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e Recall on Architecture

* Dashboard Usage and Authoring

— Dashboards Usage and Widgets
— Unified Data and Services Inspection and Exploitation

e Dashboard Creation & Exercitation

— Dashboard Creation, Exercitation

— Dashboards Management
— Dashboards on Web and Mobile Devices

 Data Type Management GDPR Compliant
* Snap4City and Km4City Projects

* Acknowledgments
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e 25 Giugno: visione generale sulla piattaforma: dai dati alle Dashboard passando da IOT e Data
Analytic, GDPR, Living Lab, Smart City API, smart city control room (SCCR).

* 9 Luglio (aula 111, viale Morgagni plesso didattico Univ. Firenze, aula di informatica
https://goo.gl/maps/Wh27PuwRd817G2TB7 ):

e 23 Luglio (aula 111, viale Morgagni plesso didattico Univ. Firenze, aula di informatica
https://goo.gl/maps/Wh27PuwRd817G2TB7 ):
(Si consiglia di: non venire con il vostro portatile, I'aula e attrezzata con PC con risoluzione HD, avere gia
installato Toscana in a Snap su Android o iOS, da qualche giorno

— Come aggiungere funzioni che non sono presenti ora in piattaforma, e.g.: gestione rifiuti, agricoltura, legno,
— Intelligence delle Dashboard, Combinazione di sorgenti dati,

— sviluppo di applicazioni IOT data driven con strumenti visuali (esercitazione)

— Creazione di applicazioni smart, IOT Applications integrate con Dashboard (esercitazione)

— Sviluppo di sensori IOT a basso costo

— Sviluppo di soluzioni di Data Analytic tramite R Studio

— Esempio di Web Scraping integrato

— La gestione della sicurezza in stack IOT

Snap4City (C), 9 July 2019
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e 1) Snap4City the architecture and technical details
— Smart City Data Storage: large tables, graphs, and Data Shadow
— Data Ingestion processes in ETL or other means
— |OT Applications and elastic management
— |OT, end-2-end security from devices to Dashboards
— User Managment
— Auditing of activities
e 2) Data management
— Data Search
— Data Ingestion via Data Gate
— Data Ingestion via ETL
— Data Ingestion via IOT brokers, and NIFI
— Data Modeling

Snap4City (C), 9 July 2019
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10T APPLICATIONS « INSTANT APP:S DASHBOARDS & APPLICATIONS MOBILE & WEB APPLICATIONS
LOCAL GOVERN —
STAKEHOLDERS
CITY USERS
IN-HOUSE
f OPERATORS
TY OPERATORS

PERSONAL DATA + DATA DRIVEN -+ CONTROL ROOM +« KPI = BUSINESS INTELLIGENCE + DEV KIT * SUGGESTIONS = USER ENGAGEMENT -«
REAL TIME - ANY PROTOCOL & FORMAT DECISION SUPPORT * WHAT-IF ANALYSIS COWORKING * SMART APPLICATIONS

MICROSERVICES & ADVANCED SMART CITY API

BIG DATA ANALYTICS SMART MICRO-APPLICATIONS -
OPEN TO EXTERNAL SERVICES

LIVING LAB - DEV TOOLS - COWORKING

IOT DIRECTORY » SERVICE MAP SMART SOLUTIONS + PREDICTIONS * ANOMALY DETECTION * SMART PARKING » ROUTING = PERSONAL
RESOURCE MANAGER * DATA GATE * TRAFFIC RECONSTRUCTION » ORIGIN-DESTINATION MATRIX * ASSISTANT + INFOMOBILITY » ALERTING -
e R STUDIO -« ETL SOCIAL MEDIA ANALYSIS » OFFER & DEMAND ANALYSIS » INFO TRIAGE
* OPEN HW/SW RISK & RESILIENCE ANALYSIS
SSECURIE « IOT EDGE
il « |OT BUTTONS KM4CITY DATA AGGREGATOR, KNOWLEDGE BASE OF THE CITY
e + IOT DEVICES 3

= AUDITING

OPEN DATA GIS+MAP DATA PROPRIETARY DATA PERSONAL DATA 10T / 10E INDUSTRY 4.0 SOCIAL MEDIA
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* One Platform for all City data, and all the Stakeholders
— One common environment for your Living Lab
— - share costs among all Stakeholders, .... = sustainability

e User friendly interface, all in, easy to use!

— What you can do in Snap4City in Hours/Days with other platform you
take at least Weeks, “X20 factor”

* Open Source 100%, No Vendor Lock-in, etc.
— Real Open Source Licence: Affero GPL, no custom private release.

* Any Standard, Any protocol, Any format, etc.



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES esnapder B

TOP

GVA‘,
Koy > A
2 )
- # 8l @
- rv f A
K \ Wz LT ’vn‘rf{ g“' "D“ | o &
5 ) e AR CIpRlE Bt i
W }"“’;‘ } ‘ \" " ¢ : 0 : 'A ' "( 7\ \v&‘ A‘l ;" \‘E "4;‘ ¥
s AT 44 \'o RS sl N O = NG ANV et S A
o HA al\‘ ) q 4:\. /] A, l (r RIS 1‘\‘ 0 e vl
A s AV X «*"\‘ ‘ hrv N RS 2 B FANRNE p SOV i) Nt
:V’ 3 S‘/,‘ .m:.‘.: % m!% ;.@ wq ,v» 4} 41\ rv‘ 4&. 4\4 ﬁu vl ) ;04‘ . 4;,‘0,‘ N o‘, N D FRE ‘,‘\ ' ()4 Ay, WM «\\“v' ivm ;4,.,‘(
[/ /3 ‘A : Y A
i '3%-,? A O b SERUABEIEN 1 » A(A =» R I b B D A ;"4&‘ PR " DY Es :
S A IRY 7 PN % \ \ >."‘ “‘Q R AT A PR NS :
WX Do) : A ‘ ‘ ."“ \" 4. Y\ CATY N E;A‘ KA S R A DEAS VAV?({Q ZVA\‘.:A\'. \' % "4'4"“ )y



[

[ ¢

* Resource Manager

=
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Dashboards (Public)
Knowledge and Maps ¥~
Micro Applications
External Services

Data Set Manager: Data Gate
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t Dashboards

ServiceMap for data comparison

Passive

Public (DISIT)

Development Tools ¥

Management

Help and Contacts ¥

Documentation and Articles ¥

Km4City portal

DISIT Lab portal

-

Public (DISIT)

Snap4City - App dashboard
|OT apps

—

N

Public (DISIT)

Prev 1 .. 12 13 14 15 16 .. 20 Next

Servizi agli utenti

Passive
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— |
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e
Public (DISIT)

Smart City Data Overview 2

Passive
1 = = ]

Smart City Control Room Console

Passive
Smart City Control Boom Console -

Public (DISIT)

Smart Garda Lake

Passive
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Snap4City - City Operator

IOT apps
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Helsinki City Overview (H5a)

Please note that the data results are not always based on real data. Sun 9 Jun 17:0725
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTQwNg==
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Helsinki City Overview (H5a)

Please note that the data results are not always based on real data. Sun 9 Jun 17:0725
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e https://www.snap4city.org/dashboardSmartCity/view/index.php
?iddasboard=MTQwNg==

* Selector Widget: (of different kinds) present “Information”,

according to the HighLevelType (HLT), as overlapped layers on N
Target & —
— Additive: PIN (POI, sensors, etc.), Cycling Paths, shapes, ... p—

— Mutual Exclusive: Heatmaps, traffic, etc.

 MultiDataMap Widget (Target: (may be of different kind), this
one may manage

— Multiple representations on the same map

— Each representation may provide specific interaction modalities and
controls

Snap4City (C), 9 July 2019
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Button Widget may be of different kind and may

— Open external web pages, services, forum, surveys, etc.

— Send messages on the field (IOT), etc.

External Content:
— Web pages, Video Streams
— Many many other tools see next exercise

Single Content
— Single value: numeric, string, HTML, etc.

Time Trend
— Time Series: numeric values over time

Snap4City (C), 9 July 2019
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Please note that the data results are not always based on real data.
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Helsinki vs Florence comparison

Helsinki vs Florence comparison

Please note that the data results are not always based on real data. Sun 9 Jun 19:18:35
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a

Firenze - Trafair - AirQuality Heatmaps

This dashboad contains data derived from actual sensors and predictive values under validation

b,

TRAFAIR

Sun 9 Jun 18:53:01
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= Life In Toscana: Dashboard

Sat 29 Jun 23:32:24
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= Life In Toscana: Dashboard
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e https://www.snap4city.org/dashboardSmartCity/view/index.php?id

dasboard=MTc3NA== o
* External Content Widget (optional zoom feature): www
— External Services: Web Pages, web sites, web tools (registered or not) o

* Tools: Twitter Vigilance, Origin Destination Matrices, WiFi Tool, ...
* GIS & MAPs: ServiceMap, ArcGIS, ServiceMap3D, GoogleMap, etc. etc.
TV CAM Proxy adapted, VideoCam Streames, ...

— MicroApplications
* More than 300 micro applications based on Snap4City and Km4City Tech.

— Snap4City pages: Form discussion, help desk, user manual, ...
— Snap4City Dashboards for nested views, MultiDashboards views

e Ultra ultra HD screens.... [ WWW |
* Selector WEB e
— Anything that can be shown on External Content WG, one or more WWW

Snap4City (C), 9 July 2019
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First aids overview - Tuscany
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Florence data overview

A table based overview over city main data

i

Smart City Data Overview 2

Sperimentale

i Tuscany cities pollution - Radar Series

49.18 %

Tuscany cities po!luﬂnns - Pie chart

@ Visit @Surgery @ Diagnostic  ® Therapy

©2010 ®2011 ®2012 ®2013 2014 2015 2016

Air Quality Index

Tourists flow

Total arvivals

Overnights

36

81

133

110

(1]

360

Day lrippers

20

41

82

47

190

Weather stations

Temperature
c)=

Humidity (%)~

criteria
Pressure /
Services

Rain today
fmm) =

7 o B76
22 '} 1022
N 7.2 23 o 913

Public
administration

Quality (%)~

m-n

Wed 18 Jan @ 19:19:10

Citiziens satistaction index

Cost (). Availobility time

Emergency
(%)~ handling (%) -

"‘wm _-- ;
i _--

la\e

Florence events 2017 overview

Paid winter

7 23 6

Exhibitions 4 16 3
Guided tours. 60 140 15
Film festival L] o 0
Mackets, fairs 7 7 2

Readings, conferences 35 15 10

Contemparary music 30 42 8
55

i

6 4
50 35
o o
2 4
9 L]

Qs

s 1 Internet connections (% per city quarters) - Radar series s

Thu 16 Mar @ 02:24:52

Internet connections (% per city quarters) - Pie chart  sts
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https://main.snap4city.org/view/index.php?iddasboard=Nzc=
https://main.snap4city.org/view/index.php?iddasboard=ODM=
https://main.snap4city.org/view/index.php?iddasboard=MTAw

Monitoring My PAXCounter and Tracks (example)

Please note that the data results are not always based on real data. Wed 3 Jul 09:18:07

P

e l__, TR | s AL CRIcE 4 S4cantwerpappusage A Origin Dest. Matrix

I A Typica:ﬁries

[ Your experiences on this App by day: you can

W 257 b 5 1
" a o > s
" ] w = (Mg’ - —g:]
paxwifitestOOT - WIFI number N . = - | ﬁ S4cantW . cessto you data from the portal and create
) »73 a4 %3 ; |
150 w .l "»r E = A
~ v‘ . . M

O82KT yitional services for youl See MyKPI on the portal

X ~

" ©63kr

100

7B me Trend
Content

< 20190701 »

S4cantw
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o I |
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suggestionsNearYou 17
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" (99647

paxwifitestO01 - WIFI - Last Month

200

settings

100 ﬁ S4cantw
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e
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Monitoring My PAXCounter and Tracks (example)

Please note that the data results are not always based on real data. Sat 29 Jun 23:42:.05

W Mezzana  La '
PRy s 47 S4CAntwerpTracke

== AR N ’ O 4 ' { | SR30 f i Status:still
/ Speed: N/A
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0 L I A T ¥esan Piero s /_‘, la,u?rfi ) Flesale 1 \", U k
29.Jun 06:00 1200 18:00 P, e A Qprevday nextday!

W 1 . \ 'l \‘ "‘ ._ :
paxwifitestO0T - WIF] - Last Week ALY 2 ik Y Nj ¥
150 Z =08 l‘ -—/.‘ (: comm<_’y ;
\
100 ‘MLP?
aIGrom
o
50
0
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200 F

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTcON
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o FIRENZE o

Tue 16 Oct 16:18:39
> TA A - A Mar 16 Ott
AL METEO Fimz.
MINIMO BASSO MEDIO : -
RISCHIO IDRAULICO Nuvoloso
19°C/24°C
Pewesed by LaMMA
RISCHIO TEMPORALI Mer 17 Ott -
16°C/ 24°C Nuvoloso
RISCHIO IDROGEOLOGICO Gio 18 Ott -l
15°C/ 26°C Nuvoloso
RISCHIO NEVE Ven 19 Ott »
- . Temp N/A Sereno
39492 Utenti WiFi RISCHIO GHIACCIO Sab 20 Ott .
Temp N/A Sereno
SITUAZIONE VIABILITA
4 INCIDENTI

4 TOT. EVENTI SULLA RETE

Most of the widgets are connected to an URL to jump to other views/dashboards i e | B




External Content @160t 161839

FIRENZE #
19N

Mar 16 Ott

Firan#
Megeo
Nuvoloso T i
RISCHIO TEMPORALI Mer 17 Ott - " @FW@

16°C/24°C Nuvoloso COLC = RICARICA o "LORENCE

RISCHIO IDROGEOLOGICO Gio 18 Ott - b p »
s e CorEyE

RISCHIO NEVE Ven 19 Ott . Y — =52 1SS : :
[0 GHIACCIO Sab 20 Ott Y = o s Hore

Temp N/A Sereno

SITUAZIONE VIABILITA SMN BINARIOI6 FORTEZZA
4 INCIDENTI e e ——
ooy § 1) 5] Bvamonoes
363 693 — 67
% occupati su 300 posti % occupati su 218 % occupati su 379 posti

~—Content="=
64.9‘\-:‘0-'0.\':@- = 786

% occupati su 106 posti % occupati su 406 posti

% occupati su 210 posti
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UNIVERSITA
DEGLI STUDI

FIRENZE

User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7

LoGouT

My Snap4City.o
Dashboards
My shboards in All Org.
Dashboards of My Organization
My shboards in My Organization
Notificator
Data Inspector

ata, KPI, POI

10T Applications

Developmen
Management ¥
£ Settings ¥
vanagement and Auditing ¥
Help and Contacts

Documentation and Articles *

DINFO | DISIT

IPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEG AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

fJJUE EJf

ﬂEfOpriD
Firerze,

-""'_'Tr?_;en‘go
Vespucci

\
1
Scandicci

Manlelu po
Fiorentino

OI'-ﬂ\?fn"s_u.ncr'faoe
Empoll

All selected (14)
High-Level Type 1-=

Special Widget

All selected (B1) ~

Subnature
Weather Fore

Nature

Special Widget
Special Widget
Special Widget
Special Widget
Special Widget
Special Widget
Special Widget

Hide columns

5.4

All selected (1085) =

7
/Flesole

F|renze ——

ElagnoaRIpoII

All selected (1393) ~

valueType %

Data Inspector

© OpenStreetMap confributors

Data sources

All selected (55) ~

Value Name %

i_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo

Previous

Data Type

special weat
special weat
special weat
special weat
special weat
special weat
special weat

special weat

¢“SNAPciry

Single dat:a widgets

Pian di scO
Vernio
Vergemo!
Castelnuove di garfagnana
Pian di scA
Montepulciano
Isola del giglio
Abbadia san salv

All selected (2) ~

Healthiness

2019-06-29 17
2019-06-29 17
2019-06-291
2018-10-11 02:00:21
2019-06-29 17:04:05
2019-06-29 17:04:05

2019-06-29 17:04:05

All selected (2) +

ownership 4

public
public
public
public
public
public
public
public

i

1200

16:00

18:00
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A%, UNIVERSITA DlNFO DIS'T /~
= DEG Ll STUDI RTIMENTO DI DISTRIBUTED SYSTEMS
#il | FIRENZE | Bestesio™ | AERser = CiITYy

-

ta Inspector (open on your left side menu)
* Cross FiItering on the basis of:

— MAP: pan and zoom -2 lock, center on GPS coordinates of the user

— Data Source Classification:
* faceted filtering
e full text search

— Click on data source to see it on map, and see the graphlcs representatlon JUSt to learn
how widgeting it. , e -

* Selecting a Data Source on Map:
on its Pin you can see:

— Real time data

— Time trend: 4 hours, 12 hours, 1 day, 1
week, 30 days.

— Full status and description (only for
Administrators)

fected
ithir
[]
e
[ ]
°
[ ]
[ ]
[ ]
[ ]
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All selected [12) ~

High-Level Type
Special Widget
Special Widget
Special Widget
Special Widget
Special Widget
Special Widget
Special Widget
Special Widget

Hide columns

High Level Types

UNIVERSITA
DEGLI STUDI

FIRENZE

All selected (68)

MNature
Environment
Environment
Environment
Environment
Environrment
Environment
Environment
Environment

L+ 3

Nature

DINFO

All selected (B45)

Subnature
Weather Forecast
Weather Forecast
Weather Forecast
Weather Forecast
Weather Forecast
Weather Forecast
Weather Forecast
Weather Forecast

SubNature

»
®
3
Q
S
B
o

ta

DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

allC

All selected (B27) ~

Value Type

Selected rows: 1

Value Name

Services Viode

Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo
Previ_Meteo

=.Value Name

special weather
special weather
special weather
special weather
special weather
special weather
special weather
special weather

Previous 1 2 3

Data Type

o
Q

Snap4cCity (C), 9 Jul

Iime

Last Date/Ti

~

®
e
=

V2019

4798

/T

Pian di scO

Vernio
Vergemo!

Castelnucwo di garfagnana
Pian di scA’
Montepulciano
Iscla del giglio
Abbadia san salvatore

Next

3 Last Value

All selected (2) *

Healthiness

All selected (2)

Ownership

. 2019-06-29 17.04:05 public
. 2019-06-29 170405 public
. 2019-06-29 17:04:05 public
. 2012-08-29 17.04:05 public
. 2018-10-1 09:00:21 public
. 2019-06-29 17:04:05 public
. 2019-06-2917:0405 public
. 2012-08-29 17.04:05 public
Search

Healthiness

Y2

-

Q
Ly
S

w Last Check

Ownership

'y
v
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B (b | DINFO | DISIT ; o
= PARTIMENTO DI DISTRIBUTED SYSTEMS
Y | FIRENZE | BSioEiaoe | SENGAS% e SNAp4C|'|'y ¢

HLT: Complex events

e Complex Event

PEEFE

mmm S.P-N.73°DI _____f___’
TEMPORARY TRAFFIC LIGHTS

[&] 16/03/2018 | 00:00:00 |

5

* Dashboard-10T Ap B
* External Service e DR,
PEOPLE OPFERATOR — <$ 11/03/2018 mm;ezaso;za
* Heatmap 5t | swapaciT Bl .
150372019 13:54:29 —. mcmf:;‘l D:.:vgemn
e KPI (Key Performance Indicator) SNAP“ «;m e
* MicroApplication T
SNAPACITY
16022019 18:228:01

My Personal Data
i MyKPI ™ € A
 MyPOI -

“LE BANDE NERE DI GIOVANNI. L'EREDITA MILITARE DI GIOVANNI DE'
MEDICI"

High Level Types

* POl (Point of Interest) R R
> Sensor - fEAVEHCA&IT'JLi(IIELO PU.ﬁ'A-TIEPIDERAE

] € A

[ ] Sensor Actuator o_ PIETRO E LE BASILICHE PAPALI DI ROMA™

o— € A v

e Special Widget °o—
4 WfS (GIS) Snap4cCity (C), 9 July 2019 48




UNIVERSITA
prar soni | DINFO | DISIY
FIRENZE | 06ENStuazone | TEGNGLOGIES Las

HLT: External S

High Level Types

Complex Event
Dashboard-I10T App

External Servicea r

Heatmap

KPI (Key Performance Indicat
MicroApplication
My Personal Data
MyKPI

MyPOI

POl (Point of Interest)
Sensor

Sensor Actuator
Special Widget
Wfs (GIS)
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UNIVERSITA D hl o D s T

DEGLI STUDI DIPAR'I'IMENTEDI DISTR!BUTE! SYSTEMS
NGEGNERIA AND INTERNET

FIRENZE | B&TRFSkuazione | FECHNOLOGIES LaB

External Services

e Twitter Vigilance:
— Daily and real time
— Volume and sentiment analysis

* Services on Maps, GIS, ArcGIS
* Real time sensors on 3D

e Web HTML5 Applications
Origin Destination Matrix
Real Time fleets

Routing, Multimodal tools
IPCAM connector

* Third party tools!

Nature

e Other tools also internal
— Traffic Flow Reconstruction
— User behaviour monitoring
— Tracking tools
— Heatmaps tools
— Trajectories tools

MADAME
TINA.IT
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DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

IPCAM Service

 Examples:

— https://main.snap4city.org/cam/ipCam.php?IP=ww
w.meteofirenzehoteldavid.com/webcam/pontevec
chio.jpg

— https://main.snap4city.org/cam/ipCam.php?IP=ww
w.meteofirenzehoteldavid.com/webcam/Firenze-
HotelDavid.jpg

— https://main.snap4city.org/cam/ipCam.php?IP=192
.168.0.240/tmpfs/auto.jpg

— https://main.snap4city.org/cam/ipCam.php?IP=ww
w.cagliarimeteo.it/images/webcam/1/Caml.jpg

MADAME
TINA.IT

— To access with credentials you need to add setting
on an IP Cam Table

Snap4cCity (C), 9 July 2019
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https://main.snap4city.org/cam/ipCam.php?IP=www.meteofirenzehoteldavid.com/webcam/pontevecchio.jpg
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https://main.snap4city.org/cam/ipCam.php?IP=192.168.0.240/tmpfs/auto.jpg
https://main.snap4city.org/cam/ipCam.php?IP=www.cagliarimeteo.it/images/webcam/1/Cam1.jpg
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HLT: V)

High Level Types

N
VA

UNIVERSITA
DEGLI STUDI DIPARTIﬂNTEDIo EBR!I%?FETSITEMS

FIRENZE | S&ENSRMazione

AND IN
TECHNOLOGIES LAB

croApplica
Complex Event
Dashboard-I10T App
External Service
Heatmap

KPI (Key Performance Indicator
MicroApplicatio
My Personal Data
MyKPI

MyPOI

POl (Point of Interest)
Sensor

Sensor Actuator
Special Widget
WES (GIS)

tio

CvSNANcnv b

Snap4City

Micro Applications

R s

A

A
A e

> sensor In via

~ Bolognese

Smart bench

Blke sharing (Pisa)

Totem tazione

Firenze Tu 13 Feb 14:44:16

uuuuuuuu
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ggg\L/IESTSLIJTDA} ‘QRIT'MTED'O RB%ITEMS 17 ¥ s EIE NULLO BASSO MEDIO-
FIRENZE | BSiEoone | SBNGEELS e 1 T_ ,\ 0:00 | ‘
— RISCHIO IDRAULICO »

RISCHIO TEMPORALI

e Complex Event
* Dashboard-IOT App
* External Service
e Heatmap o PR i
* KPI (key Performance Indicator) - :
* MicroApplication
My Personal Data
 MyKPI

e MyPOI

* POl (Point of Interest)
* Sensor

* Sensor Actuator
* Special Widget
e Wfs (GIS)

RISCHIO NEVE

g SCHIO GHIACCIO
RISCHIO VENTO (B2

RISCHIO MAREGGIATE

Feessssss e

High Level Types
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Complex Event
Dashboard-I10T App
External Service
Heatmap

KPI (Key Performance Indicator)
MicroApplication
My Personal Data
MyKPI

MyPOlI

POI (Point of Interest
Sensor

Sensor Actuator
Special Widget
Wfs (GIS)

711 gals
A Variable Message Panels
o s e
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Management ¥

Help and Contacts ¥

J Documentation and Articles ¥

My Profile ¥
Km4City portal

DISIT Lab portal

B Iz a o

Advanced Mode for HTML CSS embedding
Passive
] Advanced Mode for HTML €55 embedding
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Public (DISIT)
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BottonePaoloNuovo
10T apps
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Public (DISIT)

Prev 1 2 3 .. 14 Next

ALERTS IN FLORENCE REGION
10T apps

Public (DISIT)

Public (Antwerp)

Bus Locations on the base of TimeSchedule

Passive
LneBulocationsFiorence

Public (DISIT)

Public (DISIT)

ArcGIS Integration
Passive
AreGIS Integration

Public (DISIT)

Public (DISIT)

Public (DISIT)

Background image and transparency

Passive

.. 00
L

Public (DISIT)

Caglliari Dashboard

Passive

Public (DISIT)
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From Templates to Wiz

Selector and POI

Preset widget choice

MicroApp and services

Preset widget choice

Manual widget choice

Dashboard template

Click on a template to choose it, click on it again to unselect it

Data and trends

Preset widget choice

Selector, POI, trend

Preset widget choice

Fully custom

Manual widget choice Manual widget choice

Empty Dashboard
Empty dashboard

You must choose one template

— .

(-
—

Cc/SNANcnv Sy

rad and Dasnboards

e to create a new
Dashboard

Events vs. map
Manual widget choice

* to add widgets and/or
groups of them on any

10T applications DaStha rd

Manual widget choice
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Wizard
Data and widgets Check and summary
Slngle data mch‘]ets
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Dashboard features

& OpenStreethap contributors

Data sources

All selected (10) ~

High-Level Type

Special Widget
Special Widget
Special Widget

All selected (55) ~

MNature
Environment
Environment
Environment

Al selected (776) ~

Subnature
Weather Forecast
Weather Forecast
Weather Forecast

All selected (315) =

Value Type Value Mame

Previ_Meteo
Previ_Meteo

Previ_Meteo

Allselected [47) »

Data Type
special weather
special weather
special weather

Last Check
2018-07-0816:0018
2018-07-0816:0018
2018-07-0816:0018

All selected (2) =
Ownership
public
public
public

Weather Forecast Previ 2018-07-0816:0018 public
2018-07-0816:0018 pukblic
2018-07-0816:00:18 pukblic
2018-07-08 16:00:18 public
2018-07-0816:0018 public

Special Widget Environment
Special Widget Environment
Special Widget Environment
Special Widget Environment
Special Widget Environment

Hide columns s '

ngh—l_ew.l Type 4 I N.le 5 Subnatu

Meteo special weather valano

Weather Forecast Previ_Meteo special weather Vaglia

Weather Forecast Previ_Meteo special weather Vagli sotto
\Weather Forecast Previ_Meteo special weather Vagli di sotto
Veather Forecast Previ_Meteo special weather Uzzano

» Select the area of your interest: panning and zooming
e Select the
graphic aspect of your interest, or
High Level Type of your interest, or
* Make a search if you a have a precise idea or
* Act on filters: nature, subnature, type, name, value, date, health, owner, ...
* Combine them as you like
* Select the lines of your interest
* Then click on Next and get the Dashboard by wizard

0000 OO!
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Wizard

Dashboard features Data and widgets

A
/F.es':le

Aerdpor
7
Firsit
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F\renze —
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Bagnoa mpou Sm
Menlelupa
Fioréntino <

® OpenStrestidap contributors

All selected (10) v All selected (T76] * [NoR4

High-Level Type Subnature Value Name

Special Widget

Value Type

Environment. Weather Forecast Previ_Meteo

special weather

Special Widget Environment Weather Forecast Previ_Metzo
Special Widget Environment Weather Forecast Previ_Meteo special westher
Special Widget Environment Weather Forecast Previ_Meteo special westher
Special Widget Environment Weather Forecast Previ_Meteo special weather
Special Widget Environment Weather Forecast Previ_Metzo special weather
‘Special Widget Weather Forecast Previ_Meteo special weather

Special Widget Weather Forecast

Hide columns

Previ_Metzo
Previous 1 2 3

special westher

Selected rows: 0 4 5 1081

Choosen data sources

High-Level Type > Value Type Value Name Data Type Last Date

data available in table

Previous  Next

You must select one widget type

The Wizard help you in selecting
only possible combination of data
vs graphic representation

e

N\J\

Single data widgets

BRSPS

YA E’xx

Wabpagel | |

Alle

Mul‘lldal.awldgets

Last Value
Vernio
Vergemoli
Vecchiano
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Vaglia

Mext

Last Value

A
A

"

Selector

Traffic Sensors

—
First Aid

0 Sensor in via
Bolognese

‘ Air quality

Smart bench

e
Bike sharing (Pisa)

0.

Rea Time |

2018-07-0816:00:18
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2018-07-0816:00:18

L= % r“
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ddition of Widge
Dashboard - testerl4

N o subtitle

Add new widget to dashboard

Metric and widget choice Generic widget properties

Widget category Title Background color

rgba(z

Actuator
Data viewer Content Content font color rgba(c ]
font size

...... ~ ! Header

Header text color

rgbha(C

color

parca-del
wentaglio

-

Metric and widget choice l

Widget category Data viewer

Metrics category Shared metrics ¥ 1 Nexttov ¥

Metric Bolognese_Pressione v P Auto

Metric description Description: Pressione
atmosferica via Bolognese.
Metric Typology: Float.

Specific widget properties

Widget type widgetGaugeChart M

widgetGaugeChart
Widget link widgetTimeTrendCompare

widgetSingleContent
widgetSpeedometer Cancel

widgetTimeTrend
widgetCarrierPosition




UNIVERSITA
DEGLI STUDI

FIRENZE
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Suitable as: City Dashboard, App interface, and Control Room Dashboards, Situation
Room Dashboard, Operator Dashboard

Created visually compounding graphic Widgets

— Each widget can be set to have an autonomous update

— Each metric/data-source may have associated with an alarm: blinking and sending events to
people and machines in different manners

Can be: public or private, private dash can be delegated or passed in ownership
See https://main.snap4city.org/management/dashboards.php?linkld=dashboardsLink&fromSubmenu=false&sorts[title header]=1

See the following tutorials
— HOW TO: create a Dashboard in Snap4City
— HOW TO: add data sources to the Snap4City Platform
— US1. Using City Dashboards

— US2. Using and Creating Snap4City Applications with Dashboards
— US4. Creating City Dashboards and related Event Monitoring and Actions

Snap4City (C), 9 July 2019
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https://www.snap4city.org/drupal/node/475
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To Start we are going to use Direct Dashboards
Dashboards accessing data avallable on Platform, including your
own data coming from Mobile App, already registered!!!

Dashboards

IOT and City data World Applications

Snap4City (C), 9 July 2019
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5 | FIRENZE | RElee,, | s C‘SNADAcny =
In this exercitation we are going to use
| , — HI | o B B o B & e o o0 an,
the main Dashboard Templates

Dashboard template

Click on a tempiate to choose it, click on it again to unselect it

Selector and POI : ! Events vs. map My Private Data
Preset widget choice ] ' ' ' Manual widget choice Manual widget choice

MICRO
APP

MicroApp and services Empty Dashboard
Preset widget choice Manual widget choice Manual widget choice Manual widget choice Empty dashboard
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1. Create a Dashboard for the visualization of sensors values: actual
and their trend

2. Create a Dashboard for the visualization of geolocated services
(POI, Sensors, heatmap, etc.) and their selection on Map, with
eventual target to see the time trend

3. Create a Dashboard for the visualization of MyKPI regarding my
trajectories and eventually those of other users.

Snap4City (C), 9 July 2019
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— Understand how to work with data by using -
&=

.
"
the Data Inspector Sasa ?]

/oé g FNGI }‘/IE E—ISLIJ—II;AI Derlm\ﬂEDlo DISTRIBUTE; ;TEMS
Meil | FIRENZE | SR |SIEEL" Nikname:!. e,

) Create a Dasnboard ror the visualization or sensors
 The sensors to be selected should I Sl cata widgets [

— Be located downtown in Florence arounda 4 B 0:00 gm 2N Ne [T
POINT of YOUR interest: home, work, study, ~sa L al " T ==
etc. B =R P A==

: : : | | | BN A EEERHS
— Report data regarding: environment, traffic, £ | (X L‘d_ Y gL‘d_‘
L4 . T - - i | i - - —
Wparkmg, p:cillutmn, etc. Ei' A 2V Elf XX B @ R
¢ e suggest to. : T ' "; g~ T [
&) |« :de @ 9

@ |}

— Create a new Dashboard by Wizard Multi data widgets

— Customize look and fill of the Dashboard and | H 'm_. =g - F1= LA "5:”' =
widgets - ;: s _ I | |
* Time: 20 minutes ‘ﬁ -'ik ﬁ
ldentify your Widgets
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1) Create a Dashboard for the visualization of sensors
values: actual and their trend

%

f}%é

e The sensors to be selected should

— Be located downtown in Florence around a POINT of YOUR
interest: home, work, study, etc.

— Report data regarding: environment, traffic, parking, '
pollution, etc.
* We suggest to: xx
— Understand how to work with data by using the Data
Inspector

— Create a new Dashboard by Wizard |
— Customize look and fill of the Dashboard and widgets N

e Time: 10-20 minutes

ZZ
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P Result could be similar to
77 Wg@ CheckKPIDataCount

Thu 4Jul 232235

\ 4
¢ YO u Ca n a d d : d @ : ChecKPIDataCount O
: :losubtltli — - S Thu 4 Jul 23:47:51

W' d t 480 '
more Widgets | *\«x\ﬂ,\x .
Agents !

-

<30 0520 o0 1200 500 S per 0s00 aso0 200 5 2000
L] : {
= o) = 5 ({8 = ) Agents - KPIValueCount =I5
[ ] 59 1aas ! *, i *,
80 R ; o 80 ; /
a3 .
[ ] Wizard
ot by sur & Jui 04:00 &00 200 1600 2000
— S o
Cmrpans 3 K o = Agents - KPIDelegationCount ) @)
u "

— Editor
manually

o400 a0 oo 1600 2000
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FIRENZE | B |20 e” Nikname: o vveviiieeieiveeciaeen, CL SNAP4C|TY
2) Create a Dashboard tor the visualization of geolocated service
PO, Sensors, heatmap, etc.) and their selection on Map, with
Vel arget to see the time trend |
T | ek . S
- The HLT to be selected should Pl 000 mm a4 D Imm
_ = H !!.; ].;\ - I:.' - - — —
Ee lf;f;tedfdg_\;\;ntovinkfndFIOfrenie At least 5 of m ,f '9; ﬁ‘ ;ﬁ:" o === ==
— Could be of different kind of nature. At least 5 of - | T2 E O BowE
them ~ . @ at N N 21“_‘
. . . ) . — . - ,i * - - —
— Data regarding: environment, traffic, parking, Ei’ A Ve E"’ XX B =)
pollution, etc. | .- : v © 1O Mk
* We suggest to: :ﬁﬁﬁ__|N__|N_f'i L& || # B
— Start creating the New Dashboard by Wizard & ;«'-‘j @ n
— Customize look and fill of the Dashboard and | | | Muttl data widgets
widgets | SR E A - o =
. . Ll = | Ead E: —a """‘H
* Time: 10-20 minutes i = ek
* There are different modalities to get similar | ‘ﬁ | |'-'= N

results Identify your Widgets
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2) Create a Dashboard for the visualization of geolocated services
(POI, Sensors, heatmap, etc.) and their selection on Map, with
eventual target to see the time trend

TthLT to be selected .should x= i\V’
— Be located downtown in Florence o t‘
— Could be of different kind HLType, and nature. At least 5 of T;},hw # i
them ~ o
— Data regarding: environment, traffic, parking, pollution, etc. T

* We suggest to:
— Start creating the New Dashboard by Wizard

— Customize look and fill of the Dashboard and widgets

* Time: 10-20 minutes
* There are different modalities to get similar results

Snap4City (C), 9 July 2019
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Result could be similar to

* Not all combinations
provide the same
effective result

* You can

— customize the resulting
dash

— add other widgets by
wizard

— see how a Selector is
built

S Skiasaaia
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) Create a Dashboara ror the visualization o AVKPI regarcoing
/ ( c ‘ L ‘ (,/‘ _f i, : ( / [ : r/ / r,/‘ ,Lr r,/" " _/ J f _r . ’,/ r, _r r,_/
Single data widgets
* We suggest to: B = 000 o NN
:a¥| BN | ™ UUY) e - aN-al
T H'. N - - - - - -

— Open Dashboard Wizard S
W
— Search for your trajectory on mobile |
|Ooking for MyKP| :f;;"' :X :.Ek‘ri : EI.; | x l |@ | 5
— Create a Dashboard exploiting the (e e | 22 | e

Widget Tracker ke | LAY LR A | 2 ?E

— Customize look and fill of the L. i @
Dashboard and widgets, change T o PR, R
® ® Wl = N Em eSS

color of the header, etc. e
* Time: 10-15 minutes ZAILS U
ldentify your Widgets .
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* We suggest to:
— Open Dashboard Wizard

— Search for your trajectory on mobile looking for
MyKPI

— Create a Dashboard exploiting the Widget Tracker

— Customize look and fill of the Dashboard and
widgets, change color of the header, etc.

e Time: 10-15 minutes

Snap4City (C), 9 July 2019
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Snap4City

User: roottooladminl, Org: none
Role: RootAdmin, Level: 7

Dashboards

My Dashboards

Notificator

10T Applications

My Personal Data

IOT Directory and Devices ¥

disit: Public
Knowledge and Maps ¥ Edit Management Clone
Micro Applications
External Services ¥
Data Set Manager: Data Gate
Resource Manager: Process Loader ¥

Development Tools ¥

Management ¥

disit: Private
User Management and Auditing ¥ Edit Management Clone
Help and Contacts ¥
2 Documentation and Articles ¥ My data trends
Passive

My Profile ¥ o My data trends

e ——
Snap4City portal
Km4City portal i
DISIT Lab portal

nicola.mitolo: Public

Clone

Edit

Management

¢“SNAPciry

¢

4

createc

you

Dashboards

DataCenter gas and smoke (mobile)

Passive

DatsCenter gas mnd smoke frmote]

I -

DataCenter gas and smoke (desktop)

Passive

DastCentes ges and smoke {deskiop]

Winpcisrfjgadreninyntnn

disit: Public disit: Public disit: Public
Delete Edit Management Clone Delete Edit Management Clone Delete Edit Management Clone Delete
Leonardo - Smart city data 2 My data and trends
Passive Passive
ar it cit oo ] o

S ‘é

.U

disit: Public Leonardo: Public nicola.mitolo: Public
Delete Edit Management Clone Delete Edit Management Clone Delete Edit Management Clone Delete
Notificator monitoring Pisa Real Time Data Real Time Sensors via ServiceMap3D
ES Passive Passive
sficatoe monianr PSS ReaiTime Data Anal Time Senaars v Servicemaps
3 p °
=
=
O ——— !
disit: Public mitolo: Public disit: Public
Delete Edit Management Clone Delete Edit Management Clone Delete Edit Management Clone Delete
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Dashboards

B i oeoccos O R e

SnapACity - App dashboard SnapdCity - Buttons with images Snap4City - City app Snap4City - Cross widget interaction |
10T s5em [ 10T aptm rene

b
B ™

My Dk

Dashboard
Title

DevDash for comparison analysis
SnapACity - DutaCentor gas and smoke (.. Snap4City - DataCenter gas and smoke-d. SnapACity - Google Map embedding ex..
s glue R e g Passive Dashboard Type

Dashboard Preview
(click to open the
dashboard in view)

Snap4City - Ovion Test T - -
Broe y P . - . - der?

Q E=s . Manageme Clone elete OwnerShiQ

Additional actions
(only for the
dashboard owner)

N

o Serivi qui per eseguire la ricerca
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Embedding Dashboards
into a Dashboard

paition

Embedding a Dashboard
into a Third Party Web
Page

e
/

Dashboard uf dashboards UHD

Firenze Ambiente e Salute HD

Dati amblents

Firenze Energia e Colonnine HD

m
% & »

woio] sasso  weoio RGN

RISCHIO IDRAULICO

RISCHIO TEMPORALIL
RISCHIO IDROGEOLOGICO
RISCHIO NEVE
RISCHIO GHIACCIO
RISCHIO VENTO

RISCHIO

Feeseee el

Computing

* @7 oo 28 ¢Fsnapde
Training Sna.pl‘SCity: .
Channellng Venice, June 13-14, 2019 Dzaé gﬂig:(l]lgﬁ;ta Senziente, Smart Cijlland 10T
- 9 Luglio 2019
ange 225 gl 2019

Scuola di Ingegneria, Université di Firenze
Via Santa Marta 3, Fironzo

PROGRAMMA

Digital Cities in a Changing World
explore more, discover more, create more

Sono aperte posizioni per il DISIT Lab:

= Tecnologo to be engaged to work on EC projects. See the offical
call https://www.unifi.it/avvisi.html: specifically for 18 months: deadline 20 February

Powered by www.km4city.org
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Dashboard with intelligence App
Dashboards with IOT Applications for enforcm data driven smart and
intelligence into them Dashboard-10T App

IOT and Clty data World

L

|OT Applications Dashboards

Applications
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Control Room Operator

Would like to:

- Monitor traffic flow,
Environment, Car parking,
Cycling, First aid, temp., ...

- Act and monitor Dynamic
Plates

- Act and monitor red lights

~ / Traffic Sensors}

Driver, Policeman

Would like to:

- Monitor traffic,
Parking, env., speed
limit, ...

- Act and monitor red
lights

82.4%

Request Green
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Snap4City - App
dashboard

82.4%

Request Green

‘ DINFO ‘

A, | wavensins DISIT
* S | FIRENZE | ERERDT, | EEEITC

SnapA4City (C), 9 July 2019

-Virtual Sensors and Virtual Actuators
-From Dashboard to IOT App and viceversa
-From Dashboard to IOT Brokers/Devices and viceversa
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\/ Traffic Sensors| ”

First Aid

03:00

® OpenStreetMap contribttors

Free parking

06:00 09:00 12:00 15:00

O Air temp €O Air Humidity [i]

Morgagni

82.4%

Request Green

= Snap4City - Mobility Operator

A First aid
K

A Fw—umnaﬁon ¢ @

A Smart bench
A Cycle paths

5.1

Temperature Humidity

L.

+ Parcheggi

Piu vicini © Posti liberi

Oeliy 1§ e

delay o5

delay 10s

selint o
N | gty
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elint O D
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(
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IOT Applications, realized by using Snap4City Node-RED and
integrated with Snap4City Nodes/MicroServices block, can be behind
dashboards to get data from them with Virtual Sensors and Actuators.
— Dashboards may be connected to multiple IOT Applications and IOT devices

— |OT Applications may be connected with multiple Dashboards and IOT devices

A network of Dashboards, IOT Apps and IOT Devices and data is
easily realized exchanging data via secure connections.

* Training Cases:
— US2. Using and Creating Snap4City Applications with Dashboards

— US9. Creating Snap4City IOT Applications, different formats, protocols,
brokers, communications

Snap4City (C), 9 July 2019
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ChatRoom Per Dashboarc

p&EhT

Temperature 1 (H24)

s e, e, Vi B 40 e

Chat Management

o
25 Oct 04:00 08:00 1200 1E:00
User: roottooladminl, Org: DISIT
Role: RootAdmin, Level: 7
Temperature 2 (H24)
Dashboard
8.8 2 pa B Aeal oo ety maht e Mg ifCend e sk Dot @ Dashboards

tificats

O 10T Applications

v

Data Gate

" :
At e i

llllli "'I\ oL O L

opment Tc

Management ~

€ settings ¥

A X X X XN X X

User Management and Auditing «

22 Oct

aria via * 1 [ ] 2z A 1 machine 166
_— — . Auditing Data
Humidity %1 (i ] Humidity Percentage 1 (daily) P —
528 _
‘ ‘ Auditing
396 M 4 * '\ fﬁ_ﬂ .‘Uﬁ" |f\N Jﬁlﬂ r‘,f‘l (g e
WKL
o 26 @ Current Auditing User Activities
(o] 132 Previous Dashboard Builder Local Users
° Help and Contacts
25 Oct 0400 0800 1200 1600 2000 26 Oct
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Chat Rooms

e Activated by the Dashboard creator which can invite a number of
users of the platform to

— Exchange Comments and Pictures
— access on web and mobile
— provoke notifications

* Accessible only under authentication

 The administrator can access to the log for review and log of the
discussions.
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smart City Monitoring: Notr

Snap4City Notificator

° N ot |f | cat | ons m ay User oomoclediie, Ong. DT Events generators management
RN @ "Ll ¢ il @ il oot
arrive via Facebook,
Te I e g r a m S M S I:I:TL(,:{I; DataCenter Temp 1 edited DCTemp1 % o’
’ V4

Dashboards -

Dashboard title

Widget title Metric type Dashboard link =~ Add/edit/delete notifications

10T Directory and Devices * FirenzeWiFi AP FWIFI WifiStream_Aps S 03
nowledge and Maps. . .
b TSR Mugnone 2016 Utenti attivi (12 ore) N_Active_Users S o]
emall. etc
) °*) Mugnone 2016 Utenti attivi (giorno) N_Active_Users S &
External Services ¥
Data Set Manager: Data Gate DataCenter Temperature 2 (last 12 hours) DCTempz2 S o

exploiting 10T App

Development Tools +

Evehts log

EVENTS MESSAGE | ADDRESS - REST EVENTS - CLIENT
@i

° Management ¥ GENERATORS BOOK y BOOK BOOK LOG ——— APPLICATIONS
e I n e Text filter Start date End date Application -
% Settings ¥ 2017-07-31 00°0000 = 2017-08-11 09:22:00 = Al v
User Mana a iting . . - .
T EE S ) © Generator container Generator name Generator type User Event time Event type Application Link
Help and Contacts + Temperaturd _aa _ _ s
d a S | I b O a rd P ToolAdmin - Public Ataf RT Ataf_Rt marazzini 25117 ;i o0 \/atug <d 5° Dl\j hboard S
Documentation and Articles ¥ 7:38:03 @ anager
I g o My Profile ¥ ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2‘?;;;?::9 =7 ;:/iags h Dl\jzzl;zaerrd S
o I l I I I I @ snap4City portal _08- -50 - S
t e g ra t I 0 W I t ToolAdmin - Public Ataf RT Ataf_Rt marazzini 2O11? Oi:g Vatug;d 50 D;;P;l;oael;d Qo
@ KméCity portal 737 anag
W O r kfl O W & DISIT Lab portal ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2‘)1177;2?32;9 27 ;:{al;;j < Dl\jzy;zzaerrd S
ToolAdmin - Public Ataf RT Ataf_Rt marazzini 2017-08-09 Value <- 50 - Dashboard Qo
17:36:02 Bad Manager
agcgement . 2017-08-09 Value <= 11 - Dashboard
Dl cated EngagementCreated = marazzini 173558 Low Manager S
Generator Event Time
Ataf RT Value <- 50 -Bad  2017-08-11092341 [gmp DCTempt marazzini | 2017708-09 6 < Value <- Dashboard N
17:35:42 30 - Ok Manager
[ [
e N 2017-08-09 27 < Value <= Dashboard
system for ticketing e i - N

Logout ‘B marazzini Dashboard Manager i RT events
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e Suitable as: City Dashboard, App interface, and Control Room Dashboards,
Situation Room Dashboard, Operator Dashboard

* Created visually compounding graphic Widgets
— Each widget has an autonomous update

— Each metric/data-source may have associated with an alarm: blinking and sending
events to people and machines in different manners

 Can be: public or private, private dash can be delegated or passed in ownership
¢ See https://main.snap4city.org/management/dashboards.php?linkld=dashboardsLink&fromSubmenu=false&sorts[title header]=1

e See the following tutorials
— HOW TO: create a Dashboard in Snap4City
— US1. Using City Dashboards
— US2. Using and Creating Snap4City Applications with Dashboards
— US4. Creating City Dashboards and related Event Monitoring and Actions

Snap4City (C), 9 July 2019
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Users may decide to: * Correctness
. . * Transparency
— provide access to who, for do what, until when consented . Security
— accept terms of use by signed consent for data * Integrity
management service © privacy
e Auditing

From each service, the user is capable to:

— See what we collect in terms of Data Type: traces, logs, paths, profiles,
accesses, |0T devices, sensors, maps, etc.

— Download, delete, inspect Data
— Auditing and Revoke access or grant access right to each single Data
— Delete all Data in single shot or singularly (forget all about me)
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If personal data are published by the owner:

— the data are released anonymously,
—> also in this case they can be revoked at any time:

Snap4City is also compliant to GDPR Technical Constraints as it:

— Performs Secure connections in any private data exchange

>
— Encrypts data store for all private data
Encrypted
— Decouples data and personal IDs Data Storage

N @ @@

— Audits private data usage
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«NDPR nliant
- D JJ AW foj [rj J . fj E My Profile =

My Personal Data Types R e

My Personal Statistics and Bounds

View Edit Track Access control Convert

This page allows you to access at your Data Types, which are your personal data that we ¢ IVI a n a ge P rOfi I e a n d M y Pe rS O n a I D a ta

most cases, a specific tool and view is provided to manage them

+ My profile data and Blogs
e to manege_y:;ur user profile -:iata_n (name, email, ): view, edit, delete FO r e a C h D ata Ty p e :
* My Personal Statistics and Bounds: daily or Monthly
¢ toaccess at your statistics about the data access and volume of resources use . . .
that may depend on the Organization at which one belong and on the role in — S 9 k g h p bl
g e e e tart as private =2 making them public
o to manage your personal MyKPI, MyPOIl and trajectories, if any: view, edit, dele
+ My personal Enagsment (anonymous) and revoke
o to manage your personal engagements recevied on the Mobile Apps, auditing
* My IOT Devices

o to manage your IOT Devices in which it is possible to: edit, delete, make public - Th e OW n e r is th e O n |y O n e th at Ca n : ( 1)

* My IOT Applications . .
¢ to manage your IOT Applications in which it is possible to: delete, restart, char d f I . ( 2 ) h g h h p

« My Dashboards MOAalrty values, change the ownersni
¢ to manage your Dashboards in which it is possible to: edit, delete, change owr . .

+ My IOT sensor data service URI (for programmers) — D f / k D | A
¢ to manage the Delegations to access at the ServiceUR| of the knowledge bas: e I n e revo e e egat I O n to Cce SS

+ My IOT sensor data service GraphlD (for prograrnmers) " ’ I
o to manage the Delegations to access at the a Graph (data set) of the knowled —_ D | /f D T d | |

+ My personal data by 10T App (partially deprecated) e ete O rget p e r ata y pe a n m e a H
o toc manage your MyPersonal Datas, if any: view, edit, delete, delegation in acces

+ My Annotation data n u d iti n
o to manage the Delegation to access at the Annotations: delegation in access, g

+ Auditing Access to My Data
o toaudit the accesses to MyData
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* My Personal Data, My KPl and My POI
— to manage your personal MyKPI, MyPOI and trajectories, if any: view _edlt delete

delegation in access, revoke delegation, make public, change ownership

My Personal Engagement
— to manage your personal engagements received on the Mobile Apps, auditing, if any: view
delete

* My IOT Devices
— to manage your I0OT Devices in which it is pqssible to: edit, delete, make public, delegate in

access, revoke delegation, change ownership
My IOT Applications
— to manage your 10T Applications in which it is possible to: delete, restart, change ownership

My Dashboards
— to manage your Dashboards in which it is possible to: edit, delete, change ownership,
delegate in access, revoke delegation, see list of delegations, make public.
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Dashboard Deleg

Management
Visibility ‘ Delegations ‘ Group Delegations

]

Add new delegation
Delegated username Confirm

Delegated username can't be empty

Current user delegations
Delegated user Remove

comunedashres b4
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Managing Personal: KPl, Data, POls
WhiCh can be: - |admin.110 - My Personal Data

— Acquired from any source: SQL,
SPARQL, API, etc., ODBC, JDBC, etc.

— Computed by means of IOT App,
Data Analytics, ETL

— Stored/retrieved into personal
safe or general storage

— Edited from tool, or from IOT App

— Added Manually or Automatically

— Shown via Dashboard
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Smart Bench Data Delegation
My Data, KPI, POI

High Level

17056232 MyKPI Entertainment Smart_bench Smart Bench Transits transits integer &/29/2019, private disit_comunefi mm
7:59:52 PM [ oeLere | METADATA CHANGE OWNERSHIP
17056231 MyKpI Entertainment Smart_bench Smart Bench Light  light float  &/29/2019, 0 private disit_comunefi EEDED [ DELEGATE USERS
7:59:53 PM [ peLET | CHANGE OWNERSH,
17056230 MyKPI Entertainment Smart_bench Smart Bench CO2 airQualityCO2 float 6/29/2019, £12 private disit_comunefi mm
7:59:53 PM [ DELETE | METADATA CHANGE OWNERSHIP
17056229 MyKPI Entertainment Smart_bench Smart Bench Total totalSittings  integer  6/29/2019, Q private disit_comunefi mm
sittings 752153 PM [oeiere
17056228 MyKPI Entertainment Smart_bench Smart Bench Sittings sittings integer &/29/2019, Q private disit_comunefi mm
7:59:53 PM
17056227 MyKPI Entertainment Smart_bench Smart Bench Total totalTransits  integer 6/29/2019, Q private disit_comunefi mm
Transits 75952 PM [ peLeTE | METADATA CHANGE OWNERSHIP
17056226 MyKPI Entertainment Smart_bench Smart Bench Pressure float 6/2
Pressure 759 My Data, KPI, pOI
17056225 MyKPI Entertainment Smart_bench Smart Bench Humidity float 6/24
Humidity T:59

KPI Delegation Details
17056224 MyKPI Entertainment Smart_bench Smart Bench Temperature float 6/2

Temperature T:59
Username

Delegated *

Showing 1 to s of s My KPI Data First =< R . . Last

o L o]




Snap4City

User: paolo.hel2, Org: Helsinki
Role: AreaManager, Level: 2

LoGouT
My Snap4City.org
@ Dashboards (Public)
@ Dashboards of My Or zation
@ My Dashboards in My Organization
Data Inspector
My Data, KPI, POI
O |OT Applications
2 |OT Directory and Devices
N knowl
Micro Applications
W External Servic
Data Set Manager: Data Gate
< Resource Manager: Proc
[ Development Tools ~
Management ¥
Helpand Contacts
O Doc tion and Articles ¥
My Profile v
@ KméCity portal

@ DISIT Lab portal
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nagement of MyKPI, MyPOl, ...

@My O Public O Delegated

My PQOI Details

Nature *

MyKPI  UtilitiesAndSupply Agents

Subnature *

Latitude *

MyKPI  UtilitiesAndSupply Agents

Longitude *

imimela 2

EducationAndResearch Cultural_e +
|

MyKPI  UtilitiesAndSupply Agents

- wisskanurmi

UtilitiesAndSupply Agents

Value Name

UtilitiesAndSupply Agents

Value Type

Data Type

UtilitiesAndSupply Agents

integer

My Data, KP|, POI

Filter Table

Usemame | Controls vlsib!llty

private paolo.hel2

{

paolo.hel2

paolo.hel2

paolo.hel2

paolo.hel2

paolo.hel2

paolo.hel2

Accommodation Hotel My Hotel

Information
Saved From The
App

Showing 1 to 8 of 8 My KPI Data
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SK 5’\%,0 UNIVERSITA DlNFO ‘ x SO

WA 2 | DEGLI STUDI .0‘

o\ lk < PARTIMENTO DI DISTRIBUTED SYSTEMS '

Y% | FIRENZE | BSEtEhnaone | RGNS e CITY ==
-Ilnnr\\‘\ M:M

e 25 Giugno: visione generale sulla piattaforma: dai dati alle Dashboard passando da IOT e Data
Analytic, GDPR, Living Lab, Smart City API, smart city control room (SCCR).

* 9 Luglio (aula 111, viale Morgagni plesso didattico Univ. Firenze, aula di informatica
https://goo.gl/maps/Wh27PuwRd817G2TB7 ):

e 23 Luglio (aula 111, viale Morgagni plesso didattico Univ. Firenze, aula di informatica
https://goo.gl/maps/Wh27PuwRd817G2TB7 ):
(Si consiglia di: non venire con il vostro portatile, I'aula e attrezzata con PC con risoluzione HD, avere gia
installato Toscana in a Snap su Android o iOS, da qualche giorno

— Come aggiungere funzioni che non sono presenti ora in piattaforma, e.g.: gestione rifiuti, agricoltura, legno,
— Intelligence delle Dashboard, Combinazione di sorgenti dati,

— sviluppo di applicazioni IOT data driven con strumenti visuali (esercitazione)

— Creazione di applicazioni smart, IOT Applications integrate con Dashboard (esercitazione)

— Sviluppo di sensori IOT a basso costo

— Sviluppo di soluzioni di Data Analytic tramite R Studio

— Esempio di Web Scraping integrato

— La gestione della sicurezza in stack IOT
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

PARTIMENTO DI
INGEGNE
DELL INFORMAZIONE

-‘ y WL

DISTRIBUTED SYSTEMS ‘ '

R > | CITY
- ha Y

e 1) Snap4City the architecture and technical details
— Smart City Data Storage: large tables, graphs, and Data Shadow
— Data Ingestion processes in ETL or other means
— |OT Applications and elastic management
— |OT, end-2-end security from devices to Dashboards
— User Managment
— Auditing of activities
e 2) Data management
— Data Search
— Data Ingestion via Data Gate
— Data Ingestion via ETL
— Data Ingestion via IOT brokers, and NIFI
— Data Modeling
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Ontology 1.1

- Tuscany
Road Graph
- Mobility
- culture, tourism
- Events
- Parking
- Services
- Linked open graph

Km4City 1.4

- Twitter Vigilance

- Social Media
Analytics, Sentiment
Analysis

- Weather
Forecast

- Real Time Wi-Fi

- Entertainment

- Events

-LOD

2014 &

DISIT lab roadmap vs model and tools’ usag

| 32015

(2015-18)

EElH2020

‘ - Resilience
Decision Support

- Smart First Aid

- User Behaviour
Analysis, predictions
- Risk Analysis

rzsolukz

¥

Km4City 1.5

[ 1 2016

SII MOBILITY SCN

- Infomobility O Strategies and plan
- Mobile App oy
- Routing - Origin-Destination “ MOSAIC
- Multimodality and trajectories '(2018-20)
- Traffic Reconstruction S - Mobility
- Offer Analysis - User engagement Demand / Offer
- OBU, smart devices - Bike Sharing Analytics and
Km4City 1.6.2 Km4City 1.6.4 - Data Analytics ++ Strategy

- Smart Energy .
- Sustainable Mobility

(2016-21)
- Control Room Dashboard

smmty 29, JBE%‘E}‘\TE

life (2017 20)

‘ - Smart Waste

2017 o 4 2021
® - OSNAP4city byt
QI EQT H2020
GREEN IMPACT or i [ 201719 « 2019
POR FESR 2014-2020 - IOT/IOE, 10T App

- Living Lab

- Industry 4.0

- Critical Plant - Maker Support

- Monitoring ) g)T Ed(g:(? OT
i Grggg ity TRAFAIR CEF

44 (2016-19)

- Privacy & Security Bl (2015-21)
L)« Q00006 - Traffic and
GHOST SIR Mobility
- Sardinia Region Km4City 1.6.6 Impact on
Smart City IOT/IOE Pollution

- Social Predictions

P/J_C (2018-21)

5G tech
Energy
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Snap4City = The platform!
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GHOST - UN
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ity > DISIT

DISIT
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R -2 UN
C -2 DIS
ife2>D

CA, UNIF
MORE,
T (mobi

(mobility and transport)
(ICT, Energy, 10T)
(Resilience, ICT, Big Data)

(strategies, smart city)
DISIT (environ. & transport)

ity and transport)

SIT (waste, environment)

Smart Garda Lake = Castelnuovo del Garda
5G =2 DISIT (Industry 4.0 vs SmartCity)

Green Impact = DISIT (Industry 4.0, Chemical)
PISA Agreement = data aggregation
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ohttp://lwww.Sii-Mobility.org

DIl

-

1

- Experimentations and validation in Tuscany
- Integration with present central station and subsystems

- DISIT lab, Universita di Firenze, is the tech-scientific coordinator
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http://www.sii-mobility.org/

L2 O 00

http://www.Sii-Mobility.org

* Reduce the social costs of mobility
— minor inconvenience,
— greater efficiency,

— greater sensitivity to the needs of the
citizen,

— lower emissions,
— better environmental conditions; -

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

— reduce transportation costs and travel _
times for users, for operators and
administrations,

— optimization solutions.

8529 iy
‘/KSii;MQﬁility_. >,

—_—

—e
e
—

simplify the use of mobility systems

innovative sensors for AVM and
private transport on the territory

integrated systems for payment and
identification

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

Integration of data from operators
and different type sources

advanced management of resources
measurement of flows realization of
sensors, actuators

* Testing on municipalities and provinces of Tuscany

* Contribute to the improvement of national and international standards

Snap4City (C), 9 July 2019


http://www.sii-mobility.org/

Horizon 2020
European Union Funding
for Research & Innovation

REPI.ICATE

REnaissance of PLaces

with Innovative Citizenship Replicate prOJECt

And TEchnology

http://replicate-project.eu/

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

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

* 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

Snap4City (C), 9 July 2019

ol (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
02 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
o3 COMUNE DI FLORENCE FLORENCE ITALY

04 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

05 STADT ESSEN ESSEN GERMANY

06 NILUFER BELEDIYESI NILUFER TURKEY

o7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

08 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

09 ENDESA ENERGIA, S.A. ENDESA SPAIN

010 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

011 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

012 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
SPAIN

013 EUSKALTEL, S.A. EUSKALTEL SPAIN
014 COMPARNIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
015 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY

016 ENEL DISTRIBUZIONE, SPA ENEL ITALY

017 MATHEMA, SRL MATHEMA ITALY

018 SPES CONSULTING SPES ITALY

019 TELECOM ITALIA, SPA TELECOM ITALY

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

021 THALES ITALIA, SPA THALES ITALY

022 ZABALA INNOVATION CONSULTING ZABALA SPAIN
023 TECHNOMAR TECHNOMAR GERMANY

024 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM
025 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM
026 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

027 ZEETTA NETWORKS ZEETTA UNITED KINGDOM
028 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
029 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
030 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
031 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

032 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

033 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
KINGDOM

034 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED
KINGDOM

035 ESADE BUSINESS SCHOOL ESADE SPAIN

036 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L.
SISTELEC SPAIN


http://replicate-project.eu/

* g K

AN Horizon 2020
PN European Union Funding
for Research & Innovation

http://www.resolute-eu.org

Develop European Resilience Management
Guidelines (ERMG)

— Develop a conceptual framework for creating/
maintaining Urban Transport Systems

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

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

— Pilots in Florence and Athens

Adoption of the ERMG at EU and Associated
Countries level

Snap4cCity (C), 9 July 2019

University of Florence:

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

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

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIS1]FR
SWARCO Mizar SWMIZ (T
Associacao para o

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

Consorzio Milano Ricerche CMR IT
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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.

K
Partners:
University of Cagliari (Coordinator) DICAAR
and DM
University of Florence SAGAS and DISIT
University of Turin ESOMAS
University of Sassari DADU
Under the patronage of the -5:%

Municipality of Cagliari

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

Snap4City (C), 9 July 2019
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g%‘v‘EETSL[’T"A' DI”AF 0 R YSTEwS :
FIRENZE DELLINFORMAZIONE TECHNOLOGIES LAB http ://t ra fa I r.eU/ l
TRAFAIR
. . e Universita degli studi di Modena e
* Objective: Reggio Emilia (UNIMORE) -- Italy
. . . * Universita degli Studi di Firenze —
—to develop a service that comblne.s.trafflc DISIT DINFO — Italy
data on air quality, weather conditions, + Universidade de Santiago de
and traffic flows in order to allow citizens Compostela (USC) - Spain
and municipalities to estimate the level of ~ ° Comune diModena (CMO) - Italy
. . . : * Regione Toscana (TR) - Italy
pollution resulting from varying traffic + Concello de Santiago de Compostela
flow conditions. (CSC) - Spain
* Fundacioén Publica Gallega Centro
Y °
Where' Tecnoldgico de Supercomputacion de
— Zaragoza, Florence, Modena, Livorno, Galicia (Fundacion CESGA) - Spain
Santiago de Compostela, and Pisa : g;‘;‘i’r?rs'dad deganacozalbilighR) -
1‘***} e Lepida S.p.A. (LP) - Italy

*
* 4k
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DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

MOSAI

MObility 4.0 for SmArt (i) City

Tools for Mobility operators
* Demand Analysis

* Prediction on Parking

* Connected Drive

e Offer Analysis

e Simulation of Mobility

* Etc.

ATTRATTIVA DIGITALE  ACCESSIBILE PULITA  EFFICENTE INTEGRATA  FLESSIBILE

<p- , A

. "‘EK'UHS s 5\\‘%‘ "_a-; UNIVERSITA

Where: in Tuscany ALSTOM §3kunys |
S

talia Ccut

lllllllllllllllll

Regione Toscana «'ga%%
"
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UNIVERSITA DINF ,
DEGLI STUDI DIPARTIMENTO Dlo Rll\‘sgmsrg;ﬁ%s%TEMs
FIRENZE | DS§iroimazione | TECHNOL OGILs LaB

* maximize the collection of WEEE in Tuscany through a new
governance model based on the involvement of SMEs and
awareness raising activities towards citizens and its replication in

Andalucia.
- 8B 8

* Actions: OHCI

— Improve the regional governance foscana

— Support municipalities in capacity building of public officials and camara
improving services to citizens. %Q C Sevilla

— Develop a system of services and incentives for SMEs REGIONE

— Develop IT tools for companies and citizens: a software and | UNIVERSITA
guidelines for the simplification of administrative and bureaucratic DEGLI STUDI
activities and an App to easily locate collection sites. FIRENZE

— Develop an awareness raising information campaign to increase
public attention on the topic.

— Test the replicability and transferability of project results through ecocervebD
the implementation of actions in the Region of Andalucia.

http://www.regione.toscana.it/-/life-weee
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Resoconto impatto ambientale

Peso stimato totale RAEE: 108.00 Kg

Sostanze recuperate (kg)

W N
-y

Alluminio : 3.425 [l Compressore : 8.820

Calcestruzzo : 21.775 Vetro : 0.340

Batterie litio : 0.168 [l Plastica mista : 0.252

Il Motori : 6.565 Polvere fosforica : 0.032

Poliuretano : 6.426 [l Polistirene : 13.120
Il Acciaio ferroso : 44.016 [l Altro: 3.061

Hai evitato la dispersione di 148.007 kg di
CO2eq pari a:
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* Improve productivity of
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* Exploiting innovative
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RenzE | S |#00° Collabora Mobile (DEMO)
Coll@bora (2

Giuseppe Bondi Lista Elementi
. * My account
© Log out
Per visualizzare o modificare il contenuto di un Elemento clicca sul suo nome, oppure creane uno
Funzioni di Logopedia
* RIS EEEEE alble|d|e l‘g‘h|i‘j‘k‘\‘m nlo p|q clslelulv]w|x]|y
7 Nuova Categoria
 Mouo stemento H MANGIARE

© Lista Categorie

CATEGORIE

(@ Coll@bora

Home
' : [ e @ am @
Giuseppe Bondi Casa
“ My account
" Log out Mon, 10/19/2015 - 11:12 — Giuseppe Bondi _ _
Nome:
Casa _ _

Funzioni di Logopedia .
Frase descrittiva:

<<12345>>

* irme Fereri Mobili e stanze della casa
) Nueva Categoria File audio:

> Nuovo Elemento

° Lista Pazienti Download:

° Lista Categorie cas3.mp3

Carica un'immagine:

@

o Lista Elementi

7 Eserazi
> Libreria Elementi

~ Report Esercizi eseguiti

Coll@bora
Mobile App

Giuseppe Bondi

~ My account

Report Esercizi eseguiti

© Log out

d

(lafo] i fi]wf ]

[ Chiudi Tutti |

e n

Funzioni di Logopedia
7 Muovo Paziente

> Nuowa Categoria

Nessun esercizio trovato per il =
Paziente

> Esercizio del 09 - 11
11:49

g Esercizio del 09 - 11
12:47

© Muovo Elemento

Lista Pazienti

Esercizio del 09 - 11
10:39

Esercizio del 09 - 11
11:55

Lista Categorie

Lista Elementi

O Esercizi
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES "';g‘:SNAplicnv @
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Thanks to the European Commission for founding. All slides reporting logo of Snap4City ‘ L SNADACITV

https://www.snap4city.org of Select4Cities H2020 are representing tools and research founded by European
o -ﬁ L]
Commission for the Select4Cities project. Select4Cities has received funding from the European Research ‘!nl - 1 RAMMIN Horizon 2020
. ., . . . ‘? e el PSRN European Union Funding
Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant for Cities L
agreement n° 688196)

for Research & Innovation

TRAFAIR is a CEF project. All slides reporting logo of TRAFAIR project are representing tools and research II ‘ ) DN (N EA CEF-TELECOM Project
founded by the EC on CEF programme http://trafair.eu/ . | J PSCEN  funded by European Union
Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020 are TRAFAIR

representing tools and research founded by European Commission for the REPLICATE project. REPLICATE has _g@s_
received funding from the European Research Council (ERC) under the European Union's Horizon 2020

research and innovation Programme (grant agreement n° 691735).

= IERRL I |orizon 2020
European Union Funding
ol for Research & Innovation
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 project. RESOLUTE has ;.
received funding from the European Research Council (ERC) under the European Union's Horizon 2020 >\ﬂ | B

[ TQSOIUE@ ****: European Union Funding

research and innovation Programme (grant agreement n° 653460). T foropean e unelng

Thanks to the MIUR for co-founding and to the University of Florence and companies involved. All slides %/

reporting logo of Sii-Mobility are representing tools and research founded by MIUR for the Sii-Mobility SCN

MIUR project. I

KmA4City is an open technology and research line of DISIT Lab exploited by a number of projects. Some of the f/ Sii-Mobhility . ‘J o 4] o
innovative solutions and research issues developed into projects are also compliant and contributing to the Sallh = '
Km4City approach and thus are released as open sources and are interoperable, scalable, modular, standard
compliant, etc.
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