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* Process Overview

e Some Examples

* Aims of Solutions Development

* Your questions?

* Overview on Dashboard Production
 Dashboards by Selecting Data vs Widgets

* Dashboards with Business Logic/Intelligence
* Overview of Data Ingestion

* Just to start ! - See many other features

Snap4City (C), December 2021
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Analyze

Alerting, Early Warning
Support Decision makers
Plans

Prescriptions SHdrCity

Inform Engine

Suggest

Engage e 0
Research Linked 3

L Data: Public and Private, Static and Real Time ]
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Data Driven Decision support

* Decision Support system

Assessment / Strategies

Data Rendering, visual analytics

Data Processing

Data Ingestion

Snap4City (C), December
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* Serve as a City Dashboard, App User Interface, etc WV g B e s e
— Real time and historical data, any device, sensors and actuators e for Cities
— Sensors, KPI, maps, data trends, real time data, charts, etc. s - esolute
SRR REPLICATE

— Multi domain, smart city + industry 4.0 scenarious
* Data Analytics: Machine Learning, statistics, reasoning, optimization

* Data Driven Real Time communication & processing
— |OT Applications, |IOT edge, multiple operating systems, embedded systems, MicroServices

— in/out data driven from/to the field into: applications, notifications, etc

» Referral / historical data, Open/private Data:
— shadow, access (API, storage, any protocol), production of OD, export
* Serve as Living Lab: open innovation, co-working; collaborative work; sharing: data

processes, dashboard, experiences, solutions,
From small to large scale cases



N

+SLORE,

Sk 5’\"0, UNIVERSITA DINF ¥ mgyup
AL \Z | DEGLI STUDI .
(SIS D RGO O NG NBERND Y STEMS ¢ ¢
Vol \"@' FIRENZE | o8t uazione | TEGHNOLOGIES LAB CITy g..«*!f*m-
e 0
pen

— any Standard, fully modular and interoperable

— Open Source based 100%

— Heterogeneous: any device, any format, private and public, custom and..
Multi tenant:

— to cope with multiple organization with a single installation

* Scalable, Robust, Distributed and Decoupled, modular,
Service Oriented, open to external services and data sets, big data

e Security by Design: PENTest, HTTPS, TLS, ... compliant with EC

e User Centric Design: respect privacy by Design (and GDPR),
personalized, personal data management, ...
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/ Business Control \ Dashboard Dashboard
Dashboard Dashboard control ceee control
Billing Al, Data Al, Data Al, Data
system Analytics Analytics Analytics

Accounting Data Data SiSaees Data
\ system interface j interface interface
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Simplifying the development and integration of verticals
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Integrated Plattorm

S
Dashboard Third party Visual Decision
control Applications Analytics Sup. Syst.

Auditing and\
Reporting
Smart City

development
Smart City

management

Smart City API
federation

Authenticat.
Authoriz..
Accounting
and Billing

Flexible Data

\ interface

Any data format Third party
and channel gateways
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apd Tools for rapid implementation of sustainable
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KPI, POI, MyKPI, ...
API, External Services
Web Scraping

Node-RED

Data Analytics,
Artificial Intelligence

|OT Brokery u R ="

LD, LOD

Dashbods and Apps
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Ingestion, aggregation = exploitation Ccs"“

* Snap4City efficient s ul
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Data Type Coverage

POI, IOT, shapes,..

maps, orthomaps, GTFS, GIS
WFS/WMS, GeoTiff, ..

calibrated heatmaps, ..
traffic flow, typical trends, ..
trajectories, events, ..
3D, BIM, Workflow, ..
Dynamic icons/pins, ..
OD Matrices, scenarios, ..
prediction models, ....
decision support, ....
Synoptics, animations, ..
social media, Routing, ..
Satellite data, ..

KPI, personal KPI,..
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Standards and Interoperability (2021) ""*s"“"

Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call, SMTP, TCP,
UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX Il, SOAP, WSDL, Twitter,
FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE, SOLR, SPARQL, EMAIL, FTP, FTPS,
WebSocket, WebSocket Secure, ModBUS, OPC/OPC-UA, GML, RS485, RS232, WFS, WMS,
ODBC, IDBC, Elastic Search, Phoenix, XML, JSON, CSV, GeoTIFF, OWL, WKT, KML, SHP, db,
GeolJSON, Enfuser FMI, Android, Raspberry Pi, Local File System, ESP32, Libelium,
IBIMET/IBE, OBD2, SVG, XLS, XLSX, TXT, HTML, CSS, KNX, Enocean, Zigbee, DALI, ISEMC,

Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Copernicus, Protocol Buffer, IFC, XPDL,
etc.

https://www.snap4city.orq/65

&Foundation @ Fl E@ls E

Node-RED digital ecasystem bee Smart Citg

sigfox h 4 : . EURODPEAN DPEN
" partner network ckan @GJL @esrl Italia By  SCIENCE CLOUD

A%,
5#/%% DEGLI ¢ DIPAR’ oD
=MV | FIRENZE | At

NNNNNNNNNNN
EEEEEEEEEEE


https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65

SR, | UNIVERSITA
y@‘;ﬁ"g DEGLI STUDI DQ,!,MNENTED.O
2\PHl) | FIRENZE | S8R0
LIRS

Expert System semantic queries

* via:

* Smart City API
for
Apps and third
party

* MicroServices
data driven
develop via
visual language
Node-RED

Snap4City (C), December 2021
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https://www.snap4city.org/19

Ingestion, aggreg. = exploit

* loT App Visual
Programming, no
coding

* Data transformation
* Integration

Data ingestion
Business logic

* MicroServices data
driven develop via
visual language
Node-RED

Snap4City (C), December 2021
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Snap4City
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What
Happened?

Descriptive
Analytics

¢“SNAPciry

Sentient and
active processes

DINFO |DISIT .
INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB
What don’t
| know?
What Cognitive/Self
should we Learning Analytics
do about it?
S
Prescriptive (o
What will Analytics
happen?
,-\'
. Predictive
Why did it Analytics
happen?

Diagnostic
Analytics i ‘

Big Data Analytics

Semantic Computing

Machine Learning

Explainable Artificial Intelligence
Deep Learning

Geo Spatial Reasoning

Text Analysis, Sentiment Analysis
What If Analysis

Simulations

Visual Analytics

Engagement Analysis

Snap4City (C), December 2021
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Big Data Analytics + Artificial Intelligence c*SNAPlcrry

* Decision support Al & XAl:
* Early warning, City Indexes, etc. * RF XGBoost, BRNN, RNN, SVR,
 What-IF analysis (simulation + Al + DNN, LSTM, CNN-LSTM,
data) Autoencoders, ...
. Presc::Ct'O“Z : - e Clustering: K-means, K-
mgéglas,non ong terms predictive Medoid, ...
> traff,(t: parkmgl' ﬂ%"s‘?.'ﬁ.ﬂovﬁuoz e XAl: Shap, variations,
3D Izrj\:\rl]perr;?i?cctelor? PoIIutan%c’(NOX comPUtatlonal processes.
NO2, ...) * Heatmaps, ..
* Suggestions and recommendations e trajectories,
* Modeling, simulation, routing e OD matrices,
* Traffic Flow reconstruction . Typical Time Trends, etc.
e Constrained Routing
Q https://www.snap4city.org/download/video/course2020/da/S
nap4City-4th-slot-Data-Analytic-v4-6.pdf



https://www.snap4city.org/download/video/course2020/da/Snap4City-4th-slot-Data-Analytic-v4-6.pdf

Data Analytics on Snap4City platform c“SNAP/cry

Swagger

Ontoiogy Schema LOG.disit.org
~—_ Knowledge Base, — —~ —
SN— KmaCity  __—1 ~—
Li [: 2 Big Data
s || Swr
) 3% o ) = Facility
— ﬂﬁ EJ 'll>> L

City (C), December 2021
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|OT Applications

Smart City APl from Knowledge Base and other tools
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Solutions: reliable, secure and fast to realize SNl

%-.-m,

«'P“ﬁmg

B.M

. ' IOT and data World
* Via Snap4City tools i, =
. Dashboard Wizard ~ &i&s
e Dashboard Builder °

* Data/Visual Analytic

Dashboards and Apps

IOT Applications

* Smart Solutions results to be
* Real time data drive
e Secure end-to-end
GDPR compliant
Reliable, interoperable
Auditable, marketable

NOX
pg/m3

B o0
B 112
i M 26-35
B 36-60
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B 106125 §
B 126150
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2021/10: Snap4City Numbers

e > 120 Protocols

* Mobility, energy, people flow, environment,

Industry 4.0, tracking, smartbed, smart

ambulance, Tourism, smart light, culture,

etc...
* 6 running installations
* 13 projects, 12 pilots on 9 Countries

* On the largest deploy
e 17 Organizations / tenant
> 4800 users on https://www.Snap4City.org
> 1300 Dashboards
> 15 mobile Apps
> 2 Million of structured data per day
> 550 loT Applications/node-RED /Docker
> 680 web pages with training
> 140 videos, training videos

Main Organizations/areas

UNIVERSITA
DEGLI STUDI

FIRENZE

SK ’\o
‘7///“ e

5 X:
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ELL O MAZO E TE

Antwerp area (Be)
Capelon (Sweden: Vasteras; Eeklist%na, Karlstad)
DISIT demo (multiple) .
Dubrovnik, Croatia

Firenze area (l)

Garda Lake area (l)

Helsinki area (Fin)

Livorno area (l) 2
Lonato del Garda (l) 3
Modena (1) s SR
Mostar, Bosnia-Herzegovina ,.‘Z | o b })
Pisa area (I N !
Pont du Gard, Occitanie (Fr)

Roma ()

Santiago de Compostela (S)
Sardegna Region (I)

SmartBed (multiple) ~—
Toscana Region (l), SM p
Valencia (S) /
Venezia area (l) ;2

WestGreece area (Gr)

Last minute:
- Installation in Israel
- Coverage of all Greece is coming


https://www.snap4city.org/
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Smart City ContrO, Room COMUNE DI r"*SNy
: \ FIRENZE
Florence Metropolitan City

e Multiple Domain Data Nelet, SIS RS0

* Thousands of Open/Private data, POI, |OT, etc. Em—

* mobility and transport: accidents, public transport,
parking, traffic flow, Traffic Reconstructlon KPI, . —

* AND: environment, civil protection, gov KPI, cov|d 19, [ e
social & social med|a people flow, tourism, energy, - (S e (i e i
culture,

* Multiple dash/tool Levels & Decision Makers

e Real Time monitoring, Alerting, quality assess.

* Predictions, KPI, DSS, what- |fanaly5|s*
* Historical and Real Time data
* Billions of Data
* Services Exploited on:
* Multiple Levels, Mobile Apps, API :

Since 2017

Snap4City (C) December 2021
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Firenze - 6 linee

2000 5. Nov. 04:00 08:00 1200 1600

20:00 5. Nov 0400 08:00 1200 16:00

to del ritardo medio sulle corse attive nei 5 minuti - linea 23 (in Sec) (<}

FLvyl
WIAAT

mento del ritardo medio sulle corse attive nei 5 minuti- linea 17 (in Sec) ° i

Valutazione Trasporto Pubblico

2000 5. Nov 0400 08:00

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

Node-RED

v input
My Snap4City.org
inject
Dashboards
- tch
My Dashboards in All Org. o
Dashboards of My Organization status
My Dashboards in My Organization link
Notificator matt
Data Inspector
http
My Data, KPI, POI
websocket
10T Applications
tcp
10T Directory and Devices ¥
Knowledge and Maps ¥ 12
Micro Appli ns BT
External Services ¥ amap
Data Set Manager: Data Gate amqp2
Resource Manager: Process Loader +
stomp
Development Tools ~
v output

Management ¥

Tue 5 Nov 17:49:00

1200 16:00

timestamp U

7

Value of my Tempo_medio_linea6

Y7/

Value of my Tempo_medio_linea13

(L

Value of my Tempo_medio_lineat7

7/

Value of my Tempo_medio_linea23

& Value of my Tempo_medio_linea31

Value of my Tempo_medio_linea3s

"

BusLinesWaitTimeToDash

Flow 1

—_— Save on Tempo_medioatiesa_linea6
_ Save on Tempo_medioatiesa_lineal3
\
_ Save on Tempo_medioattesa_lineal7
_ Save on Tempo_medioattesa_linea23

_ Save on Tempo_medioattesa_linea31

— Save on Tempo_medioattesa_linea3s

SNAP/crry

——

msg.payload




A
A

Weather_sensor

AlrTemperatureAverage2HourF
lorence

PM25 Heatmap

GRAL Heatmap

A

Accident Heatmap

prova hres fipili 2k

prova hres fipili 4k

prova hres fipili 8k

Traffic Flow Manager on multiple cities

Sun 2 May 231631

- Yo 9D
| ¥ - A

GRALheatmap
Heatmap Controls:

Max Opacity: ¢ ()

2021-05-02 23:00:00

Palazzo

loniatowsky
Buadagni

Heavy traffic
oaG e 4 . - 2 24 b ‘—v«y heavy l
11-25 4 O b i =" § E ; " k> : Sensor posiion ¢
26-35 1 ' 7 v : »
36-60
61-75 FirenzeFIPILITrafficRealtime
76-90 Traffic Heatmap Controls:
91-105 Max Opacity: (¢ ool
106-1 |Tm| 2021-05-02 22:51:00
126-150 ———
\ B B e
METROS8S - averageS (<]

5797

I I I I I I I I I [
10:00 11:00 1200 13:.00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzEyNg==

UNIVERSITA NFO | D ™ + S gges
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NGEGNERIA AND INTERNET _ ‘ - A g
FIRENZE | NeEREs oone | ARNESEL 1 ') VIeWws CITY 5 ,: 50 @

3D Multi Data Map - Digital Twin Global - Firenze

demonstrator Wed 3 Nov 19:05:27

15/05/2021 16:00

@
1
@
@
i)
)
A
A
@

O

= CYSNAPAcrry o
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UNIVERSITA D N o D s T

DEGLI STUDI DIPAR'FIMENTEDI DISTR!BUTE!SYSTEMS
NGEGNERIA AND INTERNET

F l BE N Z E bELLINFORMAZlONE _ TECHNOLOGI{ES LAB

3D Multi Data Map - Digital Twin Global - Firenze

demonstrator Thu 16 Sep 17:56:49

3D Map

L 15/05/2021 13:45 : GRALheatmap
Heatmap Controls: 24H

Maps ~ 2 J Max Opacity: ¢ e ) > 025

<Prev 2021-09-16 17:00:00 Next > ]

@
1
i)
o
i
=3
A
®
R

5

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls:

Max Opacity: ¢ eosessssss——@) > 1

| < Prev 2021-09-16 17:41:00
_ OpenSireetMap contributors

METRO9 - vehicl... (5m) METRO? - vehicleFlow (<]

360

19:00 20:00 pikels] 2200 23:00 16.Sep 0100 02:00




Twitter Vigilance
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Jul 3. Aug 1 ago01 agoO1 ago 01 ago01 ago01 ago01 ago02 \ ~ % P % s T::PSAWMA
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o
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180 I 2015 2015 2015 2015 2015 2015 2015
1350 Training: 01-08-2015/02-10-2015 63 DD
160 - Test period: 03-10-2015/25-10-2015 22 DD
q 300 Figure 5: Comparison among the selected predictive models discussed and presented in
140 | i P Tables 2 and 3 with respect to the real number of visitors. Both training and validation
periods are reported.
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. &L
Tuscany Region S ey

Km]a[cITY |
 Dashboards & Services: )
* Mobility: public transport operators schedule
and paths, traffic Fi-Pi-Li main road, parking -
status and predictions, traffic sensors, Origin = i b AR
Destination matrix, routing, multimodal N |

¥
Of[zmo-02 10321e |

> > > > >

routing, etc. Heatmap Pisa - traar = —
* Social: Hospitals and triage, etc. i/m BTN e Ty, et )
* Environment: sensors, heatmaps, | SR T S '
* alerting, 7)) o
* Pollution Forecast: NOX, NO2 0 _'”
* Weather Forecast, G \ Lo
* Culture and Tourisms
* Etc. e 1B
73 Prvto saccoro e — ®
* Mobile App and — n|-E 2
MicroApplications: emmm
* Tuscany in a Snap (all stores) e
* Tuscany where what... km4city (all stores) ﬁm EQ
* Numbers: 1.5 M complex events per day

Snap4City (C), December 2021



Environment and Quality of Life

Air Quality Predictions

* Multiple Domain Data

* Traffic Flow data, Pollutant: NOX, CO2,
PM10, PM2.5, O3, ....

e 3D City structure, weather, ...

* Multiple Decision Makers

e Pollutant Predictions: NOX, NO2, ..

 City officers, energy industries

e Dashboards, What-IF analysis

* Traffic Flow Reconstruction
 Historical and Real Time data =

« Billions of Data 2 A
* Services Exploited on:

* Dashboards, Mobile App
* Since 2020 ant e

=0+
/

186
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OO "9/0"
NOX
ug/m3
B o0
B 12

Il 2635

36-60
61-75

W I 76-90
B 91-105
B 106125
B 126150

Bt

Pollutant

Averaging period

Objective and legal nature
concentration

2ns Comments

99" percentile
PM, One day 25 pg/m? (%)
ES _ (3 days/year)
The targe “nal | come a
3 2
PM, . Calendar year Targetvalue, 25 pg/m Al lue Wz (a WAy 2015 10 pg/m l
ttobe e\ \eZm on i 99" percentile
PM,, One day 1imit § 1e, 50 pg Y e 50 pgfm? (*) P
han 35 ooy per year. (3 dayshyear)
PM,, Calenc\\ /. “cvalll 40 pg/m (%) 20 pg/m?
Maximur A\ N Not to be exceeded on more
O, S-hourln : Target value, 120 pg/m? than 25 days per year, averaged | 100 pg/m?
- over three years
Not to be exceeded more than
NO One h imi /m? (* P {*
! ne hour Limitvalue, 200 pg/m* () o calendar year 200 pg/m® (%)
NO, Calendar year Limit value, 40 pg/m? 40 pg/m?

41



Mobility and Transport ""*SNAv
Traffic Flow Analysis X

Multiple Domain Data :
* Traffic Flow sensors, city structure, > : 1
weather Traffic Flow Monitorin - Firenze - Cloned2 L |
» Decision Makers Multiple Locations [-— ~ =— [ T
* Real time Monitoring, predictions : = S
» Traffic Flow Predictions, . e
e Traffic Reconstructions, routing o i

Dashboards, What-IF analysis
Mobile App, people flows

Historical and Real Time data_ _

Services Exploited on:
e Dashboards, Mobile App

Since 2017, 2019

Snap4City (C), December 2021
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Traffic Flow Reconstruction for the cities

Mon 14 Oct 00:25:15
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==

Traffic Flow Monitoring - Firenze - Cloned?2?

Wed 11 Nov 15:01:32
# IN FLOW Firenze IN Traffic Flow (number of vehicles) Inc Daily Inp... Daily Inputs (monthly) (last value is incremental, real time)
212892 258 4392
15 966.9 193 B29.4
10 644.6 129 719.6
. Current . Current
10549 #ofvehicles e Previous 97137 #ofvehicles _ - ST
o 0
0400 08:00 12:00 16:00 20:00 19. Oct 26. Oct 2. Nov 9. Nov
# OUT FLOW Firenze OUT Traffic Flow (number of vehicles) Inc Daily Out... Daily Qutputs (monthly) (last value is incremental real time)
18828 2727912
14121 204 5934
9414 136 3956
. Current o Current
13720 #ofvehicles .. Previous 97457 #ofvehicles .- Previous
0 o
04:00 08:00 1200 1500 20:00 19. Oct 26. Oct 2 Nov 9. Nov
ZTLin ZTL in Traffic Flow daily trend, entering in ZTL QoS as perc. of measures taken QoS as perc. of measures in ZTL
40152 100 956
30m.4 75 7 -
F— cp  Aualita bassa flusso totale < 70 T qualita bassa flusso ZTL < 70 11/11/2020
. weE Current Current : Current
2468 #ofvehicles - Previous 25 Previous 239 Previous 15:01:33
0 o 0
ww.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY1MQ
total of the day, yearly
2963k
222225
148150 Current
T4 075 Previous
Dec 19 Jan'20 Feb 20 Jun 20 Jul 20 Aug 20 Sep 20 Oct 20 MNow 20
w total overithe day Yearly
297 1772
2728829
148 5886 Current
742043 Previous
Drec 19 Jam 20 Feb 20 Jun 20 Jul'20 Aug ‘20 Sep 20 Ot 20 Now 20
CcoV y compare
88912
66684 o
1phase
22228 Previous
Dec 19 Jan 20 Felb 20 Jun "20 Jul 20 Aug ‘20 Sep 20 Oct'20 Maw "20



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY1MQ==

UNIVERSITA

DINFO |DISI? Y

DEGLI STUDI PARTIMENTO DI DISTRIBUTED SYSTEMS Al -
FIRENZE INGEGNERIA AND INTERNET A
DELLINFORMAZIONE | TECHNOLOGIES LAB

Accidents and elements blocking
Points and Shapes taken into
account for:

— Routing

— Traffic Flow reconstruction

— Evacuation paths

— Rescue team paths

Assessment on the basis of
changes:
— Mobility demand assessment
— Mobility Offer assessment

W
® Select scenario
Select studio

sero M=y Padiglione
ypenedeS Spadolini 2 | INCID1 (My Own) Y|
" Fortezza
da Basso ~ - L
1 b 3
N 1 = 7
Z orta allews: s a k % <
) e BaslioNe & oF
%/L!l ‘:n.L vaniglia A2 - = AL 2
7 o
0, & |
N |
?»» -, f Viale Fratelli Rosselli, San lacopino, Quartiere 1, Fire
% % = K |
Q"’» % > Voo @7 5
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3 fong & E
= J i+
|
S8 s
. Yersy
T 29km, 4min30s
+ 4 Continue onto Viale Fratelli Rosselli 25m
4| &
X B P Tumn right onto Via Jacopo da Diacceto 500 m
&
£ Fiie > 4 Keep right onto Piazza della Stazione 150 m
- N
?—3 x N‘Q ¥ Turn right onto Via della Scala 600 m
%

X 4 Keep right onto Piazzale di Porta al Prato 400 m r

Public visibility
HINUIU | (VY UWIT)
AR LS -

! ) 313
ATt =] A

ASLEE L uewy
N i
A\

23/A, Viale Fratelli Rosselli, San lacopino, Qua
|

\ Viale Fratelli Rosselli, San lacopino, Quartiere

rb Turn right onto Viale Fratelli Rosselli15 m
| 4 Tum left onto Viale Fratelli Rosselli 40 m
\\ B Arrive at destination om
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjE5MA==
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PG | e | S ¢YSNAPLcrry i
DELL’ INFORMAZIONE TECHNOLOGIES LAB CI Ty M

. = / | ] = - r_) J J J ‘ = ‘

[he App Is a Bidirec

-

Derived information

* Trajectories

* Hot Places by click and by move
e Origin destination matrices

* Most interested topics

* Most interested POI

* GPS Positions
e Selections on menus —
* Views of POI |
e Access to Dashboards

° . H ° : . . 4
sRearrjhed information i * Delegation and relationships
° bt _
puting e * Accesses to Dashboards
* Ranks, votes Tr : -
c ’ é;(/  Cumulated Scores from Actions
[} 3 . .
I omments + * Requested information
° = .
mages. : . o * Routing performed
* Subscriptions to notifications .
+Hotteatsa
. ) 10.962u5 Produced information
Produced information . J ST
* Viewed ? “ 15.941,5 u g8 :
_ * Engagements
e Accepted ? an el g_g .
: — o iy | * Notifications
° Performed ? Show 10 -+ entries A
° Values DataTime ¥ Latitude Longitude
A ¢° =Qa
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UNIVERSITA
DEGLI STUDI DINFO (DISIT l

ser Behavior Analyser tor Collect

[ Active Users

Reconmentatioes
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© Assistant

Closer Latest Expiring

UNIVERSITA
DEGLI STUDI

FIRENZE

HELP US m
Can You Contribute With A Review Of "RASPINI RARI
NANTES FLORENTIA" ?

Type: Pool
Expiry: 2017-02-20 11:55:00

[ [

| ALERT

You Parked In A Residential Zone
T Expiry: 2017-02:20 12:19:59
-

=]

[13ch & N RAEL

& Assistant %3

Closer | Latest Expiring

EVENT today m

[FF) “Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTQ STEFANO AL PONTE (Until 2017-04-02)
Type: Exibition
Distance: ® 3336 m
Expiry: 2017-02-21 11:32:52

Help us to provide a better service m

Personalize Your Point-Of-Interest
Expiry: 2017-02-20 19:35:39

Can confirm that you LIVE around VIA TRIPOLI?

[ ]

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

© Assistant 4 Results

K-Market Jétkéasaari
- Ticket sale

®@1521m Q47 m

Closer Latest

Help for a better sel

Early

Lastentalo
?
Haye Yod Been Here? ->» Pre-primary education

Expiry: 2017-02-23 16:00:00 | ®1520m @ 71 m

' = (] <
1. * Have you been at Giardino di piazzale i
Donatello?
Yes | No

2. How Much Did You Like?

1 |:2

“ Cancel

3 4 5

User
context

¢“SNAP/crry

(P T

o

e
B Témg

oY = - r
i=eeifiel
- — ! -4
J
Rule name Type #sent #viewed #uie
e #sen
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0%
daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.079
- commuter 5 (0.29%) 0 (0%) 0 (0%
- student 14 (0.81%) 0 (0%) 0 (0%
- tourist 1462 (85%) 25 (35.71%) | 25 (1

0 Engagement Sent (4 hours)

4 min) @ Engagemen... |4 min

24652

12489

326 e D) T8
6163 Attuale

Engagement Sent

4 min| @0 Engagemen... [4 min

1100

@) Engzagment Created (from Stats) ...
706

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

Provide a comment, a score, etc.
Stimulate / recommend
Events in the city, services you may be
interested, etc..
Provide Bonus, rewards if needed
you get a bonus since you parked here
We suggest: leave the car out of the city,
this bonus can be used to buy a bus ticket

City
context

53 Precedente 44 6
1765 Attuale
2100 Engagement Created
0 Engagement Viewed (4 hours) 4 min) @ Engagemen... [4 min
18
135
9 Precedente 1 7
45 Attuale
1100 Engagement Viewed
Jgement Sent (daily) (13 min)
Precedente
Attuale
Oct 08:00 16:00 24 Oct
Feme}li Viewed (daily) (25 min)
Precedente
Attuale
F 0600 12:00 18:00 4.0

. c r——]
El8 =t =] = D= R ==y =3 el

Alert (in english) if the user parked in a res

Alert (in spanish) if the user parked in a rej

Alert (in italian) if the user parked in a resig

Ask (in german) a contribution for a nearby
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Carnet multicorsa Cap e

SII MOb I"‘yl voucher per:

==

Scarica

Dal 15 aprile al 1
trasporto pubblicg
Scarica I'app “To{
guadagna punti vi
autobus e vinci tar
Per maggiori infor]
il sito info.sii-mobil

Sii smart.
Sil- Mobility!

Scaricq, viaggia, V|nC|!

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica I'app “Toscana dove, cosa”,
guadagna puntfi viaggiando in
autobus e vinci tanfi fantasfici premi!
Per maggiori informazioni visita

il sito info.sii-mobility@or

@ v | DINFO | DISIT
DISIT |

FIRENZE 5‘5&“‘"‘;‘0’%‘“1»5 TGRS e

J

Campaing on Sus
Mobility

In palio per te

Carnet multicorsa Cpt e
voucher per:

FARMACIE
COMUNALI

PISA

C/ Prendiamo cura del tuo benessere

Snap4cCity (C), Decem

Sii smart.
Sli-Mobility!

Scaricq, viaggia, vincil

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica |"app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.
Per maggiori informazioni visita il
sito info.sii-mobility.org
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People Monitoring on Pub Services © ’*’s"“v
DIGIPOLIS Antwerp JLIELIE —

* Multiple Domain Data = e
e PAX Counters: museum, pub services, COVID-19 =

 Multiple Levels & Decision Makers
* Business Intelligence Dashboards

* People flow, OD flows
e Detection of critical conditions g

e Historical and Real Time data s
e 20 fixed PaxCounters
e 2 Mobile PaxCounters

* Services Exploited on:
* Dashboards, Mobile Apps, APl/data
* Fully Controlled Devices by Digipolis

e Since 2019

Finish | 530 |Ea

Activate

eeeeeeeee
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Cultural Activity
Entertainment
Tourism Service
Education & Research
Government Office
Accommodation
Air Quality Sensor
Weather sensor
PMI0 Heatmap
PM25 Heatmap
Air Temperature Heatmap
Humidity Heatmap
NO Heatmap
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AIR QUALITY MONITORING STATION 42R804 - ANTWERPEN
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VALUE NAME: ANTWERP_AIR_QUALITY_BETR804
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Snap4City User Engagement Antwerp

Dashboard monitoring the

Data is based on activities performed on Antwerp in a Snap mobile App

Sat 21 Sep 19:28:0:

Mobile App:

e Collecting the clicks

* Describing the
community of users in
terms of the profile
aspects

* Measuring the time
spend, and topics of

interest of the users, etc.
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Helsinki, Finland

e Dashboards & Services:

* Environment & Weather, PM10,
PM2.5,NO, SO2, CO, noise, etc.

Sensors values, Heatmap & Alerts on critical

FMI Enfuser prediction: PM10, PM2.5, ..

GRAL predictions PM10, validations

Private sensors in Jatkdsaari area
(personal dashboards)

* Mobility: Traffic Sensors, Operators,
routing, multimodal routing, whatif

* Social: Twitter Vigilance, early warning

* Life in Helsinki: OD matrix people flow, P —

Twitter Vigilance SA, hot places, etc.

 Tourism and Culture T

* Mobile App and MicroApplications:

* Helsinki in a Snap (all stores) |

https://www.snap4city.org/dashboardSmartCity/view/index.php

i, NThe Life of Helsinki

Snap4City (C), December 2021
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The Life of Helsinki (H5b)

Please note that the data results are not always based on real data. Sun 29 Sep 00:39:53

/ Origin Dest. Matrix

A Typical Trajectories

< Meilahden
Otaniemi - kolmiosairaala

Kuusisaari

A | PublicTransport

A A Qualiy ~8 ¢ e 2
A | AirQuality Jatkasaari 0 ) )
A | Weather i

A | Forum Discussion

| R
Surve | "

. Keiymesaetl 4 ‘“ ‘
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Lauttasaari
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The Life of Helsinki (H5b)

Please note that the data results are not always based on real data.

Origin Dest. Matrix

Typical Trajectories

/A ! on Helsinki
A | LineofTransport
A | PublicTransport
A | Air Quality Jatkasaari
["A T Weather
A | Forum Discussion

¢YSNAPlcy 2t

Helsinki

nvironment
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Hietalahy

PM 10
9.443pg/m3

Sun 29 Sep 00:42:50

PM 2.5
‘ 5.855ug/m3

NO2
34.128ygm*

Helsinki AQI

‘ 1.895

LAeq (Noise)

55.831a8a

‘ European AQI

1

AQI Enfuser Pred.
1

PM 10 Enfuser Pred.
‘ 6.3pxg/m3

PM 2.5 Enfuser Pred.

37, pg/m?

‘ PM 10 GRAL Pred.

1 .055ug/m3
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C‘SNAmcm

Smart City / Smart Parking + Environment
Reverberi, Lonato del Garda E¥-:<';citelum

Enetec
o ‘ GROUPE @DF

Lonato del Garda
Your SmartCity made true

* Multiple Domain Data
* Smart Parking, Environment, Wi-Fi

* Multiple Decision Makers
 City Officer, operators
e Data monitoring, alerting
 analytics

* Historical and Real Time data
 Dashboards

* Services Exploited on:
e Dashboards, API

* Since 2019

pressure (53 humidity% (53  temperature (i)

9762 827 1(.1.7 B | View main

e

Snap4City (C), December 2021 Maie oty et s i e - Ssnavlery BB 73
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Smart Light Control of CAPclLON

* Energy Domain
* Smart Light, MQTT, ....
* |oT Orion Broker FIWARE

* Dashboards
* Map coverage on Sweden
* Monitoring and real time control
* Energy control, analytics
e Direct control N e

* Historical and Real Time data | o A

. : -
* Services Exploited on:
* Multiple Levels, API — i
° Dashboards A1 : illuminanceLevel - 7 days

* Since 2020

Snap4City (C), December 2021



Karlstad Street Lights CAPECLON CSNADfcry

Karlstad - Capelon CAPELON

Sun 28 Nov 20:02:16

,@\ Cabinet e L} B : 5 A' ! 2 Krop £t Illuminance Level Time Trends (<]

Smart Light

Alvmotét

Norrstran

Sandbacken & 2t ARG Nstadsrnotet

i
o —————
Ve
=

Eriksberg

uthergsmotet

ADDING SMART WASTE TO

o g o IR : 2 _ MAP
: SIS smbergel O
Bergvik e 2 [l . ] : ‘ .

74
Bellevue//”
Zakrisdal ¢~ o

CAPELON:0orionCAPELON-UNIFI:5C0272FFFE9F4CDEG - illuminanceLevel

| [ [ [
8. Nov 9 Nov 10. TLNov
Nov

?iddasboard=MzI5NQ==
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0“;
loT Health Scenarios SNAP‘crry

» 1) Smart Ambulance: P 3) Smart Bed: |
Collecting and managing local data from tools and Collecting and managing data from smart
sensors inside the ambulance, 10T Devices, bed sensors, monitoring parameters in real-

Tablets, Drones etc. : | time

Yo

P 2) Personal Health devices:
e.g.. glucometers, etc.




15MinCitylndex

What would support my neighborhood to

become a 15-Minute City?

Using the Open Data:

We developed a data analytic tool based on = .
municipal and national open data to assess :

Come

{ /
15Min Index

services adequacy for people living in each 15 ,4ex

minutes areas of the city.

Good public
transport services:
bus, new tram
line, train stations,
cycle paths.

Careggi/Rifredi is a relevant district in
Florence because of hosting the main
Florence/Tuscany hospitals Careggi and
Meyer, but also university headquarters

and many other workplaces.

Critical

Insufficient

Satisfactory

Fairly good
B Good

o’ )
CSNAPAcTy &t

visas nan e

20t
San Pi¢

|
Lastga a Signa

a”

ES

e N
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FIRENZE

The tool supports the becoming of a 15-

-
A D

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

E;’EJ?'BUTED SYSTEMS
TECHNOLOGIES LAB

‘ Fiesole
J
/
~ N
\;\\; -
) Firenze —
~))
Scandicci /\ / /
Fast
Weight Mobiliity
Average 7 .-
Slow » 5 S W
\ - h
Mobility / 5 e
4 3 3
/ & 3
Food 3 A
Services 1 I i g
| ’ 4 5
“ : 3
Economy \ 3 . / 5" Housing
“\_" 3’33 . Culture
Environment > - A and
Cults
Security
1SMIn Indexes + Max Value Suff value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MijkzOA==
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> > > > > rrrrrrrrr .

Province: PRATO
City: PRATO
Address: VIA DEL LEONE N
120/C d
lat,lon: 43.82388,11.09344 Index
Critical

15Min Index

Insufficient
Satisfactory
Fairly good
Good

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

15MinCitylndex Dashboard

This Dashboard contains data estimated by the Snap4City 15Min index on the basis of Open Data accessible Tue 18 May 17:58:21

15Minindex_Averageindex
Heatmap Controls:

Max Opacity: ¢ e
< Prev 2020-09-07 08:00:00

PRATO : VIA DEL LEONE N.120/C

Sport Fast
POl Mobility
Weight Government
Average p 8 & Services

Slow X
Mobility 5 4 Health
" *
15Minindex_Averagelndex \s

Food \ Average
Services ¢ * o

(5

HEATMAP DETAILS

Description Value | = |
C— - = ettin « Al
Sl me 4 Economy \ ’5 Housing
~ Culture
Environment >— and
Cults
Entertain.

Social Education

Security

15Min Indexes ¢ Max Value Suff. value

Fast Mobility
Government Services
Health

Average

Housing

Culture and Cults
Education

Security

Entertain. Social
Environment
Economy

Food Services

Slow Mobility
Weight Average
Sport

15Min Indexes @ Suff. value

*  https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
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15Minindex_CitylndexMP1 o ebn il L

Heatmap Controls:
Max Opacity: ¢ o)
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\ < Prev \ 2021-05-05 20:00:20 Sport MotaRy

Slow Government
Mobility P i Services

Environment Index

: i 4 : Food \
15Min Economy Index = ‘ : g ; a0 / Health

15Min Housing Index

Economy ' s ‘ Cityindex
\ [ 5
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Environment

15Min Education Index = "
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- Culture
Entertain.

15Min Slow Mob Index e, TR %, e and
B 3 ul

15Min Government Index e Saragozza - Descnpnon Value Security  Education
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15Min Safety Index

15Min Culture and Cults Index
15Min Entertainment Index
15Min Fast Mobility
15Min Sport Index

A
A
A
A
A
A
A
A
A
A
A
A
A
/

Citylndex MP1

BolognaAirHumidity ToMinindex Mopte 2189 Monte Dor
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Province: Bologna
City: Bologna
Address: Via Lombardia N.16

| 15Min Indexes Suff. val
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Alerting Generation (i Jay
This dashboad contains data derived from actual sensors and predictive values under validation Fri 29 Oct 152827

Multi Map
>z
4
4 7
A ‘ % ‘ Kind: Fire
ALERT_ 1610878640706 ¢ Severity: Critical
VALUE NAME: ALERT_1610878640706 ) / / / #People: 5

DETAILS DESCRIPTION RT DATA i / Impact 1: Noise
NO2 Heatmap ] Last update: 2021-01-17 11:17:23.248+01:00 b Impact 2: Mixt
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Snap4City

Home Howand Why To Use it = Tools Tutorials and Videos «

User: paolodisit, Org: DISIT
Role: AreaManager, Level: 3

Home | Tutorials and Videos come: how to start using Snap4City for beginners

Username: paclodisit

e Search
Tour Again . y Search
Dashboards (Public) 2] 6‘0 v 7 -Any- v
Dashboards of My Organization We suggeSt YOU: w _

Welcome: how to start using Snap4City for beginners

Congratulations! You have really contributed to Snap4City and successfully passed all first levels!

My Dashboards in My Organization
You have reached a level in which you can contribute with competence to the city improvemegt andg A

My Data Dashboard Dev Kibana higher levels on the city smartness ranking, and provising of smart services to all city users!
So that we could be interested in engaging and elevating your role in the Snap4City commui
Dashboard on Mobility, IOT Application Development, etc., according to ygur preferer@es.

e you interested in helping other users in conquering

e ] e — inator of thematic groups, for example on Mobile APP development,
(tra L)as oart lagets

Data, my Data, OpenData Please contact paonesi@gmail.com !

Knowledge and Maps ¥ f & _ B
m n D E n Share el y ... | Add toyour favorites Powered by “Hiay
www.kmd4city.org m Swal

i)

10T Applications *

IOT Directory and Devices

Resource Manager ¥ & V‘ — — = &

4 =lLI= _Snap4Ci s " mme>.  Organizations ' WG -
evelopment Tools  » Q‘?‘)“O Sl:'l,:?,..... s o | v @3 ] \L @ . i i
- SO ¢ & = Organization
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i o - Oy o 1 ¢ 1 F .
Decision Support Systems J‘:F;;:, |a%| gg :‘\l e “.I ﬁ @] S.RAQRT I DISIT
Deploy and Installation ~ b= == v1 amactCy &m& 3921 Now 2015 Lo

10T Devices |0T Applications DataAnalytics Dashboards LivingLab SmartCityAPI  Ontology WorkwithUs Articles SeliNox 2019

See you at Stand A118 + Operativo

Help and Contacts ¥ ] A
P ¢“SNAPciry on N——
Documentation and Articles ~ - glgmuu;:; B S aedohe U pd ates on
My Profile + T Snaphindustry  Snap4Home Tools
Please start a fully guided training cases:

Km4City portal .

« HOW TC: create a Dashboard in Snap4City MNews from Snap4City &
DISIT Lab portal o HOW TO: add a device to the Snap4City Platform slides, Where to Meet

o HOW TO: add data sources to the Snap4City Platform Snap4City experts

» HOW TO: define privacy rules for personal data, produced by the end-users own device

» HOW TO: Develop Smart Applications, Snap4City development Life Cycle roottooladminl

« HOW TO: HLT vs Ingestion, and HLT vs Widgets o )
« HOW TO: Develon an 10T Application for Data lnaestion HOWTC: FIWARE Orion
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¢“SNAP/ciry
Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

DISIT Lab, Https://www.disit.org with its Snap4City solution
Snap4City:

*  Web page: Hitps://www.snapdcity.org
e https://twitter.com/snapdeit
+  https:/fwww.facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it

Phone: +39-335-5668674

Linkedin: https://www linkedin.com/in/paclo-nesi-849ba51/
Twitter: https://twitter.com/paclonesi

FaceBook: https://www facebook.com/paolo.nesi2

8]

0

]

]

Access Level: Public.
Date: 05-04-2021

Version: 5.3

(P T

o

K
B‘«*ém‘

a\Y7/-YaYIT- |
J/r—,/f /,ijjj

¢“SNAP/crry

* 2021

* https://www.snap4city.
org/drupal/sites/default
[files/files/SnapA4City-
PlatformOverview.pdf
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FIWARE powered smart app /FF ImpactStories Snap4Cit
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TYPES OF DATA VISUALIZATION CHARTS

(3]

®

Line Chart : Area Chart Bar Chart : Histogram
Display trends over time A line chart with areas Display trends with Display the shape and : . =
below the lines filled multiple variables spread of continuous Show data with location as a variable
with colors dataset samples
; (5] i (6 (7 (8 (10
—
e e o @ © ,

[ : [} o® o P

¢ O
ScatterPlot Bubble Chart Pie Chart Gauge

Show correlation in
a dataset

Show and compare the
relationship between
the labelled circles

Show the contribution
of data point inside
a whole dataset

Visualize the distance
between intervals

Snap4City (C), December 2021
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Show magnitude of a phenomenon
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Two Main Lines for Dashboardm
 Kibana (DevDash, My Dashboard o

(Dev) Kibana ) Ready to use
You can customize e
Limited details o

* Dashboard Builder of Snap4City
You need to create / customize il

Full Control
Professional cetails

= = lampaca
§ ‘
Tegenda. No alarm s
i alla protezione chile
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UNIVERSITA DISIT h
proti il | AR | gy ("’ SNAPiary &
N -1/ (@, { S YA D) e 4 rJ 1la -] & R P/Jf’ a > o an?
MidPSCILY UdiNDOAIU DUulider vo Nidlla
e e rapaciy Dashboara ulder | dbana,Gratana
Large Collection of Widgets YES Nothing
Custom Widgets SVG of any kind, full defined process for customization YES Nothing
Real time event driven widgets and data YES Nothing
Business Logic for data transformation with visual programming: Node-RED YES: visual/coding coding
Maps with custom PIN, bubbles, animated and moving, etc. YES Nothing
Maps with paths, shapes, traffic flow, scenarios, routing, heatmaps, what-if, ... YES Nothing
Maps with Orthomaps from WFS, WMS, GIS connection, etc. YES Nothing
TV camera integration and selection YES Nothing
Widgets for business logic integration on real time: buttons, selector, switch, etc. YES Nothing
Kiviat, Spider net, Calendar YES Nothing
Typical Time Trends: day hours, month week, month days, ..... YES Nothing
Time Trend Compare: day, eek, month, year YES Nothing
Selectors/Menus: text, icons, etc., also in connection with 10T APP, Node-RED YES Nothing
Full control of graphic layout, font, colours, refresh per widget, etc. YES Nothing
Iframe integration of third party widgets and web pages, nesting dashboards, embedding Kibana YES Nothing
Connection among multiple Dashboards and Widgets YES Nothing
Synchronization with Video Wall, and Operators Views YES Nothing
Multiseries, bar lines, charts, pie, donut, simple selectors, trends, etc., also from business logic YES Limited
Single content, string, html, any data, etc. YES Limited
Special widgets: Weather forecast, civil protection, road plates, Twitter, etc... YES Nothing
Digital Twin Local and Global YES Nothing

Faceted search YES: selectors, forms, buttons YES 104



Data Type Coverage

POI, IOT, shapes,..

maps, orthomaps, GTFS, GIS
WFS/WMS, GeoTiff, ..

calibrated heatmaps, ..
traffic flow, typical trends, ..
trajectories, events, ..
3D, BIM, Workflow, ..
Dynamic icons/pins, ..
OD Matrices, scenarios, ..
prediction models, ....
decision support, ....
Synoptics, animations, ..
social media, Routing, ..
Satellite data, ..

KPI, personal KPI,..

SEEEZe, A
t §\ NS UN!VEI}SITA N ) ] M
e C . g o \E DEGLI STUDI ’g?!“ggafmo REJHIBUTEDSYSTEMS
*.’*1 \\;g FIRENZE DELLU'INFORMAZIONE | TECHNOLOGIES LAB
ISYAN
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Simple Dashboards

o , , Dashboards and Apps
Data and relationships

=

137°C 1019bar 77%

e 5
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Dashboard Builder: Development N
Dashboard Wizard reate, save, load,
|dgetCoIIect|on delegate, grant access,

change ownerhii

1 o 'f e p—

..... DataTranszLmatlon

IOT Applications

~—_  KnowledgeBase,

S~ Km4City 1 l l 2 I

External
s E £l )
| Services

a0

Knowledge and Storage
Data from the Field and

City + MyKPI ++ m - ﬂ Custom Public
: Dashboard

Collection

My Own Dash/App
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Dashboarc

Snap4City

User: paolo.hel2, Org: Helsinki
Role: AreaManager, Level: 3

LOGOUT

My Snap4City.org

Dashboards (Public)
Dashboards of My Organization
My Dashboards in My Organization
Data Inspector

My Data, KPI, POI
10T Applications

10T Directory and Devices ¥
Knowledge and Maps ¥

Micro Applications

External Services ¥

Data Set Manager: Data Gate

Resource Manager: Process Loader ¥

A Development Tools ¥
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

509y - sealant Sact aMalytic APplication Budidor for
sentien dities

Public (DISIT)

Public (Antwerp)

BottonePaoloNuovo
10T apps
o BottonePaoloNug

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

f .

(-
—

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

(o7 applicaions Dashboard

Manual widget choice

Snap4City (C), December 2021
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Wizard

Dashboard features Data and widgets

Carmignano e
Fnesnlp

‘\ Aertiporig

x Firenze

———Amerigo

™ )]
v - o q g o
. y Vespucei
Signa, 11
\g_/_(i ) Pontameve
Lastrf a Signa A F|renze —e

- - o = p — a .
, . sV JdY)| ;
T ﬂ |
— Scandicel A - . . = = " - . .
3 y- L Bagnoampoh . 2 Q |[aw=
A 7 : ]
i L | | | = lfi—) e = || L |
Montelupo X / ~ N ( \
Fiorentino . 4 \
*i“_,_,_,_./ Nt x @ OpenStreetiap contributors p

Data sources

All selected (10) ~ Al selected (55) ~ Al selected [776) ~ Al selected [315] ~ Allselected (47) ~ All selected (2) +

High-Level Type 1 Nature Subnature Value Type Value Mame Data Type Ownership

Special Widget Environment Weather Forecast Previ_Meteo special weather 2018-07-0816:00:18 public
2018-07-0816:00:18 public
2018-07-0816:0018 pukblic
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 Weather Forecast Previ_Meteo special weather

Special Widget Environment Weather Forecast Previ_Meteo special weather
Special Widget Environment Weather Forecast Previ
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli sotto
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli di sotto
Special Widget Environment {/eather Forecast Previ_Meteo special weather Uzzano

Hidé coldmns vy & ° Select the area of your interest: panning and zooming

Select the
* graphic aspect of your interest, or

Meteo special weather valano

0000 OO!

* 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
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Wizard

Dashboard features Data and widgets

Single data widgets _
\"En‘ 9 9‘ %?Cm%,eﬂ% f"
w&mawzw

Webpage! |
.»I\ |

A
/F.es':le

Aerdpor
7
Firsit
Ao
Vespucei Y

F\renze —

PDHHSSI!VE

Mul‘lldal.awldgets

Bagnoa mpou Sm

Menlelupa

Fioréntino <
® Opensireetilap contributors

All selected (10) v -1 All selected (T76] * Al [NoR4

High-Level Type Subnature Value Type Value Name Last Value
Special Widget \
Special Widget Environment Weather Forecast Previ_Meteo special weather Vergemoli

2018-07-0816:00:18

Environment. Weather Forecast Previ_Meteo Vernio public

2018-07-08 160018 public
Special Widget Environment Weather Forecast Previ_Meteo special westher Vecchiano 2018-07-0816:0018 public
Special Widget Environment Weather Forecast Previ_Meteo special westher Vaiano 2018-07-0816:0018 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia 2018-07-08 160018 public
Special Widget Environment Weather Forecast Previ_Metzo special weather

‘Special Widget Weather Forecast Previ_Meteo special weather
Special Widget \Weather Forecast Previ_Meteo special weather
Hide columns: atfilters | Selected rows: 0 Previous 1 2 3 4 5 _ 1081 Next

Choosen data sources

High-Level Type > Value Type Value Name Data Type Last Date Last Value
data available in table
Previous  Next

You must select one widget type 4 / Trafﬂ c Sensors

r,

Selector

First Aid

F - Meteo sensor in via bty
o
Bolognese W’ X
A I Air quality

e
\ o .o penedel® Marcello_=*_
- partelo yia Be
\ et !
via

The Wizard helps you in selecting

only possible combinations of data Smatbareh 1o
: . . 0
and graphic representations s ()

10. 11,
Feb Feb

Ex Ojﬂone ~

16.
Feb

17. 18,
Feb Feb

i Porta Mugnone——

¢“SNAPciry

Strozz|

padiglione
Spadolin|

da_Easso

9. 20. 2. 22,
Feb Feb Feb Feb

ale e cf

Piazzale;
Oriana.
Fallact

13

AW { Fortezza) A’@,’,‘g‘f

—

—

—

23,

Feb

J

Description

Concentration 7.064071

Vehicle Flow

—

Thu 8 Mar 0918:52
L%}
(4]
3 Jli ®
Glriing B
dellrticaltura. (3
I8
METRO759 5}‘, w,mﬂ““
DETAILS DESCRIPTION RTDATA nntg_ 1
Last update: 2018-03-08 09:10:00+01:00 a |
Value Buttons
1535207 Last  last  last  Last

8440

29.86946

26.

Feb

4hours 24hours 7days 30days

last  last  Llast Last
4hours 24hours 7days 30days

Last Last Last Last
4hours 24hours 7days 30days

Last Last Last
A b

Mar Har Mar Mar Mar Mar Har Mar

Last
~ ke 7 Aaus N Amun
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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

115
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|aT Device Variable lcTDevice oTSensor devicetest] orionUNIFI temperature temperature float 2021-10-1510:01:02 private (My Owiny

e salt

oC ®
|cT Device Variable laTDeav ol Sensor devicetest] arianUNIF humidity hurnidity float # . 2021-10-1510:01:02 private (My Cwn)
|oT Device Variable loTDevice cTSensor MyThermormeter_001 arianUNIFI temperature temperature float oC . 2021-10-15710:01:01 privates
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 Some features accessible only for the Owner and *Admin, such as:
— Specific information on the basis of the High Level Type
— Values connected to the data (structure of the single data)
— Details regarding the ingestion process
— Eventual image representing the City Entity, for example the sensor
— Ownership (licensing) details regarding the data owner

* So that you can access on all of them in the Snap4City version if you
install on premise.

* A part of these features can be activated for the Organization
Managers, namely: «ToolAdmin» roles.
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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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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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* Single Bar

l Most of the multi xxxx widgets
can show also single values
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Firenze IN Traffic Flow (number of vehicles)

* Time Trend Compare E
— Comparing trends of the -
same time series

https://www.snap4city.org,

* Multi Series |y ™ | ﬁ
- Showing multiple trends of multiple |: 77 i Al

time series with same unit

e Typical Time Trend :

— Showing the typical trend of a time
serie: multiple modalities

Basg

https://wwwisnap4eity-org/705 - - |
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https://www.snap4city.org/dashboardSmartCity/v
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. ]
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e Staked, shaded or regular,
* Grouped by Value unit, linear or Logarithmic
* From historical data and/or dynamic data from 10T Applications
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* Aseries or multiple series which are
ordered by a number:
—E.g.,1,2,3,4,5,....N

* For each number (position over X axis, |,
a value on Y axis is provided) i

* Itis provided from the multiseries
widget with setting parameters from

MoreOptions
Series can be also provided from |OT & O =
Apps
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Comparmg

4 hours wrt those before, or same hours of previous day
12 hours wrt those before, or same hours of previous day
Day wrt day before, or same day of previous week or

month

Week wrt to previous week, or
— week starting on Monday

Month wrt to previous month, or
— previous month starting 1t day, or
— same month of the previous year

https://www.snap4city.org/710

i

6 Months wrt to previous 6 months, or
— Aligned day 1 or same 6 months previous year day 1 or
— 6 months previous year day 1 aligned 15t or 2"4 semester

Year wrt to previous year, or
— previous year starting 15t day, or
— previous year starting same month
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Firenze IN Traffic Flow (number of vehicles)
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e Single level Pie and two
levels as Donut

* Grouped ValueType,
ValueUnit

Pie & Donut

Pie Chart - Weather Sensors temperatures (°C) grouped by value name (devices)
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value name
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i 1
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IBIMET_SMART_09 d g eCharging_15EP22T2AA15000009 AVAILABLE ACTIVE
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* Neutral or Colormapped, the same of heatmaps
* Number/text
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* Normalized, multiple value units

=<

* Hystorical, KPl and Dynamic from IOT App
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1.increasing cognitive resources, using a visual resource to
expand human working memory,

2.reducing search, representing a large amount of data in a
small space,

3.enhancing the recognition of patterns, organize in space and
time by relationships,

4.make easy perceptual inference of relationships that are
otherwise more difficult to induce,

5.perceptual monitoring large number of potential events, and

6.Way to real time manipulation to explore data space in time
and relationships.
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2020-09-25 18:47:36 2020-10-22 18:36:02 2020-10-22 18:36:27 2020-10-22 18:36:27 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-10-22 18:36:54 completato  Si P Utima it sgpomameto paramets CabPa: 549200 164735
2020-09-25 18:47:36 2020-10-22 17:09:02 2020-10-22 17:08:59 2020-10-22 17:08:59 2020-10-22 23:00:00 2020-07-24 18:43:00 2020-10-22 17-09:13 completate ~ No Settimanale Ultirna data di aggiomamento dati da DCS (OPC-UA): 01-10-202 " DCS Real Time
Ultima data di aggiomamento dari da amministrazione (AS400): 2 145106 Settimanale
2020-00-25 18:47:36 2020-10-21 18:00:02 2020-10-21 17:59:47 2020-10-21 17:50:47 2020-10-22 23:00:00 2020-07-24 18:43:00 2020-10-21 18:00:12 completato  Si — Uhions dar 6 agpiomemmento dar d piniFcazione vemdit potetica (AS400): 01-10.2020 1
2020-09-25 18:47:36 2020-10-21 06:52:02 2020-10-21 06:52:41 2020-10-21 06:52:41 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-21 06:52:59 complefate  No e e e o DCS Marcs
2020-09-25 18:47:36 2020-10-20 18:26:02 2020-10-20 18:26:19 2020-10-20 18:26:19 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-20 18:26:37 completato  Si Ultggn data 6 ageommamento alts parametey 24-07-2020 18:43.00 Giomnaliero
N DCS Marce
2020-09-25 18:47:36 2020-10-19 18:13:02 2020-10-19 18:13:09 2020-10-19 18:13:09 2020-10-20 23:00:00 2020-07-24 18:43:00 2020-10-19 18:13:21 completat Settimanale
2020-09-25 18:47:36 2020-10-19 08:51:02 2020-10-18 09:51:08 2020-10-19 09:51:08 2020-10-19 23:00:00 2020-07-24 18:43:00 2020-10-19 09:51:59 complatato =
<< 1 2 3 4 5 6 7 8 9 10 1 12 13 4 > Stoccaggi
Elenco Parametri Iniziali Algoritmo RTO SODA4.0 )
(effettuare cambizment che saranno ulizzati dalla prossima esecuzions) DCS Stoccaggi
days (N° di giomi su cui si vuole fare la piznificazions) [-] Sinottico di
sintesi impianto
fonk)
fronvh) 1 alpha_eco (Peso che decide limportanza relativa di Stock ¢ PUN nella funzions obiettivo) [-] Sinottico di
sm[;nvamww
i )
o CL2_HC132 (CL2 consumaro per ton di prodotto) [ton CLson HCI32)
—
VS Marce MAX_HCI32_s (Massime stock HCI32) [ton] =

Privacy Policy ~ CookiesPolicy  Termsand Conditions  Contact! DINFO | DISIT Privacy Policy  Cookies Policy ~ Terms and Conditions  Contact us 4 DE'S‘I;_ r' SNAM [ rci

i | e | B CVSNAPAey 558

* HTML pages can
— be dynamically generated fro
— provide forms to produce da
— collect file from users, and
— have CSS and AJAX controls

the 10T App
to the IOT App, alsolincluding interactive elements
oduce files to web and to the system
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Legenda Settunnelst.. 32 & TrafficLight 52 @&

n=

Charging Station Status

Set on the keypad one of the
following values

0 = ERROR (RED)
1 = AVAIBLE (GREEN)

2 =BOOKED (YELLOW)

3 = CHARGING

9999 = white icon

Charging Station status

Mew Last confirmed
70 None
kW

\_ Y, 7 8 9
4 5 S

1 2 3

Dynamic Speed Umitsign 3% @
Last confirmed - O Ca nc
None Confirm

Speed Limit Explaination
Speed Limit Custom Widget example
Write the speed limit by using the keypad

and click CONFIRM. https://www.snap4city.org/dashboardSmartCity/view/i
P miesan ndex.php?iddasboard=Mjk4Ng==

© = h~ J
U
o

DEGLI STUD

R m‘ msnr H’SNApdﬂ"

Privacy Policy Cockies Policy Terms and Conditions Contact us {gﬁ% cecl oo
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—_— — - — —_— (-j — Ii’”

/ = v ay . | vendbp ~ Synoptics
Advanced IOT Applications
Widgets

* Synoptics can ......
— doall©

* Widgets can i [ — |
— send/receive dynamic data, = [ g X/Ivgdpiets
= \ ]
— change data sources, etc. | = gt - :
— Provide interactive maps — - Keypads
= (e — s [l Controls
* HTML pages can —| [ —
— be dynamically generated — [ ——
— provide forms to produce — e TML pages [ A
data for IOT Applications H '
— Collect files on web and Tables
system s
— produce files on web ad https://www.snap4city.org/394 =
system https://www.snap4city.org/596

— have CSS and AJAX control
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User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7

& Dashboards
#@ My Dashboards
A Notificator
O |OT Applications
My Personal Data
= 10T Directory and Devices *
W Knowledge and Maps ~
Micro Applications
I External Services *
Data Set Manager: Data Gate
=2 Resource Manager: Process Loader ¥
@ Dewvelopment Tools ¥
Management *
& Ssettings ~
User Management and Auditing ¥
Help and Contacts *
[J Documentation and Articles ~
My Profile ¥
¥ snap4City portal
¥ Kma4City portal

' DISIT Lab portal

IOT Applications

1A Prev 12 3 .. 9 Next

©® 2018-09-14T04:44

.
L
IOT Edge App
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l. l. Management l.
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Management Management
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§ 0’0 @ &l % o SAC D
IOT Appllcation IOT Edge App

owner: badii owner: badii

Management l.

Snap4City (C), December 2021

Management l.

Filter Q .

© 2018-10-19T16:07

.
@.f.‘
IOT Edge App

owner: pb3

Management

ﬁm:
7‘0

IOT Application

owner: semolarudy

Management

E’Q
b @ ®
IOT Appllcation

owner: tester2

Management

© 2018-10-19T17:17

.
@.f.‘
|IOT Edge App

owner: pb3

l. Management

® ChargingStations

0©9

les o o

owner: comunedashres
l. Management

® |ot-App

owner: testerl4

Management



UNIVERSITA
DEGLI STUDI

> function

> network

> input

> output

> sequence

>  parser

> storage

> social

> adwvanced

> Advanced FTP

> location

> MNGSI

> hwm2m

> S4CSearchDewv

> S4CUtility

> S4CMapping

> S4CManagement
> S4acDataAnalytic
> S4CBigData

> SA4CIOTApPR

> S4COpenMaint

~ S4CloT

> S4CWWhatlf

> SaCSsSearch

> SacData

> S4cKPIData

> SacDashboard
> S4C sigfox

> SacLogDewv

> SacWView

> S4csocial

> dashboard

> tinme

o <
D I
H
2
)
=
g
O

@

=

; notificator +~ s4CSearch
history events

search near
gps position
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bus routes
event search search get paused
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— Switch L=
— Dimer/Knowb
— KeyPad {
— Geolocator
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3eolocs

Web Browser GPS data
rendering the Snap4City
Dashboard can be passed
to IOT Applications and

saved ©

Bl AN

&

[mum-r

T
€
B“f"%m' )

¢“SNAPciry

tion orf Mobile Device

Complete message
. Returns a JSON containing all information about
geolocation

Latitude
. Returns the latitude

Longitude
. Returns the longitude

Accuracy
. Returns the accuracy of latitude and longitude

Altitude

. Returns the altitude

Altitude Accuracy
. Returns the altitude accuracy

Heading
. Returns the heading

Speed

. Returns the speed
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FI-MOSSE
VALUE NAME: ARPAT_QA_FI-MOSSE_SV D; s
DETAILS DESCRIPTION RT DATA

Last update: 2021-02-06 05:00:00+01:00

Description Value

t

ast Las
urs
t

i =N =N =i
m a
| ol o =3

1) Click on PIN

2) GET event with:
- Lat,Long
- ServiceURI

¢“SNAP/crry

jection vs 101 Apr

g B m1%4 %,

* 3) The click on the map passes GPS

coordinates into |OT App and the

ServiceURI. Thus you can use them to:

— search for location

— picking the value of one or more
heatmaps

— dynamically change data on widgets and
dashboards

— Get all the ServiceURI information and
exploit them on Business Logic

— Etc.
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INGERTIMEI'XTO DI DISI‘)I'm?EUTE%?YSTEMS J
FIRENZE | BSERSimaone | M5 NSTo%TSs Las :E CITY
] e =

Selector
PRS- | * Selecting

Mame SVG Custom Widgets Examples 2

(e

Traffic Light b

Widget Name Traffic Light status set Traffic Light status set MSG to be

OFF 0 x ‘ RED LiGHT = Se nt On the
RED LIGHT 1 x OFF BUSi Ness
RED and YELLOW LIGH™ || 2 x .
NG YELL Logic IOT
YELLOW LIGHT 3 x Ol LIGHT g . .
YELLOW and GREEN LI | | 4 X Olu AND GREEN LibHTS Appl Icatlon
EEM LIGHT
GREEN LIGHT ’ i B, YELL Ol AND RED LIGHTS
AING YELLOU

Edit Dashboard | View Dashboard

- .\
1] ) () function (—{
e -

B connected to ws:fdashboard km4city org:3080/server B Value Written!

msg.payload = {value:JSON.parse(msg.payload).selected};
return msg; Snap4cCity (C), December 2021 168
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DaShboard IOT App From IOT App to Dashboard

mmmmmm

ot o

B — [ e — (e s ' L
L) B o @ comnecedo e Mashogerd kv

5 — L]
1] e e —
S b o . @ e ows asiocart i
W e
O hipreguest D p—

R reamon - iy |2

= L
J ) e
= g

T
|
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brarreon: | DINFO | DISIT

FIRENZE | BERE 0 | RERESEL e
Single Content Widget (flexibility) W
From Dashboard
Editor and 10T 7.4 2027 176 INSTALLATE

1 M /m3

Ap.pllcatlons, accepts vo S
IN |npUt: N Position Updated,
e Numbers Position

L St rl n g Interpolation and Heatmap Completed 2019- Em) BINARIOIE [E]‘

07-01T09:00:00
395 739

* HTML code == | e

LEOPOLDA (Bm)

0 sSO28verage24HourFlorence

JF = =

https://www.snap4city.org /578

Snap4City (C), December 2021 170


https://www.snap4city.org/578

S | B | S ¢“SNAP/ciry &
Controlling Maps from IOT Apps ==

@ ;\\\._

~ |location

SR
P 7/ _o,e% gKaIasatan]a;._
i i

J, Sornamen

/’!a nasaaren
W voimola

Z | location : Kalevankatu 1,00100 Helsinki Finland )
- draggable : false i

P addtoheatmap : false b

#2 lat, lon: 60.16811, 24.93989

l
NN\ \ y o
| phone : +353405118952 ruumw

* Show points on
maps

https //|ot -app. snap4C|tv org/nodered/nrve0e3/U|/#|/0

e S

e Get Points i

* Tracks
https://www.snap4city.org/409

* See examples on:

https://www.snap4city.org/417 P S —
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https://iot-app.snap4city.org/nodered/nrve0e3/ui/#!/0
https://www.snap4city.org/drupal/node/409

univessits | DINFO | DISIT ; T
c\‘ DEGLI STUDI PARTIMENTO DI ISTRIBUTED SYSTEMS @
\ FIRENZ {l)\‘EGLE INFEOIIRAMAZIONE FECHNOLOGIES LAB CI Ty geEtls a0 €
|1 TOP

sSynootic, Custorn Widgeats arncl
PINS Creation

[IERRRRRNRRRRRRRnnnnnn|
I
T

b
;
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sito
. W | + o I @
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e — Mensa r
Energy
* Custom Controls e =
Impianto Trigenerazione
oo Guih ™ Bd 101
O i
_2 - '1 0 1 - 0.01 rc.:“‘lvjjﬂ rete teleriscaldamento
||@||— - 001 caLa)
SMC W lﬂ!
W lﬂ! rete teleraffrescamento
o> €pai3, 2387}>
. @ @ @ . ﬁrﬂm—’ %
Total clicks 6 Mean rate value T
LN\
-y \_001 T Mensa
. . -
Begin | 17:00 =] @l e o
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ik (et | DINFO | DISIT z osess
& 2 | DEGLI STUDI | ppagmivento o DISTRIBUTED SYSTEMS KM]

INGEGNERIA AND INTERNET =

FIRENZE | BSstEiimmone | SEREEES e CITY L=zt

‘ ~ A A I cror a o~ L - - r e
Custom Widget / Synoptic / PIN Development @
nkscape editor on your computer
0T Applications — —i “ \

~—  KnowledgeBase, ¢ - e I
S ~— Km4City g : = = = =

SVG Symbols Collection

Create, save a Custom
Widget in SVG

TR
J= 3 [

Create, save, load,
BacrhBoird fditor delegate, grant access

. Create and Load a Custom SVG
. S 2. Select/Reuse an SVG
Public

Knowledge and Storage Dashboard My Own Dash/App 3. Make-and Insjcance of.Synoptic by
St e e EE el A Collection Associate Variables with MyKPI

. e ¢ o o .
City \=_n \;_n \;_n 4. Create on Dashboard a Widget based on
o

Synoptic HLT such as Ext. Srv.:

\_ ' * https://www.snap4city.org/synoptic/v

— 2/synoptic.html?id=xxxx
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@ “sinottico-ispra-energia-vB-simplified.svg - Inkscape - x
File Modifica Visuslizza Livello QOggetto Traccisto Testo Filti Estensioni Aiuto
El £ £y ¥ 75166 5 ¥ (31,613 B L:|10393 5 & H: (4634 Smm|v|| = 3 = | =W
A CY IS ' & Testo e carattere (Maiusc+ Cirl+T) ® O [=
~
w\ﬂ 1 Carattere Testo Varianti B
iy e
e ] o Carattere Stile (=T
4 sans-serif Aa80CCIPpOgLZ css Stile g
Q + s CGEED CEED CGEED GEED GEND GEED GEED GEND GEND GEND GEND GEND GEED — Adobe Codlom P Mormal ~ Regular et
N obe Caslon Pro AaBLC: N ‘
© Trigenerazione _ hahc i B o b,
1 AgBb
Adobe Fangsong Std AzEb Bold Bold .
BE [ Gruppo poli H### ## o g E3
Adobe Garamond Pro il ' ’
E Bold ltalic Bold Italic
5 Adobe Heiti Std A2BbCC % 4
Q4 ### ## - )
O 1 Adobe Kaiti Std 428bCcIP & v
] Adobe Ming Std Aa8hCclP #
1642 E ## ## Adebe Myungjo Std AaBbC | o = i 3
@ i ) I
z@, ElIERERERE=]: N3 D*J ) Y a — rr —
] — —
P a f - ol
w ] N, A iy J — -
lﬂ a, rete teleriscaldamento @ 3|
A @ .
a 1
& 0 A
— &
0 i] Imposta come predefinito Applica | Chiudi o \ !
2 Mw B e - a
B Vettorizza Pixel Art E ] \
F\. ] autocons. motori, Editor font SVG = @ | - 3
u 4 tarri e ausiliari motori 1§ Simboli (Maiusc+ Ctrl+Y) - i)
H
1 Test ttere (M cirl B
/ 1 altri autocons. impianto chiller, [l Eroer ot Cn T | 7
f% ] pompe,assorb., uffici 59K) = 0ggetti ® T
1 v B T PMCSEticheta P \
r a E textd3gr-3-0-2-1 [=] J r
“ ® 3 A text5385-5-6-2 -
F P
] D (=2
w331 j text5385-5-6-5 2,
1 = > D
] a3 [ text5385-5-6 f:)
4 32 [ text5305-5-9 [7a] .
: .
1 w31 j text5385-5 %
] waa 0O nathf?7-0-7-A-3 v
1 9 = BEF4+ 32
. Mecdalita miscela: | Normale v
1 Sfocatura (%) 00
] Opacita: W00 5%
] MWh
#HFFH 5/Glifi ~ | |ci{ Proprieta oggetto (Maiusc+Ctrl+0) ~
7
] [Eleditor XML (Maiusc+Ctrl-X) 5 ®
] RER BIERS B
- v <evgpath d="path 27075 o || o .
| -—_ | __ B |
>
riempimento: [ NN . = . i . . X 36,42
b Nessune @2 v % @ -Livelio1 Maiusc: clicca per commutare |a selezione, trascina per usare la selezione ad elastico Y. 15 ca Z:| 490% [T

User manual on: https://www.snap4city.org/595
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DEGLI STUDI Qﬂ!wﬂmfm D,s.m!sm!sysws CW with a single READ Variable are ‘s p"@m
INGEGNERIA AND INTERNET bﬂ‘. =

F I RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB H CI Ty wes €

automatically usable as PINS %

“a sauh il

Create, save a Custom

_ _ Upload as
Widget in SVG

Custom Widget Template

List of Custom Dashboard Editing/wizard
Widgets / Synoptics

My Light Bulb SVG - Cloned (WS2)
Mo subtitia.
———— ! T :

SynopticTemplate (Util Ilt nd supply: Energy Supply)

1\

ger: Public - DISIT
Jelete

Instantiate as
Custom Widgets /

Final Dashboard

Synoptics
Select MyKPI and Connect with
Sensor Data for WebSockets

Synoptics cases
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prar soni | DINFO | DISIY
FIRENZE | 0ENForwazone | TEGHNOLOGES Lag

Q1 A ’ O - ' oY = ~p e a a - - -:d -
snort cut Data Ingestion rrom excel rile

o Snap4City Architecture
¥\

Data Table
Loader

<€ registration

IOT App for [ LI
- : o e
POI Loader Semantic Reasoners:2-=42€

IOT Device
Model Registration

IOT App for Data
Table Loader

Data Table

SURI Link

10T Device
Registration

NGSI © -
S NIFI, OpenDistro per
Data LO d d er IOT Device Time Series FIWARE EIasticSeF;rch

Real Time data NGSI
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DEGLI STUDI

FIRENZE

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

Dashboards (Public)
My Dasl ds in All Org.

Dashboards of M janization

My Dashb
My Data Da

My Data O

Set MyPOI on Tuscany
Data Table Loader (Excel)
PCI Loader (Excel)
Harvest Satellite Copernicus Data
HeatMap Manager
ColorMap Manager
TrafficFlov
BIM Server old

BIM Server New

NFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

D

—

&
—r

1ta

|
aDIC

Loader Cc/SNANcnv

Data Table Loader (Excel)

Greece-UNISYSTEMS

KOK2021_877019342_SAMPLE_demo.xlsx

— General guildelines

Do you have a question? Send us an email: snap4city@disit.org

' Use "Previous" and "Next/Save" (not browser navigation) buttons to move to previous and next pages

' In multi-sheet files, coulmn headers in all sheets must be the same. If they are different and describe a

different kind of data, the file can be split into more than one

exampleILZE)

' In multi-sheet files, the number of columns in all sheets must be the same
' Avoid using special characters in file name (For example,|,/#,@5%.L[])
' Avoid using non-UTF-8 (e.g. non-English) letters in the file name and column headers (For

Model: Created
Device(s): Created
Instance(s): Not Created

Tue, 08 Jun 2021 08:41:41 GMT

Rooms for rent 2017-2019.xlsx

Model: Created
Device(s): Created
Instance(s): Created

Tue, 11 May 2021 08:56:05 GMT

Arrivals_Departures of Air Transport_Montly_2010-2019.xIsx

Model: Created
Device(s): Created

Inctanrcalel Craatard
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Data from INSETE
Basic Sizes of Incoming Tourism

Basic Sizes of Incoming Tourism of the Region of Western Greece 2019

Cour'lt.n'es Visits (in Rec:eip'ts (in Nights (in E:pendi.ture [ Visit Cost / Night (in €) Averagg Length of
Origin thousands) € million) thousands) (in €) Stay
Albania 132.5 26.5 225.8 199.7 117.5 1.7
United Kingdom 47.7 17.5 345.8 375.2 51.8 7.2
I::ﬁ:ts Germany 70.3 36.4 672.4 517.9 54.1 9.6
France 55.4 16.5 321.6 298.1 51.4 5.8
Other 510.7 160.0 2,964.9 313.3 54.0 5.8
Total 817.0 257.4 4,530.4 315.0 56.8 5.5
% of the total 2.2% 1.5% 1.9%

Source: BoG Border Research, INSETE Intelligence Editing

Basic Sizes of Incoming Tourism of the Region of Western Greece 2018
Visits (in Receipts (in Nights (in Expenditure [ Visit

Basic Sizes of Incoming Tourism of th... = je paolo nesi PN [l — O

Average Length of

Aegions R thousands) € million) thousands) (in €} B Stay Layout di pagina Formule Dati Revisione Visualizza Guida 1% Condividi 2 Commenti
ﬁr:)i?zcliaKingdom fzsﬁ? i:g i;f)z ;232 1;'4[:31 ig 1 ~ = = EI EE; Generale - HEH Formattazione condizionale ~ EH Inserisci ~ >~ %? v
West Greece  Germany 71.3 26.0 466.5 365.1 55.8 6.5 VA = == v | @8~ 9% o | FE Formatta come tabella ~ 2% Elimina ~ - O~
France 44.2 13.5 262.9 304.7 51.2 6.0 . = 3= | ®. <0 & stili cella ~ EE] Formato ~ &~
Other 402.5 125.8 2,050.7 3224 63.3 5.1
Total 600.2 2118 3,183.5 302.9 66.5 a6 [} Allineamento ] Mumeri [} Stili Celle Modifica Riservatezza ~
% of the total 2.0% 1.4% 1.4% f .
A | B | < D | E | F | G | H | | | =
Visits_in_Thou receipts_in_Mi Nights_in_Tho Expenditure_p Cost per_ Nigh Average Lengt
1 |Region sands lions_Euro usands er_Visit_Euro t_Euro h_of Stay dateObserved
2 : West Greece 775 12,8 165,6 165,3 77,4 2,1 2016-12-31723:00:00+0000
3 |West Greece 1313 18,8 183.3 1429 102,3 1.4 2017-12-31723:00:00+0000
4 |West Greece 138,7 29 2229 209,2 130,1 1,6 2018-12-31T723:00:00+0000
P D F 3 |West Greece 132,9 26,5 225,8 199,7 117,5 1,7 2019-12-31T723:00:00+0000
6 —
7
8 | [ 1
9 —
10|
| 1T
[N kY
- 13 -
- e
[ Albania United Kingdom | Germany | France Other | (-I:-) [l *
B /| - 1 + 100%
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Resuited Data lable Loaded by Row Viode

/4

BasicSizesofincomingTourismoftheRegionofWesternGreece xlsx__Albania Albania West Creece 775 128 165.6 1653 TT4 21 2016-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegionofWesternGreece xlsx__Albania Albania West Creece 33 188 1833 1429 1023 14 2017-12-31T12:00:00.000+02-00 382384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegionofWesternGreecexlsx__Albania Albania West Creece 1387 9 2229 2092 1301 16 2018-12-31T12:00:00.000+02:00 3B8.2384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegionofWesternGreece.xlsk__Albania Albania West Greece 1329 265 2258 1997 n7s 17 2019-12-31T12:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orion\WestGreece-UNIF|
BasicSizesoflncomingTourismeftheRegionofWwesternGreece xlsx__UnitedKingdomn | United Kingdom \West Greece 481 174 3731 3626 468 78 2016-12-31T12:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orionWestGreece-UNIF|
BasicSizesoflncomingTourismoftheRegionofWesternGreece xlsx__UnitedKingdom | United Kingdom West Creece 487 20 2805 4025 688 58 2017-12-31T12:00:00.000+02-00 382384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegionofWesternGreece xlsx__UnitedKingdom | United Kingdom West Creece 426 BS5 1806 3176 749 42 2018-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesoflncomingTeurismeftheRegionofWesternGreece xlsx__UnitedKingdom | United Kingdom West Creece 477 17.9 34538 3752 518 72 2019-12-31T12:00:00.000+02:00 3B8.2384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegicnofWesternGreecexisx__Cermany Germany West Greece 425 136 2379 392 57 56 2016-12-31T12:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orion\WestGreece-UNIF|
BasicSizesofincomingTourismoftheRegicnofWesternGreecexisk__Cermany GCermany West Greece 465 15 3203 3236 47 89 2017-12-31M12:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orionWestGreece-UNIF|
BasicSizesofincomingTourismoftheRegionofWesternGreece xlsx__Germany Germany West Creece 73 26 4665 3651 558 65 2018-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegionofWesternGreece xlsx__Germany Germany West Creece 703 364 E724 5179 541 96 2019-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesofincomingTourismefthe RegionofWesternGreece.xlsx__France France West Creece 363 121 1733 3347 701 48 2016-12-31M12:00:00.000+02:00 3B8.2384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesofincomingTourismeftheRegionofWesternGreece.xIsx__France France West Greece 347 147 2137 4248 == 62 2017-12-31T12:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orion\WestGreece-UNIF|
BasicSizesofincomingTourismeftheRegionefWesternGreece.xIsx__France France \West Greece 442 135 2629 3047 512 & 2018-12-31T2:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orionWestGreece-UNIF|
BasicSizesofincomingTourismefthe RegionofWesternGreece xlsx__France France West Creece 554 165 326 2981 Sl4 58 2019-12-31T12:00:00.000+02:00 3B8.2384 217385 TourismService | Travelinformation | orionWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegionofWesternGreece xlsx__Other Other West Creece 3089 B35 17919 2898 50 58 2016-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegioncfWesternCreecexlsx__Other Other West Creece 303 903 18108 2997 499 & 2017-12-31T12:00:00.000+02:00 3B8.2384 217385 TourismService | Travel_information | orionWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegioncfWesternCreece xlsx__Other Other West Greece 4025 1298 20507 3224 633 51 2018-12-31T12:00:00.000+02:00 38.2384 217385 Tourismservice | Travel_information | orionWestGreece-UNIFI
-
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Checking data ingestion results

Data Inspector

Data Inspector
Digital Twin view

VLI ]

e .

SSpEpe eSS el o ServiceMap, SCAPI
— LOG / LOD viewer

— Super Service Map
|OT Directory
SCAPI: Swagger

 |OT Broker
-— \

: * Data Inspector
Elastic search

* ServiceMap, SCAPI

* My Data Dashboard === {
(Kibana), DevDash : =

* Open Distro (ElasticSearch)
Some functionalities are limited to certain roles SnapACity (C), December 2021 182
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Snap4city Data Ingestion Flow Diagram

Static or quasi Static pull ‘-- sporadic S‘&é'&
Data: POI, etc. 10T App
. , sporadic  (1c) static
|OT Broker Registration )#

IOT Device Model Reg.

Pynamic NGSI
|IOT Device Registration >1 10T App f"

L |

bscription note

Real Time data in Pull

Any gateway, server _NGSI NIFI, OpenDistro (Es+kibana)
Real Time
we/ (0T Device
L) I I I l@ [ Information, File
’ S = I SnapA4City Tools
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https://www.snap4city.org/577

On Line Training Material (free of charge)

'SNAP/ciy i

Ist part (%)

2nd part (%)

3rd part (%)

4th part (%)

5th part (%)

6th part (%)

7th part (%)

what

General

Dashboards

10T App, 10T Network

Data Analytics

Data Ingestion
processes

System and Deploy
Install

Smart City APIL:
Web & Mob. App

PDF

Inter

active

Videol

\Video?2

\ideo3

\Video4

duration
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e Dashboard features:

— GDPR ad ownership management, delegation

— Dashboard cloning and management, monitoring dashboard usage
— From dashboard to loT App and viceversa

— Chat per dashboard

— Structure of the Applications, and data relationships

— Exporting Dashboards into Third Party Web Pages

— Dashboards for mobile devices

e Data / services

— What if Analysis, Tools ready to use
— Advanced Data Types: trajectories, traffic flow, heatmaps, ..
— GIS integration, getting GIS data and producing GIS data
— Exploiting external services into dashboards
— Exploiting MicroApplications
— Deep going into Data Inspector
— Event management: email, telegram, SMS, etc..
— BIM Integration and exploitation, local digital twin
3D modelling exploitation, global digital twin

. Klbana Dashboards
* Routing, multimodal routing, dynamic routing, ready to use

* Decision support systems: System Thinking, FRAM for resilience, etc. O
* Integration with ticketing management  snapacity (0), December 2021 186



Data Type Coverage™ =" =""=" .. ..~ | C'SNAPiem

e maps, orthomaps, GTFS, GIS WFS/WMS,
GeoTiff, ..

* calibrated heatmaps, ..

e

\

Gio 11 Giu
Prato

S i
\ > RES num of vechicles .

 traffic flow, typical trends, ..

Parc naturel
marin du

* trajectories, events, .. |
Altitude (]
* 3D, BIM, Workflow, .. = By £

Pioggia e schiarite

% P | )
18°c/22°C e C'SNAPdcy =

o lompada. ‘f ar— S
* OD Matrices, scenarios, .. _EEghT e ;ﬁ‘\'“&fjgj s
« prediction models, ... St

* decision support, ....

GRALheatmap

240
— > 1.00)
20-12-26 15:00:00

* Routing, ..
* Linked Data, ..
» Satellite data, ..
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DEGLI STUDI DINFO D|S|T

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

) ‘4"‘
O Snap4City (C), December 2021




SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES "';g‘:SNAplicnv @

TOP

;c
< ‘lq

R
By g i o = 4
d ) 5
b 1EEn b @ L

% o

;:n'ﬂ

A 7“\" W a'a , \W ,:’
3 S0 ‘“" A =' Sl ‘r : X
<KV Nl mm uv (\ e O S/ \VM n'ﬂAV/‘ \Vr AR AL
5, XK "‘ ‘*‘ 3"" ﬂ' DAY N "‘ i anvy : VA r 4» IS .&» KDY INAT &
BB S "‘" """‘ 0‘ '1“‘5 B ¢ A D SN K] KA
SO ‘ I NS A'(\ 1 < o AN NI XS O Sha
0\ ; o N \/ e o d = 7\ AN DY A 'A
“‘,,; !s“,' ?Sa " ‘b"\ {}\ ﬂ 3 uﬁ"'{ '4‘\” % ‘;":1 ‘! “)4 Ay, F"M '«\%V: \'4!'4 AV
L%a a‘ A’A“ N «u

<VA‘

[ "4
ZaVa
L

A‘ l
XA D2 K
‘ 'm, B'l‘ 4,4‘ (AN
'A\"‘ "" m\‘J' . N vl \‘h \, 4(’

b an®
=S VE SN
% =

DN/

AZNN,



_ - Mobility d oot
Km4City IVIUSAIL Demand / Offer gﬁetl%(;h SNAPACITY
2013 Km4City 1.6.4 s B O - Anabticsand Industry 4.0
Ontology 1.1 H2020 REpy|CATE (2018-20) o o Synoptics
- Tuscany, o - Smart Energy f«;“ 2018 l.m-D)
IF\*AOab‘?'Ifraph - Sustainable Mobility o ' -
- Mobility - Control Room gl e ~EELLT T N TRAFAIR
) , - Origin-Destination i~ Sii-Mobility .
) - Traffic Reconstruction - User engagement - i ili
- Parking ‘ . i o : gag Traffic and Mobility
- Services Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution
_ Lited apen e - OBU, smart devices - Data Analytics ++ NOX predictions
. (2016 21) - Social Predictions o
— dlgltal ecosystem
- Weather Forecast SII-MO '?r']:;c:;zbjfy" - I0T/IOE Winner of
- Real Time Wi-Fi - -
- Entertainment o Mobile App o & ;._4(20105 19)0 Km4cCity 1.6.6 o Lo b e Select4Cities
-LOD - Routing £ PCP
‘ - Multimodality GHOST SIR o
- Twitter Vigilance - : Node-RED
- gd' - Sardinia Region i o% @hmp m-l
ocial Viedia Smart City Strategies ¢ SNADA mart Bed o
Analytlcs, _ 2016 L, Fl and plan o CITY e B O e P ez",déNANcm
Sentiment Analysis SELIECT H2020 _  Smart Health
‘ ‘@ =2 for Cities S -
Km4Cit 1 .5‘ o i IMPACT CAPACITY. — e e
y (2017-19) [ SAGREEN FIELD PEAS
Km4City 1.4 - Resilience GREEN IMPACT - IOT/IOE, 10T App SfSodad40
Decision Support POR FESR 2014-2020 = LIVIng Lab veor [ 0 e wm
2015 - Smart First Aid - Industry 4.0 - Maker Support i t;“ 40
- User Behaviour - Critical Plant - IOT Edge s ustry 4.
Analysis, predictions - Monitorin - Smart City 10T
ot - Risk Analysis SEREr
¥ 2017 o - Privacy & Security - Smart Lonato
v k rgsolukg B H2020 (2017 20) E Reverberi Enet
CKan (2015-18) bee smart city D O

DISIT lab roadmap vs model and tools’ usage

- Smart Waste
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¢“SNAP/ciry
Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

DISIT Lab, Https://www.disit.org with its Snap4City solution
Snap4City:

*  Web page: Hitps://www.snapdcity.org
e https://twitter.com/snapdeit
+  https:/fwww.facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it

Phone: +39-335-5668674

Linkedin: https://www linkedin.com/in/paclo-nesi-849ba51/
Twitter: https://twitter.com/paclonesi

FaceBook: https://www facebook.com/paolo.nesi2

8]

0

]

]

Access Level: Public.
Date: 05-04-2021

Version: 5.3

(P T

o

K
B‘«*ém‘

a\Y7/-YaYIT- |
J/r—,/f /,ijjj

¢“SNAP/crry

* 2021

* https://www.snap4city.
org/drupal/sites/default
[files/files/SnapA4City-
PlatformOverview.pdf
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

Sii-Mobility = mobility and transport, sustainability
REPLICATE - ICT, smart City Control room, Energy, 10T
RESOLUTE - Resilience, ICT, Big Data

GHOST - Strategies, smart city

TRAFAIR = Environment & transport

MOSAIC = mobility and transport

WEEE Life = Smart waste, environment

Smart Garda Lake = Castelnuovo del Garda, SMARTEA
5G =2 Industry 4.0 vs SmartCity

Green Impact = Industry 4.0, Chemical Plant, control and plan
SmartBed (Laid) = smart health

Green Field Peas (Soda) = Industry 4.0, Chemical plant

MobiMart and PISA Agreement = data aggregation, mobility and
transport, Living Lab

Lonato del Garda = smart parking, environment
Herit Data = tourism, culture and management
ISPRA JRC - site management and services
Capelon (Sweden) = smart light solutions
PCACity = land slide monitoring and predictions

Italmatic = industry 4.0 production control
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Thanks to the European Commission for founding. All slides reporting logo of Snap4City https://www.snap4city.org of é SNAPACITY

Select4Cities H2020 are representing tools and research founded by European Commission for the Select4Cities project.
Select4Cities has received funding from the European Research Council (ERC) under the European Union's Horizon 2020 SI:I - Hortzon 2020
101 ulll“ii

research and innovation Programme (grant agreement n° 688196) European Ulr:ion Funding
or Research & Innovation

TRAFAIR is a CEF project. All slides reporting logo of TRAFAIR project are representing tools and research founded by the EC on

CEF programme http://trafair.eu/

— _ _ _ _ Pl INEA CEF-TELECOM Project
Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020 are representing tools and ) funded by European Union
research founded by European Commission for the REPLICATE project. REPLICATE has received funding from the European TRAFAIR

Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n®
691735).

Thanks to the European Commission for founding. All slides reporting logo of RESOLUTE H2020 are representing tools and

RN Horizon 2020
E, European Union Funding
for Research & Innovation

%

,..._-_...‘

= ===
= =
—

research founded by European Commission for the RESOLUTE project. RESOLUTE has received funding from the European REPLICATE
Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n® \\j J

e .” R Hori 2020
653460) ﬁFQSO|UE2 L ESroZpoenan Union Funding
Thanks to the MIUR for co-founding and to the University of Florence and companies involved. All slides reporting logo of Sii- “r == E for Resenreh & wovatin

Mobility are representing tools and research founded by MIUR for the Sii-Mobility SCN MIUR project.

KmaA4City is an open technology and research line of DISIT Lab exploited by a number of projects. Some of the innovative
solutions and research issues developed into projects are also compliant and contributing to the Km4City approach and thus are
released as open sources and are interoperable, scalable, modular, standard compliant, etc.
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Appliances and Dockers
Installations
CONTACT .
www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org

Universita degli Studi di Firenze - School of Engineering

Office: +39-055-2758-515/ 517
Via S. Marta, 3 - 50139 Firenze, ITALY Cell: +39-335-566-86-74
hitps://www.disit.org Fox.: +39-055-2758570
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