazione del repository semantico di Km4City, piattaforma Smart City ideata, progettata e realizzata da DISIT Lab dell'Universita’ di Firenze. Se l'utente accetta di
inviare le coordinate relative alla sua posizione attuale, il sistema restituisce 1 risultati dei servizi considerati attinent: alla ricerca effettuata ordinati in base alla vicinanza con la
posizione dell'utente stesso. In alternativa, e’ possibile per l'utente specificare una coppia di coordinate negli appositi box; in questo caso, le coordinate inserite verrannogprese come
riferimento di posizione al posto delle coordinate di posizione rilevate. Se inoltre I'utente inserisce nella query di ricerca il riferimento geografico ad un luogo di inte‘; (via,
comune, quartiere), 1 risultati restituiti saranno ordinati per vicinanza con tale destinazione e non piu' in base al riferimento posizionale dell'utente.

Esempi di domande:

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

Esempio 3: "Mi fanno male 1 dent1" | Submit \\“

Esempio 4: "Voglio tagliarmi i capelli a Firenze" | Submit
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e Collaboration can be performed in terms of data, tools,
Application, Apps, Dashboard, process, etc.

* Machine to Machine connections via
— Sharing and gathering data via DataGate API, CKAN API
— Reusing 10T from other cities via DataMapper
— Sharing Dashboard models
— Sharing Notifications, alerts...

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

* See Tuscany € —>Sardegna

DISIT lab, 15 Agust 2017
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e Traffic Flow Tools

\

* Spire and Virtual Spires (cameras), B|Uetooth
* Specifically Iocated along, around, .. s ¢

[A15]

Hide Menu

‘i i Regular Services I Transversal Services -

1 |search text into service |

H

Raver Services Categories
| [ pe/select All

| — e Manz.
| | Aeguier Services | Transversai Services [
search fant into sarvice
Services Categeries
L Dafsalect an

AgricultureAndlivestock +
CiviAndEiIEnginaring +
Culturalactivity +

EducationAndRessarch

IndustryAndManufacturing +
MiningAndQuarrying +
oppingAndServica &
mService ¥
TransterserviceAndRanting
Basts_ped_shpa_rentsl ~
Baatzap
1 B on_scknta_owtad

deil Acgua
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- S. Lorenzo

12 parking areas in Florence

DISIT lab, 15 Agust 2017




UNIVERSITA
DEGLI STUDI

FIRENZE

IPARTIMENTO DI
INGEG ERIA

DINFO

DELL'INFORMAZIONE

DISIT

http://www.disit.org

Careggi car park

Model

BRNN model results

features

R-squared | RMSE

MASE

Baseline

0.974 24

1.87

Baseline + Weather

0.975 24

1.75

Baseline + Traffic sensors

0.975 24

2.04

Baseline + Weather + Traffic
Sensors

0.975 24

1.87

* Active on Apps

— «Firenze dove cosa»

— «Toscana dove cosa»

\
I
=/

V5

—_N
-4
5 g
=
A

i Free Pz f"__l_mjf PREDICTIONS

2 Parcheggio ¥
N Stazione
Firenze
S.M.N.

< Parcheggi x

Piu vicini © Piu vicini Q Posti liberi
Tempo reale
Parcheggio §tazlone Firenze S.M.N. 527 08-06 2000
=< Parcheggio auto ——
©2546m Q 263 m 537 08060015

+ Parcheggio Stazione Firenze SM.N. %

Andamento Giornaliero
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[ratTic anad Feopice Flow Aassessment
* Origin Destination Matrix Hows i
— Specific Sensors, vehicle Kits, mobile App, s o
Wi-Fi Access Points, etc. e
* Assess people and traffic flows to e
M . . ) 16-18 669A'
improve services e
— predict critical conditions on Crit. Infra. > -2

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

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

DISIT lab, 15 Agust 2017
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* Aiming at improving
— quality of service, distributing workload
— early warning

e Predictions: Short (15 min, 30 Min)
and mid Term (1 week)

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

— Traffic Flows = multiflow reconstruction

;F_-%

¢ sii-Mobility

0 Utenti attivi (giorno) (44 sec)

Predicting City Users on Areas

e
Train SARIMA
Train SAJ
S 8 | — TestsARIMA ‘
= B8 — Test SARIMAX
e &
(=3
L »
3 ')"I.\\' J
w2 . P e
H 1 T T
Predicting at EXP02015 B AR A R
20 5 2015 2015 2015
T ning: 01-08-2015/02-10-2015 63 DD
Tes p iod: 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

— Parking Status = free slots

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

DISIT lab, 15 Agust 2017
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Prediction and identitication of anomalies resole
Guessing number of users of Wi-Fi Access Points

& of Users é # of Users

O AP daiy s 4 AP lorecust e sevies. 0 AP avesage time sevies ) AP Range

O W ffudy e sores G AP Borrcant viess series [ AP w et 0 AP lange

/Cluster confiderice

AP average and confidence

Actual AP trend for today
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DISIT
FIRENZE L

DINFO

AP prediction for the next time slot in the @ay on the basis of past weeks
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* Exploiting Km4City Smart City API
— Open Source & Su Mob:hty J
— Multiplatform: exploiting Apache Cordova Framework Sl =

— Active since 2015
— Adopted by a community of several Projects, Cities and SME.

* Respecting user privacy:

— Anonymous usage vs Authenticated usage (OAuth, email, ..)

Modular & Dynamic:

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

— personalized menu, proposed POI for search,

Reaching City Users:

— alerting and notifications by location, by user behaviour

DISIT lab, 15 Agust 2017
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5 languages: IT, EN, SP, DE, FR
Profiles city users: Citizens, commuter,
student, tourist, operator, etc..
Profiled Menu per POI

— adaptive
Main Menu: dynamic, and personalized
Search Text
Search per POI

— Near to you, near to a point, line...
Other search

— Close to you, events green areas, public
transport, tickets , Cycling, parking, ...

— Etc.
POI
— Preferred, Social icon

— Ranking, Comments, images

:
APP, Tea
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Smart Parking, in Tuscany
Smart First Aid in Tuscany

Smart Public Transportation in
Tuscany

Smart Fuel pricing in Tuscany
Bike Sharing in Pisa
Weather condition in Tuscany

Pollution and Pollination in
Tuscany

Traffic Sensors in Tuscany
Smart Routing in Tuscany
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Mobility
— Paths and stops, time
— Parching + prediction
— Ticketing
— Flow + prediction
— Navigation
— Connection with devices
— XXX Sharing
Personal Assistant
— Info, Engagement
— Help, Civil protection
Suggestions:
— Personalized and adaptive:

banned e typed per city user.

— POI, Twitter, Events,
— Weather forecast,
— Civil Protection
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* Ticketing for busses

* App used are tool for city assessment | = | o T
— Wifi status Tl N =
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— iBeacon status =

— User behavior analysis

* GPS movements kinds
e OD matrix

* International flows

e

DISIT lab, 15 Agust 2017



We Recommend

UNIVERSITA
DEGLI STUDI

FIRENZE

Latest Reviews

About Us

2%

Suggestions Near You
3% Navigator

4%

Fuel Statlons_\

4%
Search
4%
Bus Ticket

4%

5%

Car Park

5%

ity

Settings

DINFO | DISET

DIPARTIMENTO DI DISTRIBUTED SYSTEMSU
INGEGNERIA AND INTER f t
http //www disit.org g

Chronology Favourites Rating —
1% 1% 1% @
L
Discover the City Discover the Points Of
11% City Interest

11%

Events Public

9% transport Bus Ticket Car Park
4% ™ ] o AT RY
AR
: Suggestions
Public Transport | Fuel Stations | Events _ Near You

We
Recmmend Weather Assistant

1%.

Favourites _ Chronology

3 . 1 5% a
Assistant

8% Latest Reviews | Alert Civil Prot.| |  Settings
! 2% 472

DG} T

5% Points Of Interest
Alert Civil Prot Weather 7% Vote APP! Information About Us

6% 7%




UNIVERSITA | DINIFO | DISIT
DISTRIBUTED SYSTEMS

FIRENZE | 085N i mazione | TEGHNOLOGIES LAB
http://www.disit.org

The most searches cathegories

Tourist Menq .
Gardens__;l_.?f_._ J_'__,;{I,Cltlzen Menu

3%
Fuel station

Public
Cycle paths Transports
13% 34%

Around you
17%

Car park

22%
DISIT lab, 15 Agust 2017
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* Suggestions....
— ML, clustering..

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

* User behavior analysis

— Reconstruction of user behavior on t he S S
move s e RN

and in the city in general

— Pedestrian, TPL, Bike, private, etc.
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7 sii-Mobility

D:{ 'Ez.' T Recommender - Real Time City Users - positions and movements
A gt

® F ro m m 0 bi Ie a p p . ‘\%.,/ ' DISIT-Distributed Systems and Internet Technologies Lab

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

— Noisy, different kind of devices, ..

— Smart algorithm on devices for location |
acquisition

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

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

— Jump in time, space, velocity

— General noise (diff. devices)

— Knowledge of precision map - Xarea, x user type

Velocity,, Direction

* Clustering: time, space, user kind, etc. |- Time acceleration
* Vehicle kind ??
Record and Replay, ... Bl
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Strategies Implementation via Engagement

- -

0Q

Produce value from data enabling to . |
ity Operators

— Stimulate virtuous behavior,
Goals and Strategies

Strategy Editor User Behavior
Engager Analyzer

— influence engage City Users!

— Increase efficiency in energy
consumption

— Reduce pollution and traffic congestion

— Improve quality of service, quality of
life
Create an ecosystem for innovation and

Any Mobile
and Web

App

. . . : Engaging
put in action any smart city solutions and B i

informingc

services.
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st User influencing, engaging, monitoring & fs...@q,;y
ollow Up

ServiceMap, SmartDS

KmA4City ...
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Strategy Editor e 2078

City & City Operators
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- student 14 (0.81%) 0 (0%) 0 (0%) — 17
- tourist 1462 (85%) 25 (35.71%) | 25 (1.71%) | 1% Eapsgement Viewsd
- citizen 113 (6.57%) Inform [(19.mie)
e — - operator | 0 (0%) You have parked out of your residential parking zone | B
! . . . . + Attuale
PSP g— - disabled | 0 (0%) The Road cleaning is this night 3
4. O
P s -all 119 (6.92%) The waste in S.Andreas Road is full &=
© X et * presds
L:"::E;eo - o daily_event_es ENGAGEMENT | 6 (0.01%) Engage I e
— m = m daily_eventfr | ENGAGEMENT | 6 (0.01%) Provide a comment, a score, etc.. { S—
e 9102030205 oy et | encacement | sass eoae| Stimulate / recommend T
et S S Events in the city, services your may be interested, l ()
m parking_es ASSISTANCE | 3 (0%) etc.. Precedente
— T Provide Bonus | =
J— parking_it ASSISTANCE | 187 (0.23%) S' h k d h t 1 B = -
o in Y r r we can n
—— Any MOblle shoot_a_photo_de | ENGAGEMENT | 68 (0.08%) C€ you have parked here you we can ge ] ° I:JS )
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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..
- 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

DISIT lab, 15 Agust 2017
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Citizens as sensors to

— Assess sentiment on services,
events, ...

o Response of consumers wrt...

— Early detection of critical
conditions

— Information channel
— Opinion leaders

— Communities

— Formation

— Predicting volume of visitors for
tuning the services
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Football game results as related to the volume of Tweets

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

Size and inception of contagious diseases
marketability of consumer goods

public health seasonal flu

box-office revenues for movies

places to be visited, most visited

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

Appreciation of services
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* Smart City API:
— Several kind of APIs

* Generator “ServiceMap”,
http://servicemap.kmdcity.org

— Call per web and mobile App b, |
— Embedding in web pages b _
— Collaborative work = o

o java2 Table ‘a it 10 o 8 ‘Iauvalpmg

 Load new data: manual and automatic
— POI, IOT, etc.
— Load of Shape & Paths

— Collaborative work

 Dashboard builder

— Production of dashboard per control room

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

— Collaborative work
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Transport systems [~

Mobility, parking KmaCity Smart City Engine I City Operators and DeCISI.O.n Makers
——— Dashboards Smart Decision Support

Public Services
Govern, events, ...

7 sii-Mobility

Sensors, 10T
Cameras, ..

Environment,
Water, energy

Smartenlng Tools

Recommender

il
HII”!”H!!I

|
IH.‘IIIII|IHII|

Km4City Smart City API

A SR oo (asi. [Sse

Personal Assistant

Shops, services,
tors

Static, Slow and Real Time data flows

Deve[opment_ T°°'§ Tools for Final Users

Mobile e Web Apps

Social Media
WiFi, network

DISCES -- Distributed and parallel architecture on Cloud

2928 Qo'o%cﬁ%

(s .~
Http:/ /www.km4citv.org
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* To load new data into Km4City
model in short time ..

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

20 ;"?TEIJ_\-'EIRSI'T.;\ DINFO |S|T "

DISTRBUTED $YSTE

FIRENZE | ciiSfavece | w0805

www.kmd4city.org

* DataGate allows you

— fastening the data ingestion, from Your ckan Pata Sate
u
your CKAN to our model y /
our
. . ; a

— formatting and improving your data (a) oo Gate

data, assisting you in the process (b) Module

KETM::I:?J http://DataGate.disit.org
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https://arthur-e.github.io/Wicket/sandbox-
gmaps3.html

ol

http://www.km4city.org/wkt/

Wicket

- '
Mappa g HI~7Yvw @ Wicket is a lightweight Javascript ibrary that
reads and writes Well-Known Text (WKT)
e a @ oo strings. It can also be extended to parse and
+ oo n;‘ - I Bidlorussla = lo create geometric objects from various
AL _“"‘“'LHLL o \’_\5 ﬁ/'\A mapping frameworks, such as Leafiel, the
- = J’f Tk \.\? = ESRI ArcGIS JavaScript AP, and the Google

Akt & Kazakistan “ Maps AP
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Go g]e X = Map dita £2017 Google, INEGI _ Taemini € condizieni duso
1 FT P 1| Fa i .
Home Contact Me “Fork me on GitHub!* Design ® 2012-2013 K. Arthur Endlay

Wicket i released under the GPL v2

Upload a SHP file or paste a WKT

You can add SHP files to the system to convert them in WKT or paste a valid WKT.

SHP File

Paste a WKT
Label Label
Sfogla... | Nessun file selezionato. WKT

Upload
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* ServiceMap tool

« sii-Mobility

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

—includes the Smart City API

—is a for developers to: search and browse on Smart City
Knowledge, also to generate examples of the Smart City

API call to be used in the development of Web and
Mobile Apps
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e http://www.disit.org/6597

— REST API: serviceURI or Selection or
GPS

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

 EMBED facility in third party web
pages

* Developers may use the ServiceMap
tool to:

— compose geographical and textual
qgueries

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

UNIVERSITA DINFO

DEGLI STUDI | pipagmiMenTo DI

FIRENZE | 58fRFS8Mazione

sma

bmty 9

& Save your information for services.

? FERMATA : STATUTO 04

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

A Linee:

Insert your e-mail:
20

28

4 54

email@domain.ext
Insert a title:
Service litle

Insert a description:

Prossimi transiti:

FERMATA : STAZIONE
PENSILINA

LINKED OPEN GRAPH
Linee:

11)(17 /22|23 |36 (4 152 |54 |6

Prossimi transiti:

Orario Linea Stato Ride

In
13:01:40 4 5084813
orario

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 al the results and share it with your friends.

13:05:04 17 Ritardo ||4933186

In

13:07:24 6 4820621 A i
orario Insert your e-mail:

michela.paolucci@unifi.it
Insert a title:
My Query
Insert a description:

Busses available at Florence station|

In
13:09:02 |17 . ||4B48688
orario

13:12:02 6 Anticipo| 4867907

1311220 6 In 4829654
orano
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Linked Open Graph
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Querying the knowledge
base in SPARQL

e 0 @

~  Mode SPARGL11Query = Output SPAROLIML ~ [ submit |
b

£ fwea w3 org/
+/ funne w3 0zg.

rdf-syntax-ned>
rdf-schemal>

PREFIX

Select all municipalities names.

4§ SELECT ¢ WMERE |
78 7 70 PREFIX kmicr: <http://www.disit.org/kmicity/schemads>
FREFIX rdfs: <http://www.wd.crgl2000/01/ rdf-achenad> |
SELECT ¢ WHERE | |
' 73 a Jmder nunnpallty.
rdfsilabel 31
} ORDER 3Y 71

LIMIT 10

Bus stops near the Florence SMN train station

The bus stops within 100m of the Firenze SMN

FREFIX lemdcr: <hutp:/Sfwww.disit.org/imdicity/schemad>
| PREFIX rdfs: <http://www.wi.orq/2000/01/rdf-schenat> -

| Line: 1; Position: 1; Query is valid

Query Results. Visual Rasults Mode
l
e s » ° [
: rdf-syr - w3, rdf-gy vpe . ——
E
T I iy [ dh-sy "y P T dh-sy iy
3 i " i ascOf wd, rdf-sy P 3. rdf-sy operty
4 El 3. df-gy vee b H 3. rdf-gynt apeny l
5 hip: 2 wl, df-sy YPe w3, rdf-y ¥
&  hitp: perty rdf-gynt ntype 3, raf-synt aperty
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- Experimentations and validation in Tuscany
- Integration with present central station and subsystems
- DISIT lab, Universita di Firenze, is the tech-scientific coordinator Q 0 0 ¢ SM-Mobmty )
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* Reduce the social costs of mobility « simplify the use of mobility systems
— minor inconvenience, — innovative sensors for AVM and
— greater efficiency, private transport on the territory
— greater sensitivity to the needs of the — integrated systems for payment and

citizen, identification
— lower emissions,

— better environmental conditions;

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

— reduce transportation costs and travel

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

— Integration of data from operators
and different type sources

times for users, for operators and — advanced management of resources
administrations, measurement of flows realization of
— optimization solutions. sensors, actuators

* Testing on municipalities and provinces of Tuscany
e Contribute to the improvement of national and international standards

DISIT lab, 15 Agust 2017
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Tipo di atto

Provincia di Prato

Delibera di Giunta n.267 del 30.10.2012

Comune di Prato

Delibera di Giunta n.474 del 30.10.2012

Provincia di Firenze

Delibera di Giunta n.147 del 06.11.2012

Comune di1 Firenze

Delibera di Giunta n.403 del 06.11.2012

Provincia di Pistoia

Delibera di Giunta n.156 del 08.11.2012

Comune di Pistoia

Delibera di Giunta n.321 del 08.11.2012

Comune di Pisa

Delibera di Giunta n.203 del 06.11.2012

Comune di1 Arezzo

Delibera di Giunta n.498 del 07.11.2012

Regione Toscana

Delibera di Giunta n.249 del 15.04.2013

shttp://www.Sii-Mobility.org

DISIT lab, 15 Agust 2017
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LML | orizon 2020
I European Union Funding
for Research & Innovation

http://www.resolute-eu.org

Develop European Resilience Management
Guidelines (ERMG)

— Develop a conceptual framework for creating/

maintaining Urban Transport Systems

Enhance resilience through improved support of
human decision making processes, particularly by
training professionals and civil users on the ERMG
and the RESOLUTE system

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

— Pilots in Florence and Athens

Adoption of the ERMG at EU and Associated
Countries level

DISIT lab, 15 Agust 2017

University of Florence:

DISIT lab DINFO (Proj UNIFI IT
coordinator), DISIA and DST
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Horizon 2020
European Union Funding
for Research & Innovation

REPLICATE

REnaissance of PLaces
with Innovative Citizenship
And TEchnology

http://replicate-project.eu/

* demonstrate Smart City technologies in energy,
transport and ICT in districts in:

— San Sebastian, Florence and Bristol,
— follower cities of Essen, Nilufer and Lausanne

e Cities are the customer: considering local
specificities

* Solutions must be replicable, interoperable and
scalable.

— Integrated Infrastructure: deployment of ICT
architecture, from internet of things to applications

— Low energy districts
— Urban mobility: sustainable and smart urban services

DISIT lab, 15 Agust 2017

ml (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
=2 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
=3 COMUNE DI FLORENCE FLORENCE ITALY

=4 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

u5 STADT ESSEN ESSEN GERMANY

=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

=10 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

=11 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

=12 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
SPAIN

=13 EUSKALTEL, S.A. EUSKALTEL SPAIN

u14 COMPANIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
115 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY
=16 ENEL DISTRIBUZIONE, SPA ENEL ITALY

=17 MATHEMA, SRL MATHEMA ITALY

18 SPES CONSULTING SPES ITALY

=19 TELECOM ITALIA, SPA TELECOM ITALY

u20 UNIVERSITA DEGLI STUDI DI FLORENCE UNIFI ITALY:
DINFO.DISIT Lab and DIEF

=21 THALES ITALIA, SPA THALES ITALY

m22 ZABALA INNOVATION CONSULTING ZABALA SPAIN

223 TECHNOMAR TECHNOMAR GERMANY

=24 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

=25 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

=26 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

=27 ZEETTA NETWORKS ZEETTA UNITED KINGDOM

=28 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
=29 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
=30 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
=31 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

=32 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

=33 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
KINGDOM

=34 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED
KINGDOM

=35 ESADE BUSINESS SCHOOL ESADE SPAIN

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



Horizon 2020
European Union Funding
for Research & Innovation

RESIWENTO0 | RETHEUIEppreTEMS
F l RE N Z E DELLINFORMAZIONE TECHNOLOGIES LAB

http://www.disit.org REPﬁATE
REPLICATE in Firenze: Energy, ICT & Mobility

AN T H L 1

UNIVERSITA ,é.

Firenze

http: //repllcate prolect eu/

DISIT lab, 15 Agust 2017
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Horizon 2020 =

European Union Funding ———
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DINFO

DIPARTIMENTO DI
NGEGNE 1A
DELL'INFORMAZIONE

D!STRlBtEJTED SYSTEMS
TECHNOLOGIES LAB
http://www.disit.org

* 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 ——
developing energy based APPs REPLICATE — =

* Developing and putting in place a dashboard system | — @
and development tool -

]
a |l
24

http://replicate-project.eu/

DISIT lab, 15 Agust 2017




Transport systems e Http://WWW.km4CitV.Org /

Mobility, parking

. . . Tools for City Operators and Decision Makers
KmA4City Smart City Engine Smart City Dashboard Smart Decision Support

COMUNE DI ) =
Http://dashboard.km4city.org/ . . ity.
ZE Hitp://Smartds kmécityorg | pEBTICATE
Flr_el'lze.....u T
Public Services
Govern, events, ?
COMUNE DI : : — QJ
FHQENZE ServiceMap browser Twitter Vigilance .'_;

Http://servicemap.km4city.org  Http://www.disit.org/tv

Sensors, 10T
Cameras, ..

-projec

TIM

Environment,
Water, energy

te

R-distribuzione

ICa

Shops, services,
operators

Km4City Smart City API

Static, Slow and Real Time data flows

//repl

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

Social Media
WiFi, network

http

DISCES -- Distributed and parallel architecture on Cloud

22 905%23&%

DISIT Http://www.km4city.org/app

DISTRIBTED SYSTEMS
0 B TERNET
YEC INOLOGIES LAB

DINFO

DAPARTIMENTO 8
INGEGNERU,
DELLINFORMAZIONE

TY)
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=
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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

THATH
HIE

Under the patronage of the
Municipality of Cagliari

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

DISIT lab, 15 Agust 2017
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DISIT

DISTRIBUTED SYSTEMS
AND INTERNET

TECHNOLOGIES LAB

http://www.disit.org

DIPAHTIMENTO Di
FIRENZE

DELL INFORMAZIONE

UNIV[RSITA
| DINFO

J” prove city resilience, reducing

risks anc decision s
| ] | | * | |
sin

sse

providing objective hints

* improving city users awareness
with personal city assistants and

participatory tools

JQUer

g city resilience levelT ~— — =
improving city resilience,

DISIT lab, 15 Agust 2017
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DINFO
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INGEGNERIA
DELL'INFORMAZIONE

e 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




DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F I RE N 7 E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB
http://www.disit.org

Early warnii
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univessits | DINFO | DISIT | | NH
FIRENZE | BSEREs cone r:://ooé’t o NAAIN ADDroacy ~Hresoluke
p://www.disit.org v—:Ja e — g 1 ____4";_
o ﬁ’—a/ v
* Three main layers e —
 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, rows'
— People flow and behavior
— Social Media

DISIT lab, 15 Agust 2017
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http://www.disit.org
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Functional Resonance Analyslt

Time:

S lviethod

This is simult | Controls:
IS 15 Simu daneousty a { That which supervises or adjust
resource and a constrain function performance

Q@

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_r“g’lr.tso“mes of becomes the
i variapii .
ittt ot . Investiggte system mput_for Qo
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

carried out DISIT lab, 15 Agust 2017
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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 a
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 ~Hresoluke

functional resonance. =

DISIT lab, 15 Agust 2017
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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 N0
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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e 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
e Open for all
Validated on ERMG
Web Tool

DISIT lab, 15 Agust 2017
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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, ...

Decision

Tlall L

—

-/
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I
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resolul:e

S—— 1L |

/ =

€ 2 C [ smandsdisitorg

=E86000

Add Wew Model
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Process:via san galo
Add New Process
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Process fine 14 in vise

meegagni 10

Add New Process

Model: Change position of a bus
stop_cloned
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Process fine 14 in viale
meegagni 10_cloned
Model: TesiGP
Process Istanza Test GP2
Model: TestGP_cloned [ Name Mol
[ @ :
Process Istanza Test 8. ‘ css via santh marda |
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DIPAHTIMENTO Di
FIRENZE

DELL INFORMAZIONE

UNIV[RSITA
| DINFO

m prove city resilience, reducing

risks and decision support
e assessing city resilience level

* improving city resilience,
providing objective hints

o= === == = = = = = =

iImproving city users awareness
I with personal city assistants and

| participatory tools
I

DISIT lab, 15 Agust 2017
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Suggerimenti x

 Personalized menu for
A 7

Operators
* Providing information and T

1 141 RISCHIO
S u gge St I O n S to C I t I Ze n S IDROGEOLOGICO IDRAULICO RETICOLQ
IDROGEOLOGICO IDRAULICO RETICOLQ

- Link Criticita

— Civil Protection Page  —
— Twitter Info e

ProtCivComuneFi - 2016-04-12 141603

ra attuale misurata in zona
Iniversita : 20.6

I I . d f Norme di comportamento Idraulico Ao
— . . . tura attuale misur
Geolocalized Info PerinoProtezione Cvlecirrence [l | S e -y

tel 055/7890 - ot oW
protezionecivile@comune.fi.it-

* Tracking people and operators
flows

* Collecting information from e
citizens s B
— Comments A
— Images R
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Km4cCity, Sii-Mobility, RESOLUTE, REPLICATE: smart city big data open source tools. Km4City is a knowledge base and a research liné
DISIT lab mainly developed before the start of Sii-Mobility, RESOLUTE, REPLICATE projects. While it has been mainly improved by them.
Those projects are complementar each other and almost all of them use and contribute the Km4City research line.ServiceMap smart city
knowledge base tool: smart city service tool (mainly developed for Sii-Mobility project) for accessing to km4city knowledge base, for service
browsing and query, for Smart City API for mobile and for mobile development tool, http://www.disit.org/km4city

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

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

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

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

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

Sii-Mobility Dev Kit Mobile AppKm4city: Open Source version of the Sii-Mobility mobile and web app, open modular (the full version is
operative and accessible on all stores as "Firenze dove cosa", or " Toscana dove cosa", you can install from http://www.km4city.org/app ).
Developed for Sii-Mobility, adopted for the training and development meeting of the 24 janaury 2017, and as a basis for the Hackathon of 7-
8 April 2017 in Florence.

DISIT lab, 15 Agust 2017



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

are representing tools and research founded by European Commission for the RESOLUTE '-\:\I::I':"r"eSOIUEQ m Eokopann U Pl
project. RESOLUTE has received funding from the European Research Council (ERC) under the et Ll G L
European Union's Horizon 2020 research and innovation programme (grant agreement n° '

653460). g
Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020 % w_géﬁi_% == [RIEA i\o:i;0n 2020
are representing tools and research founded by European Commission for the REPLICATE = == = R :\ropcan Union Funding

for Research & Innovation

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

691735). e
Thanks to the MIUR for co-fouding and to the University of Florence and companies involved. (SFFMQ@HF;/;; {J o L o
All slides reporting logo of Sii-Mobility are representing tools and research founded by MIUR e

for the Sii-Mobility SCN MIUR project.

YL = ]
Thanks to the European Commission for founding. All slides reporting logo of Snap4City Ny lmlc
http://www.snap4city.org of Select4Cities H2020 are representing tools and research founded for Cities ISR Horizon 2020

S European Union Funding

by European Commission for the Select4Cities project. Select4Cities has received funding from Snap4City RRRMIN o: Research & Innovation
the European Research Council (ERC) under the European Union's Horizon 2020 research and |
innovation programme (grant agreement n° 688196)

KmA4C ity is an open technology exploited by those projects and line of research of DISIT Lab. “ugyue
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 SErely

to the open Km4City model of DISIT lab.
DISIT lab, Gennaio 2018
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